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Foreword
 

The U.S. communication infrastructure is changing rapidly as a result of technological
advances, deregulation, and an economic climate that is increasingly competitive. This change
is affecting the way in which information is created, processed, transmitted, and provided toindividuals and institutions. In addition, the lines that historically have divided domestic andinternational communication systems and markets are gradually disappearing. Today,decisions concerning communication systems and industries must reflect a global perspective. 

While new technologies have the potential to effectively meet the needs of aninformation-based society, they will undoubtedly generate a number of significant socialproblems. In some areas they will create opportunities; in others, they may constrain activities.
How these technologies evolve and are applied-as well as who will reap their benefits and
bear their costs-will depend on decisions now being made in both the public and private 
sectors. 

To provide a broad context for evaluating the impacts of new communication
technologies, the House Committee on Energy and Commerce asked the Office of Technology
Assessment to undertake this study. The report analyzes the implications of new communica
tion technologies for business, politics, culture, and individuals, and suggests possible
strategies and options for congressional consideration. 

OTA gratefully acknowledges the contribution of the Advisory Panel, workshopparticipants, contractors, reviewers, and many others who provided information, advice, and
assistance. However, OTA bears sole responsibility for the contents of this report. 

JOHN H. GIBBONS 
Director 
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Chapter 1 

Summary 

INTRODUCTION 	 munication via telecommunication, broadcast
ing, film, audio and video recording, cable,The U.d. communication system is changing 	 mail. Although the "publicprint, and works" 

dramatically. Recent advances in information connotation of infrastructure may lead some to 
storage, processing, and transmission technolo- think of the term as public facilities, most of the
gies, occurring in a newly deregulated and U.S. communication infrastructure is held by
increasingly competitive economic climate, are private individuals and firms. 
rapidly reconfiguring the Nation's communica
tion infrastructure. New computer and commu
nication technologies have already transformed
 
the regulation and market structure of' the With digitalization all of the media
 
industry, altering the way information is cre- become translatable into each other
ated. processed, transmitted, and provided to computer bits migrate merrily-and

individuals and institutions, they escape from their traditionalmeans
 

of transmission... If that's not revolu-
Changes are also taking place at the interna- tion enough, with digitalization the con
tional level. Because the new technologies tent becomes totally plastic-any 
mes
encourage the flow of', and the dcmand for, sage, sound, or image may be edited 
information products and services across na- from anything into anything else. 
tional borders, they are wearing away the lines 
that historically have divided domestic and Stuart Brand 
international communication systems and mar- The Media Lab: 
kets. Communication is one of the fastest Inventing the Future at MIT, 1988. 
growing sectors in the international market
place, and international conglomerates are in- The communication infrastructure helps
creasingly being formed to provide products and shape communication through the nature of its 
services both at home and abroad, technical facilities and the ways in which those 

facilities are organized and made available toNew technologies hold promise for a greatly users. Communication, in turn, is central to the
enhanced system that can meet the changing business, political, and cultural life of a society,
needs of an information-based society. At the and to the individuals that comprise ;t. 
same time, however, these technologies will 
undoubtedly generate a number of significant The societal effects of the Nation's communi
social problens. I-low these technologies cation infrastructure are determined by its over
evolve, as well as who will he affected posi- all technical capabilities, their availability, and 
tively or negatively, will depend on decisions their patterns of use. Three aspects of the 
now being made in both the public and private infrastructure are relevant: 
sectors. This study provides a context for 
evaluating these decisions. I. the technical characteristics of the com

munication facilities themselves;
CHANGING COMMUNICATION 2. the economic interdependencies among

INFRASTRUCTURE producers, distributors, and users of 
The commIication infrastructure is the communication facilities; and 

underlying structure of technical facilities and 3. the policy goals and rules that define and 
institutional arrangements that supports corn- constrain these relationships. 

-3
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The following advances in communication 
technologies are generating changes in all three 
aspects: 

improved technical performance in 
transmission, encoding, decoding, storage 
and retrieval, and content production, at 
decreasing costs; 

" convergence of communication functions, 
as well as communication products and 
services; 


" 	decentralization of intelligence and control 
throughout communication systems with 
the development of' software-driven and 
software-defined communication facili-
ties; 

* 	the availability of some discrete communi-
cation services that were previously pro-
vided only as part of' a package (unbun
dling); 

" increased portability of products and serv-
ices; 

* 	improved ease of use through better soft-
ware design; 

" increased networking capability; and 
" increased capability to target messages to 

specific individuals or groups. 
These technological trends and their 


socioeconomic impacts are unraveling the exist-

ing U.S. communication system. creating new 

opportunities, players, and problems. In the 

wake of these changes, fundamental questions 
are heing raised about how to organize commu-
nication systems to promote innovation, laxi-
mize the benefits of competition. and capture 
economies of scale and scope. Moreover, the 
fact that the various media are converging ts a 
resiilt of digitization raises baic qtestions aboul 
the rules that govern access to communication 
technologies. Above all. questions are being 
raised about the goals of the communication 
system. as well as how, and by whom, future 
communication policy decisions should be 
made. 

If Congress is to affect the future of the U.S. 
communication infrastructure, it will need to 

address these questions, perhaps by revisiting
and reevaluating the Nation's basic goals for 
communication. To successfully renovate the 
Nation's communication policy, Congress willneed to gain the support of, and coordinate its 
efforts with, an ever-increasing number of 
players in a variety of decisionmaking arenas. 
The task is a critical one, notwithstanding the 
difficulties involved in such an undertaking. If 
Congress fails to act decisively and generate
broad support, the opportunity to make 
deliberate choices about new communication 
technologies-and about the nature of Amer
ican society itself-will be overtaken by rapid
technological advalces, the hardening of 
stakeholder positions and alliances, and the 
force of international developments and 
events. 

OPPORTUNITIES AND
 
CONSTRAINTS PRESENTED BY
 

NEW COMMUNICATION
 
TECHNOLOGIES
 

To determine the role that government might 
play in the realni of communication, Congress 
will need to consider the opportunities that new 
communication technologies offer society, as 
well as the obstacles that prevent those opportu
nities from being realized. The stakes are 
high-for businesses, the democratic process, 
culture, and individuals-because using com
munication effectively provides a strategic ad
vantage in achieving goals. Taking advantage of 
new communication technologies in one of 
these four realms may, however, conflict with 
their use in the other three. For example, 
providing communication systems that meet the 
security standards of business and government 
may limit the extent to which the same systems 
can be used for research and collaborative 
efforts. Also, the business use of communica
tion storage and processing technologies to 
target customers may create problems of' infor
mm-tion overload and of securing privacy for 
individuals. 
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Communication and ComparativeAdvantage of the U.S. economic position in world trade is
in the Business Arena having serious consequences for labor. Pointing 

to the recent success of the Japanese model ofAlthough the United States has fared reasona- business organization, some have even sugbly well over the past few years, many observers gested that, to be competitive, the United Statesarc beginning to express serious reservations may also need to develop and adopt new waysabout the future of the U.S. economy and its of organizing for production.
ability to compete in an increasingly global
environment. They point out that recent eco- Many of those who are concerned about thenomic growth in the United States has been U.S. economy look to the communication andfueled by foreign capital. and that the growth of information sectors to provide the impetus formanulfacturing exports has been slower than future growth. This focus on "telematics" is notimports. Experts note that the continued decline surprising, given the trend toward a greater role 

f : ..... ' -" 4P_ 

F 

Photo ciedit Bell Atlantic
Mobile telephones allow personnel to communicate with their offices and clients while on the road. New cordless phones that canbe carried on abelt are also being introduced to facilitate communication for those who work outside or away from their desks. 
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for information in advanced industrial societies, 
and the fact that the UniteC States has tradition-
a!y had a comparative advantage in this area. 
Communication is regarded not only as a source 
of 	economic growth, but flso as a means of 
reconfiguring work relationships to make them 
more effective, 

Given the increased dependence of American 
businssestechnologies


cometiivestausmon buinesesandin he
competitive status among businesses and in the 
global economy will increasingly depend on the 
technical capabilities, quality, and cost of the 

on theycommunication facilities which cn 
rely. The emergence of' new technologies 
provides a unique opportunity for businesses 
and nations to create comparative advan-
tages in a changing world economy. Failure 
to exploit these opportunities is almost cer-
tain to leave many businesses and nations 
behind. 

How well American businesses are able to 
take advantage of these opportunities will de-
pend or: 

* 	the compatibility and interconnctivity of 
communication and information systems, 

* the laws concernirng the use of infomation, 
" economic and technical resources, 
" corporate cuiture and organizational struc-

ture, 
" developments in international trade and 

international telecommunication regula-
tion, 

" domestic regulatory policies, and 
o the availability of a skilled work force. 

It is clear that if government wants to 

promote the effective use of new communica

tion technologies to improve the economy, it 
must find ways to deal with issues such as 
standards and the 3tandards-setting process, 

education and training, corporate organization and labor relations, and international 
trade. 

The widespread deployment of new commu-
nication technologies foi' economic advantage 
may also raise equity issues. To use telecommu-

nication competitively, many businesses are 
finding it necessary to create their own private 
communication networks. But the costs of such 
systems are high, in terms of both organizational 
and financial resources. Thus, many small 
companies cannot afford to take advantage of 
the new technologies. To the extent that the 
government looks to new communication 

to foster U.S. economic growth 
and development-andcompanieswishesparticipateits small andinmedium-sized to 
this-it may ned to take special steps to 
facilitate those co tpanies' use of these tech

nologies. 

Communicationand the DemocraticProcess 
Since communication is central to all political 

activities, the way in which the U.S. communi
cation infrastructure evolves is likely to affect 
the future of the American political system. New 

technologies can create new communication 
pathways, allowing new gatekeepers to mediate 
political dialog. For this reason, political "out
siders" have historically viewed communication
technologies as an effective means for becoming 
political "insiders." Those already in positions 
of authority have sometimes sought to structure 
laws and behavior in order to limit access to new 
communication technologies. 

A new form of "politics" is emerging, 
and in ways we haven't yet noticed. The 
living room has become a voting booth. 
Participation via television in Freedom 
Marches, in war, revolution, pollution,and other events is changing everything. 

Mar'shall McLuhan,
Quentin Fiore, Jerome Age! 

The Medium is the Massage.1967. 

Today, many people regard the technological 
advances in communication as a means forenhancing both citizen participation and govern
ment performance. The interactive, online capa
bilities of new technologies, it is claimed, could 
allow citizens to directly voice their opinions on 
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replaced by new kinds of political gatekeepers, 

such as political consultants, media consultants, 

private sector vendors, and international news-

casters. Whereas the traditional gatekeepers are 

governed by political i ales and norms, the new 

gatekeepers are guidea to a greater extent by 

market criteria. Where markets dominate the 

allocation of communication resources-

such as information, a speaking platform, or 

access to an audience-political access may 

become increasingly dependent on the ability 

to pay. Thus, the economic divisions among 

individuals and groups may be superimposed 

on the political arena. 


On another level, new international players,
such as multinational news agencies, are replac-
ing government officials as gatekeepers in areas 
such as international diplomacy. Depending on 
the extent of this development, the ability of the 
Nation to exercise its soverc ,-,nty through 
traditional diplomatic channels may be compro-mised,.htalwdsors 


Communication and the 

Production of Culture 


Communication is the process by which 
culture is developed and maintained. Informa
tion, the content of communication, is the basic 
source of' all human intercourse. Throughout 
history, information has been embodied and 
communicated in an ever-expanding variety of 
media, including spoken words, graphics, ati-
facts, music, dance, written text, film, record-
ings, and computer hardware and software. 
Together. these media and their distribution 
channels constitute the web of society that 
guides the direction and pace of social develop-
ment. From this perspective, the communication 
of inlormation permeates the cultural environ-
ment and is essential to all aspects of social life. 

The .w information and com1mII Ication 
technol.gies provide many opportunities to 
enhance our culture by expanding the inf'rastruc
ture for information-sharing and exchange. 
Communication can be used to generate greater 
amounts ofinformation and new cultural forms, 
to make this knowledge more accessible, and to 

provide it in more convenient and suitable ways. 
Because these technologies are decentralized 
and widely available, they can provide the 
opportunity for more people to become actively 
involved in creative activities. 

However, it is likely that many of the 
cultural opportunites afforded by new cor
munication technologies will not be realized 
without further government involvement or 
structural changes in the communication 
industry. Recent communication history illus
trates, for example, that technological develop
ments leading to a greater number of trans
mission channels do not necessarily lead to 

A panoply of electronic devices puts at 
everyone's hand capacities far beyond
 
eyone hantprities ondanything that the printing press could 
offer. Machines that think, that bring 
great libraries into anybody's study, 
that allow discourse among persons amn esn

half-world apart, are expanders of 
human culture. 

Ithiel de Sola Pool 

TUhnohlo,igies of F'reedom, 1986. 

increases in the diversity or quality of informa
tion conwent and programming. Equally impor
tant in determining the kind of content produced 
are the economic relationships among the key 
players in the communication arena. If,in the 
future, government wishes to encourage more 
people to become active in creating their own 
cultural environment, economic incentives may 
need to be considered. Moreover, efforts will 
need to be made not only to assure that people 
can access a broad variety of information and 
cultural content, but also that they have the skills 
and resources necessary to create, package, and 
distribute information. 

Conmunicationand te Indiwidual 

Emerging technologies promise to provide 
individuals with opportunities to increase their 
personal autonomy, enhance their sense of 
connection to others, and, in general, enable 
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greater accomplishments and self-fulfillment.
 
These same technologies, however, could pro
duce the opposite outcomes, contributing to
 
personal isolation, increased dependency, and
 
the loss o'"privacy. How new technologies will
 
affect individuals will depend in part on the rules

that Congress adopts to govern access to infor
mation and the new communication technolo
gies. For example, government decisions about P 
access to the data that are collected in the course
 
of economic transactions will affect individual
 
privacy rights. Also, decisions about what kinds
 
of information services telephone companies
 
can provide will affect the speed at which, and 
 )S"

the extent to which, fiber technologies and the
 
information services they make available can be
 
deployed to the home. 


.':; '. 

The medium, or process, of our time
electric technology-is reshaping and
 
restructuring patterns of social interde
pendence and every aspect of our per
sonal life. 

Photo credit: Bell Atlantic 

New caller identification terminals use a small electronicMarshal McLuhan, screen to display the telephone number from which anQuentin Fiore. and Jerome Agel incoming call was placed.
The Medium is the Massage. 1967. 

new communication technologies on individu-
The Nation's communication infrastructure is als. In telephony, 'or example, there is generalbecoming increasingly complex. Individuals or agreement that services should be providedfirms are becoming more responsible for design- universally and it has been clear what thoseing the various communication resources they services should be. Until recently, achievingrequire. In order to take the greatest advantage consensus was relatively simple becauSe theof new technologies, people will need to be range oftelcphonc services that could be offeredmore technically skilled and have access to was narrow. The needs ofall users could thus bebetter "navigational tools" (means to help peo- equated and the cost of service could be sharedple access the systems, analogous to today's TV therefore, the price that individuals wereguides or telephone books). Navigational tools charged for service could be set relatively low.will be crucial in making individuals aware of With shared usage it was possible to allow somecommunication opportunities, and in providing users to subsidize others.

guidance in the use of these systems. The
communication capabilities of' individuals- Today, the concept of providing universaltheir "literacy" in the languages, commands, service on a common, shared network, as welland structures of future systems-will as the system of subsidies that supported it, islargely determine the benefits they receive, breaking down. Major questions are being

raised about the kinds of communicationThe extent to which access depends on the services that are needed, and the degree toability to pay will also determine the impact of which all users have equivalent needs that 
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can be served in the same fashion. Thus, the 
question of what should constitute universal 
service in an information age needs to be 
readdressed. Depending on how this question is 
answered, the United States could be faced with 
a two-tiered communication system, which 
would give rise to issues of equitable access. For 
example, if businesses view their needs as 
unique and decide to develop their own private 
networks, as some are doing now, there may be 
insufficient revenues available to support an 
advanced public network to serve all individu-
als. Under such circumstances, the costs and 
prices of services would be higher, to the extent 
that there are diminished economies of scale and 
scope. 

New technologies will not only affect how 
people access information, but also how infor-
mation impinges on people's lives. The pace of 
technological cnange has created confusion 
about the appropriate standards for infonnation 
use. For instance, what privacy protections 
should individuals expect? While eager to take 
advantage of new electronic shopping opportu-
nities, many people are unaware that transaction 
data generated in the process can bc collected, 
processed, and used in the future as tools for 
marketing or even suIrvcillance. While embrac-
ing new ways to access information for their 
own use, many individuals may find it difficult 
to cope with the fact that others, in turn, now 
have much greater access to them. 

POLICY ISSUES AND 


CONG RESSIONAL STRATEGIES 


Although new comm1unication technologies 
afford a myriad of socioeconomic opportunities, 
many of these opportunitics may go unrealized, 
Some may fail to materialize for lack of 
foresight, public demand, or political will. 
Others may founder because of poor circum-
stances and timing. Some opportunities can only 
be fulfilled at the expense of others, 

The need to make trade-offs among oppor-
tunities is particularly great in commu-
nication because communication lies at the 

heart of social activity. For example, the 
growing use of private branch exchanges 
(PBXs) and high-speed data transmission lines 
to create private business telephone networks 
may, if carried too far, drain the pool of financial 
and human resources available to the public 
switched telephone network. This could limit 
the extent to which the communication 
infrastructure can serve other economic, politi
cal, and social goals. Making such trade-offs is 
likely to be more contentious in the future 
because the strategic value of information is 
increasing in business, politics, culture, and 
individual development and personal 
growth. 

Analyzing the potential for conflict among 

new communication opportunities, OTA identi
fied five major areas in which public policy 
issues are likely to arise: 

.uitaeat 
2. 	 security and survivability ofthe communi

cation infrast'ucture, 
3. interoperability 	 of the communication 

infrastructure, 
4. 	 modernization and technological develop

ment of the communication infrastructure, 
mntand 

5. jurisdiction in formulating and imple
5ustin in fomuati n pl

menting national communication policy. 

The:3e are characterized below, along with 
congressional strategies and options for ad
dressing them. 

EquitableAccess to Communication 

Opportunities 
The opportunities for people to participate in 

economic, political, and cultural life depend on 
their ability to access and use communication 
and information services. Individuals need skills 
and tools to locate the communication path
ways, information, and audiences in a timely 
fashion and in an appropriate formi. Unequal 

access to communication resources leads to 
unequal advantages, and ultimately to inequali
ties in social and economic opportunities. 
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OTA found that changes in the U.S. continue at their present pace, and if media 
communication infrastructure are likely to gatekeepers, in selecting content, are increas
broaden the gap between those who can ingly guided by market criteria. It is more 
access communication services and use infor- difficult to establish appropriate rules for access 
mation strategically and those who cannot, in this rapidly changing environment. New 
Moreover, the people most likely to be ad- technologies are challenging traditional reg
versely affected are those whom the new ulatory criteria, magnifying the confusion 
communication technologies could help the and inconsistencies that surround first 
most-the poor, the educationally disadvan- amendment rights, and dismantling the tra
taged, the geographically and technologically ditional definition of universal service. 
isolated, and the struggling small and medium
sized business. In addressing these problems, Congress may 

have to move in some new, and untried, 
OTA identified a number of factors that are directions. Past policies to promote access to 

likely to contribute to access problems. For both communication and information focused 
example, technological advances, deregulation, on assuring access to transmission media. Bar'i
and increased competition have led to the ers to access were reduced by structuring the 
reduction of a number of communication subsi- rights of those who owned the transmission 
dies, and to changes in the way in which many systems (for example, by limiting the number of 
communication services are operated and fi- broadcast stations that an individual can own), 
nanced. For some, these developments are or by structuring the prices that users paid for 
increasing the cost of purchasing communica- transmission service (as in the case of telephone 
tion services. The overall costs of identifying, and postal rates). Using transmission media as 
locating, and applying relevant information in a the leverage for access was the chosen regula
timely fashion are on the rise. Costs are increas- tory approach, given first amendment proscrip
ing because there is a larger volume of informa- tions limiting government's role in regulating 
tion for individuals and businesses to cope with, content. It was, moreover, a relatively effective 
and because the tools and systems needed to deal approach because transmission media repre
with the larger volume are becoming more sented the major bottleneck to communication 
complex. Access to communication services is access. 
also likely to be more limited in the future if 
trends toward increased mergers and vertical Today, this is no longer the case. Although 
integration of communication-related industries transmission bottlenecks still exist (as, for 

example, in the local telephone exchange), new 

Ownership in every major medium now kinds of bottlenecks are also appearing. Some of 
includes investors from other media- these have more to do with the identification,owners of newspapers, magazines, production, and application of information conbrdstifnlesapes, boan, tent than with its transmission. These bottlebroadcasting, cable systems, books and necks occur because people lack, for example,
movies mixed together. In the pst, each 
medium used to act like a watchdog over the n cess tchnic ils aigtional 
the behavior of its competing media tools, and access to production facilities. To.. But now the watchdogs have been effectively promote communication access in 
,rs.Bt no n amiable hbeen the future, government policies will needcross-bred into an amiable hybrid, with focus more on these newly emerging barriers 

to
to 

seldom an embarrassing bark.aces access. 

Ben H. Bagdikian, 
The Media Monopoly, 1987. Congress could pursue six different strategies 

to improve access to communication services: 
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1. 	influence the means by which communi-
cation services are funded and financed, 

2. 	structure the prices at which communica-
tion services are offered, 

3. 	provide direct government support for 
users to access information and communi-
cation paths, 

4. 	 regulate and/or redefine the rights of 
media owners, 

5. 	 influence the level and availability of the 
tools and resources required to access 
communication and information services, 

and 
6. assume a more proactive role to assurerobust debate on issues of public impor-

ta nce. 

These strategies, and the options that each might 
entail, are summarized in figure I- 1.An analysis 

of the benefits and disadvantages of adopting 
any of these options is provided in chapter 9. 

Security/Survivability of the 
Communication Infrastructure 

Adequate security and survivability are es-
sential characteristics oftan acceptable commu-
nication infrastructure. However, establishing a 
secure and survivable infrastructure requires 
trade-offs against access, cost, and ease of' use. 
Although most people probably support the 
general goal of security and survivability, there 
is disagreement with respect to the level of 
security and survivability needed, and the extent 
to which other communication goals should be 
sacrificed to achieve these goals. 

OTA ideificd a number of factors and 
developments that can affect the security and 
survivability of' the communication infrastruc-
ture. The increased reliance of business and 
government on communication and infornation 
systems makes them more vulnerable to system 
failures. The number and variety of' prob!':ms 
that may threaten the security or reliability of 
communication systems are greater than in the 
past. Communication systems are more corn-
plex, decentralized, and interdependent. Thus, it 
is more difficult to achieve security and surviva-
bility goals. 

In the past, issues surrounding the security 
and survivability of the communication infra
structure were not important to most Americans. 
Such problems were generally addressed behind 
the scenes in private businesses and govern
ment. These issues are becoming less containa
ble. OTA found that security and survivability
goals arc becoming more important and 
more visible; but it is also becoming more 
difficult to make the trade-offs in communi
cation policy required to achieve these goals. 
Stakeholders' views differ about how these 
trade-ofts should be made and what policies

should be madian w oesshould be pursued. In addition, government 
agencies are not adequately organized to resolve
security and survivability issues and achieve
security goals. 

Congress may need to play a more active 
onreslayne oplay a min resolving 	 oairole 	 competing security goals 

and in promoting the security of both private
and public communication systems. The Fed

eral Government's role in this area was tradi
tionally limited to assuring that the Nation's 
communication infrastructure was secure and 
reliable enough to meet the needs for defense 
and emergency preparedness. Today, however, 
the public's stake in the security and survivabil
ity of'communication systems goes well beyond 
defense and disasters. Given the dependence of 
many corporations on communication and infor
mation systems, there are now larger social costs 
from major failures in private systems. For 
example. in November 1985, a computer prob
lem in the Bank of' New York's offices pre
vented the company from completing an ex
change of government securities. This fault in 
the system not only cost the bank $1.5 to $2 
million after taxes: it also forced the bank to 
borrow $24 billion from the Federal Reserve 
System. In this sense, communication security 
problems occurring in the private sector are 
much more difficult to contain. As the role and 
value of communication increase, the likelihood 
that security problems will spill over into the 
public sector also increases. 
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Figure 1-1--Coitgressional Strategies and Options To Address Access to Communication Opportunities 
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Congress could pursue six different strategies 
to address the security and survivability of the 
communication infrastructure: 

1. undertake further study and analysis of 
changing security and survivability needsof the communication infrastructure; 
2.faciitte th tn infrati ut 

2.sary, 
security and survivability, garnered in the 
public agcncies, to the private sector; 

3. 	establish security and survivability re-
quirements for key industrial sectors; 

4. 	 provide special emergency facilities for 
private sector use: 

5. 	 improve coordination of survivability 
planning; and 

6. 	 increase activity geared to preventing 
security breaches. 

These strategies, and the options that each might 
entail, are summarized in figure 1-2 and ana-
lyzed in chapter 10. 

Interoperability of the 

Communication Infrastructure 


Communication systems are, by definition, 
designed to interconnect. Thus interconnection, 
or interoperability, is critical to the communica-
tion infrastructure. The more interoperable a 
communication system is, the more connections 
it can provide and the more accessible it will be 
to everyone on an equal basis. Interoperability 
prov ides for redundancy. thus improving system 
siviv ibility. Interoperability is important not 
oni' 't i technical sense, but in an administra-
tive _,:ise as well. To be most useful, the 
infrastructure needs to be transparent to users in 
terms of the services offered. 

Interoperability also has a downside. It can 
make a communication system more vulnerable 
to breaches in security by broadening access. To 
the extent that interoperability requires stan-
dardization, it can retard technological innova-
tion and slow development of thc system, 

In the past, there were few problems in 
achieving adequate interoperability within the 
communication infrastructure. In the area of 
telephony, AT&T provided end-to-end service 
and system interconnection. The government
played an important role in mass media and 
information processing, assuring, when neces

that there was adequate standardization. 

Interoperability is likely t, become more of 
a technical and administrative problem in the 
future. Not only will the need for interopera
bility be greater, but achieving it is also likely 
to 	be more difficult. Five developments have 
contributed to the difficulties of ensuring inter
operability. First, the growing importance of 
information and communication as a strategic 
resource attaches greater importance to the 

interoperability of any communication infra
structure. Second, many of the traditional ways 
that interoperability has been achieved have 
been eliminated. Third, the globalization of the 
economy has led to a greater need for interna
tional standards and the extension of standards
setting efforts to the international arena. Fourth, 

the number and variety of players in the 
standards-setting process have increased, as 
have the costs and stakes of adopting standards. 
Fifth, the standards that need to be set are more 
complex (e.g., anticipatory, process standards 
such as open systems interconnection [OSI]I 
and integrated services digital networks 
[ISDN]). 2 

Although the overall circumstances in which 
particular government strategies are likely to be 
the most appropriate can be generalized, these 
will have to be tailored to each case. Congress
could pursue five different strategies to address 
the interoperability of the communication infra
structure: 

1. support research to provide better data and 
a more analytic rationale for standards
setting decisions; 

IOSI is art atclttecture for computer neti,(it ks and afant I) of sla rdards thai prmits data communication and processing antong diverse techtnologies. 
'ISDN is anetwork that provides integrated switch and facility digital connections between user-nelwork interfaces to provide or support a range 

of different communication services. 
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Figure 1-2-Congressional Strategies and Options To Address Security/Survivability 
of the Communication Infrastructure 

Option A Option C 
Continue funding and Use government 
support for tlhe NRC procurement policies 
to evaluate tfie stale to create incentives 
of reliability of the for vendors to build 
U S communication better security into
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Infrastructure. Option B 

Provide funding and 
support for studies of 

Strategy 2 
the security of 
communication 
systems 

Facilitate the transfer 
of information about 
security and 
survivability, garnered 
in the public 
agencies, to the 
private seicor. 

Strategy 3 

Establish security and 
survivability 
requirements for key
industrial sectors. 

Strategy 4 
Provide special 
emergency facilities 
for private sector use. 

Option C Option A 
Support the Provide government 
development of icentives to both 
curricula totie used venCors and users for 
inschools hbrarres rmirovinc com uler 

Strategy 5 
Improve coordination 
of survivability 
planning. 

Mtseums ,nl oner securty
pubhc f'IC11htlesto| 
foster d Mrne uosithve 
COrnouter ethc 

Strategy 6 

Increase activity 
geared to preventing 
security breaches. 

Option B 
Refine comnputer 
crimie faws ,ln( file 

remnedies and 
penalties for cflri1w {i 
abuse 

SOURCE: Office of Technology Assessment, 1990. 
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2. 	 allow for the emergence of market solu-
tions, either in the form of gateway 
technologies or through the setting of' de 
facto standards, 

3. 	 indirectly intlu.nce the standards-setting 
process by providing assistance and guid-
ance to foster the setting of standards; 

4. 	 influence the setting of particular stan-
dards by providing incentives or imposing 
sanctions; and 

5. 	mandate industrywide standards. 

These strategies, and the options that each might 

entail, are summarized in lir..re 1-3 and aria-

lyzed in chapter 11. 


OTA identified three specific cases where 
interoperability--or the lack of it-will have 
major implications for U.S. communication 
policy. These are related to the establishment of' 
ISDN, the evolution of OSI, and the creation of 
an 	open network architecture (ONA). 3 In con-
sidering whether Congress should take addi-
tional steps to encourage the standards-setting 
process in these three cases, certain factors need 
to 	be kept in mind. These arc outlined, together
with corresponding policy respo~nses, in chapter-1,11-2 an
11 	(abls 1 113).be 


Modernizationand Technological 

Development of the U.S. 


Communication Infrasiructure 


As the role of information increases in all 
aspects of life, additional demands will be made 
on the communication infrastructure. Some of 
these demands may incieasingly be in conflict. 
The communication infrastructure will have to 
be more competitive in providing communica-
tion at the international level. To adequately 
meet and balance all of' these communication 
needs, the U.S. communication infrastructure 
must make nmaximum use of advances in corn-
municalion and information technologies. It will 
need to do so in the most efficient and cost-
effective manner. The most critical policies are 
those related to research and development, 

capital investment, and human resource 
development. 

Historically, the United States has set the 
international pace for technological develop
ment in communication and information tech
nologies. However, in the late 1970s, technolog
ical advances began to outstrip the pace of 
change within the public shared telecommunica
tion network, finally leading to the divestiture of 
AT&T and the emergence of a number of 
competing communication networks and service 	vendors. Althcugh competition has clearly 
contributed to growth and economic activity in 
the communication sector, OTA identified a 
number of factors that suggest that in a cornpet
itive, global environment, the United States may 
find it increasingly difficult to retain its world 
technological leadership. 

The first factor is the development of interna
tional competition resulting inan increase inthe
 
pace of' technological advancement 
nication infrastructure. The second is the high
capital costs of' odernizing the communication 
infrastructure and uncertainties as to how it will 

onaooit 	 invant rl 	 incaentin commu-

Ifinanced. The potential infiin isthatcould result from lack of national coordination 

and planning for c,,mmunication represent the
third factor. The fourth is the proactive role 
played by foreign governments in modernizing 
their communication system!;. The fifth factor is 
the fractionated U.S. decisionmaking process.Tile sixth is the limits of human resources for 
The sixis tima u 
communication. 

Congress could pursue three strategies to 
address the modernization of the communica
tion infrastructure: 

I. involve the government directly in the 
development, planning, financing, and co
ordination of the communication infra
structure; 

2. 	provide indirect incentives for moderniz
ing and developing the communication 
infrastructure; and 

ONA is Ore overall design otacarrier's basic network facilities and services to permnt all users of the basic network to interconnect to specilic basic
network functions and interfaces on an unbundled and equal access basis. 

3
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3. create a regulatory erironment that is 
more conducive to the modernization of 
the communication infrastructure. 

These strategies, and the options that each might 

entail, are summarized in figure 1-4 and ana-

lyzed in chapter 12. 


Jurisdictionin the Formulationand 

Implementation of National 


Communication Policy 


Rapid technological advances in communi-
cation, coupled with the unraveling of a 
traditional regulatory f'ramework in the 
United States, have given rise to a highly 
uncertain communication policy environ-
ment. Occurring at a time when the role of 
information is particularly important, these 
developments will affect everyone. Each indi-
vidual has a high stake in the outcome of' current 
communication policy debates. An exception-
ally equitable, efficient, and effective poli-
cymaking process will be required to find 
appropriate solutions to the complex and thorny 
policy dilemmas that society faces, and to 
reconcile the conflicts that will inevitably arise 
among competing-even if meritorious-
interests. At the very least, the allocation of 
authority and the rules of the game will need to 
be clear and perceived by the public to be 
legitimnate. 

As the United States participates in the 
increasingly global infornation economy, the 
lack of a coherent and coordinated national 
communication policymaking process is likely 
to severely hinder the development and execu
tion olfa strategy for dealing with the myriad of' 
communication issues that will emerge. The 
American policy )roC)CSs has always been some
what disorderly because of the important role of' 
federalism and the separation of powers in the 
U.S. political system. However, its untidiness 
has been particularly noticeable in cornmunica-
tion poli,:y---a f'act that has already prompted 
two Prc,idential policy boards (in 1951 and 
1968) to recommend the creation of' a central 

agency to formulate overall communication 
policy. 

OTA findings suggest that a number of 

factors are likely to make these problems worse 
in the future. These include the shift of commu
nication decisionmaking from political institu
tions to the marketplace, the expanding links 
between communication policies and other so
cioeconomic policies, the increased interde
pendence of national and international commu
nication policies, and the emergence of large 
users-often multinational corporations-as
key players in communication decisions. 

Congress could pursue four basic strategies to 
address jurisdictional issues in communication 
policymaking: 

I. 	take the lead in establishing communica
tion policy priorities and in allocating 
organizational responsibilities accord
ingly; 

2. 	establish an ongoing organizational mech
anism, outside of Congress, to resolve 
policy inconsistencies and jurisdictional 
disputes; 

3. provide an interagency and/or interjuris
dictional mechanism for coordinating 
communication policy and resolving juris
dictional issues; and 

4. 	 establish an institutional basis for facilitat
ing coordination and cooperation among 
government agencies, industry providers, 

and communication users. 

These strategies, and the options each might 
entail, are summarized in figure 1-5 and ana
lyzed in chapter 13. 

THE NEED FOR A NArlONAL 
VISION OF THE ROLE OF 

The choice of congressional policy strategies 
and options will depend primarily on how 
Congress views the role of communication in 
21 st-century America and what communication 
goals it will set for the Nation. This study 
provides Congress with a roadmap for matching 
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Figure 1-5-Congressional Strategies and Options To Address Jurisdictional Issues In
 
Communication Policymaking
 

Option C Option A 
Establish a new Designate the FCC as 
executive agency to the lead organization 
address responsible for 
communicatiun coordinating 
issues communication policy 

Option D Option B 

Establish an agency Designate an exisiing 

within the Executive executive branch
 
Office of the President agency, such as the 

to develop a NTIA. as the lead 

comprehensive agency to coordinate 

communication pohcy cornilrunication policy, 

ano to coordinate !he 

activities of existing 

comnunication 

agencies 


Option A 
Encourage or supoortn 

Establsh a advisory bodies to 
government provide input to 
corporatlon to perform executive agencies 
essential and tile 

s tis the establishment of 

F2C on 
communcaton sp 'ctf;c 
serwces forthe ccinounncaton 


Puck 15ssues 


option B 
Provide for alternative 
means oidipulP 
resolutiin in FCC 
proceedings 

Stratogy 1 
Take the lead in 
establishing 
communication policy 
priorities and in 
allocating 
organizational 
responsibilities 
accordingly. 

Strategy 2 

Establish an ongoing 
organizational
mechanism, outside 
of Congress, to 
resolve policy 
inconsistencies and 
jurisdictional 
disputes. 

Strategy 3 
Provide an 
interagency and/or 
interjurisdictional 
mechanism for 
coordinating 
communication policy 

and resolving
jurisdictional issues. 

Strategy 4 
Establish in 

institutional
basis for 

facilitating 
coordination and 
cooperation among 
government agencies, 
industry providers,
and communication 
users.
 

Option A 
Reassess and Option C 
redefine national Establish a Joint 
communication policy Communication 
goals, revising the Committee within 
Communications Act Congress.of1934 where
appropriate. 

Option B 
Estahi sh a national 
comrmission to 
eval; alethe changed 
communication 
environment and 
recommend to
 
Congress appropriate
 
policy changes and 
steps to implement 
them. 

Option A 
Establish an 
interagency 
coordinating body 
with representatives 
from all the agencies 
that have 
responsibility for 
communication policy. 

Option B 
Establish an ongoing 
Federal/State agency,along the lines of the 
Federal/State Boards, 
to coordinate and 
resolve Federal/State
interjurisdictional 

communication policy 
issues.
 

SOURCE Office of Technology Assessment, 1990. 



There is nothing more difficult to plan, 
more doubtful of success, nor more 
dangerous to manage than the creation 
of a new order of things. 

Machiavelli, 1513. 

U.S. communication policy with consistent 
strategies and policy options, based on the five
issues discussed above. Three possible visionsere:perspective,are reseted 

1. communication as a market commodity, 
2. 	 communication as a springboard for eco-

nomic growth and development, and 
3. 	communication as a basic societal infra-

structure, 

These visions are purposely sharply drawn toprovide clear alternatives. 

Market Vision-Communication as a 

Market Commodity 


This vision reflects the view that cornmunica-
tion is an end in itself, and that communication 
services should be treated like any other com
modity that can be bought and sold. This view 
is illustrated at the extreme by former FCC 
Chairman Fowler's statement equating televi-
sion sets and toasters, which, he said, leads to the 
conclusion that the marketplace is the most 
appropriate mechanism for determining the 
production, distribution, and use of television 
sets as well as other communication devices andservies. 

Those with this perspective include many
antitrust economists and lawyers who place a 
high value on economic efficiency, viewing its 
attainment as the measure of an optimal social 
outcome. They claim that through market com-
petition the criterion of efficiency is most likely 
to be met. Supporting this viewpoint are many 
new participants in the communication system 
(for example, resellers of communication serv-
ices, system integrators, and gateway and infor-
mation vendors) who, eager to take advantage of 
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the new technologies to add value to existing 
products and services, want a chance to enter the 
market and compete. Many business users who 
operate their own private communication net
works also subscribe to this point of view. So,
too, would consumer advocates who, viewing
communication primarily as a commodity, are 
concerned most about the cost of service to 
consumers. 

Viewing communication policy from thisthe ideal role for the Federal
Government would be to intervene to correct or
ameliorate situations where market failures can 
be clearly identified. Members of this group
might disagree, however, about the means of 
government intervention. While some favor 
trying new or experimental regulatory approaches such as price-cap regulation for tele
phe c as prinitawe re lphone companies, o~hers insist that, where reaicompetition is lacking, adequate protection for 

users and potential competitors requires tradi
tional rate-of-return regulation. With these dil
ferences in mind, the following congressional
straLegies are consistent with the vision ofcommunication as a commodity, and the gov
ernment's perceived role: 

e reexamining and readdressing regulatory 
categories in terms of the market structure 
of various industries as it is affected by
technological advances, and strengthening 
regulatory procedures where required; 

e refining computer crime laws and penal
ties; 

, allowing for the emergence of market
 
solutions to problems of incompatibility;
 

e influencing the standards-setting process

indirectly by providing assistance and 
guidance to foster standards-setting; 

* 	providing indirect incentives f'or moderniz
ing and developing the communication 
infasdcde ; 
infrastructure; 

* providing for some technology research 
and development; and 

e 	phasing out some existing regulatory agen
cies and integrating others. 
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Economic Vision-Communicationas a 

Springboardfor NationalEconomic 


Growth and Development 


This vision reflects concerns about the state 
of the U.S. economy and the decline of the U.S. 
competitive Y, tic in an increasingly global 
economy, ano calls for the promotion of communiatin tchnlogesad te mderizaion 
munication technologies and the modernization 
of the communication infrastructure. Propo-
nents view communication not just as an end in 
itself, but also-and more importantly-as the 
means for bringing about renewed economic 
growth and development in the United States. 
Some are concerned lest other nations-viewing 
the modernization of their communication infra-
structures as part of their overall national 
industrial policies-employ new communica-
tion technologies to gain a competitive advan-
tage over the United States. 

Most who hold this view would agree that the 
communication infrastructure can serve a num-
ber of social goals. However, because of the 
growing intensity of international economic 
competition, some would argue that, where 
societal goals conflict, using communication to 
foster national economic goals should take 
precedence. They would point out that, if the 
United States fails to achieve economic success, 
it will no longer have the wherewithal to 
accomplish other goals. 

Such arguments have been made by a number 
,)fgovernment officials who deal with trade and 
national industrial policy issues. This viewpoint 
is also reflected in some recent government 
reports calling for a revision of the Modified 
Final Judgment 4 and alternatives to rate-of-
return regulation. Most of' the regional Bell 
operating companies that stand to benefit f'om 
these changes also use this argument when 
presenting their case to government. Some users 
in small and medium-sized businesses who 

cannot afford to develop their own communica
tion networks, but who view communication as 
a strategic resource, might also be inclined to 
favor the view of communication as the "spring
board for economic growth." 

Proponents of this view call on the Federal 
Government to play a more active role in 

promoting technological development and the 
modernization of the communication infrastruc
ture. While they might differ on how to promote 
communication technologies for economic 
ends, the congressional strategies consistent 
with this overall viewpoint include: 

* 	providing direct government support for 
users to access information and communi
cation paths; 

0 undertaking further study and analysis of 
the changing sccurity and survivability 
needs of the communication infrastructure; 

* 	providing special emergenr , facilities for 
private sector use; 

* improving coordination of survivability 
planning; 
increasing activities geared to prevent se
curity breaches; 

* 	supporting research to provide better data 
and a greater analytic rationale for stan
dards decisions; 

* 	while allowing for market solutions to 
standards problems, providing for a gov
ernment role when necessary to achieve 
overall, national economic goals; 

e 	providing indirect incentives to encourage 
investment in modernization; 

9 removing regulatory barriers that discour
age modernization; and 

e 	taking the lead in establishing communica
tion policy priorities, and in allocating 
organizational responsibilities accord
ingly. 

4T'l'e Modified Final Judgment %kasthe t982 consent agrecment entered into by AT&T and the Dv',artmett of Justice, and subsequently approved 
by the U.S. District Court for the District ol Columbia. AI&T retained mOst long-distance operations and terminal equipment. The Bell operating 
companies wcre spun off and reorganicd into saven regional holding companies. They were permitted to offer local monopoly services, as well as toll 
services within their restricted operating territories. They could provide new terminal equipment, but could not engage in manufacturing. 
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Social Vision-Communicationas * influencing the means by which communi-
Social Infrastructure cation services are funded and financed; 

T structuring the prices at which communica-
This view emphasizes the linkages between tion and information services are offered;

communication, human activity, and social * regulating and redefining the rights of
 
structures. It focuses on the relationship ces media-owners;
 
tween access to communication and services, * influencing the level and availability of the
 
and access to power, wealth, and position in tools and resources required to access
 
society. Hence, in weighing communication communication and information services;
 
policy choices, it places great weight on equity. and
 
Because proponents of this vision hold that e assuming a more proactive role to assure
 
communication can serve as a means as well as robust debate on issues of public impor
an end, they often propose communication- tance.
 
related solutions to many of society's problems.
 

Whereas those who adhere to the EconomicThis viewpoint is currently not well repre- Vision might want to limit government's role if
sented in the communication policy community it appeared to create additional burdens for 
There are, however, many in the academic business and industry, those who view the 
community--especially in departments of corn- infrastructure more generically might not be so 
munication and social science-who strongly inclined. Considering all social goals to be more 
advocatethis point ofview.Therearenalso many or less equivalent, adherents of this Socialeducators, health providers, government offi- Vision might also favor the following strategies: 

cials, and citizen activists who see in communi
cation a potential for assisting them in solving - establishing security and survivability
their problems. Communication providers who standards for communication systems in 
could benefit from significant economies of key industrial sectors;
scale and scope by expanding and integrating 9 influencing the setting of particular stan
their services would also support this view. dards by providing direct incentives or by 

Those who view communication as a means achieveimposingsocialsanctionsends; and necessarywhere to 

to accomplish societal ends historically have aing inds and 
tended to grow in number (or at least to become esa ryi e sands 
more vocal) as technological advances in com
munication give rise to new aspirations. This 
was so for the penny press, telegraph, telephone, CONCLUSION 
radio, and tlevision; and it is likely to be so as Before selecting communication policy strat
the Nation moves forward in an age of informa- egies for the future, Congress will first need to 
tion and advanced communication. consider how it views the role of communication 

For those who view communication as social in society. This report provides a context for 
infrastructure, the role for government is to these considerations by analyzing and reviewing 
ensure not only that needed technologies and the changes taking place in the communication 
communication services exist, but also that they infrastructure. It identifies the range of societal 
are available to everyone and will serve all opportunities that new communication technol
social purposes on an equitable basis. Thus, they ogies afford, and the problems and issues to 
strongly advocate-in addition to many of the which these new technologies give rise. If 
strategies identified for the Economic Vision Congress can agree on a consistent vision of 
above-congressional strategies that are more communication goals, many policy choices will 
directly designed to improve access. These naturally follow. What is first required is a 
would include, for example: vision, and a commitment to pursue it. 
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Chapter 2 

Conceptual Framework for 
Analyzing Communication Issues 

INTRODUCTION have been unaware of the realm of choices available. 
Thus, we have often been unable to channel techno-New technologies create new potential and new logical development in the most positive directions. 

opportunities that change our notions and expecta
tions about what is possible and what is not. Inifact, 
we have often looked to the development of new Today, we are witnessing profound changes in 
technologies to resolve thorny societal problems that conmunication systems worldwide brought about, 
have no obvious or tractable solutions. However, in part, by the development and advancement of a 
past efforts to correctly anticipate the wie and hmp:!l wide variltv Af inforni' and conlItnunication 
of new technologies all too often have fallen short of technologies. Together, these new technologies
the mark. nave significant potential to enhance communica

tion and improve social, economic, an(I political 
In the realm of comm1unication alone, for exaUn- circumstances in a number of different ways. If, as 

pie, the potential of the telephone was not widely a society, we are to maximize this potential and have 
appreciated, although Alexander Graham Bell, him- a greater choice about how these new technologies
sell, had antuncanny prescience about its future use.' evolve, we will need to improve our analytical basis 
Nor did radio technology appear very promising- for assessing their development.
viewed primarily as a mode for point-to-point 
communication., micrwm'wve technology was re- To this end, this chapter will provide an analytic
jected a,being too difficuIt to foc us and control .2 framework fr assessig the new Communication 
More recently, the coinputer's role in society has far and infrmation techiologies and the alternative 
exceeded the expectations of its early creators and roles that the Federal Government might lay iidevelopers.X oe htdeFdrlGvrmn ih lyi

their development and use. It wkill lay out a 

The gap between e\pecLtatolin aiid actual expert- conceptual model of the relationship betweenl tech
ence with new technologies C.allbe explained, ill 0nologyand Socily thait takes into aIlCOtillt techri1opart. by ourlineMtechiloles,1ling olhe relationship logical developnilelis, social forces, a.li1d the vallies 
betl, bycnoledog and societdn. Aftemelap todepic and roles of individuals aid cioup, who have 

this relationship have tvpicall been unidiliein- authority to make decisions about technology. The 
slii.al, focusing either oil techimologv a.sa driving iodel , ill be used to define the scope of the WTA 
force or in a particular set of social force" that has assessient and organize the report. l!)identifying 
determined the evolution of technology. However. the critical points at which choices about technology 
experience has pro\vc'ri sLch colIIceptualizatioli.S to be illight be ilade, the illodel suggcstS tlhe key ulestions 
far too simplistic. L[cirllg anl adCtLuale lidersilld- that Heed to be raised aboLt ne' colii(20iiiiCatioll 
ing of technological de\tllopiienl we. as a society, technologies. 

'roilltilehet llItrItI. ll llt"l.i .i Iteltt1ak 'I pIt ll l t betl' ille'm te Ieltplitt he iIt .l 1 Hil ttIIItii. 1d ',Ill nut 
olhier, rctltilN txttatv it - the .,kc a? gr'l~ l li tleappc.iited "on il I ilc lI d i at , ittl'titttlh\ il ltttlll ttll h i l t ll tetirtt.tllll lilt' 
Ielepiilit'" ultelt: \klillalli()It lt. 'tid tlit 0I 1I 11t0ttl titant i l . fi lntll 1ite.. et'tli'd lilt' tlp)Int ill uii i,,ipdlttli

, 


'' '
 IIIt\ tiht,
II iff'4 l t ld I , J i *"D,11hal t - , I( hIIIIIllI i, l t t 1 11 I-[it' 'Iit )I I )', , I "v, I tit-'w 1ltillIfI tId III I ItAII'IIA I It ll I< Ite I I A il't llo. IIt- "II d ckI rI t I , % iI,il Ihc' \y 

iI I-if I Nl ttpihicildtt I ,,t:. ' cd ). lil . I ln l Ptic 'i , n lti l'n01Po l le l WIq' i I /oItI I jnh n,,i,' it l ittbridg, .. i \ i i' 1 ). If,
 
-, ),i' IiI ,,r 
 t\ t'll 111h I'tI, Nill . t f tll 11Clt fIllII l'( t) VItII I k \ ). I 4-t Iit MAl 1,Ia.u Iht[i l hi tllt'l 1hi t I Nil I' lllt il ( " it' 

priopcd tk lit,adtailll ill e, ik t lil nltendctc i tii (;](,; n, tlie . . I /IQ(Ic I tI leaik, n I'M l tI t it) l I ieu. I II.I'') tol , i, 1, 1 ' 
IN',, ' rk, NY HIh lt't iltiiHthitin i S et1. tliL tI ',it , p 112 

1\s Paul ('e.tl/II ItIIII ll t.IttIf s it'IlI ii Int rnuttItllhas pinted ott IICt iiilttII hId fit l t hICII,II1 I t' LnIlitittCIn I IIt I l liltih I t'l t'id 
" I n LittitfiL lC hittiC ,initliiti AITe i tI arket le M lt'i i d. ,tn . milhtar) ,aI laigC-S ipplik allll t oi Ihllliti l %kd ik it tnn n %,lutnltu ii l 

and Iict's,,dr\ip lci p pa.ilt l0.Il )'il V'('t11 %hJXt, it'/nitl hitittitil It I 'tillititlll, i"mI \ ti R0i 'lii i t -ti I ttSetl ni.l ittON 
('iiittpU il(]AICL [illli011S, J (titl ut I/to rn. and i/t' it-Im llI 1i 1t5l14s. , Jonseph Itd 1. /trit l,'ntnru lwIiorrUtn rti tlninir' t('i brldgt'. 
MA The MiI Press, p IX919M i). 

- 2t. 
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DEFINING KEY TERMS formulate, exchange, retrieve, and interpret informa
tion. 7 Understanding how technologies might affectTo develop an analytic framework to examine the these activities requires a definition of technologypotential impacts of new technologies on communi- that is broad enough to include the intersection ofcation systems, and to identify the potential ways physical objects and people. As Todd LaPorte hasthat the Federal Government might respond to these said: "One must look at 'who is technology' as welladvances, it is necessary to define the concepts, such as 'what is technology'."8
 

as technology and communication, that are used

throughout this report. Such tcms are the building This report, therefore, defines technologyblocks of conceptual analysis. How they are defined broadly, incorporating the relationships and transacwill determine not only the scope of this study, but tions of those involved in communication processes.also tile terms of the debate about, and the range of To maintain this view, while allowing for independoptions for dealing with, new and emerging commu- ent analysis of machines, tools, and techniques, thenication issues. technology will be considered an interdependent 

(but not necessarily tightly connected) conglomera-
The Nature of Technology tion ' that, to borrow from Langdon Winner's catego

ries, comprises:
Technology can be defined in many ways, both

broad and narrow. Some older definitions, for * apparatus: the physical devices of technicalexample, limit its meaning to specific tools or performance, such as tools, instruments, mamachines. Other theorists define technology more chines, etc.;broadly as know-how --a system of knowledge * technique: the technical activities, such asintended to have a practical bearing.'" Beyond this, skills, methods, procedures, and routines thata definition of technology can also include the people engage in to accomplish tasks; andhuman piocesses and relationships required to bring * social arrangements: the relationships that area scientific idea to life.) established and the transactions that take place
allowing people to carryPeople choose their definition of technology to out technical processes and to give physical form to their ideas.'(

suit the questions they are asking and the problems

thev must solve. Scientists and engineers, for Looking specifically at apparatuses, for example,
e\atiple, 
may have less need to consider human this report will consider how new technical applicafactors: thIuS, their dcli nitiol s concentrate on ma- tions might affect the formulation, exchange, andchincs and )hSical 1.truclures such as roads, air- interpretation of information. Focusing on tech
ports, and auclear reactors.1 However, a purely nique, the study will examine issues such as the kindiechallical definitioan ot techn(oh gy woud be in- of technical training and level of socioeconomic
adequtale for at,td\ analyzi ng how technology resources that would be required to successfully01lc.t1i1h, co11it.innicalion a1(1 conirnunication implement a new technical apparatus. And, inS'sc\teis. In tihls r'evotwe have de lined collllunnica- examininlg social arrangements, it will raise a

lion Md c,) uniication .sstesilS as processes in 
 number ofinstitutional questions about who needs to
whiChiIIdi d tlr,la id gr.LIu) CoiIe 
 together to cooperate with whom, an(l in accordance with what 

,

c'ic m hitiK w 't , I 'Jadat rc Po't(,/'m.a-it,u.5 S,t. . ' -e' (Nesk Birunswick, NVJ"rarnisaciiin [ix)ks. 1982),ip..,i. See also J.Kiueiliiiihiii. "i'L.re 5 Applhcd S iwimcL'liLtC. 
 l.. niolog,L|igiicering ,\im Atiemnpi at I)finiions," 'echiiudlogy arut Cuture, Fall101, pp. 3015-317.
,tlld u I ttlt'siri~tm, I,',
( h .,kiild. htii,,m (lialilimi, \11). The Johns Ilo)kinrs tUmiversit Press, 1973i 1. I.
 

'1'm01 11 -1, i iri ,,"
L11m's., % 'Aeit( 1 Ofi' ,cgmi/l(liiinibdd R laF'or " o
Id, . k, T i'chnology ... Socil Or an ll)on IIINillule(;t,'5II l] S imile'. i',pcI . ,... i imvcrsil\o (aioriia. lcrkeleN, n.d. 

.e im1mi nll.c '- 1mlulIhrmu 'iulit'i ll m11mli ium ml(A w ininirlLallon 

' I i rlt l, 11 . ihl" NIwc ". p " 
41he notion of a Ii ,,sk uisirtIUICd ioniglo ieratrion h ber used here to convey the idea that technology is never a finished product, but is alwayses m, in@I rIlaiimuhup itmo1)hu then.lOL ,IlcI 11.tlsw, hse one migh think of technology as a process. For a comparison of thecharacterization of. ,,hi,s'l . , t !hiCi i',,,.cri.w,,. Ji,,t'uumiher i);ai si Ska,.k, "li',lOrit alRcvics of thi(ontcpi ol('o) ntlumication Needs With Respect to Tcchnology,"

iA ui 10f,ii l)rTI, N C'1ibti 108";
 

't..miig~. F , l uici lm i.\
n 1,,islI , Ih hin.,Outq]('mnrdlaaJlii'm ' iil'Io t Ihmught((anibridge ,5 : ill'lrcss,1977),1)p. I1-1
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rules and regulation!, if new technological appara-
tuses are to be effectively deployed. The impacts of 
new technology on communication and on society 
vary according to eacc of these aspects of technol-
ogy, and they need to be considered both separately 
and in their entirety. 

The Definition of Communication and 

OtherRelated Terms 


The word "communicate" comes from the Latin 
root "communis," signifying communion or the 
idea of a shared understanding of, or participation in, 
an idea or event. In this original sense, the word 
communication was used as a noun of action that 
meant "to make common to many (or the subject 
thus made comon)."II Toward the end of the 17th 
century, the ntion of imparting, conveying, or 
exchanging information and materials was incorpo-
rated into the concept. 12 Although modern dictionar-
ies tend to adhere to the latter definition 13 both 
connotations continue to survive in e-veryday 
speech. Their dual usage can, at times, be a source of 
confusion in discussions about communication.14 

Academics and researchers have generally de
fined communication in accordance with the sender/ 
receiver model developed by Shannon and Weaver 
in their work on information theory.'- As depicted in 
figure 2-1. this model characterizes communication 
as a systemic process, the main components of 
which include: sender, message, transmission, 

noise, channel, reception, and receiver. Although 
originally developed to account for technical aspects 
of information transfer, this model has had a much 
more general appeal and has been used to examine 
many forms of communication. 16 

Notwithstanding its past popularity and its record 
of versatility, the sender/receiver model is not 
particularly well-suited to many of the tasks required 
for this study, which seeks to address the entire range 
of policy issueq raised by new communication 
technologies. Policy issues generally entail points of 
conflict, and this model is not designed to draw 
attention to them. 17 The rather passive notions of 
"message," "sender," and "re-eiver," for example, 
draw attention to the problems of effective commu
nication and downplay any *roblems involved in, orssuesabout,whogetstoformulate,send,andaccess 
informabo, wh ase ,and access 
information, on what bases, and with what objec
tivesandef-ects. Nor does this model provide abasis 
for raising questions and issues about communica
tion goals. Effectiveness and efficiency are simply 
presumed to be the most appropriate measures for 
evaluating communication processes. 

The sender/receiver model is also much too 
orderly to adequately describe many of today's 
mediated communication processes. It assumes that 
communication takes place as a consistent, linear 
sequence of events-an assumption that is not 
supportable in today's technology-mediated infor-

IIDanel J.Clttrom.Meduaandthe l IIrt'anIIChapelNC: The University ofNorth Carolina Press, 1982),p. 10. I was clearly this definition1lthl 

that the philosopher, John Dewvc, had in mind when he wrote tiDenurayanz Education: "Society not only continues to exist b)transmission, by
comlnunication, but it rna, larly be said to existtitransmission, in comnmunication. Tltere is more than a verbal tie between the words common, 
community. and cotnrtuntcation. Men live it a community tt vinue of thethings they have it common; and communication is the way in which they
conie to xsscss tings in contiton Johnt-D"ey. DemotracyandEducuito, (N .VYuok, NY. Macmillan Co., 1915), ascitcd it C,,itrom, ,.upra.r,1G. 

I The u'eof tieteri to tesignate the phitsical meat sof cottunicattor evolved during theperiod of rapid development of railroads. canals. arid roads. 
For a discussion. sec Raymnond Williams. KeYvtords A Vo ahtdaryof(iCultureand Society (Ncw York, NY: Oxford University Press, 1976), pp. 62-63. 

I'chster's VeNt('oltte Dtrtonarr, for example. defines cottmmtunication as "an act or instance of transmitting," and as "a process by which 
informatton is exchatged between tidividuals through aconltnitot systemn of symbols, signs. or behavior.' 

' cit I1I.p 10 
4C/itrotn, op . foxtnote 
"Claude Shannon ;t Mathenmatitit Ihory of Cotmnunwation (Urbana, IL: University of Illinois Press, 1949), p. 5. rieand Warren Weaver, 1the 

sender/receiver nxel has recetily fallen on hard times as many cotmuncation researchers have beconme interested in elements of communication that 
arc downplayed by the mtodel, such as ctontext. fontnal constraints of media, and cultural ttorms. For adiscussion of other models of communicattion and 
aconparison of their strengths ad sscaknesscs, se C. David Mortensen,C"omnunicatton The Study of luman Interaction (Nesw York, NY: McGraw 
Iilllook Co.. 1974), ch. 2, pp 2965 

16Political scicntisis. for example, have employed tiis conceptualtzation to study propaganda and its effects. It has also been used itt mass media 
studies todescribe the one-way flo s of informatiorn to mass audiences. atid feedback it the form of buying decisions id cottntcnts to broadcasters. 
Sociologists have integrated it into theirstructural/functional models to examine the efficiency or effectiveness of organizational communication. The 
sender/receiver model hias even been used it conjunction with hutniastic models ot interpersonal communication to explain problems in 
understanding as "breakdowns " 

I7JoscpFh 1.Coates. "What 1'tdtil .29. As described: "A public policy issue may be defined as aIs a Pttblt Issue?" (Washington, IX?, n.d.), 
fundamental enduring conflict among or between objectives, goals, customs, plans, activities or stakeholders, which is not likely to be resolved 
completel[ tri favor of any xlar psitiont in thatconflict." 

http:communication.14


32 • Critical Connections: Coinmunication for the Future 

Figure 2-1--Shannon/Weaver Model of Communication 

Sender Transmission 11 Message Channel Reception Receiver 

Feedtack
 
SOURCE: Office of Technology Assessment, based on Claude Shannon and Warren Weaver, 
 The Mathematical Theory of Communication (Urbana, IL:University of Illinois Press, 1949), p 5 

mation environment. II With a computerized bulletin information that is being communicated. Thus, theboard, for example, how does one identify and analysis of new technologies will look at developdistinguish between who is the sender and who is the ments in information retrieval, processing, andreceiver'? And, similarly, who is considered the storage, as well as information transmission andsender when the receiver can now access informa- exchange. Similarly, the analysis of communicationlion on demand? providers and the relationships among them will 
To focus on potential areas of conflict, this study focus not only on the providers of communicationchannels and pathways, but also on the creators andrequires a model that highlights interrelationships users of inforniation content.

and interdependencies among people and institu
tions. And. to bring the new technologies into play, Communication processes do not occur in ait needs a multi-directional way of thinking about the vacuum; rather, they are facilitated and sustained byprocess of communication. To meet these two an underlying network of individuads and institurequirements, this stud' will define communica-
tion 

tions that provides the means andtmechanisms foras the process by which messages are formulating, exchanging, and interpreting informaformulated, exchanged, apd interpreted. These tion, and for establishing the necessary linkagesactivities are considered to be related to one another between these activities. In pre-industrial societies,in a process. insofar as they are all required for an act such networks might entail a number of institutionalof communication to take place. 13ut the process is structures such as kinship groups or caste systems:not necessarily linear, nor does it entail a predictable in advanced industrial societies, they are generallysequence of events. In fact. there are numerous ways constructed around a complex set of technologies,in which these activities can be brought together, as assuming the broad definition of technology givencan be seen in figure 2-2.1'" above.2l In this report, this entire network of 
l)efining communication broadly in this fashion, apparatuses. knowledge resources, and institutionalarrangements that support communications will beit is clear that, just as it is becoming increasingly referred to as the communication infrastructure. 

difficult to view comtmunication technologies as
being separate from inflrnatiot technologies, the When such communication processes, technoloprocess of comm1unicating 
can no longer be viewed gies. and organizational and institutional relationas a mere transmission process, separate from the ships become established over time, they give rise to 
J Nor doe,,,lte linear Irndcel ililik to IInt'Cr-JSMonal tOiTtl ritnlLaritiois. I1ignores thereciprocal aspects of comunllulicationl anldfire lacitat tis iliU ch c pa-tiCl1+eix ni %ci'. ii t-Othir f1rsi nicraL ti, arei(lihtrtakes the reciprocal nature of conimnicat ion into account. se.'\Vilbur I.. Scthrairrr.7he t'rori. anui I:],i'tt. tMtao ( 'mmunia lton iI rharta, It. Ii'. crsti of Illiiois Press, 1954).
19When the sequence of aconinuiMicLM process becomes established as arecognizable and predictable pattern ofevents, it takes on the aspects ofwhat can be called acOriritnunticaliot sS, i " stcin"ster 
 v"ciedn, at the iost basic lIc.l, acclical pattern of interlocking behavior based on tnutualexpectations about ihatis taking place.
2o'l'hs
is notto sa,that soc alinet.oiks dt not play a ,i ifiLcant role inad anced idusti a) societies in lacilitating the formulatnon, exchange. andinterpreation oh inlonaoni Iii r,ietto uttdcistand tie irimpacti of new comunicaiietaion technologies oil society, one inpo~rtant research questionconcerns the extent to which lcthnologics repla'. e iliesc social ncti,orks and with %%hateifect. 
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Figure 2-2-Communication Process 

Message
formulation 

Message 
interpretation 

exchange 

SOURCE: Office of Technology Assessment, 1990. 

an accepted set of values, functions, behavioral 
norms and practices, and rules about how communi-
cation decisions should be made. Considered in their 
entirety, these institutional and organizational rela-
tionships, the infrastructure that sustains them, and 

the norms that regulate and reinforce their behavior 
will be referred to as the communication regime.2 1 

The communication regime is both nested in and 
sustains the larger social system of which it is apart, 
for communication is the basis for all human 
interaction and one of the means for establishing and 
organizing society. Communication is the process 
by which all social activity is conducted: without it, 
asociety could not survive. It is the means by which 
group norms are established, expectations are 
voiced, individual roles are assigned, change is 
enacted, social control is maintained, and activities 
are coordinated.22 

Communication also allows the individual to 
function in soc-iety. Only through interaction with 
others do idindiduals acquire the tools of language 
and the shared sense of reality they need to establish 
intimate relations and to cooperate to achieve 
common goals.23 Through acts of communication, 
people define themselves-their sense of unique
ness as well as their self concepts-and negotiate 
and sustain a position and place in the world. 24 

Supporting all forms of human activity, commu
nication runs like a thread entwined throughout the 
course of history. As Lucian W. Pye has described 
it: 

Communications is the web of human society. 
The structure of a communication system with its 
more or !ess well-defined channels is in a sense the 
skeleton of the social body which envelops it. The 
content of communications is of course the very
substance of human intercourse. The flow of com
munications determines the direction and the pace of 
dynamic social development. Hence it is possible to 
analyze all social processes in terms of the structure, 
content, and flow of communications. 5 

How the communication regime isordered, there
fore. is likely to have asignificant impact on society, 
just as changes in society are likely to have a 

21The term "regime" is borrowed fromiithe licld of international politics, where: "Regimes can be defined as sets of implicit or explicit principles, 
norms, rules and decision-niaking procedures around which actors' expectations converge in agiven area of internationa; relations. Principles are beliefs 
of fact, causation, and rectitude. Norms arc standards of bchavior defined in terms of rights and obligations. Rules are specific prescriptions or
proscnptions for action. Decision.mnaking procedures are prevailing practices for making and implenenting collective choice." Stephen D. Kra.sner. 
ted.), "Structural Causes and Regime Consequences: Reginics as Intervening Variables," Interitirtonal Regunes (Ithaca, NY: Cornell University Press, 
1983), p. 2. 

22Marn Lawrence LxFleur. Theories of Commuiicaton (New York, NY: David McKay Co. Inc., 1970). See also Lucian W. Pye (ed.),
Communicatomu and Political Development (Princeton. NJ: University Press, 1963), p. 4. 

21Donald P.Cushman and I jdle , D. Caln. Jr.. Conmunication in Interpersonal Relationvhips (Albany, NY: State University of New York Press,
1985). See also Donal Carbaugh, "Communication Systems: Exploring the Role of Information Technologies," OTA contractor report. December 1986. 

241bid. 
25Pye (ed.), op. cit., footnote 22, p. 4. 
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considerable effect on the nature of the communica- that the shape society takes is but a mere reflection 
tion regime. Thus, in order to identify and under- of technique. In similar fashion, Harold lnnis 
stand the policy issues raised by new communica- concludes, in The Bias of Communication, 28 that it 
tion technologies, it is first necessary to construct a is the modes of communication that determine the 
clearer picture of the rt;ationships between technol- structure of society, a theme later developed by 
ogy, the communication infrastructure, and society. Marshall McLuhan in The Medium is the Mfassage.2 9 

The opposite proposition-that social systems
A CONCEPTUAL FRAMEWORK structure technological developments-can be 

FOR ANALYZING POLICY ISSUES found in the tradition of Lewis Munford. For 
ENGENDERED BY NEW example, in Technics and Civilization, Mumford 

contends that the invention ol Lhe clock was almostCOMMUNICATION inevitable because the rigid schedule of monastic 
TECHNOLOGIES life required it. 30 More recently, this perspective

resounds in the works of those who represent theTheoretical models are abstractions or simplifica- "critical school" of communication. 31 

tions of the real world as viewed from a particular 
vantage point. R,, di:.fining critical relationships, Acknowledging situations in support of both 
such models serve as maps to guide researchers propositions, many scholars and researchers are now 
through extraneous materials to relevant questions developing models about technology and society
and interesting insights. It will be useful, therefore, that are based on the interdependence and interac
to begin the investigation of how new technologies tion of the two. 32 It is on this interactive model of 
might affect the realm of communication and society technology and society, which is historically more 
by conceptualizing how new technologies interact realistic, that this and subsequent chapters will be 
with society, and how choices about these technolo- based. 33 

gies are made. 

Existing Conceptualizations A Model to Guide the PresentAnalysis 
There isarnple literature that seeks to explicate The analytic framework that will be used in this 

the causal relationships between technology and assessment isdepicted in figure 2-3. The key
 
society. 26 Some thinkers on the subject posit that the elements of this model are:
 
role of technology is supreme, dictating social and 9 the existing communication regime;

economic relationships. In his work, The "'echno- * the interactions between technological ad
logical Society,27 Jacques Ellul, for example, argues vances and social forces;
 

26The study of technology and sociely has a long history going back two centuries to the works of Ad am Smith. IlcnriSaint-Simon, and Karl Marx. 
In fact, it was the growing interest in technological developments that gave rise to the fieldof sociology. Interest has intensified in recent years as xth 
scholars and Ix)licytnakers have sought to anticipate and ameliorate the unintended consequences of the deployment of technology. Once again, these 
interests have given rise to anew field of study. that of technology assessment, For three very different accountsof the history of ideas about technology, 
se Weinstein. op. cit . footnote 4; Winner. op. cit.. footnote 10;and Jennifer Daryl Slack, ConunnicationTechnologie.s andSocier Conceptions of 
Causality and the Politics of Tecinnoloticalint 'rvention (Norw(xd. NJ: Ablex Publishing Corp., 1984). 

2'Jacqucs Ellul. The !echnotog ial SocieityNew York. NY: Knopf, 1964). 
28l-arold Innis. The Bias of 'tnmnuniWato,i. 1951 (Toronto: University of Toronto Press. Reprint. 1971). 
'Marshall McLuhan, The Medium is the Ma.sag;'(New York, NY: Random Itouse, 1967).
1t
( -ewisMumford, lechnic's anil Civization (New York, NY: Ilarcourt Brace & Co., 1963). 
1lSee. for example, Richard Collins ctal,(eds. ) Media, (ulture andSoiety.A Crtital Reader (london: SAGE Publications, 1986); see also. Michael 

Gurevitch etal. (eds.). Culture, S, i -t aid t/ Afedia (Landon: Methuen, 1982). 
I-Sec Slack. (ortnuni'atonsTic(inologii.%. op cit.. footnote 26. p. 7. for adiscu-ssion of these approaches. It should bc noted that these models differ 

with respect to the degree arid timing of hosw society ard technology influcice one another. According to one school of thought, technolog) is csscntial I 
neutral before it has been developed And it is only as technologies arc exploited and molded in accordnce with particular social, cconomic, and political
conditions that it takes oii a detennining force of its own,For this view, see Clifford Christians, "tornc Video Systems, A Revolution?" Journal of 
Broadcasting. vol. 17, Spring 1073, pp 223-214. Others think of technologies as being biased in favor of particular outcomes at the mtornit of their 
conception because they are envisioned and designed with certain purposes and practices already it mind, For thisperspective. see Raymond Williams,
Television fiionmotogy and (ultural Form (NewvYork, NY: Schockie Book:;, 1973). 

33Two OTA workshops, "Characterizing the US. Conrmrunication Systet" (Jan. 9. 1987) and "Tracking Technology: A Workshop 'to Identify the 
Ingredients of Change" (Dec. 15. 1986), were important sources of information and insight for this conceptualization. 
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Figure 2-3-Interactive Model of Communication and Society 
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SOURCE: Office of Technology Assessment, 1990. 

" potential opportunities and constraints gener-
ated by new technologies; 

* 	the key stulceholders and decisionmaking proc-
esses; and 
the outcomes of decisions about new technolo-
gies. 

To follow this model, begin by focusing on the 
existing communication regime and trace the inter-
actions and interrelationships between these ele-
mens (from I through 5 and back to the starting 
point). The arrows in figure 2-3 depict what er-
considered to be the most critical relationships, 

Existing Communication Regime 

As defined above, the communication regime 
consists of the: 

a. 	 norms, values, goals, and roles that sustain and 
maintain communication within a given realm; 

b. 	 communication infrastructure that supports 
and facilitates communication processes; and 

c. 	 decisionmaking processes and the rules and 
regulations that govern how the communica
tion regime is managed and regulated. 

As demonstrated in figure 2-3, the communica
tion regime is not a closed system; it is influenced 
both by decisions that are made about the regime 

itself [4a] and by decisions that are made about new 
communication technologies 15a]. Moreover, the 
communication regime will also affect the larger 
society, of which it is a part. Because communica
tion is essential to all social activities, how the 
communication regime operates will affect all so
cial, economic, political, and cultural activities [l a], 
as well as the values and positions of key decision
makers [lb]. Activities within the communication 
regime will also affect the level and direction of 
technological development [1c]. 

Interaction of Social Forces and
Technological Adviances 

Technological advances involving communica
tion are the product of decisions made about 
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technological opportunities [5b] and the activities making possible new products, reducing production
that take place within, and the outputs of, the costs, or allowing newcomers to enter old markets. 
communication regime [Ic]. These technological However, these same advances might establish new 
advances are constrained in their effects on society, economic constraints for some producers if they
however. They are tempered by social forces (e.g., as increase the rate of obsolescence of some of their 
economic and demographic trends) and major his- products, increase the number of their competitors,
torical events (e.g., such as war or a depression) that and/or reduce their market shares. Similarly, new 
may give rise to needs and conditions that can either political opportunities might be generated if techno
foster or inhibit certain technological applications, logical applications reduce the costs for individuals 
The particular form or application of a new technol- and groups to participate in political processes, or 
ogy will also be shaped by the play of social forces increase their access to decisionmakers or to poten
and the conditions under which it is brought into tial allies and supporters. But to those in the political 
use. 4 If the social and technnlogical infrastructure is process who may be circumvented by new techno
inadequate to exploit the benefits of new advances, logical applications, these developments will be 
some technologies may never be applied at all. 35 perceived as a new constraint. The emergence of 

Together, technological advances and social such opportunities provokes some stakeholders toreassess their needs, values, interests, resources, andforces interact to create new ways of' carrying out ressstirn dvauitrsseorcado arringout 
economic, political, cultural, and social activities, as 
well as new opportunities and constraints 12a]. The rs may remain unaware of the significance of the 
interaction of technological advances and social changes, or be unable or unwilling to alter their 
forces also creates new communication needs and behavior. Depending on their responses, the relative 
desires, and changes stakeholder perceptions of their position and status of stakeholders are likely to 
interests 12b]. change [3a]. 

forcscratenewwayiterct of traditional alliances, and to adjust. Other stakehold-

Potential Opportunities and Constraints Key Stakeholders and 
Engendered by New Technologies Decisionmaking Processes 

In figure 2-3, social forces and technological Whether or not new technological possibilities are 
advances are viewed as converging to create new developed, and how these opportunities and con
possibilities that, depending on how and by whom straints are distributed among individuals and 
they are experienced, might be viewed as either groups throughout society, will be determined by the 

decisions that are made about them in the context ofpotential opportunities or potential constraints. An existing institutional structures, laws, and practices
opportunity in one realm of life, lor example, may be
a constraint f4isi And such decisions will, in turn, depend onin another-just as something that 4 .An suhdcioswlntrnde nd n
becn tints n peotae r easte as olemg ft who the key decisionmakers are; how they perceiveanother. their needs and interests and goals and objectives inthe light of new technologies; and the power and

Technological advances might give rise to new authority that they have to determine events. 36 

economic opportunities for some people, for exam- Decisions about technology will be made con
pIe, by creating new markets for old products, sciously or inadvertently. They will be made in a 

14 
1For a description of how social forces have affected the design and development of communication technologies, see Le-leur, op. cit.. footnote

22. As tic pinis out. the. lorccs often override the idealistic aspirations and hopes that are attached to technological change. The development ofi tic 
penny press is one example. Maii, social reforners ho')ed that it could be,used to re-eslablish abroad moral and political cnsentisus across the United
States after the turmiod caused b.the Civil Wai. Social and economnic conditions worked against them, however. The penny press emerged not only in 
a period ot cultural upheaval and transition. but also ira period of intense competition foradvertisers and readers. Instead of trying to improve tile
cultural and moral standards of people. newspaper publishers felt compelled to adopt any sensationalist device so long as itwould bring in additional 
readers. C.,itron. op. cit., ftxntnote 11. pp )2-9..

15Such witsthe ctse i ancient Alexandria, for example. Although in-entors had the theoretical knowledge necessary to create prinitivc versions of 
a steamn engine and a wheeled cart, these ideas laydoniant and only became practicable in application centuries later in conjunction with the industrial
revolution. Winner, op. cit., footnoie Il.pp. 73-74. More recently. this problen has become evident in a nouniber of developing countries where 
government leaders have been disappointed by the failure of a high technology to take hold and catapult their nations into a new. modern era. W.W. 
Rostow, The Srage.%o]Ecorumw Growth C:urbridge. Eingland: University Press. 19711. 

t 6Decisionimakers have generally found such oplxrtunities quite threatening. For an historical account of die conservative role dhal conlnlunication
stakeholders played with respect to new tecthnological developments, .WeBrian Winston, Misunderstanding Media (Caunbridge, MA: Harvard 
University Press. 1986), pp. 15-34. 
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variety of arenas-the scientific/technical commu-
nity; the marketplace; and the social/organizational, 
political, and cultural arenas. However, in any
particular instance the outcomes of such decisions 
will be determined by, and reflect the preferences of, 
those who, within the relevant context, have the
authority and/or the resources to structure the 
choices of others. 

Outcomes of Decisions About 
New Technological Opportunities 

Asesdecisions about new communication technolo-areadeii abnecommunle iciothno-
gies are made, it will become clear which opportuni-
ties and constraints wiltmaterialize, and who will 
win and who wil lose as a result. 37 These decisions, 
moreover, will affect all elements of the model, 
setting the entire complex of interrelated changes
into motion once again. 

Clearly, this framework is a simplification of the 
complex set of factors and interactions that come 
into play when new technologies confront society.
However, by identifying critical relationships, it 
suggests the key questions to be examined and issues 
to be raised in identifying and analyzing future roles 
that the Federal Government might play with respect
to new information and communication technolo-
gies. In this fashion, the framework provides the 
underlying rationale for the scope and structure of 
this report. As described below, the organization and 
the subjects of the chapters reflect the flow and logic
of this model. 

ORGANIZATION OF THE REPORT 

To assist Congress in determining appropriate 
communication goals for an age of information and 
advanced communication, this report is divided into 
three parts. Part I (incorporating boxes I and 2 in the 
model) examines the U.S. communication regime
and how it is being altert-d in response to technologi-
cal advances and changing social forces. It includes 
chapter 2; chapter 3, which discusses the norms, 

policy goals, and rules that govern relationships in 
the communication infrastructure; and chapter 4, 
which examines how technological changes are 
affecting the interdependencies among producers, 
distributors, and users of communication facilities. 

Part 11 (encompassing box 3 in the model)
examines the potential opportunities and constraints 

posed by new technologies in four realms of life. 
Chapter 5 looks at how new communication tech
nologies can be employed to create comparativeadvantage in the business arena, and t&- issues and 
policy implications to which these new possibilities 
give rise. Chapter 6 focuses on the role of new 
technologies in the political arena, and its impact on 
democratic processes. Chapter 7 examines what 
effect new technologies might have in allowing for 
broader participation in the shaping and develop

ment of culture, and what public policy steps might 
be required for such possibilities to be realized. And 
chapter 8 considers whether and how new communi
cation technologies might be used to facilitate or 
detract from individual efforts to achieve personal 
autonomy and self-realization. 

Part Ill (covering boxes 4 and 5 in the model)
analyzes the crosscutting communication policy
issues engendered by technological change, and 
identifies and evaluates alternative policy strategies
and options for their resolution. Chapter 9 focuses on 
issues involving equitable access to communication 
opportunities. Chapter 10 looks at issues concerning 
the security and survivability of the communication 
infrastructure. Chapter II examines the problems 
and issues entailed in achieving interoperable com
munication s. sicms. :hapter 12 considers the re
quirements and policy alternatives for modernizing 
the Nation's communication infrastructure. And 
chapter 13 analyzes the jurisdictional issues that are 
likely to arise in formulating and implementing a 
national communication policy. 

37For achararierization of how these decisions are made in communication policy, see Vincent Mosco, Pushbutton Fantasies (Norwood, NJ: Ablex 
Publishing, 1962). figure 2-2. p. 26. 
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Chapter 3 
New Technologies and Changing Interdependencies 

in the Communication Infrastructure 

INTRODUCTION 	 Federal communication policies have failed for lack 
of consideration of private market incentives andThe communication infrastructure, which sup- imperatives.I To assist in understanding these variaports and negotiates the flow of communication bles, this chapter will: 

within society, isa critical social structure. How it is
constituted, and the rules that govern its use. will * define the communication infrastructure andgreatly affect the nature of all social interaction. The describe how it develops and evolves intechnical characteristics of tile infrastructure, for relationship to changing technology;example. limit tile kinds of messages that call be 9 identify and describe tie major technological
.,changed. the ease and speed of exchange, and the changes likely to impinge on the present

fidelity of tie messages. Similarl. the infrastruc- infrastructure:
ture's architecture--how facilities are arranged and e provide a brief overview of the U.S. communidistributed--will determine who 	 will be able to cation infrastructure, and 	identify and describecommlunicate, under what conditions, and with what the major changes that are now taking placedegro of effectiveness, within it; and 

The forn the communication infrastructure 	takes * identify and describe the potential implicationsis determined by decisions made in	the miukeiplace, of these changes for communication policy
madein
mu-ktplcemakers.as well as in the public, governmental arena. These
 

decisions are greatly influenccd by tile economic

relationships, or interdependencies, that exist anong 
 THE COMMUNICATION 
those involved illtile formil ation. exchange. and
interpretation of information. And these interde-	 INFRASTRUCTURE
pendencies will depend, in turn, on the nature of the To analyze how technological advances 	 mighttechnological environment. Although at first glancethe eml"inrasrucure Tomnical 	 tovewmavsugesta prmaent affect communication. it is useful to view thethethe term "'Infrastructure"may suggesttechnological apparaltus. the commnunicationa permanentinfra- c m ui ai infrastructurecommunicationni fatu t r maasystemss se spper-rr from
structure, configured around economic interidepend- spective.2 

encs, is fact verususconi 	

Such a perspective is particularly usefulCoin 
 iteh nolgicl for analyzing change because it focusesencis. is in fact very Susceptible 	 on theto technological interdependence of social structures rather than on chan cc. 
their more static, or constant, attributes. 3 For, asTo establish optimal rules for governing the defined by social psychologists Daniel Katz and

Nation's com nilication infrastructure in tile future, Robert L. Kahn:
Congress Will need a more accurate picture offhoV' All social systems consist of the patterned activitechnological advances are changing tile Colllluni -	 ties of a number of individuals. Moreover, thesecation infrastructure, its relationships, and its inter- patterned activities are compiernentary or interdedependencies. For. as Don R.Ix )uc has pointed out pendent with respect to some common output or
inhis analysis of broadcasting policies, all too often outcome 

I.I4-t.. loti tIDonlR D [h tr,,ah 'tt'r. 	 Ncw York, NYPad in1 Iohlic %and law iii gninan, 197. p 8.
 
I 1eml chillou. alt I11i1Cptopcrilec r ol social S)sieliI Sec.
I4 ici ure a ldIhchavi loret.:inpic. IDniiil Kai/ and Robcrt I. Kahn. TDiv Soi'Ialt'mv , g ,,I.t! ()rhz~n te Nc% "firk. N'f John W Ile& Solps 20 ed., M1dicr.inc., 1978) J (. "I.ti g S ,5tcm,.:fiasic c onicepts." BrhavilpralS(i- 11, ,,o1 I, pl()5, 1 , and alo ol I 	 5p i 237 P rs. .' al .S\.,h'm ((icnc,. . I1.Free Press. 1951 ).inusing a sicriRs ap )roach.ils imriportanttoa,.od tiheprobicin ol cltikatiioi 1hal is, spcking ol , ste, bui ratterms as if tic) possess a perso aiit\ . SYstieiris arc nol "rcal," arc"interpreted" orenacted" h,iheir parn Cofan I Flramec pants Srct'i r Anal%.is (Ncw York, NY: iiarper and Row, 1974). 
Kar, and Kahn. of.ci . hooinorr. .'.p)22 

4

ib'i 
 lhg
. p 21 See ak,, Karl I. Wmk h. hri. tal I'.Ph), q (irgart:imng (Nc,, York, NY Randonm IHousc, 1979). 
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Systems come into being as a result of, or in order In accordance with this analytic frame of refer
to facilitate, exchange transactions. 5 Each transac- ence, the communication infrastructure can be 
tion has a goal and some criteria for judging the characterized as a social system. Building on the 
success or failure of the interaction' Over time, the definition of communication established in chapter 
relationships within social systems gain a degree of 2, the infrastructure is comprised of interdependent 
stability and consistency as cert.,, kinds of hehav- relationships among individuals and groups who 
ior, attitudes, values, and criteria come to be cooperate to provide the means and mechanisms for 
associated with carrying out certain kinds of activi- formulating, exchanging, and interpreting informa
ties. Such expectations are generally socially rein- tion, and for establishing the necessary relationships 
forced and sanctioned. 7 among these activities. Together, this entire network 

of apparatuses, knowledge resources, and institu-
Although relatively stable, social systems are tional arrangements, which supports all forms of 

responsive to their environments and subject to communication, constitutes the communication in
change and dissolution. As Katz and Kahn point out: frastructure. 

As human inventions, social systems are iniper
fect. They can come apart at the seams overnight, but In the U.S. communication infrastructure, where 
they can also outlast by centuries the biological so many communication functions arc carried out in 
organisms that originally created them. The cement the private sector, economic criteria and economic 
that holds them together is essentially psychological interdependencies rovide the pina context in 
rather than biological. Social systems are anchored which relationships are determined. And the marin twhichtrelationshipsparendetbemiefd, Anditheimarin the attitudes, perceptions, beliefs, motivations, ketplace provides the major institutional mecha
habits, and expectations of human beings.8 nism I° by which the signals and incentives that 

A system's continuity will depend on the extent to induce individuals and groups to interact with one 
which it produces outcomes that fulfill the expecta- another are transmitted and exchanged. I For exan
tions of its participants, and on whether it generates pie, market prices reflect costs of production, and 
the necessary incentives to sustain a given social consumer behavior will reflect market demand. 
activity. Insofar as these relationships are con- Economic situations are generally based on the 
trived-that is, people invent them by reenacting principle of rationality-that is, the certainty of the 
complex patterns of behavior-psychological fac- relationship between means and ends. It is assumed 
tors, such as attitudes and expectations, will be that people know what they want and how to transact 
critical to their existence. to attain it. In an economic transaction, then, the 

5For adiscussion of exchange transactions. see .B. Mohr. "'TI-e Concept of Organitational Goal," The ArnericanPolitcal Science Review, vol. 67. 
1973, pp. 4711-481. 

6 
1owever, these intcrdependencies are nout necessarily established around equal relationships; nor do the parties involved need to share conrnon 

goals. In order for these relationships to forit. the people involved nust believe that their abilty to achieve their objectives %il depend on what others 
do. For discussiom., sec Weich. op. cit., footnote 4. and J.D. Eveland, "Stakeholder Relationships in Concnunication Systetts," OTA contractor report. 
Octobcr 1987. 

7The expectations associated %siththe behavior of someone performing a particular task, or occupying a particular position, are called "roles." When 
individuals interact to accomplish a ca-sk,it cal h'e said that they are in areciprocal role relationship, and thai their behaviors are go,,erned by mutual 
role expectations. Because role re atonshIps Call be aggregated at any level, one calt view society -or any subunit within it, such as the connlulicaliott 
infrastructure- as a complex network of s, sleinatically interlinked units ol reciprocal role behaviors. 

8Kat, aid Kahn, op cit., hlotionc 2. p. 17 

'Exchange transactions avd role bhasor are not carried out in isolation, but within complicated sets of refited goals, roles, rules, criteria. 
a.ssumptions, and expecratior, about belhavior and itle Ottttnl1Cs s0ught, A lih ace called "contexts." A coctte t is emlodced ih language, descriptive 
vocabulary, and understanding of the itplicit relationships bctwken tile parties inolved it an interaction. It is the Iraicteork in which the construction 
and enacteint of par icular situations take plate Ihus, for exanplce, what distinguishes a atny dispute front a ntanagcr-cli~ ec quarrel is less the 
absolute behasvor. or cen the swords and d language. than the undcl ying assumptions about dilicreiccs between faitils and organi/attnal relanos. 
People's assuniptions about kt ociutcoties thc, and tithers, arc seekitg ac central it shol, the criteria being used bN otc ,e f and others. For analytic 
discussions ot the notion ouf co' .:,si. see I. Simict ch. "Iniplcatnis for . nlagemient Thcor ,," I. PItclllan id M.I- Patancssski,, ( 'otrununit tion at 
Organtizaton An Interpretive AT,:..U! ',ct ) fili , CA Sage l'ublicalitt, 1983), and P. Mclugh, iftinng the Situatron, (Indianapolis. IN: Bobbs 
Merrill, 1168). 

ItTherc are, of cours'.a varttc, olt othcr polilt al and Lcal airN out icarallcl ci ireas. F-icr dis'ussciri. see.. tinllutonls thatl LUtictiois othie a Markets. 
Bureaucracies, and Clans," Adimnttratt e St iert i Quarter/.N vol. 25. 1981. pp. 129-142. 

1i1 should be noted that carrying out an, role is heavily dependent on ifornmatcon. We need inforrmnaion, fir exatple, to tell us what elfect our 

behavior is having, what outconics are being achieved, as well as what criteria are being satisfied. 
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emphasis is placed on the transaction rules of it difficult to assess the long-range impact of 
rationality, reciprocity, and competition. technological change. 

By establishing the rules of behavior and the basic Because the infrastructure as a whole is comprised
incentive structure in which economic players inter- of hundreds of technologies coexisting, each at 
act, national goals and public policies will also different points on their diffusion curves, how
greatly affect the communication infrastructure. A quickly communication innovations will be adopted
discussion of communication policy and its impacts will be highly dependent on factors such as intercon
will be deferred, however, until the next chapter. nectivity and the interdependence of content and 

equipment." Although these technologies often 
THE IMPACT OF TECHNOLOGY appear to be competing, in many cases the growth in 

one medium will actually support growth in others.As is the case in all social systems, the set of For example, the popularity of music videos on cable
relationships that constitutes the communication television reinforces the sales of audio recordings
infrastructure is subject to changes in its environ- rather than substitutes for them.' 5 

ment. One external factor likely to have a major
impact is technological change. Technological ad- But network interdependence may also retard 
vances will clearly affect such things as economies innovation. For example, once users have invested 
of scale, the availability of product substitutes, and in equipment conforming to a particular standard,
the costs of production. As Porter has described: they will be reluctant to purchase any equipment that 

Technological is incompatible. Users will invest graduallychange is one of the principal equipment wears out or is written off.' 6 as old 
drivers of competition. It plays a major role in 
industry structural change, as well as in creating new As Everett Rogers has pointed out, the growth of
industries. It is also a great equalizer, eroding the new product, although slow at first, will quickena 
competitive advantage of even well-entrenched with the development of a critical mass of users. This
irms and propelling others to the forefront. Many offims rewtoda's rea ut f tchnlogcaltoday's great firms grew 	 pattern occurs because the value of any communicaout of technological ion system increases for all with each additional 

changes that they were able to exploit. Of all the tio tem increases for all ith ea nal
things that can change the rules of competition, adopter.' 7 Diffusion will also increase because new
technological change is among the most promi- communication media are used as tools whose 
nent.12 	 applications will multiply as they are adapted to new 

and different tasks. 18 
To a considerable degree, the impact of techno

logical developments on the infrastructure will The deployment rate of new communication 
depend on the rate and speed of their diffusion. technologies will depend not only on the role that 
A'hough the diffusion of new technologies gener- users play, but also on how communication and 

-ally follows an S-shaped curve.1 ' as depicted in information providers react to technological ad
figure 3-1, the rate at which a specific technology is vances. To channel technological change in their 
adopted will depend on a number of factors, making favor, communication-related businesses might 

I2 
Michael Porier, ornpi'tlt 'l 	 (New lhe 164eAdt an tait,' ("et tIfc aldSiw aini ng Superior Perortnau nc York. NY Frcc ['resN. 1985). p. 

1
Analy ss have mapped thfeh ccle of technlogical Innovati ons on "dilluion curves' that plot the number of users adopting the ptixluct overtime. For discussions, see J C Fisher and R It'r., "A Sinple Substitution Melcl of Technological Change.*' 7cchrzo ,ial Fore a.%ting and Social(harge. ol. 3. 1971. pp 75-88. Ralph IAc1/, Rarte.%o) Adoption SuA. itton tin hTehnological ('tng' (Austin. I X lechnotig. Futures, it'.. 1985);

and David Rink and John Sisan. "Product tLife 'ycle Research A Literature Revic, Journal of Biwine.%.%Remiarh. vol 7. 1979. pp. 219-242. 
Evereti M tiollIle i hc 	 York. the Free Pres,,. 1t)8(1. pn. ,Rogers, ('ortnuna hrloo .5'edia in Socit'rv (New NY-/he 	 ' I 1()- 1t .
 

'When miol ln secini to hiltil[
two or iore tmieanii illulll tie samic funlctioi for potential users, the im tx)ti survsie it eacti dcclops a parti ular 
niche in ihe narkepltace This is sshia happened. lr example, with the Imrotuction of television, whtich lotrced radio to becotnle tore ot a local nedlium. 
financed through local aderisitig reveiuc Itr a discussion ot nihe iiarkets, .ec John I) itiinick and Frik Rothenuher. "lhe Thcor, o the Niche:
Quantiling ( oinm littoi Amiiaiig Wedia Indtistries. Journal of ("oirintui ao n, vo W4,No I. Witter t1984 pp 10.1 t 19 

5bFor example. growth I the sal " 1 a0t1p1)act )ltaers. ISdepMIdent on the avatahihdts , ot prcrecordcd comtpact dis,, thus, actions that aflect the 
availabitiy of di cs wilt sl tle growth Il the Sale ot pta, ers as well. See John Quitut, "elp CD's Reach Their Market Potential." "Cotmentary,." Billboard. 
Dcc. 12, 1987. p, 9. 

I'See Rogers. op . it . itI.iiiot 1.1 120 Stcc also [.) line Markus.- ta, ard a ('ritical Mas,,' ticor of Initeractic Media. (.'ommni ationRc''arih, 
O.iober 1987. pp 491-51 1 

I"+Rogers. op cit , f<olnoic I4. ll. 121 
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Figure 3-1-Diffusion of Technological Innovation 

The classical allusion curve is S-shaped. with the rate of change i 
ite numher o units Adople(i increasing until a 'critical mass" point (X 
,I! e rate of0fov.th retches zero, then becomes negative Growthsthrcr tri
frrtiriue to >!ov. until Inemarket ,Ssaturated Penetration stays at this 
nultte:ines ne,. (,onsumers enter tie potenial-acldoptor pool (whichj 


v. ~re,''tn or unieSs Inotiher ilnovr1;on riniaces lie nwo~uctnu 

SOURCE Office of Tecrnology Assossmon, 1990 

seek, mr to controlexample. patent developments, 
integrate market s and/or emplo the regulatory 
system to their adlvattage. Such strategies were 
adoptW.d for example, bN Theodore Vail on behalf of
AT&T in the yearsAT&Tin he andan 

re-
yarsbetwenbetween 1871)X7~ 1894.1"IX4. 

According to 13rian Winston. these defensive 

sponses on the part of business give rise to what he 
has labeled "the law of the suppression of radical 
potential." This la hei. says: 

...operates first]\ to preserve essential formations 
such as business C, institutions andntltles and other 
secondly to slow the rate of diffusion so that the 
social fbric cal absiorb the ie ntachilie. 2o 

To understand how technological changes might 
impinge on the comntU tic'al o1 iltfrastructure, it is 
necessarv to examine the chitging technological/ 
economic context ilc hi ich cot1nt t licatiOtl deci-
sions are heing i de. a.s ell :isthe potential ways 
itt which key commttiuttication i tdustlr pliavers illight 
respond to sLich changes. 

1"I,,in acciuil ol l I ' Ci. (.e( ildlirik 1 /heI'I,, l+h1hr 


Hars,,ud Lni, l9S Icrsr,, Prey,. 

THE TECHNOLOGICAL
 

EVOLUTION OF THE
 
COMMUNICATION
 
INFRASTRUCTURE
 

The Technical Characteristics of the 
Communication Infrastructure 

The technical characteristics of the communica
tion infrastructure establish the range of communi
cation opportunities available and how they are 
allocated throughout society. More specifically, the 
technical functionality of tile infrastructure will 
determine the following aspects of a communication 
system or facility:
 
s 

e capacity (speed and volume of data transmis

a flexibility (how easily the system can be 
modified); 

a versatility (the extent to which the system 
supports a wide range of applications or services): 

e 	interoperability (the degree to which facilities 
can transfer information or share resources 
autonatical ly);
timeliness (overall speed of message ex
change) ( 

e 	fidelity (the extent to which the technical 
quality of a message is compromised by 
transmission or playback); 

* 	security (the ability to protect messages); 
* 	 survivability (the degree of resistance to natural 

or mnanmiade crises, as well as the extent and 
speed at which a system can be restored): 

a 	reach (the extent of a system's or facility's 

servic,- area); 
0 	openness (the ease with which the system and 

the service compotents that comprise it can be 
accessed): 

a 	penetration (the density of the facilities within 
a served area): alrid 

e 	usage (the levels of' usage by those within a 
service area). 

s t .Atrutt. ' MA.ani ,LI Indi.tr lhneI ,/ .ti r I(ainbrldgc, 

2tlrali W i\'lirll liinl {..l iblidge. NlA Ilauirdtlnu irsily Prcss, i9 0h pp 24-25 this la", argucs Winion, "cxplanns ite.St ,,ut'rit n 
dela, it the introduion l clc\ lii'll illtda Selt ' li l,i, i e'll e n s.a . tttluiiig the\',il,111ll , 

I cd ill ilwr IIc'xtiairs tire pt'rind, [ ni 
iround I i tSI1ht" t I ittcti t5t1r.duv,hit Iilhlt'thevtirli 1!. \ . ,niid iiiirit tihe c iii hotfi Itc t riic iat e ancdidthe United Kingdonio was 

v~iirkcit our v,hitil tl'llt'l l Itith i 1dlti Iail vi .n~iu tirfor a alnd 
ret ordetir loture dian a dic ide 

)d fiildnhig utpIt lngl rng t't ord t lenraiinihe videonc lsvcitc 

http:t5t1r.du


Chapter3---Vcw Te7'hnohlgis and Changing Inirdelwndencies in the Conmmunication Infrastructure a 45 

Technological Trends Affecting the communication within computers can take place
Communication Infrastructure much more rapidly and efficiently: bits no longer

have to travel between chips over shared buses whenThe technical characteristics and capabilities of the source and destination both reside on the samethe comnunicafion infrastructure will be signifi- chip. Over the past 20 years, chip densities have
cantlv affccted in the future. given a number of increased several orders of magnitude. 21
 
recent technological advances and developments. 2 e
These developments caln he summarized iii terms of Improvements in materials and in thle use ofthe following trends. gallium arsenide (GaAS) in the production of chipswill also permit greater integration. All silicon

rai mposts errancewidth based materials have a 0.2 micrometer limit to lineand therefore a limit to possible circuit density
Decreasing costs per chip. Because gallium arsenide has a smaller 

Performance has inilproved in all technical aspects limit, it permits more logical operations per chip;
of content production. encoding. transmission, de- chips designed using this material therefore offer
coding, and storage/retrieval. More than alny other greater speed. In the more distant future, the speedtrend, this developnicen will hav an all-pervasive and size limitations of electronic devices will be
lllpact oil tile cornnrliti icatil in in frast! uc ture. For overcome by usinrg optical computing elements. 25
riraniy of these iimp iOVCriCts resulIt fr. i,advances in According to lair M. Ross, President of AT&T Bellcomputer technology \vhich. as can ;e,.seen in table Laboratories. by the year 2(XXJ, it will be possible to
3- 1, s b throughout couni ication sys- place I billion components on a single silicon chip

uhiquiitons 

,
tenis. The mp1pact of these atdvilncCs ol tile cost and using these technologies. 21

perform~ance. of comllputer technologie,, Can be seenie table o-2.22 Advances in computer architectures and software 
have also helped to harness the processing power inA critical tactof ii1 creati rig such perlorn lance/cost COrflrlitlliCation appl iCaIolS. 2 In tile past, switchratios has been tile rapid advallces ill llicroelectroll- ing mechanisms were used to replicate tile manual

ics resulling trolt the devC)loper of very large operations entailed in placing a telephone cadl. The'scale utee:atioi IVILSIl. - VL.SI iii l s the place- development of comnmon channel signaling and
merilt ot vei I() logical operations on a single intelligent databases now permits network switches
inteeratId circuit ch ip. alll ti s nui iMber is doubling to operate as computers, making real-time routing
every I8 lonths. Given thi hlvcl of initegrationl. decisions based on tile status of the network, call 

]i di (' Johtn-1"01 ,i l'llit i .iLLUSiSiuiAkriti lLT lOr pS, J 0S %il,Ni. "" ,,1 irl]SIk OI llrili llIi Mld ('0ilrir1111ll iitill." S(, ltifi' Ain'ril r.(kiIvr 15(0. [ra Ik I) R ec. SIckf Ti YtCII'flt, . I la\ IIId 1i0 11101o k." 1.l I. Jot I , I)S. p it IIe da Rcsec I . oIc hris iul "SIud,,Ir I IIUllmLdt'Ilt li A ir 'rnlll rHI' ,IiTkI ti I Nil-ti. r illt Ilnd 

"~', ( )i C io . hll'oloi:Ac s ,t lmn' al Ice 


i 01 t .- l-cle' 
. itC, . loIJc\ ('oilsideltiI sl.."(t1 A cortli lo repr r t r.6,U)l.S. 

, -",slllsriit t/do \dcra I ira? n/irmtrit l)lM..i'piitilliol Ill dit I:1i- trotlit Age )A-iT -396(Viitr , ! n I , ( .1tflrllLI I'rill1iri1 i . I..)L o . )el. rl, "(omiurn ticII Ss1ll
k )(" s- I)Ii h kr lm I rih .iiir, s tar anihilo i alion Age A technicalPcrsk tii% i A etor Iu5i' t'(Ie.- 0 ,.lrarwit wpoiI.1k-l crlnixi " iiorriitih alions lic World n the ti e lit-Lti onii t, No\ . 23. 1 85; iltllo Agiinii:

[Iti' i- iteCo Il CIC 111,il.I ) ' % 195ee iitiIIn,. /1 Vt N 1'eiibcr
"'intLiitI Mi' e( .11. I J'l"',.I' ( "111pLlc' .tAlM, June 198 . pp. 63) ",; and G. Pascal Zacha

It)hCI ill ihc "1'ar 20 ()."1( "'mmtlli altow ,,if . 
"A%,aitilig it" Nct ;'etirxi'iill; of ''ti.' l I m illiti ,I Ill' I, ir;1ti,, 'o ,It. Jui I , 9S 

i lli o t floicoolh .
 

:'Ibld (ii. ol ihc pohbil, v Ill it h te u. Irllcqug lcd t' fil), is i tic ecriip tle t ol'dcsig. For this reslo. ritih ci tri ha%shilled to developing Vi.SI 
lt'l'ie c . ri'I:Lt I0 llkl\ V i'\'ii.iiill l tl i lldtuid I el dclities llll 'i is c msiniple of' a Syldrolle C ident in inlan, areas of inhtirlaioi!'L lLt ."'101i' t lt ] ig l ir v.tiTc d,.' 

,1i 
oplicill,t hiaet:iiriciri d tpe ibLlhi\I to, x0 int lht' ttoriipieslC Sl,thal Ihle, intlrodtut C. At he saie litle. thcschalrids , t'. [fIhekt-i lt '! ttl 111-1111 ' I lt']il li tiipitxirl rOlfe coisrair, rad rigot i, in soti LO iU iigt p t itcrasillgts 

,
"I, . s if: ti}lV I, rlljllj' Ih '1s rikJi.tiIe ( ifi,tlt cl ti ral iet l. and t \-rmicireasitig.leJllantlii'li . tire st/ of

kil,. iid 1i1s\ lli. I llict'.litt iis(l ol,1l , h tip it U t,. l a %I R ls,. Ke\ tide .\ithe- hit tit i itlti10 iil liet. ( lth'rv'IIe PrOte lthigs ot ItheI88| l~qlt'Il~lIi lltl~q v' 1,I ah.ldh. 2 ", 19S%,~ll.llt'cll)'. .' I et 

\'JSI )'ci11i, Id y .,llp'tll iLl11m ! [hl 1 t
I, C 11, t T.liris prot % illid L" pitll' illt s i )ll iprotcssing ( .kt I l ,t, t ipt ers to t r 

rinurili ,r siIiuliieiLit,, t orlrpticratltitl ctherihlI hcith archtitecturfe, iiclude dalallovl., itser uhe. arid tit ri ci onrimliactiie. Vt.St asosl[Ii :1 spi't. Ii1 itl1p1111iXL hule't h tH(- h 1(', M hr t' ,ili. itlotIs ul hiIt, M[i Sr 1iiitSMIit t ig- L'SI IIt I hLs.t i oll I~lte Lriip irtitt I %Ill ervllis1h'ehoilld InI !he ielct olliltl 1111111ti n 1, -tl nI I t 11t1y uttllitieti stilld as,,t rlIV IC ISOfUsL,', sssi'e l ()rlt . t' II lit, , t L'ai oli l lie Ilioperalting,.\ Iris,aid progranntrI g ]ltti gts,l iTl iliteric ai.i llltl lii ure lag, cl ihnhlldte s11, IC ll ji ut iti sstItt. art ct tire lags hellildss ,rrLeuitet as Ici 
the dIesiceLiC hWilotg. 



46 e CriticalConnections: 'ummunication]or te Future 

Table 3-1-Types of Computers Used In Network Components 

Network component Types of computers used Examples 
Modem ....... Integrated circuits Hayes Smartmodem, Xyplex Nonwire, CASE Communications 

Multiplexer .......... ICs, microprocessors 
Series 4000, IBM 5866, Telindus Hyacinth 
CCC ADCoMM 96/48, Aydin Monitor Systems T1 multiplexers 

Matrix switch. PABX . Microcomputers, minicomputers Bytex Autoswitch, M/A-Com IDX750 Data PBX, T-Bar DSM 
Series 2001 

PAD, network interface, 
protocol converter .. ICs. microprocessors ACC IF-370/DDN interlace, BBN Communications C/10 PAD 

Packet switch ........ Micro-minicompulers BBN Communications C/300 PSN, M/A-Com CP9000 Series II 
Gateway ....... Micro-rnrcomrputors, parallel 

processors XMITxGATE 625, BBN Communications Multi-Com X.25 Gateway 
NetwoiK management 

& service systems Micro minicomputers. PCs, workstations Northern Telecom DFMS, BBN Communications C/70 NOC, 
IDA-COM PT protocol tester 

Kuy lCs = nleg'atoo c'cuts, LATA . locar access and transport area, NOC = network operations center, PABX = private automatc branch exchange, PAD 
Dace! asserrler disassomblor PBX - private branch exchange, PCs = personal computers, PSN = packet-switched network 

SOURCE Ro',oeuceo by spoca pormiss~or of eolecormmurricationrs magazine 

ing-telephone company central oftices can bothSpeed Over Time 	 exchange information on, as well as query databases 
about, the called or calling number. 29 

Decade Computer costs, capabilities, and speed 
1940 .... In 1945, it cost about $1,000 to do 1 million With new developments in switching technolo

operation on a keyboard and took at least a gies. these kinds of intelligent network operations 
1950 .... In 1952, it cost about $300 to do 1 million can be executed with much greater flexibility and at 

operations and took 10 minutes. increasing speeds.3" Fast packet-switching has been
1960 .... In 1960,tcost$75 todo I million operationsard an important development in this regard.' This 

it took 1second. 
1970 .... Computers can do 1million operarions for less technology is similar to conventional (X.25) packet

than 6 cents inabout '' a second. switching in a number of ways. Like conventional 
1980 .... Computers can do Imillion operations for /,0 of swithi in a a s.ikc nventi 

acent in ',,c of a second. Cost per 100,000 packet-switching, fat packet-switching makes opti
calculations decreased to $0.0025 in 1980. ral use of a transmission channel. It breaks mes

1990 .... Between 1983 and 1997. computer costs to sages up into small bundles, or packets, each of 
decrease by a factor of 100 with a 20 to 30% which carries with it its own address; then inter
decrease inmanufacturing costs 

SOURCE 	 Copyrigh 1989 t)y CMI3 Pub] ca1.on. Inc 600 Cormunity Ileaves them on a channel, taking advantage of the 
Dr,v, Manhassre NY '1030 Reprirtodfom Communications- "silences" present in the information stream; and 
Y ,,,Awitri perrcss,orl finally routes them throughout the network to their 

destinations where they are reassembled. Fast
loads, and the characteristics of callers.2' As tie- packet-swi!ching offers the advantages of greater
picted in box 3-A. using Signaling Systein 7---the speed and flexibility. Wlterea:t -'onventional packet
international standard for common channel signal- switching is suitable for data only, fast packet 

J,aries I' IItilti nih. N'h Sif irh IT~ 'rth e kI ( ;t''ratio B nuri't tion Re.riar 1th:i iaha rrr', Septenrl er/()c toher Il 7, pp. 23-27; and ilildergard 
IuSl i). -Ast l, (1 ((USr NtIirk ('01iliLurzlrllon," Ic ,irunlro inori cO (Ict her I987. pp. 2-10 -25 1. 

'.\A disc Ul'C' ehk)',. 11IN ITiT taLthis proiin.l Thl Aill provide tlht uunderpin rigs at ISD)N and the ad%,anced itelligenri network of the t199 s, See 
t)DcIr 	 1rr1."Wllharl Stallings. sillrIIng 5S7 Arl tr1iteCL ll'i OrPnmiiiaiiori. March 1989, pp.-I -4, 46. 49. See alo Paul KO l~niLwski. hehIntelligent 

Iristrirat on, ( ",,rntni,atwt1 i k. (l.( )SIA(', Ma% RW,1.I 
"'Tor a lsc,,ussion. see' Ri hard \ Kkcr, dilt iuc-k Wentlik. 1-voluton l With Architlcclure anid Technology .- Je'l( orruniurii ation, May 19H8, 

pp 55. 5,.60. t)2-4,1 AN Theauthor, nolc, this tie ihlit , alind Speed usga.aincd h\sN araling the fullLtios,1 ofctall contrifl troi:onneclion control, atlowitg 
tior li1 Csiushur e iTl lritual krclhtut. N%htchllti idc lo kcal lather than prysical end-to-curd clrllnuectlvlt. See alsi [)klls iilhoioly, "Which Way ho[ 
Btroadbland Svitc lung "' lCu(W'hIuuni4 OhM, June 1987. pp. 16, 38-. ) 42, 45, and A.M. Rulkoss ski, "tinergrrrg Network Switching technolog and. 
Applicat ions," Il ci irrurlwtn iatwaro . I -lruar, I987, pp 40-11-. 44 46, 4X, 50. 

1lPacket- tc'hing, Was de'lcedor datac itnunicathon etv, ecncopulers Digital Information is packaged itlosntall piecescalled packets.each 
courlauntuig ltillrilliatill abrui ihc sour( : aid dtesi ialtut At tie data and the rclatonship ofthat piece to the whole ttessage. lIe packets are transt nled 
',oparairly through The nemork, soIuinIirlies taking dttlererri paths depending ontwhich ones are free attte rnrttoment. 1aTkei-sW itchitig sstc s ncorlx)rate 

IIi sl \%,cormputers Into tire netwiork i IN as. to iri:ke data iransrissiorn lt n re etucflit. It is clieaper, laster, more accurate, antrt ellin ates Mine 
it inirpaillilliilies 
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Box 3-A-The IntelligentNetwork 

The intelligent network is comprised of four basic elements. These include: 

" A Service Control Point (SCP). which consists of a centralized database that uses algorithms and customer 
instructions to route messages; 

" A Conunon Channel Si esgnalinSysteni (CCS7) that provides out-of-band, packet-switched communications 
among network elements: 

" A Service Switching Point (SSP) that consists of local and tandem-switching nodes designed to carry out 
low-level, high-volume functions such as dial tone, announcements, and routing. The SSP performs
functions as directed by the SCP: and 

" An Operations Support SYstem (OSS) that provides for network planning, engineering, provisioning, 
monitoring, maintenance, and repair. 

How these elements relate to one another to provide service can be seen in the figure below. 

"'l'benvisionhow this net, orkoperates, 
consider what happens with an 800 call. 
When an 80(0 number call is generated, it 

/ ""is sent to the SSP, which identities it as an 
/-~' L. _... 800 call. At this point the SSP sends theS Snumber, together with other informnation 

about the calling party, to the SCP via the 
CCS7 signaling nietwork and asks forSSP Sorvico Switching Point 	 further instructions about how to treat this 

CCS,' Corniror Channel Signalling No 7 	 call. The SCP searches its database, trans
lates the received 800 number into aSCP Sorvce Conlrol Point 	 standard telephone number, and returns 

OSS Operations Support Systems 	 tfik, telephone number together with a 
routing instruction to the SSP, which then 

SOURCE: Art reproduced by special perrmission of Telecommunications magazine routes the call to its correct destination. 

SOUR CI Paul [fht&mi and Patrick Miller, "Intelligent Network/2." 'h'econnmum( 'atton., June 1987. p. 58. 

technology can be used to switch voice, data, and each other without interfering, whereas electrons get
video images in an integrated fashion (see table 3-3). in each other's way. l3ecause high speeds permit
Also, fast packet-switches can transmit hundreds of massive parallelism and new kinds of architectures, 
thousands or millions of packets per second, while photonic computers could have I,(RX) ,imes more 
conventional ones operate at a rate of only a few power than today's electronic computers. 4.

thousand packets per second. 12 

Adv',cements in transmission technologies are
Even greater switching speeds can be anticipated keeping pace with, if not exceeding, those in 

in the late I9 9 0s, when optical switching is expected switching. l)evelopments in fiber optics, which 
to become a practical reality. 1 Optical switches will provides an excellent medium for transmission, have 
operate at much greater speeds than electronic been most significant. With minimal transmission 
switches because beams of' photons pass through loss. fiber allows many more signals to travel over 

'1)avd ' Ielfrich. "Fast Packer Switcing. All ()v%'ri.I i'',,r nuio-a . Nosember ]9is 1 (18 Sce tl'.o Jarlo'S fitAcketi. "Fa:NPac'ket 
Switching A Tutorial," lhei/i mi, ariol. No'.e c r I1988, pp 65, (i7-OX,. 70t-72, aid 76 

"t nlike optlical trainsmision. optical S'Ailchlillg I still a laboratory Ieclinology and is likely to beiused oji , in scciah/ed appli ations well through
the end t the detade Bell Labratihries ill tie [ t cd States arid ssceral comineicial l ,,itiihi Ikiioralorres ill Japan currntllyilead the ,%rld ill 
state -f-tlie-ari fiber opti research alid ds e.ilpltritl SeC J llart.s S , and I. Jou. "ARe'. i,. ol ('lassiIt atlun oCO1)ptical SwiiCiir S sterls," I /:1
Cormuni anons Magazine, sof 24. No S, Ma i 1980 See also) MNichael Warr, Therc Are No I NA. Fiutitcirs," l'el'phiin., I )tc 14, 1987.
 

"4Eric 
I. Sumriner, 'ele lecorti,, nlcatiori technologili tire 19)90s," T'Ie ornUntuicatn., Jantuar., 1989. p. 38. See also IT'c (IrccncId, "Optical 
Collipttrnig.'" ('olqwir1 o-ld. Junie 20. 1986, pp 	 91-89 
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Table 3-3--Fast-Packet Technology Promises More Options and Greater Flexibility 

Plans for
Current Planned standardized 

maximum maximum multivendor Functions
Network technology . speed _ speed Interoperability- .. . supported 
ISDN .......................... 1.5 million bit/sec. 100 million bit/sec. Yes Voice,data,video,Image

Traditional circuit-switched 

networks...................... 45 million bit/sec. 100 million bit/sec. No Voice,data,video,image

Packet-switched networks ......... 64 thousand bit/sec. 1.5 million bit/sec. No Data

Fast-packet ..................... 1.5 million bit/sec. 100 million bit/sec. Yes Volce,data,video,Image

SOURCE: Copyright 1989 by CW Publishing Inc., Framingham, MA 01701. Reprinted with permission from Computerworld. 

longer distances with smaller numbers of repeaters effective. The demand for fiber in the local loop is
than does copper wire.35 In addition, the capabilities still uncertain; most of the services in which 
of lightwave transmission are doubling every year, residential users have shown an interest can be 
a trend that is likely to continue for another decade, provided through the existing network, or, as in the 
Already, commercial systems have been developed case of video services, through alternative distribu
that transmit 1.7 billion bits of information per tion channels such as cable TV and videocassette 
second on a single pair of glass fibers, an amount recorders. 39 Given its superior quality as a transmis
equivalent to 24,000 simultaneous phone calls.36 In sion medium, it is clear that fiber will eventually
the future, the use of laser systems and wavelength work its way into the home. 0 However, how and 
division multiplexing on a single fiber will push when this will happen will depend on a whole range
transmission capabilities into the range of 20 giga- of variables, a number of which are listed in box 3-B. 
bits per second. 37 With wave division multiplexing,
each fiber optic cable can accommodate multiple The major barrier to further improvements in the 
channels by assigning each data stream a different cost/performance ratios of information and commu
wave length or color. nication technologies is in the area of software 

development. Software is pervasive throughout
Given these advances, it is clear that any con- communication systems, and accounts for approxi

straints on the deployment of fiber technology will mately one-half the cost of many systems. And 
be economic, not technological. Although fiber is programs are not only becoming larger in size; they
increasingly being used for interoffice trunk lines, are also much more complex. For example, a 
and even in some local loop facilities for business switching machine that in 1965 might have con
users, it is not expected to be extended to the home sisted of 100,000 lines of code would today require
(with the exception of new construction) for a more than 2 million.4 1 Thus, to fully exploit techno
number of years. 38 For most of the residential logical advances in other areas, software develop
community, fiber loop systems are still not econom- ment will need to keep pace. Currently, however,
ically viable; splicing and cabling costs are still high, software productivity is lagging behind hardware 
and high-speed multiplexing is not as yet cost development. 

35Commercially available fiber optic technology operates in the 500 million mcgabits-per-second range. However, iber optics can carry data rates 
in the tens of billion gigabits-pcr-second range. Rates should increase in the future with the use of single mode fibers and coherent
modulation/demodulation schemes. By 1990, two gigabit-per-second speeds should be commercially available. Estrin, op. cit., footnote 21, p. 17. 

36Sumner, op. cit., footnote 34, p.38. 
37Estrin, op. cit., footnote 21, p, 16. 
38For one discussion, see Robert M.Pepper. "Through the Looking Glass: Integrated Broadband Networks, Regulatory Policies and Institutional

Change," Working Paper No. 24, Federal Communications Commission. Office of Plans and Policy, 1988,
39For discussions, sec Graham Finnie. "The Disciples of Fibre," Telecommunications, January 1989. p. II; Les Hewitt and Mark Pitchford, "Making

the Transition: Fiber Winds Its Way Home." Telephony, Feb. 15, 1988, pp. 35-39; Herb Brody, "The Rewiring of America." High Technology Business,
February 1988. pp. 34-38; Be Viklund, "Fiber Optics in the Local Loop," Telecommunications. May 1987, pp. 66, 68, 72; Graham Finnie, "Lighting
Up the Local Loop," Telecommunications, January 1989, pp. 31-32, 37-38, 40; Lloyd F.Brisk, "Neighborhood Fiber: Putting a Laser in Everyone'sPOTS." Telephony, 20, pp. and Valovic. "The Scenarios forFeb. 1989, 27-28: Tom Rewiring of America: Local-Loop Distribution." 
Telecommunications,January 1988, pp. 30-31, 34, 36. 

4OEstimates are that within 2to 4 years the cost of providing "plain old telephone service" with fiber In the local loop will be less than the cost or
providing POTS with copper wire. For adiscussion, see Pepper, op, cit., footnote 38, p. 12.

4tSumner, op. cit., footnote 34, p.38. 

http:million.41
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Box 3-B-FactorsAffecting the Development of ResidentialBroadbandServices 
" the current level of penetration of analog coax-based CATV;

" PUC thinking as to the justification for BOC fiber-optic deployment;
 
....
*_B-ISDN:. technical advances inoptical and-fast-packet switching; 
" demand for advanced information services in the residential setting;

* technical advances in video compression, HDTV, and other broadcast areas;
* convergence of die computer, publishing, and broadcast industries;

" ongoing deployment of fiber in the local loop by the BOCs;

" advances in LAN transmission over unshielded twisted-pair wire;

* investment incentives for BOC acceleration of CO switch upgrades;

" anticipated significant cost reductions in fiber-optic technology;

" the renewal of major cable franchises in the mid-1990 time frame;

* the threat of virtual remonopolization posed by a systems approach;

" the role of satellite transmission in television broadcasting; and

" current service demand levels as defined by POTS and entertainment video.
 

KEY: B-ISDN = broadband integrated services digital network, BOC = regional Bell operating company, CATV = community antennatelevision, CO = central office, HDTV = high definition telcvision, LAN = local area network, POTS = plain old telephone service, PUC 
= public utility commission. 

SOURCE: Reproduced by special permission ofTelecommunications magazine. 

The Convergence of Communication Functions, ingly difficult to distinguish between the functionsCommunication Media, and Communication of switching and transmission a4 To exploit theProducts and Services economic opportunities presented by this conver
gence, businesses that once were limited to provid-

Technological advances over the last decade have ing telecommunication services are now joiningalso led to the convergence of communication forces with data-processing companies; and thosefunctions and communication media. For example, that traditionally have focused on data processing
data processing and telecommunication were once are seeking to align themselves with those who have
clearly distinct sets of operations, carried out by an expertise in transmission. 45 
quite different economic actors. This isno longer the 
case.42 Digital switching and data processing now One major technological advance contributing to 
serve as the centerpieces of modern communication this trend is digitalization-the process of transnetworks, and the networking of computers into forming "analog" messages (a spoken word, alocal area networks, metropolitan networks, and picture, a letter) into signals made up of discretewide-area networks is fast becoming the norm.43  pulses that can be transmitted, processed, and stored
With the deployment of fast packet-switching and electronically. When in a digital form, audio, video,the integration of further intelligence into the and textual messages can be combined and recom
telecommunication network, it will become increas- bined, allowing information to be integrated in a way

42See Stuart N. Brotman, "Integration in Key Communication Industries: Business and Policy Considerations," OTA contractor report, June 1988. 
43Sec discussion below. 
44Gihong Kim,"The Evolution ofTransmission Systems for the Next 10 Years," Telecomnunications, Aug, 10, 1987. Some examples noted by theauthor are statistical multiplexers, digital cross-connect systems, concentrators, and switches with built-in optical fiber interfaces such as DS3. See alsoA.M. Rutkowski, "Telecommunication Sandcastles: Boundaries That Have Outlived Their Usefulness," Telecommunications, June 1987, p. 8:andRichard Solomon, "Broadband ISDN: With Computers, the Sum IsAlways Greater Than the Parts," International Networks, vol. 5.No. 2, Sept. 15,

1987. 
45For examples, and a range ofdiscussions, see John Foley, "Nynex Acquisition Strengthens Position as Systems Integrator," CommunicationsWeek,June 20, 1989, p. 8; Carol Wilson, "The 'New' IBM Beckons to Telcos to Become Technology Partners," Telephony, Mar. 21, 1988, p. 8;"DEC ScoresPartners," CommunicationsWeek. May 29, 1989, p. I; Neil Watson, "HP Boosts T I Mux, Packet Switch Offerings," ComnunicationsWeek. Apr. 10,1989; Christine Bonaflield, "AT&T Targets SNA Customers." CommunicationsWeek, June 20, 1988, p. 1; Timothy Haight, "IBM Buys Into FiberCompany," CommunicationsWeek, Jan, 16, 1989, p. 20; and Peter Punon, "Olivetti Expands Into Telephones." Telephony, Mar. 6, 1989, p. 22. 
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that previously was impossible.46 As Stewart Brand Given these incentives io deploy digital technolo
has described this phenomenon: gies, it is likely that the interoflice telephone 

With dgitalization all of thle media becoe network will be almost totally digital by 1990, and 
translatable into each other---computer bits migrate that almost the entire local exchange will have 

-
merrily-and they escape froi their traditional acquired digital capability by the year 200I0.. 
means of transmission. A movie, phone call, letter, The development of lightwave technology has 
or magazine article may be sent digitally via phone also spurred the trend towards convergence. Givenline, coaxial cable, fitberoptic c.able, microwave,lin, caxilfi-tcoptccble cble mirowve, the generous bandwidths provided by fiber optics,
satellite, the broadcast air, or a physical storage
medium such as tape or disk. If that's not revolution telecommunication providers, for example, are no 
enough, with digitalization the content becomes longer technically precluded from transmitting high
totally plastic-any message, sound, or image may speed video images. According to one estimate, a 
be edited from anything into anything else. 7 broadband integrated services digital network (B-

ISDN) could provide "four network-switchableDigitalization was tirst introduced into the short- channels with the capability of delivering current 
haul exchange of the telephone network in the early analog-type video services or future high-definition
1960s, a .d into the long-hat! sectors and local television on more than I(X) megabits per chan
exchange markets in the 19)70s. With the develop- nel. 5t Thus, with broadband networks, telephone ''


ment of digital loop technologies providing digital companies will be candidates fo r providing video 
connectivity to the customer, itbecame possible to services at the leading edge.",2
 
offer digital data services.-'s The development of,
 
and] growing demand for. these kinds of services Epitomizing this trend toward convergence is the
 
further encouraged digitalization.A Transmitting much touted B-ISDN. 5 3 lBased on a common set of
 
digital data is much more efficient than transmitting standards, 4 B-ISI)N envisions a universal and 
analog data; in digital systems, data do not have to ubiquitous system designed to provide efficient 
be converted into tones simulating a voice signal. broadband interconnection for all possible comtnu-
Improvements in the performance and reliability of nication services. Because it would not require
digital technologies, together with :: reduction in separate systems for voice, data. and video, such a 
their size and cost, have also fostered this trend. network would be truly integrated. To provide such 

n relct,, th i thait 
to be Converted into tones sntulatiig a ,t signal: in atdigitl Sstein. the translissioi ofdata does riot require special processing. t)igital ie htnology 

"'The irend tissards digItai,at i (. digital tctIInt log, i,inhIrcntt more CtIcIelI than analog. In ai talog network, dalta have 
Slc. 

has also been Improved i terms of perlorntc aid rciabitl. Mheit its cost and siue hasC bLCnsigilicantly reduced I-or a discussion, see Don R. 
Gibson and John M Curt). "Ncss tllLcs )Digiala Iransni lslon." Tilectiununit tomt.Jattuarv t199. pp. 68-71.Ietnt Ior 

SStewart Brand, ih M'dia l.,It, ttcI utre (itImt atin M/I New York,NY: I'enguin Hooks. 198 . p. 1t9. 

"Kin:. op. Lit. [tettiolc -.1 
4
 
A cordi,,Lt) the t)cpartnicint ( titiwitc. datarwttiiiiutitattr itreaed by anostl41 rcecnt bcrisee 17(0and 1)85. SeeA Prin'ronIneg-'lid 

Serfem Di~i tta),%,r Wi I h olttn.wNi-ork Iop/t ,o ,.r r ( 'i,,nwiiui t Waf1shiigton. , NTIA. U.S IDeparti et of Commerce.Seiptember 1983. 

'1'I.asrcnc 1'. Vanstion. Rapti (c [.ci, and Richard ,.Wolftt, -How Fast Is Ne 'cc hnilogv Coning'?" l'chptlum . Sept. 18, 1989, pp. 47-52. 
NI IMaroque Nesiy , htlenttto ot a ttrtadhiiid Itiegratei Serv;ce I lybrid Network,"ll-E1('omiitnI ationMagazini.vol 26, No. I. Januar. 

198h 
'"Whletter or to tie' are trek. todi so from a tuilitur. tx.,,pctst is. ot tursw. ;i tferetnt tuestioni. As Robert I'eppr totes: 'I here arcsignificaitt 

rcgulatirN iidn legal obstacles to telepltolle elpantdinti itto broadband nletorks it. realisticall. the only brttdtandciimipatmies itose1her tcttsmorks 
service it ciSeea.s%,, 1tiilcrllt ilithe llrtsee ii fttre is sideo progra in g - epiwir. cit. ittootnote 3. 19)op p 


'.sdefined t htle and tcleg Group X VIII
the I'onsultam. e ( otiimiec for tInternttional Iclei ph. Sluhd. ISDN constitutes: ."Aneistork evolved 
e IS)N (Integrateid I)wtital i NtpIX)it l \;iit| 'Ah 

users have aLCSs tit set Of st1,,atltar o ei 

frot the telephot Sets ecs Nctstrk tht prti\ iites Cti-1ti-etd ctLtleti. vlI.y fo wite itsrviLCs, tI ti.h 
11Mited 1id intilliptrpow cisti tc pr nitcit.IiiL."ticet.IS)N has cote ti tti teIti t s toOtdtitferent 

people aid in tiltlrtil c Itt ', rotIlsoi' ceieral dtscuSiiiiis. Wcc tiit Valt'.i., "loUrItn Itht!tis YtU Sl oultd K o Aboutl ISDN." 
it/h' l~crti 1) .PP ; 

. t Witi.uum lnt{'iutiiie tie r :;.1;"42. "Rot "tintgi, attd Services ligial Nets tirksi Ctins ept, I'iili'cs .;tid'trgng I siuts,. 
Jotriul oI (''onru Ivn oni. il 'S,N i. 1 s itnltr 198s. IppI 29-0. ,itidliM l:ldtn. "SittICt inresolet Q.tet,Iltii Oil ISIJN Inta Ciit ll,tt.t 
[:nviroticrie t" Iarr) %1.Iret lng,itd I',ttl ck ( :atiti tedS ). ,/ht'ttt0ttc.t irjdtttonJl R( ttnt i ptii)itjotRit l',t.o.cdiigs tite Instituteto l 
of Public Utilitics. 19th Annual C'otitretiLe. 19PT7.Mitli'an State tttisersi Public til:t Palxr,. East Laring. MI. 

4
Standards or IS)N are brit: ciahlhhcd b. thtc utitlal' c ( iiit'iiite [tor i tertnatiiinal lclephont atitt Tlcegraph t((tIlt All t thl sottmardt 

ISIDN titertacesar hased ottailleh a tit.C-gridC cltItcil mIt.kiltobi, per settLisd Ihese iltlude lit IaSit Rate ttr at.'.Or 210 I) ttirtiatc 1Citt¢ gdlll,il 
s.lch pros ides attotal chatin iel a 14-t . s iiitt ,ttttt iet I'ritttar\ Rate Incr ktatc.or 2 14+D Iortla. ,thiclht it)ittaj I.k il .t. prtividcs the equivalnt iti 
a rI clhallnl, that iS, attolid cpIlts mtut I 511 iegibits I)CIsC itiLst.aid briiidbadt ISI)N, which provides dtvtatitalI. ctti tirabte chanirles or rackets,
aitrates up It15(0nitegabits I tiatisittietid "Il llt tintertae ' ti. 1titittit 5. ), 37.ctond optical I VaIlOsic. Lit.. 

http:impossible.46


11.2 

Chapter 3--New TechnoLdgies and Changing interdependenciesin the Communication Infrastructure 9 51 

capability, this network will take full advantage of 
both digitalization and lightwave technology, 

The development of B-ISDN is still essentially in 
the planning stage, although recent standards devel-
opments have been quite promising. 5- Most ISDN 
activity has been limited to trials of narrowband 
ISDN applications, and most of these have been 
relatively modest. There are. for example, only
about 70 large customers who are either involved in 
ISDN trials, or who are using commercially released 
ISDN products. 56 However, the rate at which trials 
are being undertaken has been increasing, and the 
market for ISDN is predicted to grow significantly 
over the course of the next decade (see figures 3-2 
and 3-3). 

A number of factors have accounted for the slow 
diffusion of ISDN into the telecommunication 
infrastructure. The fact that there is a large embed
ded investment in the existing network is probably
the most i i,,ortant one. Private users, in particular,
have already cpended significant amounts of time 
and money developing their own sophisticated data 
communication systems. most of which would be 
incompatible with ISDN technologie. 5 7 Also, the
purported benefits of IS)N, while appealing in 
theory, have yet to be demonstrated in practice. 58 

Given such uncertainty, it may be difficult to 
convince users to purchase ISDN-related products
and services at prices sufficiently high to cover the 
cost of their development and inplementation. 59 

This problem of pricing is compounded by the fact 
that there is no real historical basis for pricing what. 

Figure 3-2--Continued Deregulation and the Growth 
of Intelligent Carrier Networks Should Foster Rapid

Growth in the ISDN Services Market Through the 
Next Decade 
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SOURCE: Copyright 1989 by CW Publishing Inc., Framingham, MA01701.Reprinted with permission from Computerworld. 

in reality, is an experimental service. 60 The long and 
cumbersome process of achieving standardization 
will also delay the deployment of ISDN. Without 
finalized standards, vendors have been very reluc
tant to develop ISDN-compatible products. 61 

The major push for ISDN will come from the 
public telephone companies. Because it will allow 
them to offer the kind of sophisticated services that 
business users will need in the future, such as virtual 
networks and customer control, the telephone corn
panies view the development of ISDN as the critical 
component of their strategies to compete with 
alternative service providers.62 Telephone compa

"5 One of the most imporant rec.cnit events has been the international agreement reachedon astandard for the Synchronous Optical Network (SONET)
interface. For discussions. sce Rodney J. Boem, "SONET: The Next Phase," Telecomrm nications, June 1989, pp. 37-38, 40; Gilbert L. Pringle, "Sonet:Problem or Opportunity." Telepumv. Aug. 1-1,IQ89. pp. 61 -63, 65; arnd Thomas C.Miller. "Sonc and BISDN: A Marriage of Technology," Telephony.
May 15. 1989, pp. 32-35. 38. 

56

Saroja Girshankari, "Gearing Up for ISDN's," CommuntncatioklvVeek. CLOSEUP, Apr. 17, 1989, p. 37.
 

5""timately. the choice between asingle public B-ISDN and separate, specialized, incompatible networks turns on the extent of long-run economicsof scale and scope in telecommunications. attd on the cost of gateways to connect incompatible systems." Willian Ichr and Roger G. Noll, "ISDN andthe Small User: Regulatory 'olicv Issues," Center lor Telecommunications and Infonnation Studies, Columbia University. 1989, pp, I1, 19.58l-or discussions, see Edwin 1: Mier, "IS)N: Atnother Version of the Enmperor's New Clothes," DataComnunicatioa, )ecember 1986, pp. 45-60;
Sarah Underwood. "ISDN on rrial," )ataination, Ic-. 1, 1987, pp. 51-56; and Candec Wilde, "ISDN: Let the Buyer Believe." ConununicationsWeek, 
Feb. 27, 1989), p. 44. 

"See Kathleen Killette, "Controversial Costs," CoirunnUticatiorLvWVeek, CLOSEUP, Sept. 18, 1988. p. C9; and Bruce Page. "Cost Is the Key,"
omVulterworld, Dec. 12, 1988. p. 72. 

'Ibid. 

b'lElizabeth Horwiit, "ISDN-Iiungry Users Finding They're on a Restricted Diet," Computerworld, Feb. 27, 1989, p. I.62For one discus,lon, see Tom Valovic. "Will ISDN Replace Lans?" Telecomnunications, September 1987, pp. 67-68, 70. 

http:providers.62
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Figure 3-3-The Number of Integrated Services Digital Network Trials Throughout the Country
Doubled InJust a Year 
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SOURCE. Copyright 1988 by CW Publishing Inc., Framingham, MA 01701. Reprinted with permission from Computerworld. 

nies are already offering a number of Centrex The effects of digitalization will be experienced
services 63 that are designed to maintain, and even far beyond telecommunication. By providing the 
regain, their business customers and provide a capability to integrate and process voice, video, and 
transition to ISI)N." However, because the tele- text, digitalization will also give rise to a wide range
phone companies have a large embedded investment of multimedia applications, some designed to run on 
in older equipment, they plan to move from narrow- desktop computers. '5 Although this multimedia 
band ISDN to broadband ISDN in an evolutionary, industry is currently only in its infancy, it is expected 
rather than a revolutionary, fashion. One major to constitute a $7 billion market by 1994.66 
dilemma they face is that, by the time telephone 
companies can provide broadband services, other One use of this technology will be to provide 
ways of meeting the needs of large business user,; multimedia videotex, where the French have made 
may already be firmly entrenched. a number of advances. This service is already 

leco1nunll it ation sc' 
from equipment on the customer's prenrr s. ior discussion of dt role of Centrex in til telephonte cotllrpanys corln'ipcltive strategies., see John R. 
Abranams, "Centrex Versus P3X: The Battle hor FC titrce and FulnCtiirtalitN,'" 7'le orunuttozion', Marc h 1989, pp.7.27-8, 31-32: Carol Wilsoi. 
"Centrex II: ThcTelcos Revenge," Telephont, Jul', 17, 1989, pp. 28-31; and James Quarfonh, "Centrex to he Rescue," "clcp/ony, July 17, 1989, pp, 
22-2 3. 

MSce Martin Pyykkonen, "Ccntrcx Nov,, ISDN Later," "Irlh'iiirununiiitior,, Fcbrua 1987, pp. 53-54, 84; and Manin It. Singer, "IHybrid Nctworks 
Move io Telecom's Center Stage, "I elhp;n, Mar. 6, 1989, pp. 41- 4 0r,51. 

63Centrex services are the "wiithed bosir. s IC- 0 ices thai are provided for tie telephone cornpanvy ctentral office, rather than 

t-Michael Alexander. "EvcrNonc's, Talking Multimedia.' ('omputr'rvortd, September 1989. 

661bid.
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available on the French Minitel 10 system where it 1970s, when advances in integrated-circuit technolis used, for example, to provide foreign language ogy permitted the creation of a solid-state exchange,instruction. 67 The French are also using multimedia alltelecommunication providers began to deploytechnology to provide compact disc selection via digital switches. 73 Today, approximately 98 percentISDN. 68 and they are now in the process of of all AT&T switches are digita. 74 With respect todeveloping interactive digital video for use in the the regional Bell operating companies (BOCs),near future."," Nynex is 38 percent digital, Bell Atlantic 34 percent, 
Characterizing the momnentum driving the trend Ameritech 30 percent, US West 30 percent, Pacifictoward mutimedia technology, Stewart Brand Bell 28 percent, and Southwestern Bell 25 percent.75

points out: For the projected deployment, see table 3-4. 
Communication media are not just changing, With the development of even more powerfulthey're changing into each other, and when the, get microprocessors, faster computing speeds, andtogether, they breed. Since the process self- larger memories, it is possible to locate intelligenceaccelerates and self-branches, there's no reason to not just in the central office switch, but also at nodesexpect a new stability any time soon.7T throughout the network. Because these "intelligent" 

nodes can communicate in realDecentralization of Intelligence Throughout time with oneanother, as well as with other networks, communica-Communication Systems With the Development tion systems based on this kind of architecture offerof Software-l)riven and Software-i)efined greatly enhanced flexibility-they can respondCommunication Facilities quickly to network problems and to changes in user 
The greatly improved prerfomnmce of computer demand; optimize network capacity; and ensure

tecnologies and their convergence with communi- greater system and service reliability.7 6 

cation technologies have facilitated the dispersal of This dispersal ofintelligence throughout comrnuintell igenice anld control througho~ut communication Ti ipre fitliec hogotcmusystems. z' More andi 1Yor9tesystemsm , are becoming nication systems is well illustrated in the intelligentdefined and driven by software.2 Thisarevelopment network. Using intelligent switches and databases,will make future coinnuinication technologies and
system more flexible and more 

together with common channel signaling, the intelliversatile, gent network allows network control functions to beseparated from network switching functions. 7 7 ThisAs roted above, it was digital processing that capability permits the network to select the mostinitially brought intelligence to the tclecommunica- appropriate services and optimal routes, and totion network. The first computer-controlled switch introduce new value-added services via simplifieding systems were deployed 2() years ago. In the and modularized software. Among the services that 
+i i I lO.&U5,1I. se ¢I .tiers e. a C P.' I Vi' I M S %a/Mr. "IIllplci ll lMg MuIrIneldia Vidcolex.- Ieh'comrnltijniatratom,May 1989, Pp.57-60.

"'.J1can- 'rcrre l'tririiC. "Videtrte IIIcI A\noth r i)rmlnrerr,i . T hhs , Scpt. 25, 1989. pp. 59. 62, aird (AV.
1 ''ihid, p N
 
't'Hranid. op LII t utroIc 4-*. p IQ
* hir a ,;scr1 i arrl tnhig hc di i{o rend.,,'cfi'tr HtiiiiirIr I~i. ii, fli hr.Tie Gcridesrc\'etwrr, 19,, Rr'porton onqr'trttin nthre Te/rnr 

]trdii. Or,r ishlllrlo , )C" I S (,'tri ciltPrintingr Offic. Jairlrlrr\ '1087)
tCh tiltii 1-01rnewharlx , e,'" handwirc air, ",rt'wlir-[aset nechrrrliglc, is arli firatliardiare tclnrologies rtl) increasirrgy 1o) software .irk1' {tt e, ldeignI h-OK. " ' dit"n.C'iit ;?Nhalr d hN hardvare supportl arid dvelrplrelllit's Moreovcr, a turciutll that Itoday is inplernt Inl

1Ia r+td Inra\ tv ipleiicited iI (,Ptarc.arnd Vise%'Sea.ae tonitllorris 

SOt)I , .,, CIIIS MrebUit ilt lop of trird karc tI'c IliiltgeC.. I'hcse t' hnlotogres are highIr application dependernt 
 and therefore tiretIchI)iogiS alrdtec iniqu s are vcr)d ir . rius. thc arc di ficult it categorlt/ Includcd are 'itching prolocols, network corifiguriron and rnaigerrtcrt, distributedocrairirgl srer and dataxaNses, ellet ILS'stluh d ire tories and leuitY,
aid protocol corversron or. adiscussion, see [strn. op. ciu..fxutnirie 

21.11 11 
"Alin Adml, and JotiWaid . 'I Arlt,.lr Ahtiead to Ih- N¢,t (; ctralitun."' 7ch'piuw, . May 23. 1988. ir. 57.
 

Ro;,. op tit- h rriurc 21 1 12
 

'Paul Irais. "Whvh Wa,. Do Wc Go "" ''/lqhn. JhIi;, 1989.ir 36.

"Johl () boc'se and RI hard it Rok k "ServILce (onurol Point: The 
 I3rans Behind the Intelligent Network," Bellcore Exchange. 

Nos eirher/Decertibr 19.7. p I1 
*?itii .is rirtr. "e ilved th rSOl, te i lliga] ii hauer. "Aulrt W ithatsi MarielI{ L a ol.an" Ihe Siailc|' si/eh-( int'itlgcrce." l'h' rnutllluoltots,February 19088, pp. 73-74, 79; setlic t' ll igeri iNet .,,mrk A r ." lerhr~om rjur wn.r Fchru ary l,988, pp. 4.7, 5?. and 57. 
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Table 3-4--Switching Technologies: Percentage of 

Total Access Lines 


Year EM 
Analog

SPC 
1980 ...... 58.88 41.09 
1981 ...... 52.86 46.96 
1982 ....... 48.27 51.39 
1983 ....... 42.74 56.35 
1984 ....... 38.20 58.47 
1985 ...... 30.84 59.54 
1986 ...... 23.36 59.988 
1987 ...... 16.76 58.12 
1988 ....... 10.39 56.48 
1989 ....... 6.55 53.73 
1990 ....... 4.65 50.57 
1991 ...... 2.10 44.35 
1992 ...... 1.14 36.49 
1993 ....... 0.61 27.57 
1994 ....... 19.07 
1995 ....... 12.19 
1996 ...... 7.35 
1997 ...... 4.26 
1998 ....... 2.41 
1999 ....... 1.35 
2000 ....... 0.74 

Digital Total 
SPC SPC Total 
0.03 41 100 
0.17 47 100 
0.35 52 100 
0.91 57 100 
3.34 62 100 
9.62 69 100 

16.67 77 100 

25.11 83 100 
33.12 90 100 
39.73 93 100 
44.78 95 100 
53.55 98 100 
62.37 99 100 
71.82 99 100 
80.61 100 100 
87.77 100 100 
92.61 100 100 
95.70 100 100 
97.55 100 100 
98.61 100 100 
99.22 100 100 

Key: EM = eleciromechanical, SPC =stored program control 

6Peak percentage for analog SPC 
SOURCE: Reprinted with permission from Telephony, Jily 3. 1989. 

the intelligent network can provide are dynamic call 
routing, call forwarding, call queuing, credit card 
billing, reverse charging, control of calls based on 
data held in a central database, wide area Centrex, 
and virtual private networks.7 8 A description of the 
basic components comprising the intelligent net-
work, and a discussion of how they are joined 
together to provide intelligent services, was pro-
vided in box 3-A. 

Because software databases and intelligent
switches can be accessed and modified by customers 

as well as by telephone-service providers, the 

integration of intelligence into the network will 
allow users to exercise much greater control over the 

' services they receive. For example, employing 
software-based management technologies, similar 
to those used by public network operators, users can 
customize their own services to optimize their 

communication strategies, respond dynamically to 
emergencies, and optimize the use of the network's 

80 resources. Eventually, residential users will be 
able to take advantage of these intelligent capabili
ties, using them, for example, to block 976 calls. 81 

The idea of developing an intelligent network is 
not new. It was first conceived by AT&T before 
divestiture as a means of providing nationwide 800 
database services and private virtual networks.82 

Since divestiture, both AT&T 83 and Bell Communi
cations Research (Bellcore), with the cooperation of 

other vendors, have been conducting research and 
development in this area. Equipment vendors are 
also engaged in developing products for these
 

networks. As can be seen from figure 3-4, this 
activity is likely to increase in the future. 

A number of factors should encourage this 
development. Most importantly, intelligent net
works are likely to serve the needs and interests of 
both providers and users of communication services 
alike. With intelligent networks, for example, com
munication providers will be able to offer large 

business users the kinds of services and control to 
which they have become accustomed in their own 
private networks, thus helping the public switched 
network providers to regain, or at least maintain, a 
healthy portion of this lucrative business.84 With 
continued advances in operating support systems 
(OSS),communication providers will also be able to 
exert greater control over the costs of the develop
ment and deployment of new services in the 
network. With sufficient revenues from business 
subscribers, providers will also find it easier to
modernize the network while continuing to provide
basic services that everyone can afford.8 5 

Despite these incentives, the development of the 
intelligent network has been much slower than was 
originally anticipated. Initially, Bellcore planned to 
develop the intelligent network in stages-
Intelligent Network/I (N/I), which was intended for 
completion in 1991, and Intelligent Network 2 

78Dcnis Gilhooly, "Welcome to a Future Where Less Is More," CommunicationsWeek, CLOSEUP, Sept. 4,1989, p. C5.
 

79Bo' Vinton, "Aptitude of the IN," CommunicationsWeek, CLOSEUP. May 22, 1989. p. 49.
 

81Ross, op. cit., footnote 26,p.17.
 
81Vinton, op. cit., footnote 79.
 

82 lbid. 
83At divestiture, AT&T retained the Bell System resources that had been devoted to devcloping the intelligent network. 
84For discussions, see An Beaty, Jr.. "The Evolution to Intcll;gent Networks," Te!ecornunications.February 1989, pp. 29-30, 32, 34, and 36; and 

Dens Gilhooly, "Towards theIntelligent Network," Telecommunications, December 1987, pp. 43-44, 46, 48, 
85lbid. 
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Figure 3-4--ntelligent-Network Equipment Markets: Annual Revenue by Equipment Type ($millions) 
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SOURCE: Copyrght 1989 by CMP Publications. Inc., 600 Community Drive, Manhasset, NY 11030. Reprinted from Communications Week with permission, 

(N/2), which was cast as the network of the 1990s. Bellcore's division manager for network services 
Designed to be even more flexible than N/I. N/2 product management:
would allow services to be provided in a variety of 
physical network configurations under the control ofmaydifferent entities. 86 InJanuary 1989, hlowever, I think the feeling was thesure that we understand thatwhatwe had performancebetter make 
many dimplications of the architecture are well in advance
Bellcore adopted a revised, more staggered ap- of making a commitment to deploy.87 

proach, and postponed the development of the
Advanced Intelligent Network (equivalent to an As part of this reassessment, Bellcore decided to
enhanced version of N/1. often referred to as N/I+) coordinate its efforts more closely with telecommu
until 1995. a delay of 4 years. As explained by nication and data communication vendors. To this 

t,6As described by Paul Bloom and Patrick Miller, the concept of N/2 was "based on the premise that cacti customer service can be assembled frontcssential service capabilities. What distinguishes one service from another are the specific elemental capabilities used and the order in which they are
57sequenced." Paul Bloom and Patrick Miller. "Intelligent Network/2," Telecommunicatwions. February 1987, pp. 60, 64-65.-


87Roben Preston, "Bells' 
 Intelligent Network Could Be Delayed Until 1995," CommunicationsWeek, Feb. 20, 1989. 

http:deploy.87
http:entities.86
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Figure 3-5--Consumer Videotex Subscriber Growth 
Leading Services: 1983 to 1990 
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end,Administrativeit has set uppotmithe ltee. tesMultivendor Interactive 

The trend toward the dispersal of intelligence and
control in communication systents is not limited to
large telecomnunication networks. Intelligence will 
also be provided to the user at office work stations 
or via computers, video terminals, or telephones ill
the home. For example. bv 1993. according to one
estimate, office work stations will be able to handle 
32 million instructions per second: have 16 mega-
bytes of random access mento), and cost approximately S350."Given such perf~ormance/price itl 
provernents. market analysts expect that, by early1990, the total number of computer workstations in
Europe, Japan. and the United States will surpass 
100 m illion.' ) 

Just as users of the intelligent network will have 
greater control the ofover types services they 

ShNichacl Wan. "ftiellcore Shivss Progral for Netvork Evolution.-

receive, so too will the users of intelligent customer
premises equipment. People can use interactive, 
intelligent terminals to do their own publishing, forexample, by compiling, processing, and formatting 

1358 information for themselves or others.' As Ithiel de
Sola Pool described the situation: 

' . -
The technologies used for self-expression, human

intercourse, and recording of' knowledge are in 
. unprecedented flux. A panoply of electronic devicesputs at everyone's hand capacitiesanything th'rt the printing far beyondpress could offer. Ma

chines that think, that bring great libraries intoanybody's study. that allow discourse among per
1990 ,,.,St I 

sons a half-w,)rld apart, are expanders of' hutnanculture. They alow people to do anything that could 

, ,, - 2IN US V ,W o -,o- , G- . :: o o . , , 'm be done wvith con.;iunication tools of the past, anda n y m o re t h ing s to o .,o 

Although the distribution of intelligence in this
fashion can greatly extcnd the ways in whichend-users can etnploy communication technologies, 

it can also discourage the adoptiontechnology if it requires users to haveand use of'knowledge greaterand skills. Many have suggested, for 
example, that videotex would be more popular in theUnited States if users could access it, as in France,
on "dumb" terninals.13 They note that audiotex
services, which can be easily accessed over the
telephone, have been much more popular than
videotex. Despite the industry's difficult early years,
its prospects for the future appear brighter, as
evidenced in figurL 3-5. The factors likely to account 
for this change include:9 " 

* the availability f better host/user software, 

* the availability of improved gateway services, 
e a greater number and variety of information 

srve ar i
 
services, and
 

o an increase in the use of (and therefore comfort 
in using) personal terminals. 

T'epionv, May 15, 1989, 1. 12 It should h, nioted that sonie regional Belloperating cornpanics are ;inning to deplo, iht' intelligent nemwork ahead of the Biellcore schedule. 
"Gilhooly. op. cit ,Iit1I iitt' 70 , P8('41111bid. 

9CFor a discussion of hwA ncA iccluiologic, alloy, nidividuals to more casil) b conc creators and informnation providers in their own right, se"Iipactof Technology on the Creative Fnvironent." t S Congress. Office of Technology Assessment, IntellectualPropertyRights in an Age of Electronic3and Information, OTA-CtI-312 Spnringfield. VA. National technical Information Service, April 1986), cli
1thicl de Sola Pool, le(hndlogr, o/ Freedomo (Cambridge. MA. 
5.
 

The Bclknap Press of Harvard University. 19861, p. 226.

9
 

92

3
Sani Simon. President, Issue Dy nanics, Inc., personal communication, September 1987.

91' Leading Videotex Services lop a Million Revenues Follow 80/20 Rule," C'onnect Times, April/May 1989. p. 6. 
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Unbundling of Some Communication with the greatly increased post-war demand for
Services or Functions service, it is likely that: 

Unbundling refers to the ability to separately ...no one firm-not even one as large as N&T
purchase communication services or functions that 
 could possibly seize all of these opportunities as 
were formerly available only as a single unit. Linked rapidly as they could he realized." 
to the trends of convergence and decentralized The growing convergence of coniputer and comintelligence, this phenomenon is becoming increas- munication technologies made it even more difficult
ingly prevalent in all communication systems. to determine what "end-to-end" service should
While unbundling dlows for greater access to, and 	 entail.1 Capping off all of these developments wascontrol over, communication services, it can also divestiture and the breakup of the Bell System.

create problems for the interoperability. security,

and survivability of fhe communication inlfrastruc- Today', the unbundling of the communication
lure. 	 infrastructure is clearly' demonstrated by the emer

gence of a whole range of communication equip-Unbundling first appeared in teleconmunication ment providers. AT&T's share of this market haswith the Carterfone decision of 1968,' which dropped precipitously: fr example, with respect toallowed customers to add equipment to their tele- equipment sold to telephone companies, its market
phones as long as they did not adversely affect the share has Cadlen to between 40 and 60 percent.itK Asoperation of the telephone system or its usefulness can be seen in table 3-5, CPE vendors constituted a
to others."" A clamification of tills 	 $25.6 billion market in 1988. In recent years,decision by tile 
FCC in December 1988 extended its provisions to however. profit margins have been eroding clue tomicrowave systems and comLputers. The ('arterfone extremely competitive conditions andI the failure of
decision ruptured the well-established arrangement most vendors to offer overall system solutions. ' whereby A'&T was assigned the responsibility of' Unbundling is also apparent in the extent to whichproviding national end-to-end telephone service. users now own their own dedicated units. As PeterApplied broadly, these d,' 'isions encouraged tile Huber has pointed out: 
entrv of new entrepreneurs who wanted to plug into 
the network with new%kinds of customer-prenise Twenty years ago CTE- markets were compara
equipment (CPE) or enhance the value of their tivel. fily. Iquipment that was located on customer
private systems by interconnectitng with the public premises--everything fromn handsets to mainframe
network. Thus, thley, cleared thle way hr the computers--was provided only underlease, and then 
developnment of entirelyv new com un icaLion iIndus- only grudgingly, with strict instructions that nothing
tries. was to be tampered with in any The realtlectronic hratins stayed safel way.inthe central-office, 

Maniv other factors alld events also cotntlibuled to where the ro-tarnpering policy could be enforced 
this developnrmcnt. As Stone has pointed out. given even more bully.
the numuinerous technological advances that had been Now major companies such as ATI'&T and 113M are
made in comnritn ication ald c rnputrs. togethcr 	 in tile business of selling equipment, not renting it. 

'-\ I &I t'oreigrn .'\ti linltwnt,.tariff Re" ions. I IiH'' 2d W5 (196s) 
'*Fhe ( a egfo. . . d ' i t etld tall'rto i', hts' a 	 IIC' Itephoncnet %korktokI i ltirkaie dire. 11S A ltoth'rs,loitieda alremiote liltbileadiloterrtttilals. i Aasa not lie ili ttelephonettaci h ttit to' esccloped outlside ofih Bell S '.Nsteti AN Aim Sltone Ihas pornted oul., h1tCIChajjVCaiwary, SbeentIr'Citor' (scclintr g aliaclni tatit'. tI ' ,ttkitiu'pIt t , hsllituiltt eoll iiI e'.,i t I eqtiptitc er. hoth A & I and Stie reulaltor ituthor iesStoIIgl , 

oplko'd thle Use of tmi'1 tttllHi[icll.. g thet%leI nt, .N illiicilIt)dhi \%Vl establiNshcd requiremtient that Al & t lr"id" end-to-end service. Fora di'NcLLstiri. et Alan Stone. ;. rt.,.\ron '. a.up ,/A/lA I i Nesw Yolrk. N) ' HiasLHooks. lit. I108ii1. pp% //i Ihrt 87-1t 

't"to siun out tils issuc. tile+''( underltul k ,,'ies of tniputcr inltulries..Matled('otputer Inqiry 1I11.and titI. none (it Ahitch ulI resolved fill.problem. For a discussion, see AtionN Rutkow'ski. sttnntii,at hearings before the touse Subonin tccott Veltleonitlnuic ationls and Finance, July
30, 1t9X7 

1"Rogtvr No]. '"Clei'coimi uti-tllmits Regulatiion Ini lie li~l'..'' Stanlord t 'niersi,, ('enter for L'ontiiltic Policy RCseatL. 'uhication No. 1401. 
Augu'. 198S, p I) 

tSuiart Cbis and (',atdana ian. "''-ceding I-tei/, rip(itt (Giriire ("I-i: Market," le'phor. Ap I1.t1088. pp. 32-35.
 
1 2
 itu.ber. oji cit., fotnote 71, 1 11 
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Table 3-5--Domestic Shipments of Telecommunications Equipment by Major Product Categories, 

Switching 
Year equipment 
1987 ........ ............... 4,075 
1988 ...................... 4,400 

1989P ................. .. 4.660 


CGR 79-89 .................. 1.5% 

CGR 89-00 ................. 5.2% 


1975-2000 (in current $million) 

Transmission Customer premises 
equipment equipment 

6,525 11,240 
6,950 11,950 
7,213 12,667 

8.6% 5.4% 
5.5% 5.3% 

Cable/wire and 
lightguide Total 

2,230 24,070 
2,350 25,650 
2,435 26,975 

-1.2% 4.4% 
3.0% 5.1% 

Key CGR = average annual compound growth rate, p = projection
SOURCE U S International Trade Commission and Computer and Business Equipment Manufacturers' Association (CBEMA) Industry Marketing Statistics. 

At the same time, many large users are growing 
accustomed to owning and operating their own 
communication networks. According to Huber, in 
1987, private buyers accounted for 80 percent of the 
purchase of satellite transmission service, 40 percent 
of the telephone switching market. 20 percent of 
mnicrowave transmission equipment, and 20 percent 
of fiber-optic cable and electronics.' In addition, 
sales of mainframes have greatly declined in favor of 
purchases of mini-and micro-computers. 1n 

The development of open network architecture 
(ONA) will lead to the further unbundling of the 
telecommunicatien network. But. as previously 
noted, the ability to open the network will depend, 
illpart. oi both software development and the 

'advance of the intelligent network." If pursued far 
enough. open architecture would allow independent 
providers and other users to purchase the most 
elemental network lunctions. They could also create 
their own products, reconfiguring and customizing 
these functions to meet their own needs. 16 

thOvc'Lr, technolog, will not be the only deter-
minant of network architecture. Becar e open archi-
tecture will affect the security and interoperability of 
the infrastructure, as well as the efficiencies and 
costs of providing services, the issue of how open the 
communication infrastructure should be is a matter 
of considerable debate., Also. not all users will 
want to buy unbundled services. As a number of 
business users arc finding out, although unbundling 
can reduce prices and increase their purchasing 

:,Ihid 

I h1id'U~lbtd 

choices, it also transfers to them the burden of 
network planning and management. Many busi
nesses are finding it difficult to take on this new 
responsibility. For some, the only option is to pay a 
systems integrator to rebundle the products and 

°8
services they need. 1

Many of the advantages and disadvantages of 
unbundling telecommunication products and serv
ices, and hence the factors that are likely to drive this 
trend, can be seen by examining the private branchexchange (PBX). A private switching system lo
cated on a customer's premises, the PBX is, in effect, 
a small local telephone office. Because it competes 

directly with the providers of public switched 
services, the PBX provides an excellent paradigm 
for considering developments in this area. As Peter 
Huber explains: 

PBXs are complex and expensive, they require 
sophisticated forms of interconnection with the 
public network, and they compete directly with 
network-based services such as Centrex. PBX-basedprivate networks are the main competitive threat to 
the local exchange monopoly. IIN 

The fortunes of the P3X industry mirror those of 
many other manufacturers of customer premises 
equipment. The PBX was first developed and used 
within the Bell System and leased by telephone 
companies to business users. In the wake of divesti
ture. a number of companies, including AT&T and 
the BOCs. began to manufacture and distribute PBX 

"Ir'A 1 Rutkowski. "T'heSecond Natinal Open Network Architecture Forum," Tel'ioonru4nwiaton.i May 1987. pp. 118-1 IQ. 123, 
I'r-h c l issues, enitiled i tis dec iot irc d icused i ch, Il and I I ,n 


I"'A discussit ot the crn rcitierco, tlit .siins Itegrator as a stralegic player in tihe con unicalion inrastruclure appears later iii Ihis chapter. 

ItP'hllber.Clt, ItnItII~Ic 71. p 16 Iop 
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equipment for sale."10 This market flourished in the (ISDN) and open systems interconnection (OSI).
aftermath of the Carterfone decision and divesti- While PBX manufacturers have tried to upgrade
ture. I"l New players abounded. Incorporating the their systems technologically, 16 they have been 
latest digital computer technology into the PBX, the slower at adapting their products to international
largest manufacturers such as Northern Telecom and standards. However, as more and more products and 
Rolm were able to make considerable inroads into services are unbundled, it will become even more 
AT&T's share of the market. 112 With users eager to important to users that they be interoperable. And 
take advantage of the liberalized, post-divestiture with recent progress towards developing interna
environment, demand soared; between 1982 and tional standards, many users are becoming less
1985, total system shipments increased by about 20 inclined to purchase PBXs without some assurance 
percent." 3 that they will be able to fit in. 

The tide turned, however, in 1986, when the Generalizing from the case of the PBX, we can see 
demand for PBXs began to flatten out, a trend that that there are more than just technical and regulatory
is projected to continue in the near future. 114 Two constraints that limit the degree to which unbundling
factors have contributed to this reversal, both of can effectively take place. If users are to take full
which suggest that users are only now beginning to advantage of unbundling, greater progress will need 
come to grips with some of the more problematic to be made in the areas of network management and 
aspects of unbundling. The first of these is the standardization. 
reemergence and upgrading of Centrex services.
 
Over the last several years, telephone company Increased Portability

providers have sought to regain lost customers by

aggressively marketing their Centrex offerings, pro- Miniaturization and the ability to unbundle intel
viding services that compete directly with PBXs, ligent equipment from the communication infra
such as central office local area networks (CO- structure are also increasing the portability of 
LANs). And they have been quite successful. Many communication products and services. With the 
users, disillusioned by the hidden costs and prob- development of cellular phones and paging systems,

lems entailed in running their own communication for example, users can now communicate from any

networks, are looking to public network providers to location.
 
develop new kinds of solutions for them, such as Advances in cellular technologies, in particular,

hybrid and virtual private networks.: 15Thus we see
that, while the PBX market has remained flat, have greatly enhanced the ability to develop and

Ctha, whas gown the lBXmarkehast
3eard fat, deploy portable communication systems. The develannure hasrown urng the t, 3yeaopmentper of cellular technology grew out of the use ofannual rate of more than 20 percent. radio communication technologies in World War 11. 

The second factor contributing to the PBX indus- By the late 1940s and early 1950s, some radio 
try's change in fate is the evolution of network common carriers and a few businesses, having been 
technologies and the development of system stan- granted licenses and allocated radio frequency by the 
dards such as integrated services digital network FCC, began to offer modest, local mobile communi-

I 10As Iluber notes: "Vigorous compeition in the PBX market developed between 1979 and 1982, during which period AT&T's share of the market 
dropped from admost 70 percent to under 3(1percent.' Iluber, op. cit.. lootnote 71. p. 16.5. Although the BOCs are prohibited from manufacturing
customer premises equipment. they are important distributors of PBXs and PBX-related equipment.

I ITor a discussion. see Barry 1. Marks, "The PBX Market: Past. Present, and Future," 7elecommuicatuon, January 1989. pp. 57-58. 
1I21|uber, op. cit. footnote 71. p 165 
1I'Marks, op, cit. footnote I II. pp 57-58,
 
114Se. for instance, James N, Budwa. "PI Xs Front Riches to Rags," 7i'lecornn nin'atm., November 1988, pp. 101- 102.
 
1I5For discussions, see Valovic, op cit, footnote 62. pp. 67-71); and "Opportunities for CO Services." Telephony's CO ServicesSpectal, May 1989.
 

pp. 1-28; Martin Pyykkonen, "Centrex Now, IS)N Later," Telecommuntcatioai, February 1987, pp. 53-84; and John R. Abrahams, "Centrex Versus
PBX: The Battle for Features and Functionalty." Fe'iornmurucation., March 1989, pp. 27-32. 

1It'FoNr example, over 80 percent of' new digital PBXs have data-switching capabilities. Moreover, these switches can perform extensive protocol
conversion, and they supprt both synchronous and asynchronous transmission for electronic mail, file sharing, terminal-to-terminal, andte'nimal-to-host communication I or a di,,cu,,sionof the relationship between the PBX and IS[)N. see Tibor G. Szckeres, "Will ISDN Make the PBX 
Obsolete?" ('ornuncanon.1,eek Sept 11),1988. p. 16. 
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cation services. !17 Over the past 30 years, a number 
of different services have been developed, including 
radio paging; telephone-answering services; mobile 
telephones; private, two-way radio dispatch sys-
tems; citizen band two-way radio; public air-to-
ground radio telephone service; and voice-mail 
services.1 8 

Although regulatory barriers retarded the devel-
opment of cellular technology for a number of years,
cellular mobile telephone service is currently availa-
ble in most cities. )19 High-power satellites can track 
mobile units on Earth, making nationwide mobile 
telephony possible. Although mobile communica-
tion is now primarily focused on car telephones, 
efforts are being made to create portable equipment 
that would permit communication with anyone, 
anywhere, at any time. Motorola Inc. has already
introduced a new cellular telephone that can fit 
easily into a pocket or purse. And pagers have been 
transformed from simply tone-only alerts to portable 
electronic mailboxes.120 Many industry analysts
predict that people will soon be able to carry an 
entire portable telecommunication center with them 
wherever they go. 121  

Advances in cellular technology are finding their 
rewards in the marketplace. In 1988, for example, 
the cellular telephone industry's customer base 
increased by 68 percent, a rate that is likely to 
continue, if not increase, over the next 5 years. 122  

This demand will be fueled by a continued decline 
in prices. Reflecting these gains, the per capita value 
of the top 20 cellular licenses increased from $16.23 
to $77.71 between 1985 and 1987, a figure that is 
expected to climb to $100 by the early 1990s. 123 

Annual revenues for the entire U.S. cellular industry 
totaled $1.15 billion in 1988. . . . ... 

How far cellular technology can evolve to meet 
the rising demand for portability will depend in part 
on how the public spectrum is allocated in the future. 
Although cellular technology was originally seen as 
a spectrum-saving technology, its deployment, like 
that of American highways, has typically generated 
more use than the capacity it created. Although the 
FCC recently agreed to grant the industry additional 
spectrum, most industry pundits fear these alloca
tions will not suffice. 

A second factor that could diminish the future 
prospects of cellular technology is standardization. 
Believing that standards may discourage technologi
cal innovation, the FCC has decided to back away 
from setting standards in this area. 125 However, 
without standards it will be difficult, if not impossi
ble, to establish a nationwide cellular network. If 
each operator is free to divide up his or her 25 
megahertz, and to decide which particular radio 
technique to use, there will be no way to assure that 
one operator's system would be compatible with 
another's. 126 

7Clifford A. Bean, "Trends inMobile Communications," Telecommunications, January 1989. pp. 72-75, Thcse services wcrc generally limitcd tometropolitan areas. It should be noted that the development of cellular radio suffered from considerable regulatory delay. See George Calhoun, "The 
Next Generation of Cellular Radio," Telecommunications, June 1988, pp. 41-45. 

ItIbid.
 
1t 9Thc first commercial cellular mobile telephone service was deployed by Ameritech in 1983. For discussions about thc diffusion ofthis technology, 

sec"Spreading Mobility," Communications International,August 1987, p.8; "America Gocs Mobile."Communications International,September 1987. p. 22; Rodney Gibson, Gerard MacNamee, and Sunil Vadgana. "Universal Mobile Telecommunication Systcm-A Concept." Telecommunications,
November 1987. p.23;and Filip Lindell, Jan Swerup. and Jan Uddenfeldt. "Digital Cellular Radio for the 1990s," Telecommunications, October 1987, 
pp. 254-265. 

12OMargie Semilof, "The Upscaling of aBasic Carryout Item," CommunicationsWeek. CLOSEUP, Apr. 8. 1988. p. C4. 
12lSCe, for instance. James L. Johnson, "The Times They Are A Changing," ComnunicationsWeek, June 5. 1989, p.12;see also Semilof, op. cit.,

footnote 120. pp. C4-C5: and Frank Grimm. "Towards the Universal Mobile Telecommunication System," Telecommunications, November 1987, p.
9. 

122Johnson. op. cit.. footnote 121. p. 12. 
tflMaribth Harper, "Will the RHCs Devour the Cellular Industry?" Telephony, July I1,1988, p.26.
 
124Candec Wildc and Glenn Abel. "McCaw Bid Jolts Industry." CommunicationsWeek. June 12, 1989, p.62.
 
t12 The Europeans, in contrast, are taking amore deliberate approach to the pursuit of cellular standards. For adiscussion, secStephen Temple,

"Pan-European Cellular Standards Lead the Way," Telecommunications, November 1987, pp. 28, 91. In the 1990s, Europe will comprise the single
largest cellular radio market in the world. Most recently, Plessey has announced plans to begin constructing awireless public switched telephone network
for the entire United States. based on an enhanced version of the European Group Special Mobile digital cellular radio standard, which supports cheap,
pocket.sizcd handsets. See Graham Finnie, "Plessey Unveils Wirelcss PSTN," Telecommunications, June 1989, pp. 29-30. 

1Z6Gcorge Calhoun, "The Next Generation of Cellular Radio." Trlecommnunications, June 1988, pp. 41-45. 
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Improved Ease of Use 

As technologies become more sophisticated and 
Com1111t1fiCationl sv,,tells 1more- complex,1 it w,,ill be 

important to develop system interlfaces that make it 
easier for individuals to interact with technolog, inhuman terms. This mean, creating machines tihat n 
seespea .Thar, nan rea co g csinsmuht Cl 
sae spa, reaih cnclutons teheap, ad. ' d p';;lie 'IS people do.'' Filiulre 10) tteVehp Ise-

t,'rihdl hytels ,ri(will ,u sk of* e .rorithtcl cioud have erOil IscotLIic S nll a SOCdeet--t 
that Is,inicreasingl> coniniuinicatioli dependent. For-

,tunatelk, mafin il,'\e conin/irniatioi devices, rang-

in,, froi video cneras (to priVate data networks, are
 
iiO\, being designed 1h01operation by nointechnic.al
 
users. 

t.ntil recently, coinpuICr tecliology wa. ,ihe 
exclusive province of ai arrow tichtological elite. 
The use ofcomlputers reqCIIIed atspelciCal set of skills 
ard knowledge possessed h\ highl ilratined corn 
puter scientists arid t select e roap Of sell-educated 
coriputer t hr bv iis. Advances iIl hatrdl ware desitgri
and opera.tion. as%,well a,, IlIlpr iH icriI, ill so lw are 
desigi ard app lIcatioIS, hslve i(w brougah t cornmpu ter 
technologyloser to tihe gTI.cral pulic. F-.rTlher 
progress is likelV ilr the tutnre \'i i1i the developni1 
of nrillt agtIulgtagC processo rs ih',at will a!llow people
to direct Colilputer', h\ CO MuCerifill With themII. 

Searching online cimputeri/d databases was 
also done iiurtil recent!l\ b\ trailed inl orm ation 
specialists, such ias libraarias or teechnical specialists
employed by large companies. ;uch searches not 
onl, required 1the Use of Iighl\ specialized and 
arcane cornpu ter cotliiatids, users ilso needed t 
hi i~gh I',pecia! ized knl eITof tle databa.,es 
themuset\Ve., More accessible sOlli arC ltesigtied t0 
reach oliitie databases 1i(m imakes it iriuch easier to 
retrieve ilhOrriation usig personal computers. Sir-
ilarly, i lprovemen ts ill the desioll interface of 
online systerns are linaking it easier to search and 
locate inlormation. 

Advantces ili spt!ech proc,.ss ing aind its integration 
into co)nputer id cOrninictlLliln ,'stellis will play 

:: ' ),- o ,p it , ls t fic1 ' 

a particularly important role in making these tech
nologies more accessible. There are systems on the 
market now that can recognize isolated spoken 
words and phrases vocabulary aou 
words28 Ard technologies are now being devel
oped that can synthesize intelligible, reasonably
normal speech from a written text. By the turn of the
centui--given the present rate of progress in the 
computerized analysis of natural languages, together
with increased computing power-sone expertsthink it will be possible to perform machine transla
nn n vnr-cet ovration, anld even re-create practical spoken conversa
tof.12p t 0 

Increased Networking Capability 

Although seemingly paradoxical. the unbundling 
of the conmmunication infrastructure, in conjunction 
with the distribution of intelligence throughout 
commtiun ication systems, has led to the simultaneous 
reintegration of coniniunication systenls through tile 
process oif computer networking. While the prolifIer
ation of comnunication networks nakes the corn
nuniration inf'rastructure more flexible and respon
sive to soie users' particular needs, it could serve to 
limit communication access if it reduces overall 
system connectivity.

A computer network is a collection of computers 

that cotimnunicate with each other using collmlon 
protocols. The computers may the microcomputers, 
commonl y used in ihomes and businesses, or they 
may be larger minicoriiputers, mainfrnunes. or super
computers. Transmission can be provided using
coaxial cable, optical fiber, satellite links, twisted 
pair. or telephone lines. Connrections betwei hosts 
can be limited to at local area (local area networks, or 
LANs). or they may provide long-hat connectivity 
(wide area networks, or WANs). Employing such 
systems, data in lhe form of text. voice, and video 
call, in principle, be stored. modified, and exchanged 
by anyone. anywhere on the platnet. 

ComLputer networks offer a rIIU rnber of benefits. 1 1 

At a mlliniiUni. they call provide electronic mail and 

'i( is. us'i , '(-Pal.c l! \W1i1h il. "PAlllll S'cI 11Rt'to I ers it) Work." /E: Sli'f'truin April I0M7. pp 55-57; Trbjrrn S'.cridscn, -Specch
Recogn iitn Ani Over'. ic . l ch, w,atra Ut't,,tI'*lDc clhi 1987, pp. 37-40.05; Be oli . 'l', 

. 

ond the Old I-ronmcis Voice Proc: ssing Technology
ilters dieth l id ericrai Ion. I,'t'ph,, . J.n 2. 161), pp l 2-4.4 arid Robwrr Rosenberg "Speech Processiig: Iieeiig Better. Talking More," 

Elet trrno. . Apr 21, I'15t,6. pp 2()- '1( 

'R oi., Li , i( i)tlioic 21. r Ij 
'F11:ora dciu led descrption o l inpuicr nctiwiiks. sLc Anrdrcv, S lannenbaurli. Conpuier N'erorki (Englewood Cliffs. NJ: Prentice-Hall, 1981. 

" 'See Peter Denning. "The SLienC 01 Co-mpuring. Computer Networks," American Scientist. vol. 73. 1985. pp. 127-129. 

http:proc,.ss
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news services.13 2 They can also provide remote 
processing, allowing any computer in the network to 
access computer programs stored on any other host. 
Network users can also gain remote toaccess 
supercomputers to do advanced graphics, chip
design (and remote fabrication), and scientific or 
economic computer simulation, and can access 
remote databases. In addition, they can use the 
network to collaborate with others or to participate 
in computer conferences.' 33 Perhaps the most impor-iant attribute of networks is that they can sort o
people with similar interests and bring them to-peope wthinItresssmilr an brng ternto-
gether. This capability will become increasingly
important as the problems people face become more 
complex and the tasks they perform become more 
specialized, 

Given this ability to link like-minded people
remotely, it is not surprising that computer networks 
were initially developed to meet the needs of 
specific groups of users. For example, ARPANET, 
the first computer-based message system, was set up
in 1968 in the Department of Defense by the Defense 
Advanced Research Project (DARPA) to provide 
communication between computer terminals and 
host computers. Buildingnetwork technology developedon theby packet-switchedDARIPA, other 
agencies developed specialized networks for ther
ageiesrc lopedmuniai ze netw s fr t rresearch communities (ESNET. CSNET. and 
NSFNET). Meanwhile, other researc:.-oriented net
works, such as BITNETand Usenet, were developed 
in parallel by academic and industry users who, not 
being grantees or contractors of Federal agencies, 
were not served by the agency-sponsored net-
works.'- Although telecommunication and elec-
tronic industries provided technology and capacity 

132The 

for these networks, they were not the innovators or 
promoters of these new systems. 

Businesses talso o advantage ofbegan take 
computer networking to improve the productivity of 
their ever more powerful desktop microcomputers. 
Local area networks, 135 which allow users to rapidly 
transfer large files of information anong personal 
computers, have been particularly popular in the 
business community, where they have proliferated
without much thought to planning. 36 Describing the
situation in the electric utility industry, which by allaccounts is quite typical, Taylor Moore notes: 

...most utilities' computers and coinmlunications 
systems were designed only to perform specific 
functions, such as supervisory control and data 
acquisition in transmission or distribution operations 
or financial accounting in corporate systems. Most 
were put in place fairly piecemeal as needs arose or 
as new technology opened opportunities to auto
mate ....Most systems were installed with no--oronly limited-capability to communicate with other 
systems. And rarely have all the syst.ems a utility 
uses come from the same vendor, with compatible
interconnections or standard communication proto
cols. 37 

Reflecting thins increasing demand for network
ing, the LAN industry has grown from about $2.6billion in 1987 to approximately $4.2 billion in1988. And predictions are that in 1992, 55 to 60 

percent of newFortune 10XX))personal comptiters acquired bycompanies will be connected to 
LANs. 138 

Given the unruly way in which LANs have been 
deployed, businesses are now confronted with the 
task of managing them and trying to incorporate 

use of computers for electronic mail s stems %witsoriginally constrained ly tire limited availability of ctomputers. With tilewidespread
deployment of personal comtputers, this isno longer the case. As Stephen A.Caswell points out, tilecost of adding electronic tail for[tlost personalcomputer users has dropped 2Wi percent it just 5year,. Stephen A. Casswcll, E-MAIL (Btoston. MA: Artech Ilouse and Gage EdAucational Publishing
Co. 1988), p. 41. 

1131nerest in videoconferericng has been increasing as mitore inexpentsive anid sophistitcared digital systerns are be ing developed. The annual rate of
growth in the United States has been betwen 25 arid 310perccnl. For discussions, .seeMarkMallt. "A New Age of Videocorlerctcirig," Tri'ponv, June26. 1989, pp. 30-34; and Scott I ouglas. "Wh, travel When YOU ('an C ealleThpltoiy. Apr 3. 1989. pp. 38-42. 

34

11 John S.Quarternian, The ,latrct Nett drk Arotul tit' iorl(Burlington MA: Digital Press, August 19)89).
 
I'A LAN can be described 
as "a package of nedia that includes tranisrmiissioint devices. rnd-u.scrinterlace units, gateways, servers. networkmanagement,thard ware, software, and appli ation soltware. Such net,works 1 pically provide cotmmunicat ion b1v eet dissiilnrIar nodes witlhin a building,mlctrop)plitan. or campus environment Martin Pyykkonc, "Lotal Area Net work Industry Trend.s," bltt oirunwiicttnow, October 1988, p. 21 . tor atechnical discu.ssion, sce also I a I Frisch. *Iocal Area Netvworks Versus Pritsate Brantch H.changes," ot-tj'rtto-t. November 1988, pp.

23-26, 
13For discussions of the ,mergeiuce of [lte tAN market, weeNina Bttun,."M,c ro Melttig Pot," Cuoqrtnrrititid, Nov. L, 1988. pp. 19-2(0; Jenniler

Samuel, "rapping In: Data Base LANs." Comtunt ation't k.CLOSELTP, Jan. i1, 1988. pp t, 7, I0, Jeniler Samuel, "Departmental Nets," Nov.21, 1988, pp. C12-Cl 3; anrd Timoths Ilaight. "ILANs Abound," '.nninmttonsWretk, Feb. 6 1989, pp. 2", 24. 
131Taylor Mtxrc, "Building a l-rarnct,,ork for Inltegrated Counnutications,-.I-PRI Journail. July/Augus! 198, pp. 29-35.
3 Mcar Cecere, "Backdottt IANs ilmw to Manage t'tsactioned Networks. Conqtt norld,Nov. 2, 1988, pp.31-32.
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them into larger and larger networks. 139 As Lee 
Sustar has described: 

Many companies are now reaching the conclusion 
that these strays must be gathered back into the 
mainstream of corporite computing, not only for the 
sake of accountability but also for improved etfi-
ciency for locally networked users, some of whom 
arm beginning to suffer from the limitations inherent 
in their independent status. '" 

These management and coordination problems 
are compounded by the fact that standards for high" 
capacity fiber optic LANs, referred to as the Fiber 
Distributed Data interface (FDI)), arc still being 
developed. "I Failure to develop such standards may 
constrain networking in the future. since the further 
deployment of more powerful workstations will 
require higher performance systems. 

This trend toward networking is also increasingly 
evident among individual computer users. A grow-
ing number of personal computer enthusiasts, for 
example, now keep in touch via computer bulletin 
boards. These networks consist of computerized 
storage space, offered by a computer owner, that is 
used to post messages. As detailed in chapter 8,
people are now using these systems to find solutions.to problems, seek suppor t froth others in sitLar 
situations, or overcome loneliness, 

Although communication providers did not initi-
ate this networking craze, they are working hard to 
capitalize on it. Some companies, for example, 
provide networking services to outside users for a 
profit. Included are service providers such as Te-
lenet, Tymnet, the Source, and CompuServe. Others 
offer interLAN networking products and services 
such as bridges, routers, gateways, and brouters 42  

(see box 3-C). To better position themselves to offer 
connectivity, a number of LAN providers are 

consolidating or forming alliances and partnerships 
(see table 9-3 in ch. 9). In addition, traditional 
telephone companies and other ISDN providers also 
offer solutions to the problems of wide area network
ing. As Tom Valovic points out: 

As the LAN market matures and ISDN inches 
closer toward the prospect of significant commercial 
deployment, the question of the relationship between 
these two technologies is beginning to be raised in 
the strategic and marketing arena. ISDN is a standard 
without a product. LAN, despite some preliminaryefforts, is still a product without a standard. 141 

For a summary of the major trends occurring in the 
LAN industry, see box 3-D. 

Increased Targeting Capability 
Targeting specific messages to particular catego

ries of people requires high capacity, easily accessi
ble, online storage capability, together with high
speed reprocessing and editing capabilities. Taken 
togethe., many of the trends outlined above provide 
such capabilities, making it much easier to parse 
information, tailer messages, and address them to 
particular users and locations. 

Using computers, for example, it is now relatively 
easy to compile and cross-reference tnailing lists andtelephone numbers so that direct mailers and tele
phone marketers can carefully target certain receiv
ers. As described in figure 3-6, people often inadver
tently register to be placed on such lists when 
purchasing an item orservice."" Using technologies 
such as VCRs and pay-per-view to unbundle pro
gramming, users can also adapt mass media content 
to their own particular int,2rests. 14 "People meters" 
and other improvements in audience measurement 
techniques allow media providers to better meet 
audience demand. 

Challeng' ol I- tnteiris.- Wide Inter net, 
LANS Into the Act," ('otnpulut orhI, NLa 2 1, 19'88, pp SI -S4; Roy D. Gemberlirng, "Managing Linked LANs," lehcotrruiniations, September 1989. 
pp 67-69: and Richard Patti "I.:\N/VWA N Integration."-''h',nrm unjcation. September 1987, pp. 47-54. 

I"RErtr Craven. h"lle ,-,rking," Tetecotrununit ation, October I989, pp.31-37; see also Lee Susiar, "Pulling 

14'Sustar, o1 Lit., footnote 13), p S1. 
141The niarket for fiber optic IANs i, ex'c ted io triple b. I992. Its growth is tied to the development of a LAN standard. FDt)I, .whichspeci P's the 

use of filr optic cable providitg spo't, of I (X) iegabits per SCtiOd, is it w being developed by the Ameirican National Standards Institute. Caritn Fox,
"Fiber I.an Market to irpilel, 9 )2.'' ' oatons ' 20, I1981,p 14. For another discussion of' FDlI, see Michael V.Moore and Vickieoiiu Ve'k, Mar 
A. Otiver. "FI)DI: A Federal (;Govcrinicn IAN Solution." 7t'hrormuini ations, Seplenibr I989, pp. 35-411. 

1'W1hant Stallings, "Iiftricl.sorkitg: A uiide for the F'erple xed. ''l'h( otrununii aton%. Septeiber 1989. pp. 25-30; Debbic Shitimnat, "inter the 
Brouter An Update on Linking LANs,."Ilet ,nuntnicaitna, November 1988, pp. 38-41. 

"'toIn Valov',ic, 'Will ISI)N kReplatc I ANN'" ''rintn o . Septcitiber 1987, pp. 67-(i); see also Martin Sintiot , ''ISDN Shows Promise as 
a LAN Booster,' ('onm tr orld. iMayN,23, t)5 ,p. S7 

i1.n1or adiscussion, see Jcflrcy Rothlcdcr. "Is Nothing Private?" Bu itness Week, Sept. 4, 1989, pp. 74-82. See also Gary Slutsker. "Relationship 
Marketing," Forbes, Apr. 3, 1989, pp 145-147. 

"TFor one discussion, see Peter Ainshti, 'Confroning a Nationn. Grazers," Channels, Septetnbcr 1988. p. 54. 
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Box 3-C-Repeaters, Bridges, Routers, and Gateways 

Networks are designed in layers, starting at the bottom with hardware and moving upwards towards software 
applications. For example, nteorks built in conloriiance with the International Organization for Standards 
reference model, refened to as ,')e,,o "'tems n erconnection (SI), consist of seven layers--the physical, data 
link, network, transport, session, presentation. aild application. Where network equipment does riot conf'ormn to this 
model, several devices can be used to .icliieve interoperability. 

As can be seen in the figure below, there are four basic devices tit can be used to interconnect networl,, into 
a larger network. These include repeaters, bridges, routers, and gateways. 

Repeaters, Bridges, Routers and Gateways Mapped Into Repeaters: Repeaters are the 
The OSI 7 Layer Model. most basic of all the tools used 

for internetworking. Operating at 
the physical layer, they re-

LAN generate signals that are trans
osi Intercornnoction 

Model Dewce initted across the network. Re
1 -peaters can connect local area

7 --Application -1 Gateways networks (LANs) that use the 

Ssame or different media, but they1 cannot connect them if they use 
.. 1 different protocols. Thus, while a 

repeater can connect ar E-thernet 
... ..- LANI to another Ethernet LAN, it 

Icannot connect an Ethernet LAN 
- ........... to a Token Ring ILAN. 

3--Network - Routers 
Bridges: To connect LANs 

2-- Data link Bridgos that employ dissimilar protocols 
-.. requires a bridge. Bridges operate 

I- Physical , Reptralwr,; at Layer 2 of thi OSI reference 
model, and thus they are protocol 
transparent. Bridges also ofler 
some intelligence. They can filter 

SOURCE. Reproduced by special pormission of rolocotnmunications rnag7ine niessges to determine which ones 
should be forwarded to another 

segment of the net,ork. Because their olprations are more complex, bridges function more slowly thtan repeaters. 

Roiters: Rou:ers are more intelligent than bridges. Whereas a bridge can only deternine whether or not to pass 
a message forward, a router w\ill deteritine the optinal route that the message should take. This capability reduces 
not only the cost of trarisnsission. but also nelwork congestion. Routers operate at Layer 3 of the OSI model. They 
are protocol sensitive, and hence call oily connect I.ANs based on the sate upper-level protocols, 

Brout'rs: Brouters conbitne some of tine bridge's fulctions with those of the routers. 

Glutl'wavs: (ateways operate at the applications, or top level of the OSI reference model. '[hey link dissimilar 
networks by translating tron one set of protocols it) another, thereby overcoming differences inl trais tn ission speeds. 
signal levels, and data format. 

Sirrnrrrat I 
Witllam Statlings, "lttcrtnct,,orking: A (rude for the Pcnplxed," lele'(r'rirr ntrrorat ons, Scpi iruihr I1)9, pp. 25-30. 

SOURE': )cbbie "Eii.ct tie tirouter An t ptaic on t.rk ig LANs." l ri 'rmwrntatri .o..November tXS, pp 38-43. Also 
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Box 3-D-Major Trends iii the Local Area Network (LAN) Industry 

Vendor con.solidation: Mergers, aC<quisi'ions, and joint ventures anrong traditional IAN vendors are increasing 
as the industry matures arid 'cedors consolidate. Driving factors include convergence in ILAN applications and 
products and expanding geographic net,.,ork scope tow.ards WANs I+AN-to-LAN integration). 

PuhbliC tehTIony nmowrL cpitr1it: Iocal telephone c mpanies will increasingly offer LAN and WAN on an 
intra-LA-lA basis as central-office smitches are enhanced with data networking functionality. Telcos will either be 
itcoirpetior to I.AN ,cridots or possibly a partner in serving certain key strategic end-user accounts. 

.,'~c re dtjf'rc'muto on: I.AN s mware is becoiming the core dtiffereniti atiig technical factor. Vendor strategies 
are based oil soflyare plIittllis and protocol,. aid user product selections are based more oi software performance 
than the underlyineg hard,.'are 

1)10l mi--I.th r'e.t/arch:and tk n ric: Recognizing that Ethernet and token rig have different 
application, suitabihty, usetrs are increasing, ,tarndardizine Oil both arid then allowing irdividual procurements to 
be made et,.,eei them as ,pplialtio , (lictate. Stromi product support frot multiple vendors in each case reinforces 
the dual standardiiation and pla., vendors of proprietary standards at more of a disadvantage than previously. 

,Vctrccc rA, Pailf, cii'tpit He tr e indstrv',,s endos have been able to adequatelv offer nelwork management 
are dritlardir 

LA.Ns over a gegralhplicall, dispersed scope Netv,ork irllarage1erIt lintilations continue to be tilesingle most 
frCLLuerit reason ,hv users 1i1nt tl s/e arid scope of LAN entations. 

products for a sinele I..\N.e,,_rs more sophisticated pr(ducts that can nmarige arld integrate multiple 

irnpler 
,Vc'wofr k .solttca'c' [(M'/,''rctna( , 11li(W''kuigin': Multiple softwarc protocols and interftaces will become more 

c0ornu1iiollV inaLtldIedt ilil sCerraIsiMle or ateailrteltce. As protocols are ermibedded ini a common interface or 
pIoto)l ".,tack,. overall nct,.rk nnienitory reqluirement,, kil hibereduced arrd users will have iore capacity forct'ioralpp'li i S-",peer ic1 taslk ",. 

t-l)l)l etm'r.'ti . Fiber -optic technology cost/petI'rrnarice is becoming feasible fur L.AN-to-LAN backbone 
inteCgraton ard %,ill b' teasihle to linktilg ih-pccver workstations within 2 years. FD)1I will become established 

-as th. primlary fitr ILAN tanldad Major vendor sulpport is nok, boeginning, as seen by FD)1I plars announced by 
IJEC ard IBM. 

If':I'rc- ). ; ,( cctamt c o/ 1( ' tCP/IP i,1'cklv belritlirig established as a high-peroriance network 
protlokol- -recet illcoumeritcial applications s.ee,,erIsn,as well as the felderal government for \ihich it was
originally c vh&elold. I'sIC invstleltV s \kill not be discarded for at least several Nears until OSI protocols
.olidit, --een the1. s,!ci. inlratioT pls', \%ill have to e available to address TC'P/IP-to-OSI needs. 

olct,.'Stic',i cll or: Mkole I ',ill be: otti lliihost access ieed,. earl\ and".k\N, based As nairfrane 
lirnicoimputer prOCCsLiIg pOken beicoomes a anmailale serve to distribute andthe desktop, I .ANs will informialion 

COtiMpuriiM nIM lI crorrin c \,olkstliolli , tl',.,.t;i)M hIl-pl 

1.AA s l-.' Be\ n lll is ist Ila,,port scutiitm (e.g.. encr. ption ),I.AN managers are facing growing needs 
to establish mlmitmi secLirIt\ 1ro0t uncatlith r'd internal a,, ,ell as external access. As ILANs proliferate so 
d(ws general ditrihticn ofl linlanill CI.thereby.compo nding intormatior security management itt contrast to 
earlier .CtIIf ell/C (dai l olteC' lli' \ lrl'iriitrlts. 
K".cF DDI - kit i'CT'hIVI!uICd c.dA 1ctc'r;. I \\I.c! h calarc-r - ,rk,I.ATA - hkal access and irasrcsri area. OSI = open sysrems

ccICc loich 1 'ri'clciitr , .Icct-.)11('' - -i t I/lrctrnei prccicccd]. WAN , IdiareanrImi.o k 

Soit "R('t: RctrcsluLcd hs I \' altV t1,11 tIc ', c ctllo rmigaiccINNIm ll cmu 
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Figure 3-6-How a Consumer's Credit File Can Travel 

Seeing the potential in this, Just Ask looks 

for new ways to make money. So itbuys 
data on Billy Buyit from the federal gov

eminent, state and local courts, motor vehi
clebureaus, and insurance companies.3 Ayear later, Billy Buyit Then, for about 10t apop, it sells hisapplies for a loan with profile and credit record to

Credit Happy Ic.,a mort- \Z_ marketers looking for gage lender. Credit Ilappy customers inBilly
checks with Just Ask to S~eBuyit's age, income, 
ifBilky bill., and lifestyle groupBuyit paws his oil 
time and, for $2, getsa com-

The bank sends Ihe in

2forniatiou to the jlu,-I 

Ask credit bureau, where it 
is kept for fort her efer ercI 

4(7
 
"A 5 One isExtra 

Tight Window 
Co., which notes 
Billy Buyit's salary 
and offers adeal on 
replacement win
dows. He's also on 
a list bought by Too 

/ Bad Collection Co.It duns him for an 

old $50,000 loan he 
took to go to Sky's 
the Limit Universi

applies fort he rus i eCredit Card, listing his So
cial Security nuinhetr, batnk 

by M r Hil in 

account nuntlles,address, 

and~ o:hrpisnldu 

SOURCE: Reprinted from the Sept. 4, 1989 issue of Business Week,by special permission. Copyright 1989 by McGraw-Hill, Inc. 
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Targeting, however, is a two-way street. While 
individual users can employ targeting devices to 
customize the messages they receive, the transac
tional records they leave behind can be compiled and 
manipulated by others to target them for unsolicited 
information, 

STRUCTURAL CHANGES 

IN THE COMMUNICATION 


INFRASTRUCTURE 

For almost acentury, technological developments
incommunication supported and sustained the U.S. 


communication regime, which was vertically struc-
tured around distinct media. Within each industry, 

control flowed generally from the top down, and 

relationships among the key players were extremely

stable. 


In telecommunication, for example, the business 
decisions facing a central office executive were quite
straightforward becauserelationshipsamongsuppli-
ers and customers were rather cozy.1 46 And telecom-
munication users played almost no decisionmaking 
role at all. The situation was not much different with 
respect to the mass media. Although there was no 
monopoly, the large film studios and the three majortelevision networks made the key decisions, estab-
lishing programming and determining the means ofits distribution, 

The patterns of these relationships have now been 
overturned, due in part to the technological trends 
identified above. Given the rate of technological 
change, it is difficult to predict what the future might
hold. Nonetheless, four major structural changes in 
the communication infrastructure can be discerned: 

1. the globalization of the communication infra-
structure, 

2. 	 the heightened importance of the large user, 
3. 	the need for system int2gration and the rise of 

the system integrator as a key player, and 
4. 	 the multiplication of communication net-

works. 

Globalizationof the Communication 
Infrastructure 

With the liberalization of communication regimes
worldwide, technological advances and economic 
developments will foster an increasingly global 
communication infrastructure. In the sht"period
since the divestiture of AT&T in 1984, con-imunica
tion vendors and users alike have taken a number of 
steps that will inexorably lead to such an outcome. 

Historically, U.S. needs for communication
related products and services were met domestically.However, by rupturing old relationships and the 
established way of doing things, the process of 
divestiture opened up the U.S. market to foreign 
countries. Many foreign firms were quick to take 
advantage, and understandably so. At present, the 
United States represents approximately one-half of 

the world market for telecommunication equipment
and services. And the Department of Commerce 
estimates that by 1992 the value of this market will 
be around $1 trillion. 147 Meanwhile, the world 
market is also sizable, estimated to be $140 billion 
by 	 1992148 (see table 3-6). 

Technological developments are also contribut
ing to this trend. Although advances may lower thecosts of products and services in the long run, in the 
short run such developments can greatly increase the
cost of doing business. For example, itapproximately 	 now costs$2 billion over a 10-year period todevelop a modern central office switch. 149 To spread
these development costs, firms are expanding their 
markets beyond their national boundaries. 

European firms have been particularly active in 
this regard. A good illustration is British Telecom, 
now the world's fourth largest telecommunication
company.150 In 1984, British Telecom did not boast 
an office outside of the United Kingdom; today, it 
has offices in 30 countries. 151 As part of its global 
strategy, British Telecom spent $1.37 billion to 
purchase a 22-percent interest in McCaw Cellular, 
the largest cellular carrier in the Uiited States. To 
round out its efforts, it also bought the Tymnet 

1 
4 
6ScC Robert J.Cynbala, "Strategies for Global Markets." Conununcations Week, Oct. 19, 1987, p. 20.
 

147Jefferson Grigsby, "Global Repor," Finantial lWorld, Apr. 18, 1989, p. 33.
 
148Frity W. Ringling, "Going Global," Telep/ion). Aug. 28, 1989, p. 39.
 
149
Grigsby, op. cit., footnote 147, p. 33.
 
'- 0For a discussion, 
see Ibm Valovic. "[T Ventures Proliferate as International Markets Complicate," Telecommunications, September 1989, pp.

57-58. 
t5IGrigsby,op. cit.,footnote 147, p. 36. 
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Table 3-6-World Telecommunications Equipment 

Market (billions of dollars) 


1986 1989 1992 
actual estimated projected 

Customer premises
equipment ........ 40.0 44.0 59.0 

Transmission ........ 23.0 22.0 19.0 
Cable and outside 

plant .. ........ . 
Switching ........... 

11.5 
40.0 

11.0 
43.0 

9.0 
53.0 

Total ............. 115.0 120.0 140.0 
SOURCE Roprintoc wLih permlssion from Tokophooy, Aug 28, 1989, p 40. 

subsidiary of McDonnell Douglas Corp.. thereby 
acquiring the second largest public data network in 
the United States. 152 AmiongL British Telecom's other 
North American holdings are 5 1 percent of Mitel, 
the Canadian-based i3X tanufacturer and 80 

percent of Metrocast. a rational paging service, 
Ericsson, the third largest teleconunication 

company in Europe. has made equally impressive 
strides, now drawing 8) percent of its revenues from 
exports. Entering the mobile telephone business in 
the beginning of the 198)0s, the Swedish company 
now accounts for 25 percent of the U.S. mobile 
telephone market and 4) percent of the world 
market.5'a While slow to enter the European tele-
communication market, Ericsson has had considera-
ble success selling in the Middle East. the Far East, 
and Latin America. 

Given the success of Minitel in France. it is not 
surprising that the French have based their U.S. 
market debut on the future prospects of videotex and 
information services."" In M ay 1QXX8.Ninitel Serv-
ices, a subsidiary ofFrance Telecon's Intelmatique 
Divisiott, was estahlished through a joint venture 
between Minitel USA and lnfkOnet. Thus, Americans 
with modetns will inow he able to access American. 
French. and Canadian intornation. entertainment. 
shopping. and other serviccs. 

2

Global acquisitions have not been limited to 
telecommunication. In the years since divestiture, 

foreign companies have spent more than $12 billion 
to buy book. magazine, movie, record, and printing 
companies that are based in the United States. 156 As 
one industry analyst notes with a touch of irony: 

Bruce Springsteen's anthems about life in Amer
ica have made him a superstar, but when it comes to 
his record label, a Japanese company now calls the 
tune.157 

In like fashion, the Gennan media conglomerate, 
Bertelsmann AG, is today the owner of RCA 
Records and Doubleday Books, which publishes the 
prototypical American magazine classics, Young 
Miss and Parents Magazine.SX 

It is only recently thai U.S. communication 

businesses have begun to fully explore the possibil
ity of developing their markets abroad. One reason 
for the delay is that, with deregulation proceeding in 
foreign countries more slowly than in the United 
States, U.S. finns have not been able to gain access 
to their inarkets. This situation should improve in the 
future, as all countries are now experiencing consid
erable pressure to liberalize their communication 
regimes. 59 A second reason why U.S. Finns have 
been slow to develop global strategies is that the size 
of the U.S. market has been generally large enough 
to fulfill their revenue needs.' 6( With a saturated 
domestic market and increasedsupiruc competition fromfoeg aprchlapochs 
foreign suppliers, such parochial approach is 
becoming harder and harder to sustain. 

In response to this changing environment, a 
number of U.S. companies are rapidly seeking 
foreign partnerships and alliances. Recently, for 
example, AT&T" entered into a major agreement 
with Italtel to help it modernize the Italian telephone 
network and to jointly produce equipment for the 
European market. tlt And the BOCs, eager to extri

5 John WfllI uIIsoll anld Carl WiIon, "Hrot,,h ICIlcc01i tfi, t" m dnl:, pa nds t S. Dat ol011 Polosition 7(lephony, .Aug. 7, t9599, p. . 

I'(}ri~sh%,. op L11, 1l 1o10 1-.C 'p 1 
1"Kathilccn Killett . "lwenm i liit'i 
I'Sec Bell tI lta~dlkl.: l Irit' Lrln 
rtPaul tl-rI , T11 t11 mi Ir0s.%,i l Ol 

lIhid 

Scrs c, (Comn g it Ailcric.a." (.on,iLtuntiinoatig 
of ilhi (;obal Vilagc,".i .\wuon,. June 12. 

e"1\Ih Mogult (GlOhal tn-rn' 'S. tLuiat 

xsl'k't', Nov. 7. i18 , p. 46. 
t95i pp 799-8 19 

; Raise t:carN, 7he Washingtonl'o.it. Nov. 27. 1988. p. H 

It"' veCseeC,tr C~allpllc, thait th LuropeIian . momI. C.' mmissuion is pushing lcgislation that \,ould end state monopolies frcertain telephone 
services. For adiscussion, see N1Ps skkorern aid S, shickir. -1fc ImpatI of tFiuroXc 1992 on the Telecom industry," Telecommunications, August 1989. 
pp. 51)-N) 

! *'For a discussion. scCRimgling, op 'it . hhX1iriol I-IS 

IJohn Williu son, -AT& t.l talClFtia/c 5 oc k Swap Agreetnent," Telephon,, June 12, 1989, p. 8. 
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cate themselves from domestic regulatory re-
strictions, are now undertaking Inumber of interna-
tional ventures. US West, for exaunple, has joined a 
company from Hong Kong to bid for that country's 
first cable system. Pacific Telesis has joined Cable 
& Wireless to develop a $350 million undersea cable 
to Asia. And Bell South is involved in cable 
enterprises throughout the world., C2 

Characterizing the upheaval that is taking place in 
an increasingly global communication environment, 
telecommunication analyst Tom Valovic notes: 

It is increasingly an anything-goes scenario, withbenefits accruing to users if. and only it. they can 

stop scratching their heads and start figuring out 
which companies they should start making alliances 
with. Take something as seemingly innocuous as 
cellular in the U.S. In Nynex's territory, there are no 
less than two other BOCs---Southwsestern Bell and 
Bell South-looking for cellular business (besides, 
of course, Nynex). Extend that to the global market 
and the BUCs as a group have more irons in tie tire 
than McDonald's has ISI)N lines. Bell Atlantic, for 
example, is involved in upgrading Spain's public
telephone network-no tuean feat. But, as the British 
like to say, turn-about is fair play, so we should 
expect that the ITs ill increasingly e scouting 
for prospects in the BOCs backyards asIWell. 

The Growing Importance of the Large User in 
Defining the Communication Infrastructure 

In the regulated environment before divestiture, 
communication users were extremely limited in the 
degree to which they could intIluence the communi-
cation infrastructure. The key decisionmakers were, 
first, the communication vendors, and second, pub-
lic policy officials. As IWo itltustrI analysts charac-
terize tle situation: 

Typically. the major vCndo, or vendors) estab-
lished indust, standardl, regarding systems archi-
tectUre, product features. and incorporation of ne, 
technology, technical protocls, performance si.n-
dards and pricing. These paranmeters he'atne the 
benchmarks against which other vendors designed 
and marketed their oin produots. And so in many 

,
I-, rgsbh,. op. eli,fotnolte 
""Vah' I ,Jp Lit.. t001IIItk 01i , S"
 

respects, vendors paid more attention to one another 
than to the user .... 

Government policymakers determined market 
participants, specified which products and services 
the market participants could offer, and approved the 
rates that could be charged for these services.tM 
The role of the user began to change, however, in 

the face of technological advances.165 As described 

above, the dispersal of intelligence throughout the 
network, together with the unbundling of communi
cation products and services, gave users much 
greater control. It was, in fact, the new-found ability
of users to design their own equipment or create their 
own networks that ultimately led to the breakup ofthe old communication regime. 

Economic developments have also supported an 
enhanced role for the user, especially the large
business user. With the shift toward an information
based service economy, communication is becom
ing more of a strategic, competitive factor in 
business (see ch. 6). Hence. many companies are 
low spending unprecedented amounts on communi

cation services. For a service business such as 
Citicorp, for example, telecommunication has be
come the third largest cost item. 166 Under such 
circumstances, large users are far more likely to both 

seek and bargain for the best set of arrangements to 
meet their own particular needs. With a much greater
stake in communication and information services,
they are also more likely to organize as a group to 
achieve their common ends. Business users also 
have much greater economic clout. Approximately 
50 percent of all long-distance traffic is accounted 
for by 5 percent of domestic and long-distance 
users. 167 

Viewing communicatioi as a competitive 
weapon, business users have been quick to adapt to 
their new role. As detailed in chapter 6, many have 
opted to bypass traditional providers, devising 
communication networks of their own. Others have 
joined forces to establish user groups to design and 
develop their own sets of standards. Users' efforts to 

;"'Sandra (G tuck aid Audit, M \\,cktcr."Vendor, and Users Ihey Need toStart Building Iogethcr,"('onunicwaionsWeek, CLOSEUP, Fecb. 29, 
19 8Qp 13 

'ra'a liorN if the k business,u.'r, see Dan Schiller, Ieleinatic. and Government( Norwoxd, NJ: Ablcx Publishing, 1982).changing role of thelarge 
Ii"61.h Noam,"The Public 'eleconnnutication, Net\. ork- AConcept ii lrantsitron," Jornalof(.ommiintt'ation vol 37, No. I. Winter 1987, pp.30-48. 

('owlicy. "tFhe"'Petcr Global'atot oft It'lcphonc t'rcing and Servce,", e'ecommuicatio , January 1t988, p. 39. 
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develop protocols for manufacturing and office 
automation are an example. 168 

Vertical Integrationof Key Industry Players 

andthe Rise of the System Integrator 

As aptly portrayed in the nursery rhyme "Humpty 
Dumpty," trying to put things back together again 
often presents a great challenge. In the post-
divestiture environment, the winners will be the 
vendors who do this best. As Peter Huber perceived 
with prescience in The Geodesic Network, 16 9 the 
demand for system solutions, one-stop shopping, 
and ease of management will eventually lead to the 
vertical reintegration of the communication indus-
try. A number of signs already point in this direction. 

One major indicator is the number of mergers and 
bsi-acquisitions occurring in the industry. Many busi-

nesses spawned by divestiture are now finding their 
situations more difficul. Not only is there more 
competition; users, having become more sophisti-
cated consumeis, are seeking more technically
advanced and integrated solutions to their prob-
lems. 170 Notes Elizabeth Horwitt in this regard: 

They tell me that corporate network managers are 
crying for Mother-Ma Bell. that is. Well, why not? 
Inthe predivestiture days, companies ordered every-
thing from AT&T and howled for AT&T whenever 
there was a problem. Those were the days. Now 
post-divestiture has complicated telecommunica
tions departments' lives, with an ever-shifting array
of tariff structures and diverse, rapidly evolving
technology. Management is simultaneously 
demanding strategic, reliable communications and a 
firmer bottom line. 171 

To survive in this environment, businesses are 
finding it necessary to team up with one another. 
This kind of a response is particularly evident today 
in the market for LANs. 172Throughout the industry, 
the number of players has been dwindling, with all 

of the major LAN companies-including Thernet, 
Novel, 3 Coin Corp., Excelan, Sytek, Inc., Netar 
Inc., Interlan, and Bridge Communications
involved in at least one acquisition.173 

Many companies are also taking advantage of 

technology convergence to enhance their overall 
system capabi!ities. Digital Equipment, for example, 
recently announced four new alliances designed to 
bolster its strength in communication. It has signed 
agreements with DSC Communications Corp. to 
develop a service control point, with Cincinnati Bell 
Information Systems to design and market a new 
cellular billing management system, with Siemens 
Public Switching Systems to develop and market an 
information service gateway for the telephone mar
ket, and with DATAP Systems to help market its 
operations support system for telephone companynetwork management. 174 In like fashion, AT&T has 
offered $250 million to purchase Paradyne Corp. in 
an effort to strengthen its position in the data 
communication marketplace. 

To package their services to meet the needs of the 
business user, most vendors now see themselves in 
the role of "systems integrator." These vendors 
might include the classic systems integrator, such as 
Computer Sciences Corp. or Electronic Data Sys
tems Corp., as well as major computer vendors, the 
BOCs, the big eight accounting firms, and independ

ent companies such as Network Management Inc.,
that have merged to compete with the larger
vendors.' 75 According to one analyst: "They're all 
hungering for a pie that [is said] to be growing at 20 
percent a year."' 176 As described by another: 

This whole thing of network management isn't 
about providing end users with what they want to 
see. The fight is about grabbing control of network 
management. lie who manages the network controls 
the data processing center. 177 

t68For discussions, see Stan Kolod.,icj. "No More Money to Burn: Industry Demands Solutions." Cormputt'rworld. Sept. 7. 1988. pp. 31-34; and Mitch
Betts, "MAP/TOP User Patrons Plan Crusade Expansion. Computerworld, Feb. 20, 1989, p. 42. 

lf'Huber, op. cit.. footnote 71.
 
0
"')For adiscussion, see John Keller. "As the Big Gei Bigger, the Small May Disappear," Buiiness Week, Jan. 12, 1987, p. 90.
 

' tElisabcth |torwitt, "When 
 Othcrs Tend Your Nei." Computerworld. Mar. 6, 1989. p. 66. 
172See Timothy Haight, "Merger Marks the Industry's Midlife." CommunicationmWeek. Apr. 3,19' ', pp. 1,46.
 
173
1bid. 

174Carol Wilson, "Four New Alliances Target Telcos," Telephony. May 29. 1989, pp. 15-16.
 
175Kelly Jackson, "The Diversification of Systems Integration," CommunicationsWeek, Aug. 28, 1989, pp. 22, 23.
 
176Mark Breibar. "Systems Integration Surge," Computerworld Focus on Integration, Feb. 4, 1989, p. 12.
 
177As cited in Christine Bonafield, "AT&T Targets SNA Cuslomers," CommunicationsWeek. June 20. 1988. p. 1. 
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Multiplicationof CommunicationNetworks 
In the past, one telecommunication network 

existed to provide universal service to all users. This 
arrangement was quite suitable, as users' needs were 
very similar and the services that could be offered 
were relatively limited. Businesses used the tele-

samephone for voice communication in much the 
way as households did. 

Today, this is no longer the case. For many 
businesses, transmitting data now represents a more 
significant cost item than transmitting voice. Differ-
ent kinds of businesses increasingly have different 
kinds of business needs. Thus, banks and other 
financial institutions have developed specialized 
communication services such as the Society for 
Worldwide Interband Financial Telecommunica-
tions (SWIFT), while manufacturers have developed 

their own communication protocols, such as manu-
facturing automation protocol (MAP). Even system 
integrators are beginning to differentiate themselves 
by providing specialized networking services.' 78  

Given this increased demand for specialized 
communication services, together with the technicalability to unbundle and reconfigure commulnication 
systems th nume of coniconineto 
that comprise the communication infrastructure is 
likely to multiply in the future. As Eli Noam has 
lied out: 
pointed out: 

The emergence of technological and operational
alternatives undercut the economies of scale and 
scope once offered by the centralized network. Inthe 
past, sharing a standardized solution was more 
acceptable to users because the consequential loss of 
choice was limited and outweighed by the benefits of 
the economies of scale gained. As the significance of 
telecommunications grew. however, the costs of 
nonoptimal standardized solutions began to out
weigh the benefits of economies of scale, providiag 
the incentive for nonpublic solutions. Furthermore,some users began to employ a differentiation of 
telecommunication services as a business strategy to 
provide an advantage in their customer's eye. 
Therefore they affirmatively sought a customized 
rather than a general communication solution.' 7 9 

17SKclly Jackson, "The Diversification of Systems Integration." CommunicationsWeek, Aug. 28, 1989, pp. 22-24. 
179EHiM. Noam, "The Future of the Public Network: From the Star to the Matrix," Telecomnmunications,March 1988, pp. 58-59, 65, 90. 
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Chapter 4 

The Impact of New Technologies on 
Communication Goals and Policymaking 

INTRODUCTION 

The nature of the communication infrastructure 
reflects the pattern of economic relationships that 
exists among and between key players in the 
communication system, as well as the public policy 
goals and corresponding rules that govern these 
relationships. In the United Status, government has 
traditionally played a minimal role in shaping the 
communication infrastructure. In general. industry 
leaders have been the driving force in developing 
and promoting communication technology in the 
marketplace, competing among themselves for pri-
macy. Government intervened either to induce or 
ratify interindustry agreements, and to temper themin accordance with public or nationald security needs. 
An comunwichpublcnationar hascrtzeds.A s on e co mm un icatio n sc holar has c haracterized th eth 
decisionmaking process: 

Regulation is not a central driving force in the 
system; rather it hovers outside and to the rear of the 
system, reacting to problems rather than initiating
policy, and generally seeming to maintain a balance 
among competing interests rather than promoting 
one specific interest.' 

In the past, the goals and rules of the system, and 
the balance among inteestcd paiiics, were generally 
accepted and relatively stable. Today, however, 
these arrangements are increasingly being called 
into question. Recent technological and socioeco
nomic developments are unraveling the U.S. corn-
munication regime as it has traditionally evolved, 
bringing new possibilities, new players, and new 
problems to the fore. Above all, questions are being 
raised about the goals of the communication systen 
and about how, and by whom, future communication 
policy decisions should be made. 

The divestiture of AT&T and deregulatory con-
munication policies, for example. are shifting more 
and more decisions into the marketplace at a time 
when new technologies are generating new opportu-

nities in all realms of life. Some applaud these policy 
developments, seeing in them new possibilities for 
innovation and growth. 2 Others fear that if decisions 
about new technologies are made solely in the 
marketplace, important social, cultural, and political 
opportunities will be lost.3 

The retreat of the government fom the commun
cation decisionmaking process at the Federal level 
has given rise to a number of jurisdictional issues 
centering on the role of the States in establishing 
communication policy. Jurisdictional issues have 
also emerged among Federal institutions, as differ
ent stakeholders have sought to gain their own 

advantage by structuring the decisionmaking process in their favor. In addition, the rise of transna
tional corporations in a global economy is blurringbo nboundaries between t 
decisionmaking. 
the a i s e w en nationaln l r a ia i anda d internationali n l 

If 	the Federal Government is to develop and 

ete a tinal comnitin po approp 
ate for this new environment, it will need to develop,
and garner widespread agreement on, a common set 
of up-to-date communication policy goals and 
strategies. This requires an examination of past goals
and strategies to detennine whether, given changing 
conditions and circumstances, they are likely to 
remain valid in the future. To this end, this chapter 
will: 

describe the nature of goals, and the manner in 
which they are generally established s 
g 

w 

identify and describe the traditional values atid 
goals that have guided U.S. communication 
policy in the past: 

* 	describe and evaluate from an historical per
spective how well, and under what circun
stances, communication goals were achieved in 
the past; and 

e 	identify barriers or changed conditions that 
may make it difficult to achieve such goals 
today. employing similar kinds of strategies. 

Vincent Mosco, "The ('onintwicationi S stemr From a Regulatory P1crspective," OTA contractor repon, DEceniber 1986. 
'See. for exanple, Eli Noarn, "The Public Felecommunication Network A Concept in Transition,"JourrullyCommunu ation.vol. 37, No. I,Winter 

1987, pP 30-4N. 
3See. for example. foner FCCt(ommissioner NILholas Johnson's comnents on the Van Dcrlin bill. in Timothy Ilaighl (ed.), Telecommunicatio s 

Policy and the Citten (New York. NY Praegr, 1981 p,P. 1-8 
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THE NATURE OF GOALS AND groups acting through the push-pull mechanisms of
THE GOAL-SETTING PROCESS the marketplace. 

The issue of whether or not to establish orTo understand how communication goals might significantly alter basic goals is rarely placed onaffect choices about the communication infrastruc- decisionmakers' agendas as a formal matter, to beture, it is necessary first to consider the nature of considered as part of a rational decisionmaking.
.goals themselves and how they are -established. -..process- It is: much more likely-thatg6als'_illF beGoals are statements of values that serve to guide
decisionmakers. 4 They are the criteria against which 
choices are weighed. Goals serve to signal the
bounds of acceptable behavior and to legitimate the 
allocations of costs and benefits associated with 
decisions. Individuals, organizations, and nations 
establish goals as a way of signaling a commitment,
identifying aspirations, clarifying objectives, or 
integrating diverse elements through a common
bond.5 

Goals can be general or specific, they can cover abroad or narrow range of activities, and they can belong term or short term.6 Generally speaking, theless structured the organizational context, the lessagreement there is likely to be on norms and values,and thus the more vague and general the goals, 
Similarly, goals set higher within an organizational
hierarchy tend to be more generic because the views 
to be reconciled are more narrow and specialized. In 
like fashion, the more enduring goals are intended to 
be, the greater the number of situations and events 
for which they must account, and the more ambigu-
ous and flexible they will be.7 

Goals can be established in a number of ways.
They may be set as part of a deliberate, formal,
rational process. Or they may be established inad-
vertently, for example, through some administrative 
action.8 They may even be created after the fact, as 
a means of synthesizing or justifying some previous
activity. More often than not, however, goals are 

created through an informal, day-to-day process'of
"organizational fighting, mutual concessions, and
coalition building."9 Or they are determined indi-
rectly by the cumulative behavior of individuals and 

defined, interpreted, and/or redefined in the course 
of their execution and implementation. Or, if goals
remain inchoate, they may be determined indirectly,
driven primarily by market or technological forces. 
To the extent that issues about goals are resolved 
either indirectly or from behind the scenes, one 
might say that, although decisions are made, the 
subject of goals is never really placed on the policy 
agenda.
 

Major revision of goals is discouraged by a 
number of factors. One of the most important is thatexisting goals reflect past bargains and agreements,which may have been attained only with considerable effort and expense. By formally reopening thequestion of goals, existing bargains and alliances may become unglued, and a new consensus around 
a new set of goals will need to be developed.

Organizations also become structured around 
goals, and their structures may serve to constrain 
future choices. Within organizations, decision
makers will generally try to deal with problems in a 
piecemeal fashion and with well-tried solutions. As 
social psychologists Katz and Kahn have described 
it: 

They Ithe decisionmakers] do not consider all 
possibilities of problem solution because it isof the 
very nature of organizations to set limits beyond
which rational alternatives cannot go. The organiza
tion represents the walls of the maze and, by and
solvinglarge, organizationalproblems,decisions have to do with maze not reconstructing maze 
walls.tO 

It is, in fact, this interrelationship between organiza
tional arrangements and goals that suggests that any

4Hcrbert Simon. "On the Concept of Organizational Goals," Administrative Science Quarterly. vol. 9,No. I, June 1964. p.3.5Murray Edelman, The Symbolic Uses of Politics (Urbana, IL: University of Illinois Press, 1985).6Daniel Katz and Robert Kahn, The Social Psychology of Organizations (New York. NY: John Wiley and Sons, 1976), p. 479.7Sec discussions in Simon, op. cit.. footnote 4,pp. 176-178: Katz and Kahn, op. cit,. footnote 6,p.481; and Richard M. Cycn and JamesG.March,ABehavioral Theory of the Firm (Englewood Cliffs, NJ: Prentice-Hall, 1963).
&Simon,op. cit., footnote 4. 
9Katz and Kahn, op. cit., footnote 6. For adiscussion of this process, see Cyen and March, op. cit., footnote 7.pp. 29.40,
tOKatz and Kahn, op. cit,, footnote 6,p. 283. 
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basic change in an organization's goals will entail a as a means of gaining access to the policymaking 
corresponding change in its structure. process, a development that the courts have fostered

by lowering standing requirements. 14 
Decisionmakers may also avoid publicly raising 

issues about basic goals becausc of the potentially It should be noted that goals, once set, can 
negative political consequences. The setting of subsequently be undermined. According to the 
policy goals generally serves to establish or rein- "capture" theory of regulation, for example, agency 
force the way in which scarce resources or values are administrators become cc-opted over time by the 
distributed among members of i group or within very interests whose behavior they have been 
society. 13y not questioning goals, or by speaking of established to regulate. As a result, they tend to 
them only in the broadest sense, (itcisionmakers can redefine tie agency's original goals in a way that is 
be held less accountable to those stakeholders who favorable to the regulated industry.15 Of course, 
are loseis in the goal-setting process. administrative agencies re more or less subject to 

capture, depending on the overall political climate
Although it is rare that baictoals are totally and on the resources and behavior of other actors. 16 

revised, they are olten adjusted in an incremental 
fashion over tine to iet the requirements of When goal-, are undermined, or when they do not 
changing circumstances and values. Such readjust- keel) pace with changing circumstances, they may 
ments come about, for example, then the authority need major revisions. The neglect of fundamnental 
to deftie and refine goals through the process of changes over time will result in impotency, if not 
rulemaking is delegated tioa government agency.t | irrelevance. Signaling the need for change might be, 
Through this process. Federal administrators often for example, the breakdown of internal alliances, the 
have considerable leeway to "interpret" and opera- recurrence of unsolved problems, and the emergence 
tionalfiZC the meaning of a LM'. The a.Ullt Of this of powerful new players who may want to change
leeway depends on the specificity and narrowness of not only the rules of the game, but the game itself. 
the law, and on the extent to which olher actors areable to constrain anl agency s actions. 12 Experience in the United States matches this

general description of goal-setting. This is particu-
Just as issues about goals are raised by Federal larly true in the case of communication, where only 

agencies in the administrative proces., they cail also a few major legislative decisions about goals have 
be placed on the ageinlda through the judicial prc ess. been made. Of course, the most important and 
In addition to adjudiCting disputes, the courtIs have enduring decision occurred within the context of a 
filled in the ruiles oii " iLNv issues Icft uircsolved by iotal revision of governniental affairs-at the Con
existing legislation, often expanding the scope of stitutional Convention when the delegates agreed to 
government pi ,granits in the process."'The judicial include within the Constitution three clauses that 
proccess his also beel used by individu. I lld groups provided, in turi, for freedom of the press, the 

in a, Ilh " liMU elIII' hCi lLtIiiakia For i discussititi 
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protection of intellectual property, and the establish-
ment of postal roads. 17 It took almost 150 years,
however, before the legislature debated and estab-
lished additional national communication goals,
first in 1912 and 1927 with the enactment of the 
Radio Acts, and subsequently in 1934 with the 
passage of the Communications Act. 

Even then, the standard that broadcast communi-

cation should serve "the public interest, conven-

ience, or necessity" was stated so vaguely as to leave 

room for considerable compromise. 8 So, too, was 

the goal for providing "so far is possible, to all the
people of the United States, a rapid, efficient,

Nation-wide, and world-wide wire and radio coin-

munication service with adequate facilities at 
 rea-

sonable charges;" for this definition (lid not provide

criteria for defining adequacy and reasonableness, 

Although from 1976 to 1980 Congress did reevalu-

ate communication goals, these efforts to revise the 

1934 Communications Act failed for a oflack 
consensus. 9 Today, as a result-in the absence of 
clearly defined and consistent goals established 

either by the Legislature or by the Executive-

national communication policy is being set, for the 

most part, by the courts. 

Despite past reticence in formally addressing
communication policy goals. there are. today, a 

number of circumstances and considerations that
 
might again place this subject on the agenda of key

decisionmakers. As the boundaries between technol-
ogies, markets, and jurisdictions are realigned, many 
of the agreements and coalitions that have sustained
traditional communication goals are beginning to 
erode. Not only is the balance of power among
traditional stakeholders shifting; in addition, new
players, eager to take advantage of the opportunities 
that new technologies afford, are entering the scene 
and placing new demands on the system. In this
context. many of today's problems are no longer
amenable to old solutions, and efforts to resolve 
them may be more difficult. With the multiplication
of players and the globalization of coninunication 
markets, control over the communication infrastruc-
ture is becoming increasingly dispersed. 

1
7 Ihtel de Sola Pol, Teuhmroloi:'. 

In reevaluating communication goals, it is useful 
to consider how the development of new technolo
gies has affected communication goals in the past.
Communication goals have rarely been established 
formally at any one moment in time, but rather have 
been developed over time in the course of political,
administrative, and economic processes. Therefore, 
any analysis of their evolution requires taking abroad historical approach, focusing the valueson 
that Americans have attached to the role of commu
nication at different times and in different circum
stances. 

Employing such a perspective, it becomes evident 
that the way a new technology evolves and the 
purposes for which it is deployed depend not only on 
the specific technical characteristics it exhibits, but 
also on the social context in which it emerges and the 
laws and public policies that exist, or are set up, to 
govern its use. The emergence of new communica
tion technologies has always served to center 
attention on the role of communication in society. In 
recognizing the potential of each new technology,
communication has been viewed not just as an end 
in and of itself, but also as a means for addressing
other societal issues. In this sense, although a 
nation's communication system is built of technology, organizations, and personnel, its very nature 
reflects major social choices and values. 

U.S. COMMUNICATION
 
POLICY GOALS
 

Despite the fact that Congress has only rarely
established communication policy goals on a formal,
legislative basis, it is possible to identify a consistent 
set of U.S. goals that have endured over the past 200 
years. The major goals have been: 

* 	 freedom of speech and freedom of the press, 
e 	fostering the diversity of content and a market

place of ideas, 
* 	achieving efficiency and interconnection, 
* 	nationwide universal service and equitable 

access, and 
olFree h, n ('anibride, MA. Fhe Belknap Press of Ilarvard University. 1983), pp. 16.17.

18This clause did not go unnoticed, however. "One commentator wrote shortly after the passage ofthe Radio Act that the inclusion ofthc phrase publicinterest, con%eniencc, and nec1ssis %y, t)cnorlltous consequenlce since it meant that 'licenses arcno longer for tie asking.' "Eric C. Krasnow, Lawrence .sof BroadrD. Longle. and Hlerbert TerrN,. le 1'ohmtn Regulation (New York, NY: St. Marin's Press. 1982), p. 17. 
Kra-snow a,. poirt out. for csantple. thai although the proposed legislation failed it pas, the debate about it did signal itheFederal CommunicationsCommission (FCC) about Jte new dircuons a nutiber of Congressmen were considering. [hey note, moreover, that many of the changes proposed inthe bill have subsequenti. been adopted as policy bNthe FCC Ibid. 
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a communication in support of national security 
and defense. 

To ascertain the relevance of the:;e goals today, 

and the most effective way of achieuing them, this 
chapter will analyze each of the goals in terms of: 

" the reasons, and conditions under which, they 
were adopted; 

" the political basis of their support; 
* 	the policy mechanisms adopted to achieve 

them; 
* 	the success of these policies in achieving their 

ends; and 

" 	present-day stresses and strains that may make 

it more difficult to employ these mean:, or 
achieve these goals in the future, 

Freedom of Speech and Freedom of the Press 

Enshrined in the fitt amendment, freedom of the 
press is perhaps the value most closely associated 
with communication in the United States. Applied 
most fully to the print media, it has consistently 
meant private ownership. freedom from prior re-
straints, virtually no content controls, and relatively 
limited liability for the consequences of a message. 
Except during times of war and social stress, this 
value included the right to criticize government 
vigorously, 

This conception of press reedom has survived 
lagvely ntac ecaus it f sketalWit tse 
government and a free marketplace. With the 
development of new inforteve ion anticommunica-
tion technologies, however, questions have been 
raised with respect to the extent to which, and how, 
the first amendment should be applied to them. 
Some fear that if new technologies are not cotered 
by the first amendment, American citizens' rights to 
free speech and a free press will suffer as more and 
more information is compiled, stored, and delivered 

electronically.20 Others contend that the develop
ment of new technologies requires a rethinking of 
policies to achieve traditional first amendment 

goals' 

Establishing the Goal of Freedom of Speech and 
Freedom of the Press 

To find the source of the goal of free speech and 
freedom of the press, it is necessary to look to the 
origins of printing. Introduced into an authoritarian 
England in 1476, printing existed under a system of 
strict control until nearly 1700. Society recognized 
the interests of the state, not those of individuals, as 
paramount. In keeping with this view, the monarch 
was sovereign-a religious leader as well as head of 

state. The people were not considered capable of 
discerning truth for themselves; thus, secular and 
religious leaders exercised various controls over 
communication. The ultimate role of the press in this 
system was to sustain the state.22 

During the 1600s, the growth of political democ
racy and religious freedom, the expansion of free 
trade and travel, the acceptance of laissez-faire 
economics, and the general philosophical climate of 
the Enlightenment undermined authoritarianism and 
called for a new political concept.2 3 Resting on an 
entirely different set of values, this new concept, the
libertarian theory, reversed the role of the press. The 
press was viewed not as a means of disseminating 
government-approved dogma, but rather as an aid to 
the people in their search for truth. According to this 
view, the press, operating independently, should at 
times provide harsh criticism of governmc.,,.24 

The battle between authoritarian and libertarian 
conceptions of the press, which took generations to 
resolve in England, was reprised fairly quickly in the 
American Colonies where the libertarian view soon 

2°Pool. op. cit., footnote 17. 
2 tFor one discussion. see Don I.x Duc. Beiond Broadca.ting Patterns in Policv and law (New York, NY: Longman, 1987). 
2 Fredrick Siebert, Theo-lore Peterson. and Wilbur Schramm, Four Theories of the Press (Urbana, IL: Universiiy of Illinois Press, 1956), pp. 9-37. 

Perhaps the most odious press control was licensing. But in 1530, Henry VIII shifted some of the licensing authority to secular authorities, and 8 years 
late. he extended licensing to all printed material,, licensing was later supplemented by government-sanctioned craft controls. In 1557, the Crown 
chartered the Stationers Co., agroup of master printers who monitored and controlled competition. In other words, the government authorized aprivate 
monopoly over the means of communicatiotn. 

2"Ibid., p. 3. 
24Ibid., pp. 39-57. 
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triumphed.2 5 The revolutionary struggle had itself narrowly. 29 Among the justifications used fordemonstrated the value of communication in public abridging first amendment rights have been:education, persuasion, and social change, and engendered a democratic view of public opinion in the * the existence of a clear and present danger;emerging republic. 26 The fomenting and winning of othe need to balance freedom of speech againstthe war for independence also helped create a strong other legitimate interests;public sentiment for legally protecting the press. The the fact that the nature of speech is unprotected,first amendment to the Federal Constitution, cover- as in the case of obscenity; anding freedom of speech, religion, assembly, petition, * the fact that speech is made in conjunction withand the press, forbade Congress from interfering or actions that are, themselves, subject to regulamaking any law that might abridge those freedoms. tion.°The amendment gave American newspapers a de- In all of these cases, however, the Court will givegree of liberty unknown elsewhere. 27 precedence to first amendment considerations. As 
Pool has described:

Interpreting and Implementing the At a conceptual level, this weighting is expressedFirst Amendment by the Court's assertion that freedom of speech
Although the first amendment has served as a 

enjoys a "preferred position" in the law of the land.Operationally, this preferred position means that forfundamental building block of American Govern- those who claim interference with their First Amendrnent, the first major cases involving its applicability ment rights, certain proccedural burdens are waiveddid not arise until after World War I with the and certain usual legal presumptions are reversed.3"introduction of the "clear and present danger" Resolving first amendment issues has becomestandard. 2 Subsequent Court interpretations of first Resdif fi stame ndm e n ce, a s be queamendment rights have ranged from a strict absolut- more difficult with the emergence, and subsequentist view (most closely associated with Justices Hugo convergence, of many new communication technol-Black and William 0. Douglas), which takes the first ogles. For example, with the development of techamendment literally at face value, to a more inologies that allow many people to communicate
 
restrictive, historicist view (espoused by Judge Felix simultaneously with one another-as inthe case of
Frankfurter), which allows for exceptions to the rule electronic bulletin boards-it is no longer alwaysin cases such as obscenity, libel, and national clear what constitutes "speech," "the press," or
security. The Court has generally adopted an inter- 'assembly'" 2

median' stance between these two positions: while The problem of defining first amendment rights isconsistently holding that freedom of speech is not also compounded by the fact that it has not been
absolute, the Court has defined the exceptions very 
 applied equally or consistently to all communication 

2
 Although British coloni;l authoritiies had trid, tkfllmodest success, to use fte an
press aLs nstrumenlt of control, the''needed tcw spapers co coniriUtIcacIc Is a son discovered that the,Iholie Iith'r 
nevspapers from of fi c 

and with tie people. "IIhus, the%encouraged isttasters, prcsutitabl) Ioyial to tie Crown, to conmtpilell prorloulcectii-, midlll '[ioI tic l correspordetice tiere was, however. a segrent o f the press that
authonties. to tie delight of readers. ccasionallI) needled the
Fhis group derived its sup[x)rtfromn
by olonial assel11ies a groing merchant class, comineicial advertising, and printing contracts letIIvas this licr strain of journalisni. in tact, that provided airoutlet for aggrieved colonists itoagilate for revolution. See T'honasC l. onard. I hPI'ott er . tfeI'rct, 1hI rth , nr.,ier' an I'mhtialReporti g (New York, NY: Ox ford I to versity Press, 1t8).":'Whilere.1oluiionarics spetit some nine htrasstig lo,alist editor,,, most tittheir efforts were devoted to ihlrr (iwrn puhlic" informiation campaigns. BN,all accounts. thercsolhtionaries were :isjt irore iniiigralve arid suxtcssful than the British iii usinig Informatioi to px'rsuadc tit people. PatrioticpropagariLdis orchestrated iitifmnnitii calli iai. thadi,_srllilaicd
Riirt A. Rolilard. The news reports (often esaigerated . alorng wilh cxposds of Condiltons in tn:'laild.., urnah'tm ill thleLit,' o MewNarun I -972 (New, York. NY. 2arid Micfhael |iter,, The .,ryu'rt 

Dial Press, 1)73), pp. (-53; Idwl t Enir'r.i nln a i|'i i'lew1oi l ('I Is, N J:l'te,,u . flall, l pp. . alld John,7,i h5-7 lebbcl, hle ( 'otrpat h.Americtan New iapi r ,New York, 19 Ilistori' of th'
NYT Ifai ho ifif k,, i), fp.33-5..2')aiel Ln
Cirom. "Goals it lite t"S C" t 1UiiU,itiion Sstcni. Al IlSiOlical Perspective." ( )TACOllatlvorreport. SepterifXh l 1)87.:, r1rald (Gunther. (C uri t i (",a.st M r i la.ltwiia ll and at t Nl ii NY: Foundatin Press. 9th ed.,1975), ch. 12.
 

"'Pool, op. cit, fokxnoicte I, ) 5P
 
3
't1bid
 

"Ibid., p 
62.As Pool potnts out, at least iii1C 'if tcrcrit rules give first aiendient rights a preferred position. 'licscofconstitutionality; shift in the burden of prlxf: expedited actions; disallowance of vagueness: requirement of well-defined standards: disallowance ofoverb.eadth, disallowance of procedural burdens 'e 

are: reducirg the presuniption 

striction on choicte Of oiearIS: adif narrow interpretatlion ot laws.
tFor adiscussion, sce U.S. Cciigress. Oh fIc ilTechnology Assessiient,.St 
 '(ucic, I'cttwlogv, andthe Ftritrmendmnent,OTA-CIT-369 (Washington.DC: U.S. Government Printing Offl:c. Jai-, ry 1988). 
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technologies. As Ithiel de Sola Pool has pointed out, 
in the United States. there have been three different 
regulatory systems established to deal with commu-
nication technologies. 33 The print media have been 
governed primarily by the first amendment: telegra-
phy and telephony by the law of common carriage; 
and radio and television by a specially developed 
broadcast law. The problem of applying the first 
amendment in a new technological context arises not 
only because new technologies have been developed 
that do not fit neatly into these three categories, but 
also because, with the convergence of print, carrier, 
and broadcasting technologies, the categories them-
selves do not always apply. 

First Amendment Tensions: The Case of Cable 

The case of cable television tan tserve illustrate 
both of these problems. No recent technology has 
had such a ,opsy-turvv development or regu!.,.ory 
history. eAltne, gh cable has constituted o part of the 
U.S. cotnnuji ation system for four decades, itis 
only recently tha: it has emerged as a key element in 
the system. 

The original goal of community antenna !c;..vi-
sion (CATV) was .o provide a practical way of 
enhancing television signals for conununities lo-
cated on the- fringe or outs,111' of good broadcastingreception. 4 Troughlout th~e 1950s, the Federal 

systems that aimed to greatly expand their markets 
by importing broadcast signals. These operators 
could offer better service and more channels of 
programming. In response, broadcasters began to 
pressure Congress to restrict cable. They also began 
to buy into cable systems, gaining control of 30 
percent of them by 1968. With Congress and the 
courts unwilling to control the development of cable, 
the FCC reluctantly issued a series of rulings in the 
1960s, which had the cumulative effect of restricting 
cable development. The period from 1968 to 1972 
was thus marked by a curtailment of cable inmajor
markets. 37 

In 1972, the FCC issued the Cable Television 

Report and Order, offering for the first time a 
somewhat comprehensive set of rules on cable.
Cable systems were freed to expand to the top 100 
markets, but they continued to be restricted in terms 
of the number and kinds of signals they could carry. 
Cable also had to provide channels for educational 
institutions, municipal governments, and public 
access. The cable industry began to expand in the 
mid-1970s when several court decisions forced the 

FCC to relax some of these constraints, but its 
growth was still limited because it was difficult for 
cable companies to get financing to lay cables. 

Two factors served to stimulate the industry in the 
Cmmunction T s~oh o e s, the} e rti~ly1970s and 1980s. 38 First, the rise of pay-cable

Communications Coinission (FCC) essentially 
ignored CATV, viewing it ts d tevelop-a temporary 
inent anid a mnee auxilir to the broadcasting

35 system. Seeking to avoid the administra'ive bur-
den of rcIulating another industr, the FCC pointedout that -CATV was neither comnc.. carier 
tbecause the subscriber did not determine the nature 

iig (because sigtal transmi ssion was completely by 
wire). Thus, what attention the FCC did pay to 
Cit in the early years centered on possible 
interference or problems for the broadcast service. 3 

This situation changed greatly in rll, late 19(A)s 
w'hen small cable operators were joined by larger 

"P).Ool, op cii.. ltrinoic I7 

services such as Home Box Office (H130) revealed 
an extensive latent demand for alternative program

ming. These channels charged a premium above the 
basic monthly cable rate. offering schedules dominhated by old movies, live sports, and entertainment 
specials. Secondly, and more important in the long 

run, cable programming was linked to satellite forthe first time in 1975 when Time, Inc. (owner of 
HBO) established the first national network to 
distribute cable programs to local operators. The 
success of RCA's and Western Union's communica
tion satellites created reliable and economically 

feasible distribution networks for the cable conipa
hies. The availability of new and specialized pro

'AIter Wiid War It,the Ypical rl',ii('AISV company would bultId a tatli&atcr antenna oria hitI or nounlain to pick up the atiintsignals from a 

nearb, city.These ,ignals wtl amplilicd aid t nt'd coaxial cables uliirnatet (.oiriwCted t0 1C ho e 01 poplC ,uh 'riblng 10tile;,er ice. 
3 -For a discussion ol thc FCC and the regulaiion of cable, sceDon Le Duc, Cable Yeleoion atu the FCC A Croa in Media Control h'liiladclphia, 

PA: Temple t'nzvcrsity Press. 197;) 
3 

('{ATVposed a po titial tifteat to theFC(( si otl l a localted television s,stem twca use i cable operators began to itipori distant signals into 
local markets. they might dris e loIcal slation, out of busiess Iolocver, in the early years fcable, this danger appeared tobe ininor. Ibid.
 

"Not surprisingl,, optositin t)cable epaiisioii Iroin broadcasters weakened as more and more broadcasters, bought into cable systems.
 

38Czitrom, op. cit., footnote 27.
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gramming in turn stimulated a new demand for cable 
systems around the country. By 1980, 22 percent of 
American TV households had become cable sub-
scribers. 39  

As the cable industry's fortunes improved, andm 
aiore and more programming services became 
available, cable operators sought to legitimize the 
idea that, as an industry, cable was more analogousto the newspapers than it was to broadcasting; hence 

it should be deregulated and have the benefit of full 
first amendment rights.4 Cable's apparent unlim-
ited channel capacity lent considerable credibility 
and support to this point of view because spectrum 
scarcity has provided the major rationale for broad- 
casting regulation.4 Cable's perspective also gained 
sustenance from an increasingly deregulatory policy 
climate. Commenting on the growing tensioin within 
the regulatory framework, Laurence Tribe noted: 

The clear failure of the "technological scarcity" 
argument as applied to cable television amounts to 
an invitation to reconsider the tension between the 
Supreme Court's radically divergent approaches to 
the print and electronic media. Indeed, since the 
scarcity argument makes little sense as a basis for 
distinguishing newspapers from television even in 
the late 1960s and early 1970s, such reconsideration 
seems long overdue. 42  

Taking all of these developments into account, the 
Cable Communications Policy Act of 1984 was 
intended to reduce some of these tensions. Neverthe-
less, considerable confusion about the nature of 
cable-what it is and how it should be dealt with by 

-91bid.
 

government-was embodied in the act itself. For 
example, the Cable Act substantially deregulated the 
industry. Cities lost the authority to regulate sub
scribers' rates, and they no longer had much 
discretion with respect to franchise renewal. TheCable Act also prohibited the future regulation of 
cable as a common carger or public u'Iity. How
ever, at the same time, cities were permitted not only 
to charge franchise fees, but also to require publicaccess channels and certain kinds of programming. 

Such ambiguity is perhaps not surprising, given 
that such laws are generally the product of stake
holder compromise. In the case of the Cable Act, a 
compromise was developed based on the cities' 
desire to ch,.,ge franchise fees and the cable 
operators' wish to greatly facilitate the franchise
renewal process. But the compromise, in effect, 
sidestepped the issue of the first amendment. 

Although separated from the political fray, the 
courts have been no more successful than legislators 
in clarifying cable's position in the present regula
tory structure.43 Although the Supreme Court has 
ruled in the case of PreferredCommunicationv. City 
of 
ofLos Angeles that cable actions have first amend
ment implications, it has failed to specify what these 
implications are. 4 Moreover, in the few years since 
the Cable Act was passed, a number of courts have 
come to contradictory conclusions about the extent 
of the cable industry's first amendment rights.45 

Judges in Palo Alto and Santa Cruz, CA, for 
example, have asserted that cable companies are 
entitled to the same rights as the print media, 

4"For cable's argument as to why it should enjoy first amendment rights, see G. Shapiro, P. Kurland, and J. Mercurio, Cablespeech: The Casefor First 
Amendment Protection (New York. NY: Iarcourt Brace Jovanovich, Publishers, 1983).

Throughout cable's history, anumber of people have suggested that it be treated as a common carrier, an idea that cable companies have fiercely
resirtd. In 1970, for example, the Sloan Commission on Cable Television toyed with the common-carrier approach, but concluded that if cable 
companies were given common-carrier status, they would not have enough economic incentive to develop their systems. Pool, op. cit.. footnote 17, p. 
169. 

41The Supreme Court upheld the constitutionality of broadcast regulation in the case of Red Lion Broadcasting Co. v. FCC on the grounds that 
"broadcast frequencies constituted ascarce resource whose use could be regulated and rationalized only by government, Without government control,
the medium would be of little use because of the cacophony of competing voices, none of which could be clearly and predictably heard." 395 U.S. 367, 
23 L. ed. 2nd 371, 89 SCt 1794 (1969), quote as cited by Pool. ibid., p. 130. 

42Tribe, op. cit.. footnote 14. p. 699. 
43 Pool has described the Court's early role with respect to cable. -s he notes: "The courts, however, were not totally supine. Though they gave the

FCC a long leash, in bursts of occasional vigilance they puzzled about where the limits of its regulatory authority might lie. Early decisions seemed to 
gtve the FCC almost unlimited power over cable systems. Later decisions began to question that authority and to overturn anumber of cable rules." Pool. 
op. cit., footnote 17, p. 16(. 

441n 1986, the Supreme Court sent the case of Preferred Communication back to the district court for trial. In so doing, it said that cable television's 
activities "implicated First Amendment interests," but added that where acable system's "speech and conduct are joined in a single course of action,"
first amendment rights "must be balanced against social issues." The Court left open the question of how to judge first amendment challenges.

45For discussions. see John Wolfe, "Conflicting Rulings on Cable Rights Set Stage for Supreme Court Showdown," Cablevision, Sept. 28, 1987. pp.
32-33; "Of Cable and Courts, Franchising and the First." Broadcasting, May 22, 1989, pp. 69-71: Craig Kuhl. "Franchise Fees Struck Down,"
Cablevision. Nov. 7, 1988; and "First Amendment Claims by Erie Cable Left Dangling by U.S. Appellate Court," Broadcasting,Aug. 8, 1988, p.42. 
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whereas in Erie, PA, the court has ruled that the 
requirement of local public access channels was 
constitutionally sound.' 6 

Quite in keeping with cable's mercurial history, 
the issue of cable regulation and its relationship to 
the first amendment is not likely to disappear. Given
the industry's risn prices and increased levels of 
thendutry'rising re ar id reaple velsgo f 
concentration, there are, for example, a growing 
number of people who now believe that the role of 
cable in the communication system needs to bereconsidered 4 And some of the most recent first 
amendment cases have not been in cable's favor. 

The pressure to resolve this issue is likely to mount, 
moreover, as telephone companies seek to enter the 
business, perhap~s on a common-carrier basis. 

FosteringDiversityandaMarketplaceof ideas 

The goal of fostering diversity of content and a 
marketplace of ideas is closely associated with the 
first amendment objectives of free speech and a free 
press. Whereas the former goal is aimed at prevent-
ing government interference with and control over 
the media, the latter seeks to foster public access to 
a broad range of information content. However, it 
should be noted that these two goals can often come 
into conflict. 5 With the advance of communication 
technologies, such conflicts are likely to become 
more prevalent and acute. 

Establishing the Goal of Diversity and a 
Marketplace of Ideas 

Like the first amendment, the goal of fostering a 

diverse media grew out of the age of the Enlighten-
ment with its belief in human rationality and the 
ability of individuais to seek out. and discern, truth 

-nIbid. 

for themselves. The Fnlightenment values of human 
equality and natural rights also lent support to this 
communication goal by fostering representative 
government, and with it the notion that citizens 
needed regular access to trustworthy information 
about public affairs. Together, these notions con
gealed into the influential concept of a "free
marketplace of ideas." Put simply, this concept 
refers to the idea that communicators should be free 

to offer their ideas for popular acceptance in anunregulated forum; that rational human beings, 
exercising their faculties, will find truths in a welter
of competing claims; and that only under suchcircumstances can the audience make informed 
decisions about self-government and other mat
ters.49 

In the United States, where the first amendment 

had firmly established distance in the relationship 
between government and the print media-and 
where common-carrier regulations had determined 
access to, and the operation of, telegraphy and 
telephony-the issue of the government's role in 
explicitly fostering the diversity of information 
content did not fully emerge until the advent of 
broadcasting. Unique in requiring the use of what 
appeared to be a very limited public spectrum, 
broadcasting seemed to require a regulatory struc
ture all its own. 50 The general belief at the time was 
that, without some means of allocating the public 
spectrum, the airwaves would become so over
crowded and interference would become so rife as toactually preclude broadcasting.5 I 

After debating alternative regulatory approaches 
for over a decade, Congress finally adopted a system 
that provided for the allocation of broadcast licenses 

'See "Of Cable and Courts. Franchising and the First." Broadcastng,May 22, 1989, pp. 69-7 1: and "Appeals Court Distances Cable from Print 
Modcl," Broadcas ing, Aug. 7. 1t)59K, p. 71. 

418:or adiscussion of this conflict and an argument thai makes a case for its rationality in public policy tenns, see Le C. Bollinger, Jr.. "Freedom of 
the Press and Public ALcess: I0s ard a licor. of Parial Regulation of the Mass Media," MchiganLaw Review, vol. 75, No. 1. 1976. pp. 1-42. 

"John Milton's 10 4 ,essaN.Areopa t'ita, ,as tie first comprehensive statement ofthis idea. although Milton would not accordall groups full freedom 
of expression An unqualified brief for this libenarian concept of free expression was offered by John Stuart Mill in his 1859 essay. "On Liberty." In 
it, Mill argued that even falbchoods descrsed protecti n, a position accepted by the U.S. Supreme Court ii law governing the defamation of public 
offic'ials See John Milton, AreopaI'ttm a Ness York. NY: Appleton-Centur%-Crofts. 1951 ). pp. 121-129; and Tire Ness York Time.s v. Sullivan. 376. U.S. 
253 19064) 

50It should be noted, a.sPool has ximiled out, that policytnakers geatl, underestimated the amount ofspectrum that souldeventuall. become available. 
Pool. op. cit.. footnote 17. pp 113 1116 

"iThis vicss was shared bN politc makers and industry recpresentatives alike. Concerned about the problems of irnterference, broadcasters aligned in 
1922 to form the National Association of lroadcLasters, sshose express purpose was to get government to become more active in radio regulation. The 
Secretary of Commerce. Ilerbert I lwovcr. described the situatiton at the time as "one of the few instances that I know of when the whole industry and 
country is carnestlN praying for more regulation - As Lited in Baughman, op. cit.. footnote 15, p. 5. For an excellent discussion of the confusion of the 
air waves dunng this period, see Mar\in R. Bensitan, 'The Zenith-WJAZ Case arid the Chaos of 1926-27." Journal of Broadcasting, vol. 14, No. 4, 
Fall 1970, pp. 423-414). 

http:broadcasting.5I


84 e Critical Connections: Communication for the Future 

on the basis of a broadcaster's ability to meet

public-interest standards.5 2 Accordingly, 
on Febru-

ary 23, 1927, Congress passed a new Radio Act. The 

act estab!ished the Federal 
 Radio Commission 

(FRC), granting it the authority to issue broadcast 

licenses when 
 it found that "public convenience,
interest, or necessity would be served by the granting

thereof."5 3 


This goal of broadcasting in the public interest 

was subsequently incorporated, almost verbatim,

into the Communications 
 Act of 1934. Employing
the phrase that had first been used in an 1887 Illinois 

railroad statute, legislators called on broadcast 

regulators to determine their policies and adminis-

trative actions on the basis of what would best serve
 
the "public interest, convenience, or necessity."
What this phrase actually implied for policymakers.

however, was left quite vague. Commenting on the 

looseness of this phrase and the problems that might

be entailed in interpreting it, Don R. Le Duc notes: 

[Whilel it would seem relatively easy to decide
when the extension of a rail line or an increase in 

shipping tariffs might ultimately srve the needs or 

interests of its customers. it was far more complex

and less precise in outcome to 
 make a similar 
determination in terns of audience requirements, 

axut the factors as sophisticated and subtle as
programming baldance or local orientation.5 4 

To implement this policy goal, Congress dele-
gated authority to the newly created Federal Corn-
munications Commission. Set up as an independent
regulatory commission, in the political fashion of 
the times, the FCC was authorized to use its 
licensing authority to gain broadcasters' compli-

55 ance. In accordance with this mandate, the FCC 
was to allocate broadcast licenses not just on the 

'Concerned ab)ut the Imssibilit1 ofgoverimient censorship, policymakers 

basis of a station's technical, legal, and financial 
qualifications, but also on the basis of its commit
ment to provide programming that responded to 
community needs. The FCC could, moreover, re
scind a station's license if, after a 3-year period, the 
station had failed to live up to its programming
commitment. As part of their responsibility to serve 
the public interest, broadcasters were also required 
to seek out controversial issues of public importanceand to present them in a balanced, objective fashion,
in accordance with the Fairness Doctrine.56 In 
addition, under section 315 of the Communications 
Act, stations have to make broadcasting time availa
ble on an equal basis to all bona fide political
candidates. 57 

The Courts, while often restrainiig the FCC from 
actions that were considered to be excessive, have 
generally sanctioned the structure and goals of the 
broadcast regulatory system. As in the case of those 
who had designed the regulatory structure, the 
notion of spectrum scarcity was a major factor
influencing how members of the Court viewed 
broadcasting issues. Setting the tone for the future in
the landmark case Red Lion Broadcasting Co. v.
FCC, the Supreme Court considered the constitu
tionality of the Fairness Doctrine: 

... broadcast frequencies constitute a scarce re
source whose use could be regulated and rationalizedcontrol, the medium would be of little use because ofonly by the Government. Without Government 
the cacophony of competing voices, none of which
 
could be clearly and predictably heard. I'husl Every

licensee who is fortunate in obtaining a license is
 
mandated 
 to operate in the public interest and has
 
assumed the obligation of presenting important
 
public questions fairly and without bias. 8
 

were opposed to the European model of setting up broadcastingnational nionpol . And the ottitnlon-c-rricr as anisiel did not sent practical, because it would not provide broadcasters sufficient economic tncentive--thesame argutnerit niade later wilth rcfcrcnce to cable rperators. Not ,urprisingly. broadcasters were as oppxsed totie commnotn-carricr tixel as cable carriersare toda) For a discussion of the national debate over options. see Pool, op. cit.. footnote 17. ch. 6.
3Pubhic Law No. 632. Sec. I I 

'"l: Duc. oip. cit., fctnote 21.1p III 
"An independent reculatorN agenc. seened )rcferable to having licensing authorit, reside within the Interstate Com' rce Co nmission, whichaplared to be toosclosel)axsocialed with the R-x)scvelt Administraiorn. For a discussion.s e Pil. op cit.. footnote 17, pp. 118-128.
5'Developcd h theF(CC without esplicit authority. itatt) 
 feel that the Fairness Doctrite was ratified, in effect, by Congress in a 1959 aiendnentto section 315 of the Cotnitunications t. The FCC ,ucs tiot accept this interpretation and has repealed the doctnne.

5 Bcnno C.Schmidt, Jr,f reedom of the Prc3 
vs Pubi cAcoess (New York, NY: Praeger, 1976), p. 199. Public interest standards were made moreconcrete in March 1946 when the FCC issued arepor, "Public Serice Responsibilities of Broadcast Licenses," commonly referred to as the Blue Book,which laid out ne. and more definite prograin standards. At the sunie ime, the Comnnission ordered stations to submit amnual statemnenls describingsample weeks of prngranitnitg. and to produce certain t)pes of noncommercial fare. See Baughman, op. cit., footnote 5I. p. 1I.5 Red Lion Broadasting Co v.FCC,quote cited in Pool, op. cit., footnote 17, p. 13(0. 
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Implementing the Public Interest Standard Kennedy in 1960 to assess the general performance
In the years since the FCC was first established, of theasindependenta agencies,ofciteda failedthe agency.FCC specifi-62 Ascally prime example 


a number of steps have been taken to encourage the Landis wrote:
 
diversity of media content and the development of a 
marketplace of ideas. Notwithstanding these efforts, The Federal Communications Commission pre
most evaluations of the FCC's performance in this sents a somewhat extraordinary spectacle ...The 
area generally conclude that the agency has fallen Commission has drifted, vacillated and stalled in
considerably short of its regulatory goals. The almost every major area.63 

explanations and accounts of the FCC's past failures While acknowledging that the capture theory may
have differed considerably. however. To determine serve to explain the FCC's conduct during the periodwhat future actions, if any. the Federal Government of the I950s, others contend that it does not account
might want to take to encourage diversity, itis for the FCC's consistent problems in the years
necessary first to reconsider the various accounts of following. In particular, this theory cannot explainwhy the Federal Government has failed to meet its the FCC's history during the 1960s when twoobjectives in the pst. consecutive FCC Chairmen sought quite ag-

One explanation of the the FCC's failure is based gressively te improve the quality of broadcasting.on the theory of the captured regulatory agency. 59 1 It was, for example, during this period that
Focusing, in particular, on the 1950s when the Chairman Newton MinowN. took the lead in 
agency was involved in a number of scandals, advocating broadcasting in the public interest. Aspoll, .al scientists and other social observers con- noted by Baughman, in Minow's speech comparing
clded that the FCC, much like all other independent television to a vast wasteland, he: 
regulatory agencies, had fallen "captive" of the 
industry it had been established to regulate. 60 And, aroused... industry and public opinion ...

in fact, the evidence to support such a thesis was 

in a
 
manner unprecedented for an FCC chairman. With

certainly available during this period. As Jamnes one cleverly phrased speech, Minow emerged as theBaughman has described: 	 symbol of all of those who had so long been 
determined to reshape television. 64 

If an independent agency ever needed the disinter
ested "experts" with whom progressives earlier had 
 Claiming that he had not conic to Washington toanticipated populating the commissions, it was the "idly observe the squandering of the public's air-FCC in the 1950s. And yet, the temptations sur- waves," Minow earnestly sought to institute arounding the awarding of'TV franchises proved too number of policy changes.(5 During his tenure, forgreat for the statehouse types Eisenhower named example, the Commission began to execute the . A pattern did emerge of ex parte contacts: licensing process with much greater care, evencommissioners fraternizing with and accepting gifts trying to bring the public into the process. And
and loans from license applicants and their lobbyists. Minow tried persistently and inanumber of different
These reports wounded the FCC's already marginal Mino tr ereputation for judicious behavior.' 	 rsite and in arnumr o rentways to enhance and diversify programming, pressing, for example, for the deintennixture of UHF andUnder these circumstances, it is not surprising that VHF markets, increased production of children'sthe Landis Commission, set up by President-elect and educational programming, atnd limitation,; on 
59Sc.,for exmnplc, Sanuel rislov and [.hlid Musolf, t"'htc.A MA: Houghton Mifflin, 11,(A).he 01 Regulation (tBoston, p. 25; and Robcr E.Cushman, The IndependeRn Reultorv ('o0nI.,,o (Ne 	 'ress.York, NY: 0,osfrd Lnimvcrsit, 1941).

6(For exam ple, House hearng o.onducied in I158 and 19(g) nltonIs Ibund Ih FCC totally incffectivc thic,
also concluded that two commissionershad been guilt) of establtshmng inthinatc oCsto partics subjec tto couriisson procccdings. Baughnan. op. cit.. iXootnote 15, pp. 14-16. 
t
'llbid., pp. 13-14 

6m.James M.Landis. Report on Re.guhtor 4 genie to theI'resident-Eletz.Su comnijttee on Administrative J'raclic and Procedure, 86th Cong., 2d 
sess. (Washington,DC: U.S. Government Printing 01ficc, 1960,. 

63As cited it Baughman, op. cit. footnote 51, p. 52
 
Mibid., p. 54
 

5-Ibtd., p. 63. 
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television advertising.6 But despite his intense 
efforts, Minow was not particularly successful in 
bringing about change. 

trying to explain the FCC's problems during this 

later period, it is not enough to look just at the 
relationships between the commissioners and the 
industry. Far more important in accounting for the 
FCC's behavior are the structural problems that were 
built into the agency's organization itself.67 Chief 
among these is the FCC's lack of adequate political
and administrative resources to do the job assigned 
to it. According to James Baughman. for instance, 
the FCC failed because, as an independent agency,
it was too weak in the face of opposition from the 
three branches of government. Making a similar 
case,Don Le Duc cites the difficulties that the FCC 
has had to face when trying to exectc the license-
renewal process in accordance with the public
interest standard. As he describes: 

Yet, even if the commission had been able to 
gather the type of information necessary to evaluate 
the quality of each renewal applicant's programming 
more effectively, it would have lacked the capacity 
to consider it. Only 350 of the commission's 
2,(0O-nember staff were assigned to the Broadcast 
Bureau, and the Renewal and Transfer Division 
handling these applications gcnerally consisted of no 
more than two dozen full-time employees. Each year 
this group faced a workload of 3,000 renewals, with 
each television application requiring the analysis of' 
a 21-page forn prescribed by the commission, as
well as accompanying exhibits prepared by the 
broadcaster to document statements in the form. b 

have added additional evidence in this review 
process and to have insisted that it be considered 
carefully before any contested renewal vkas granted
would have imposed an impossible burden on the 
limited staff. Unfortunately. this is precisely what 
the much heralded United ('hurch of Christ decision 
in 1966 did require of the comnmission."' 

While describing many of the structural problems 
inherent in the FCC's organization, Le Duc also 

points out an additional, and perhaps even more 
important, factor that has prevented the agency from 
achieving many of its regulatory objectives. Most of 
the FCC's past policies, according to Le Duc, fail totake economic realities and private sector motiva

policies and economics have been significantly at 
odds with one another. 69 Referring, for example, tothe FCC's problem in trying to influence network 

fare, Le Duc notes: 
In theory, of course, the FCC did have the legal

authority to end the practice of networking at any
time by simply enacting a regulation barring the 
licensing or the license renewal of any station that 
agreed to transfer any portion of its own program
ming responsibiliies to any other party. Inpractice,
however, it was clear, virtually from the inception ofbroadcasting in the United States, that basic econom
ics would make this simple act of public policy
impossible to implement. The creation and wide
spread dissemination of polished muas:: entertainment 

depended on a large commitment of capital, which 
only a large organization could afford ... Hadeither thle FRC or the FCC tried to curtailciruetion opbi law te tywul hvthis 
circumventon of public law intent, they would have
 
faced not only the political opposition of the 
broadcast industry, but also the wrath of citizens 
suddenly denied access to their favorite programs 
because of this action.70 

The consistent failure of the FCC to achieve its 
objectives has led many in the policymaking com
munity to question the wisdom of trying to achieve 

the goal of programming diversity through regula
tory means. As noted below, this disillusionment, 
together with the development of new techtologies
that expand the number of channels available for 
programming, has given rise to a number of tensions 
in the regulatory system, which focus around the 
issue of public interest standards for broadcasting. 

Tensions in Broadcast Regulation 

Challenges to the broadcast regulatory framework 
first got under way during President Carter's admin

wlbid. The deiniermixturc iohlii %kouldhac de'ignalcd markets ascither ,ll-VllF or all-UtF. By segregating the markets. it was designed it)foster 
the development of UHF stations. ,hich at he ii c Acre technicallN inferior io VilI: stations.

7Sec. for instance, Baughniani. Cp Li , tootnote 51. Barr, Cole and Mal Octinger, Reim tant Regulators Tie -CCand Die BroadcasiAudience(Reading. MA: Addiwin-Wesle,. 197Si. I A: Dtt. op. Cit . footnote 35; lx Duc. op. cit.. footnote 21 and Sehe(ted FCC Regulatory I'olicies TheirPurposes and Conequerwesfor Conmneral Radio and lt'veiion, CED 79-62 (Washingtont. DC: U.S. General Accounting Office, 1979).
"8The United Church of Christ deCisiiei required the commissmon to allow citi/ens itintervene to protest the quality of service ieing provided by thielicensee. As IxDuc points out. as it thi., ca',. it was often the Coun that increased the FCC's regulatory task. iowever, as he is quick to add, Congresswas made quite aware of the FCC's administrative burden and did little to improve iLs situation. See LL Duc. op. cit., fixotnote 21, p. 55. 
(,bid.. p. 13. 

'lbid. 7
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istration when FCC Chairman Charles Ferris initi-
ated a deregulatory policy, much in keeping with the 
direction of the administration's overall policy on 
deregulation. These efforts only achieved their full 
momentum, however, during the Reagan years, 
when Chairmen Mark Fowler and Dennis Patrick set 
out to revamp the entire regulatory structure, substi-
tuting marketplace constraints in place of regulatory 
controls. 71 But just as their predecessors had found 
themselves limited in their ability to execute policy 
by virtue of the FCC's organizational structure and 
lack of resources, so too did these proponents of 
deregulation. Bearing witness to these limitations, 
we find today, for example. the anomalous situation 
in which the FCC has refused to enforce the Fairness 
Doctrine while key members of Congress continue 
to champion it, promising at the first opportunity to 
codify it in legislation. As described by Le Duc: 

At the moment, then. the broadcast deregulation 
has reached an impasse. Congress refuses to release 
the commission from its obligation to regulate 
American broadcast service, while the agency re-
fuses to discharge this obligation with any more 
diligence or dedication than absolutely required by 
law. 72 

This growing tension in broadcast regulation can 

only be resolved by considering whether govern-
ment should continue to have a role in an electronic 
digital environment, where lack of channel capacity 
is no longer likely to be a fundamental issue. It is on 
the grounds of scarcity that broadcast regulation was 
first justified, and it is on the basis of th changing 
nature of this situation that advocates ot deregula-tion now rest their case.13 

As noted above, some of the earliest proponents 
of deregulation were among those who had become 
convinced by past FCC failures that regulation was 
an inappropriate way to achieve broadcast policy 
goals. In fact, in their analysis of the regulatory 
process, they had concluded that the FCC's actions 
had at times actually been counterproductive, as, for 
example, in the case of the agency's efforts to 

constrain the development of cable television. There 
were a number of economists among these critics, 
and it was quite natural for them to look to the 
marketplace for an alternative solution. Moreover, 
given the growth in channel capacity with the 
development of cable, the problem of scarcity could 
no longer serve as the rationale for government 
involvement. In addition, a market approach seemed 
more in keeping with first amendment principles. 

Industry players also lent their support to this new 
pcrspective, although they were much more prag
matic than principled in their enthusiasm, generally 
favoring only those measures that were economi
cally advantageous. 74 At the same time, the political 
basis for the old regulatory regime-that is, the 
modus vivendi that, over the years, had been 
established between broadcasters and the FCC
began to disintegrate as many new media players 
joined the fray. Clearly, the time was ripe to try 
something new. 

To bring about a more competitive media market, 
the FCC began to undo the elaborate structure of 
rules and regulations that had been set up over the 
years. Among the rules that were eliminated and 
redefined were:75 

9 rules on advertising: although these rules had 
been voluntary, the FCC eliminated all con
straints on the number of minutes per hour or 
the spillover of paid advertising into program
ming; 

9 rules on content: the FCC eliminated the rules 
ruiring that FCgienmnteo terequiring that a given amount of time bebe 
devoted to different classes of nonentertain

ment programming (5 percent for information, 
5 percent for local, and a total of 10 percent for 
nonentertainment programming)

* ownership rules: the FCC relaxed a number of 
ownership rules, including the limitation on 
multiple station ownership. (The limits of 7 
AM, 7 FM. and 7TV stations were increased to 
12, 12, and 12); and 

7 Tor a discussion. see Martha t)crthick and Paul J Quick. The Politic. of Deregulation tWasington, DC: The Brookings Institution, 1995); and 
Jeremy Tnumstall, Ctommuucat ofO Dt'regalmntin The Unleas/ung of Arerica'sCommunication IndustrY tOxford, U.K: Basil Blackwell, 1986). 

12l-c Duc. op. cit., footnote 21. 1. 31). 

13Sec, for example, Mark S. I-owltr and Daniel 1. Bretiner, "A Market Place Approach to Broadcast Regulation," Te.%.v Law Review, vol. 60, 1982 
p. 207. 

74For example, while the cable industry has favored deregulation for "must-carry" rules, it still calls for acompulsory license. Similarly, broadcasters 
would 	like to dispose of the Fairness Do ine. but they want to maintain the must-carry rules. 

7T.nstali, or cit.. footnote 71. p. 146 
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9 franchise renewal procedures: these proce-
dures were modified to the benefit of incum-
bent.s. 

The effects of these deregulation policies to date 
have been somewhat disappointing. The experience 
suggests that the .2lationship between channel 
capacity and the diversity of programnling is not as 
great as deregulation advocates had hoped for or 
anticipated. In fact, a.s on L Duc has pointed out, 
it is most likely ihat the increase in the nunber of 
transmission channels ha' served to enlcourage 
integration within the programn ing industry, andhence to reduce the varit of content avail able Ito 

hene t reucetiets front the economicsthe public. This outcome resuli 

of the iedia industry .Acc 


itrclvof'coten avilale t)
rti n to 1Cw I)uc. for 

exam pl e: 

... there is virtualy Tio cOrr,.'tatiOn betkkeen the 
number of outlets availihbte for dissiemi lliori of film 
or munic and the ainount of clirnI enial act ually 
produced. Thus. I'r exiiItpe, Lc pay-cahle-dellcrecd 
TV furnished it vast ncv naii mk idC netm ork fOr film 
distribution withut hilvili anippleciableeflect on 
the number of lrie%, fil Is pikimuced ctih ear. 
Instead, distributors used pa\-IV cmntiion t)o 
justify raising the network-televisior licensing price 
for existing films, a praclt:ce hat i,, causing neix orks 
to reduce the nuitmr of fl ihn. dake 

This high-risk, high-expense lidtiLVI, . %ilh OnI, 
a few unc',allenged dhi,,tnotlr,, arid a handful of
 
ackrmiledged stairs. ha, altnw innfinite capacity 

to absorb additiontl ltuiding \,ihlolutJ expanding 

pr olcciion. Ne , iiwdlia tilt ei'i,_')ii tiiig nih oneTsanother tkr this retai.ivel tconsin qtuainitty ol mass 

entertainment rmiateriald \ill simil.\ continue 
 to 

inlate production cuists it the poltlihere many

outlets , Ill torce(] it, %kithdram front coiXll'ii-
0 be 

tion.' 


This situation is not likely to i tiproe in the 
future. As Jay llutirler has pointed out. in a 
rnulichannel,1highl, cotipetitii\e 1tiidia eivirol-
ment, the likelihood for vcrtic'al integration in tile 
industry becomes muclih realtr. lie strategic 
imperatives thal Bluniler identiics a.s beint- respon-
sible for this developient aC listed ii bo\ 4-A. 
Given these trends. t ,,,,v~uappear that Ote pOic 

"LecD t:. . o 1. ,lIt l , c 'I 

J, , ( IiIumI r. I , ' lc I'll 

Fohi . Optons. p, p,.! No , -1. J 
fThc hnkagc bcrlccn thcse \atie,di 

controls, liccnstig ol thit prcs -some 

t ,i 

11t' 1'! , 11 I t Nc . I IN' IlllthkCi-ot 

problem of how to achieve diversity of content and 
a free marketplace of ideas has yet to be overcome. 

Achieving Efficient, Interconnected
 

Comn unication Services
 
The notion of a "marketplace of ideas" under

scores the intimate connection between the tradi
tional values of press freedom and laissez-faire 
econonics. 7 As part of this tradition, it was 
assuned that, in a competitive. free-market econ
only, communication services would be provided in 
an optimally efficient manner. 

Thsc bieseofntnsaetoech
lenged only later with the development ofconmuni
cation technologies such 

This combined set of' notions came to be chal

as the telegraph and thetelephone. which enjoyed hiuge-scale economies and 
required national interconnection. For the first time 
a conflict appeared between the goal of establishing 
a free marketplace of ideas and the goal of creating 
an efficient, interconnected, national conlmunica
ltion systeni. Thus. the telegraph and telephone first 
provoked what has become a lively and recurring
debate about how best to organize the coiinunica
tion nedia to achieve tile goal of efficiency. The 
debate continues today. as we try to understand and 

the best use of advances in communication 
technologies. 

Establishing the Goal of Achieving Efficient, 
Interconnected Communication Services 

The goal of providirg conmunication services in 
the mIost efficient mianner, consistent with the 
attainnient of' other conmmnication policy goads. 
was formiallv set in the ConnllUnications Act of 
1934. which called for the establishment 'so far as 
possible. to all tile people of the United States, a 
rapid. efficient, nation-wide. and world-wide wire 
and radio cOtMiunrications service with adequate 
facilities at reasonable charges." The first recogni
tion that government, itself, might need to take some 
direct tnLeaSutres to assure the efficiency and inter
connection of service occurred earlier, however, 
with the clevelopnent of the telegraph. For. as 
Richard Duloff has Ioted: 

,1atC." il itof I iitllI Li( onI llti s and lInfoii nalionlidaiio L'to lorInlllIU Io 

.I, ahcad. ,Ipp'rcn l l ' fn, during d ialthannnciiitns dibaic atxui onoC0lh ll,t '.,Ilrgcs ol ituchorinarian 
oppwicnn o! i censing juslfied their positin on tree marker grounds. Sicben ei at . op. cit. footnote 22, pp. 

26-263 
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Box 4-A-Strategic Imperatives for Trend Toward Market Domination 
by Larger and Vertically Integrated Organizations

* The need to spread risk (for inan. programs will inot succeed in the tnarket). cover losses, and hear deficits before 
programs finally pai their way. 

e The need to aggregate resources for large-scale production and related activity, including research, development.
marketing, promotion. ad sidsles. 

* The need to operate eft'ecivel, ill t multi-iarket, domestic-global protgramnming econonm. 
o A need to bring scarce. htghl\ valuedl.,d. and highly costly top talent (actors. producers. writers, directors) under 

one's organiiational umnbrella. 
a lncentii es to diversif. o thill it certain outlets and progran s disappoint, others caln inake Up for it.* In the case ot productlio coklipalli, ianeed to Control distribution outlets in order to guarantee at least i minimal 

ttke-up off their wares. 
* ii the case of distributors,. i need to invest in piograi suppliers so as inore effectively to control their cotmpetitive

otterinfgt includilighat the\ cost. 
o The greater dift]cult\ sIliiller ci(iparies have in raising capital in these circumstances. 
SOt 'RCF: Repriited !ton I 1i' Rol ' Pit/i, P '1/1,i in .ft lIr,s 'tarki;piar I. tIlinfer. with I.rliislon I r, Iic tenton 

t' ' on % r. h, Jtj
F dt:'Idionll W a.shlllll.l, DC' 

It wais in the tClegrlliph irlustr\ thatil he bhasic telegraph ssteti. lie iot onlv feared that businessestnwmorkability of the trec markei onf .1 nation0al sCile would manipulate markets itt a strictly privatewas first posed in clear and con pellig terms.souC.s~sleni.,hl atlso hait gove~rinment would use it 

Requiriig largc-sciate c ito Ii es aid niational i elegrapt tiotopo y as a w.eapon of' despotic con
interconnection, the telegraph pos.'ed it InuIIbeI Of
 
(UStiotis iabout Ihow this Cottttutliicatioti IndLISttv 
 In tile absence ofl active government involvement,should be organized and htll its relationship to the decision about the Structure of the telegraphgovernmient should be. Should it he tretiied like the industrt-v was. initially iade in the iiarketplace.
press and be prhiVately owned'? Sthon lht the S'stell be Telegraph irrms started stringing wires betweenowtned and operated I11 the govertiniet. a.s was the towtns of'any coinimercial cronsequence. With dozenspostat service' r Siould it be dteallt with as a pri\' te, of cotiupelilig telegraph collipantie,, rone in a collbut regulated, coi11oi.1 carrier? The :nswecr was rioit Inatdirig position, ct.stlliets fountd it difficultsimple, and it took 

to 
so t c iile to icsolve. secure rapid. relia le transiiission (i their Inessages 

AlIlthough the F-:edteral between distait points." Atid the telegraph( ivert' t had provided quicUkly hcCot fling to wa.sessentil baikers, brokers.$3().(1XX) for the constructiot io 1 ir:l elgraiah speculators, and railroads. Such businesses preferred
line, inlthe United States, it decliied to take control dtealing wilh i 
 few reliable national ftrmns to llarinof the new technology. Fhe overtiient's reltucailce small precarious ones. Consolidatioi was the miarto play t more active_ role steti tnieti, in part., frot the ket's aiswer. W'steri 1?niion begarin absorbing corn fict that the Post Office I)eparitetil. already bir- petitors, emergi -g with t iear ionop(lv by I 8 7 0(.1

dened by lfcits.i ws, oit 
 t0 iintlined to aSsutille 
respoisibility for the Wash iigtoil, I)C!altitiore With the efficiencies of one niaJor niationalline. which iappeared to hiave oink Itndited cotlitiier- telegraph connpany. however, catel concerns aboutcial value. Also cottribulttng7 to this olUcotlle waits the potential abuses of its power. lletween 187() aind thefact thatlehe inventur of tttc iclgraLph. SiItinel F.Ii. early 1 (X)s. Congress regularly eite rtaitaed propos-Mors. seemtied to prefer a tiixed public01aid private als 1t purcha.SC the ICleralph tCollipaniCs aMid place 

-'Rltik a Ii It 1i.. h k , , (* iM Ii,J kklR ti liti c cth r,ph Ititusiyr; I ). trntll of imhW-I" t id,,,n. ,ot1 14,.No .
still. . A.: Qw~kc it p 4
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. i tii , ltIlle, hti loi ()t i-C'1d ti itClt% S. 1 pcs littdl C t.h-r 7"' p fiii lhl .li lttiultilceliigof the Societ-, for Ihtioriansof tec l i, . Pitl,,us ti , [A. OL 23. t9S, aid Robnri t. Thorrp,.on, " irin aa Cortnent 71u Hisrorn ot/e Telegraphindtiu tr in lhn ruted Siahtt /.\, I." , t'rinicin trii I. i'rc[,s,'1w \.I t i iI '[ni ' P C .17tlbidt 
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the system under the Post Office. Western Union 
lobbied vigorously against the plan, deriding gov-
ernment incompetence and extolling free enterprise. 
Furthermore, V.estern Union suggested that govern-
ment control of telegraph wires, the press associa-
tions' nervous system, would compromise freedom 
of the press. By tying together the two concepts of 
freedom of the press and free enterprise, Western 
Union succeeded in justifying its private monopoly. 

In 1866, Congress granted privileges to telegraph 
companies in return for their promises to provide, in 
Pool's words: "service like a common carrier, 
namely to all comers without discrimination." In 
1893, the U.S. Supreme Court ratified the tele-
graph's status as a common carrier and Congress 
legislated it in the Communications Act of 1934.83 

The history of the telephone industry followed a 
similar pattern. Before its patents expired in 1894, 
the Bell System established a virtual monopoly in 
telephony, launching service within and between 
sizable cities where business use and profit seemed 
greatest. As a result, many communities that could 
not afford the expensive Bell technology went 
without service. The patents' expiration triggered a 
rush to wire towns and even some rural areas. 
Independent telephone companies proliferated in 
various forms; some were for-profit corporations, 
others municipal utilities, and still others little more 
than neighborhood projects. According to Pool, by 
1902, -451 out of 1,002 cities with phone service 
had two or more companies providing it."18 4 Tele-
phone users, notably businesses, found this competi-

"Prool. op. cit., totnote 17, p. Q5 

"Ibid., p. 102
 
85


tion burdensome, since they had to have two or mor( 
phones-one for each system serving the commu 
nity. Thus users, public utility commissioners, an( 
the larger telephone finns themselves, notabl3 
AT&T argued that consolidation in the industr3 
would foster great efficiency.85 

Although most telephone systems remained ir 
private hands, cities and States increasingly x. 
pected them to operate for the public's conven. 

ience. 86 And State Courts upheld the extension of the 
public utility commissions' jurisdiction.8 7 Respond. 
ing to a serious movement for government owner
ship. AT&T came out in favor of its own regulation, 
Mounting a nationwide public relations and adver
tising campaign, perhaps the first of its kind in the 
United States, AT&T argued that regulation was the 
only way to reduce the "wasteful competition" thai 
had earlier plagued telegraphy. 88 Congress agreed. It 
gave the Interstate Commerce Commission regula
tory authority over the medium in 1910, and shifted 
jurisdiction to the Federal Communications Corn
mission in 1934.89 

Implementing Effciency and 
Interconnettion Goals 

The regulatory agreement that Theodore Vail, 
General Manager of AT&T, worked out in 1910 
gave rise to the Bell System, which had as its 
operational goal, "one system, one policy, universal 

'service. "I Comprised of AT&T and its subsidiaries 
and affiliates, the Bell System offered a complete 
range of telecommunication services including re-

John V. Langdale. "The Growth of long-Dtsance Telephony in the Bell System, 1875-I 7." JournaloftHistorical Geograpis.No. 2, 1978, pp. 
145-159: Far, B MacMeal, The, Srornof Independent Telepnv (Chicago. IL: Independent Pioneer Telephone Association, 1934). 

lncreasingly typical was the ioint made by the Michigan Public Utilities Commission, for example: "Competition resulted in duplication of 
investrment. the necessity for the businessman maintaining two or more telephones, economic waste to the company, increased burden, and continuous 
loss to the subscr.ber. The policy of the state was to eliminate this b. eliminating, as far s possible. duplication." Michigan Public Utilities Commission. 
Ctzens Teh'ephmr' C of Grand Rauid.%. I', R 1921 E.308. 315. 

871t should be remembered that conccrns abo. the power of trusts and large corporations were at their height during this period. One increasingly 
common wa. ofdealing with large utiIhty-type corporatris was no to break them up, but to control them through regulation See Douglas D. Anderson,
"State Regulation of Electric It.ilitics." Janics Q Wilson fed 1. -he Politic.%of Regulaton (New York. NY: Basic Books, 19810). pp. 3-41. For adiscussion 
of this period, we also Ellis liar Ic). Tie .Nelt 1a and the I'rohlem of Monipo. (l'rinceton, NJ: Princeton University Press, 1989), chs. 12. 15-17,
 

"Pt1. op. Lii., foonote 17. pp 112 It 3. On AI&'I ,, advert ising and public relations cairpaign to demonstrate that telephony was a natural monopoly.
 
.seeMaryin N OlaIk ,'orportt /'tilhI R%CV,,o A I.Storiial Prrspi'(tOe IHillsdale. NJ: Lawrence Erlbaui Associate,. 1987), ch. 4; and
H'sw 
Quentin J Schultze. Aderising and Public Itiliie,. t(I - 11 7," JournalofAdii'rt.imng. vol 10, No. 4, 1981, pp 41-44.48 

891Gabriel Kolko, The 7ri nph 01 (onrocrsatoin .4 Reinterpretation ol Anerctan totiov, /900-91( (Clicago. IL: Quadrangle Books. 19631. 
According to Kolko "AT&T reahicd that i, long-term objeCliVes of [prllfal stability and economic rationality could be attained only by federal 
regulation." Ibid.. p. 180 

' IL.A. Schlesinger et al., Cirnthi.ofl (.oCrporate Chang ILe.irngion, MA I).C. Ileali, 1987), p. 8. In 1913, AT&T agreed to the Kingsbury
Commitment in which AT&T divested itself of Wescrn Union, which it had acquired in 1909, In addition, AT& agreed not to acquire any additional 
competing independent telephone companties and to allow "qualified" nterconneclion with the Bell System. N.C Kingsbury to J.C. McReynolds, J.C. 
McReynold.s to N.C. Kingsbury. and W Wilson to N.C. Kingsbury, Dec. 1, 1913, ii FCC. Docket No. I, vol. 65, pp. 34-40. 
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search and development, equipment manufacturing By most accounts, this system worked well. As
and sales, local and long-distance services, as well as Glen Robinson has pointed out: 
access to international transmission service." Having a total of $150 hillion in assets in 1983. prior to She [Ma Belil was held in fairly high regard. incontrast to other monopolists we've loved to hatedivestiture, it constituted the world's largest corpo- railroads, gas utilities, broadcast stations, and count
ration. less other enterprises with protected market posi-

tions-AT&T's monopoly seemed not only natural
The regulatory framework that governed the Bell but relatively benign ... The system pioneered and

System, which remained intact for more than half a developed by AT&T was justly acclaimed the 
century, was decidedly American. While operating world's finest. Telephone rates were comfortably

in a capitalist framework, it provided sonic social affordable; furthermore, in the heyday of the tele
control over the negative impacts of the single- phone monopoly the rate system was generally
 
mindedness of the marketplace. 2 Moreover, taking perceived as fair. Service innovation, while not
the form of a monopoly, the Bell System provided rapid, nevertheless did proceed more rapidly than inothe- 'ectors of the economy.Y5 

as able to take advantagefor interoperability and 
of economics of scale and scope. 93 Characterizing Given this generally favorable impression of the
the Bell System as the apogee of the U.S. telecom- Bell Telephone System, it is clear that its breakup
munication "regulatory idea," Manley Irwin de- had less to do with the perception that it had failed
scribes its basic form as follows: to implement its primary objectives, and more to do 

with the fact that it suddenly found itself operating
Bell's holding company organization, its integra- in a greatly altered technological, economic, andtion of utility and manufacturing, the institution of regulatory environment. All and all, there were three 

state and federal regulation, emerged as the U.S. major factors that contributed to its demise. 96 

response to the dilemmas of natural monopoly.
Boundary lines separating telephone from other Technological developments, for one. had a major
industries appeared immutable and long established, impact on the traditional Bell System. Given the
and the industry paced, if not controlled, the state of convergence of information and communication
the communications art.. The relationship be- technologies, there was no longer a clear distinction 
tween state and federal regulatory institutions was between what constituted a monopoly-and hence
marked by harmony. lo accommodate the state regulated-service, and what constituted a competi
commission's desire for minimal telephone rates. the tive service to be provided in the marketplace. This
FCC embarked oti an esotcric accounting process, convergence led to a changing network ar-chitecture,
separations and settlements, that transferred reve- with the intelligence being increasingly dispersed.
nues from interstate toll to local subscribers. In a As a result, network unbundling was gteatly facili
,ord. toll subscribe rs subsi clized local subscribers. A a e s l n etio n, as bn d ten g es oth i -

In an era of regulator good leeling, the telephone tated. In addition, as new technologies both in
conipar, was, essentiallN. given the power to tax. creased in capability and declined in cost, the
Private monopoly subject 1o public regulation was barriers to entry into the telecommunicition market
held as a policy model ernhv of emulation if not were greatly reduced. Under these circumstances,4envv. 9. many newcomers were able to make significant 

A\nge IiaA Gi Iro. J It . mert, an I e'lhot. u d It'ht,, raph ( "omnpan'tvi aanti'e. uie.%tture Bai Aground. Prot ti' lIrng.tru I.lhrar o|fCongress.
Congressional Research Scrvitc. ( 'kS Rcport \o N-1, I. Apr 11. 198.4
 

'"MIhihacl I) Reagan. Reiulatin lit i'olint ' I Boitoi,t, MA littlC. Bro WTI. Inid (o 
 . 19871 For a hisor, ol the ent'rgcnce and evolution
of the Bell S strn. see ( icraid lot k. Ihl It-It nun, amtn Indu.n rri Tie I)vnanmt. ifAarket Strut ture (Cambridge. NIA Harvard LUnicrsil, Press.I 108 I1)" 

"As Richard A K Victor pit,s otu. "Altiiough thc i( 'orninutinc atosl AL It slf did no t condone rnionrpoI, , iciislators at the tilec acknovledgcd
AT& I ln*ioriolols power ,&sthc, dis u',d pro, sirn it1ilt' hill ' this a, iitiopot .' rcads the Senate Report. shii h 'IT I e(tiahtcl, serves tle need,
of tile pople II their daIN and so.lil 1,Cs iMi bCel it,, regutated ' See Richard A.K Victor, "At&I and the IPubli ( i d Regulation andCotnitltirt I Ieecottrilnuini ,itln . i'lo 1t , '," IIirsart I usIiCs SIhoot. unpubhlished par r. Aprl 1987. revised Marth I988. p. 17. 

"',Manien R Irwin, '"cltuwtiiut.ations jind (;osctnient. he U.S. -xpencnce," in S.S. Wilks and 10 Wright teds.). Compiaraivec Government 
Induatr%ReiattrOc )xtford. t.oridon (lartndol Press. I 'T7T 

' O0C;IctRObn.,oti. 'the 'tit,iiiic Rencithcered At &'I and the Changing World o lclecottrnmunicalion." )ah Jur~tui on Regulation, vol. 5. 1988. 
pp. 517-518. 

' ior ac ounts ol the lell breaku i . see Peter lciin. 7he itall of the e/ISi.ltem(Ncw York. NY: Cambridge t iniversity Press. 1988); and Sieve Coil, 
The Deal o/a Century t Ncw York, NY Atheneum. 198i. 

http:economy.Y5


92 * Critical Connections: Communication for the Future 

inroads into AT&T's traditionally protected market. 
Their chances for success were greatly enhanced, 
given that AT&T was required to provide universal 
service while itscompetitors could target prodiicts to 
the most lucrative business markets, and offer them 
at a lower price. Thus, their entry put pressure on the 
system of subsidy pricing that had been so elabo-
rately constructed over the years. 97  

Economic developments also greatly increased 
the incentives for others to try to enter the telecom
munication/data communication market. In particu-
lar, as information came to play an enhanced and 
more strategic role in the realm of business, large 
users began to seek alternative, more efficient ways 
of purchasing telecommunication services. 98 Where 
their needs were great or where they wanted more 
strategic control over their operations, users estab-
lished their own internal telecommunication net-
works. In other cases, business users were able iomake the best deal by bypassing the Bell System and 
purchasing services and equipment in the unregu-
lated market. Because telecommunication could 
serve as a strategic business weapon, and since 
expenditures on these services constituted an in
creasing portion of their overall business expenses,
large users had tremendous stakes in how the 
telecommunication regulatory structure evolved. 
Recognizing this fact, they joined forces with theburgeoning new service providers to press forgreater compewition.99 


Changes were also taking place in the way the 
regulators thought about the regulatory structure. Ioo 

As early as 1962, a number of regulatory economists 
began to question the public-utility concept. To
gether, their work-if it did not itself give rise to the 
new de6r iilat6r cliiaeserv east to-legii
mate it.10 This changed attitude was evident at the 
FCC. As former FCC Commissioner Nicholas 
Johnson commented on the occasion of the FCC's 
decision to approve MCI's application to establish'a 
long-distance, private-line service: 

On this occasion three Commissioners are urging 
a perpetuation of more Government regulation of 
business, and four want to experiment with the 
market forces of American free private enterprise
competition as an alternative to regulation. 

No one has ever suggested that Government 
regulation is a panacea for men's ills. It is a last 
resort; a patchwork remedy for the failings and 
special cases of the marketplace ...I am not
satisfied with the job the FCC has been doing. AndIam still looking, at this juncture, for ways to add a 
little salt and pepper of competition to the rather 
tasteless stew of regulatory protection that this 
Commission and Bell have cooked up.102 

Although perhaps not fully cognizant of the 
ultimate outcome of its actions t 0 3 the FCC, in 1959, 
took one of its first steps toward divestiture and the 
Modified Final Judgment (MFJ) with its "aboveM dfe ia uget(F~ ih is"bv
890" decision. This decision, which greatly liberal
ized the licensing of private microwave systems, 
allowed the newly created Microwave Communica
tions, Inc. (MCI) to offer a new product---discount 

97For adistussion. see Separations Procedures in the Telephone Industry: The Historical Origins of aPublic Policy (Cambridge. MA: Center for 
Information Policy Research, 1981),

98For adiscussion of the changing role of the large business users, see Dan Schiller, "Business Users and the Telecommunication Network," Journal 
of Communication, vol. 32, No. 4. Autumn 1982. p.35. 

991bid. 
t10For one discussion, see Alfred E.Kahn, "The Pa.msing of the Public Utility Concept: A Reprise." Eli Noam (cd.), Telecommunications Regulation

Today and Tomorrow (New York, NY: larcourt Brace Jovanovich Publishers, 1983), ch. 1.For an account of these changes in attitude as seen fromwithin the regulated industry. see Temin, op. cit,. footnote 96. who argues that changes in Ideology were inmany ways more important than changesin technology. He notes, moreover, that with the emergence of competitors, the nature of the relationship between the FCC and AT&T was radically 
changed.

t 0t As Roger Noll hasdescribed: "Economists generally entered the study of regulation with the naive view that regulatory institutions were set up for
the purpose of rectifying market failures. Unfortunately, and almost without exception, the early empirical studies-those commencing in the late 1950sand continuing into the 1970s-found that the effects of regulation correlated poorly with the stated goals of regulation, By the early 1970s. the
overwhelming majority ofeconomists had reached consensus on two points. First, economic regulation did not succeed in protecting consumers againstmonopolies, and indeed often served to create monopolies out of workably competitive industries or toprotect monopolies against new firms seekingto challenge their position. Second. in circumstances where market failures were of enduring importance (such as environmental protection) traditional
standard.sctting regulation was usually a far less effective remedy than the use ofmarkets and ncentives," Roger G.Noll, "Regulation After Reagan,"
AEI Journal on Government and Society, No. 3. 1988, pp. 13-20. 

1zUkfcrowave Communications, Inc., 18 FCC 2d, 953, 971-972. As cited In Victor, op. cit., footnote 93. p,46. 
t03Although AT&T protested this sequence ofevents, claiming that they suffered damage through cream-skimming, the FCC minimized this problem.

For adiscussion, see Temin, op.cit., footnote 96.Commenting on the FCC's naivete in these matters, Steve Coil points out that it was an AT&T lobbyist
who first explained the implications of the Execunet decision to the FCC. See Coil, op. cit.. footnote 96, pp. 83-85. 
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private-line service."' With the subsequent Carter- custorner-premises equipment. In recognition of the 
phone decision in 1969, the FCC also opened the fact that communication technology and markets are 
customer-premises market to entry. And finally. in a state of flux, the MFJ established a waiver 
with the decisions on Execunet in 1976 and 1978. process as well as a process for reevaluating the 
requiring AT&T to provide connections to MCI, the structure of the market on a triennial basis. Serving
FCC struck a final blow to the l(X)-year-old AT&T as a blueprint for bringing competition to the 
monopoly by opening the long-distance telecomrnmu- teleconmunication industry, this new arrangement
nication market to competition. was considered to be much more in keeping with the 
Continuing Tensions Under 	the New times. 

Regulatory Regime While the MFJ settled the Department of Justic, s 
After the divestiture of AT&T on January 1, antitrust suit, it could not resolve the tension 

1984, 1 the MFJ replaced the old regulatory frame- between the goals of efficiency and competition that 
work that had governed the Bell System for so long. are inherent in telecommunication regulatory polic,.
Based on the antitrust settlement that had been No sooner had the affected parties agreed to the MFJ 
negotiated between William1F. Baxter. Assistant when these issues began to reemerge in the waiver 
Attorney General, and Charles L. 3rown, Chairman process, the triennial review, and more recently in 
of AT&T 12 i the MFJ wts approved and revised by the debate about the open network architecture 
Judge Harold Grcene. 117 Tle basic premise Underly- process and integrated services digital networks 

'ing the MFJ is thai regulated nonopoly needs to be (ISDN).( Perhaps this is to be expected. For, as
 
isolated from poteitially competitive, and hence Roger Noll has emphasized:
 
potentially unregulated, inarkets. " Accordingly,
 
AT&T was divested of its local telephone opera- Pending regulatory issu., reflect an enduring
tions. However, it "'as uthorized to provide long- characteristic of telecommunications policy: neitherdtin H ever, it sauthoriad to rovaideston the pricing nor the structural issue has ever been or
 
distance telephone service and to retain Western 
 is likely to be resolve(]. The telecomnimunications
 
Electric. the dominant telephone eqIipilment tnanu - sem is not, and never was, broken. Rather, its
 
facturer. Il addition, it was 
 to ! cep all of its underlying technical and economic characteristics
 
international subsidiaries as wed as LI[.abs. As a 
 create an enduring policy dileinia. (.)e can regulate

quid pro quo for its losses. ,T&T was permittei to prices and structure to encourage maximnum feasible
 
offer data transmission ll.l. I service. or to promote an integratcd monopoly.
ocesSillg 	 comltitiiot. 

What is intfeasible is a "neutral" forinulaic policyThe 22 divested Bell operating comlpanies were regarding prices and structure that will assure the
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actions by the tpeople Mw lost t e la,,t time And the development and evolution of Americanaround----who arc not. rid pro hbly ctdliiit be postal policy also reflect this goal.
convinced that deregulaid 'tC tinpeltiolis the best
polic 0 A sense of the post olf ice's intended mission can 

be gleaned from the extensivt policy debates thatLniversal Service,and I-quiabe Access began v.,th the First Congress."-' Most of these 
'iivers;L1-eri k: id eqnitil iikacess are relati 
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,Thoiui c. mate' ava",ilable' or. a ti',er~sa
he~ ~(11 :1ImiSa .~ Ilact.a~ ~ 
islalifingi the (Gtl s of I liversal Service and 
l';tiiainlt, :tc 'Ay 

Altlotl the goi. I nliiversal Serviec \oas lwasl 
horllill\ dte)icd ut1 ;it' Criactuilt ot life Cor-
irUIlli uis At ,)f Ii )u l. l .\'M ircte I11di 

ciruak! have PrI)I1tc.d rt:forialin dist'iit)IiIn 
since li earliest days III 11t.k l(ipuh;ic. ()fl,'ials i!1 
tile niessli unirned e, errue:C[ll! \Ver iclxtc 
, ira,ti' if tlhis \v Iohhtbill ltioll the had to 
'tahlish a cornio icati l iitrs tii . II i . iI 

I:tct. flur r tht the ulnlerthis to;i aulhiorlr/d 

('0ngrekis to CSt bla alh a cotiulliicIo' puo']blic util it 
or commoi ciutrier int flc o lifte postal systm.lor 

debates Icdalt with underwriting tie dissenmination of 
public information, especially newspapers. Federal 
officials and political theorists of the time, including 
Washington, Jefferson, antd Madison, recognized the 
fragile llaltlrc " \inAerican national 1 , They 
dotl)btCd 11hit a reputlic is geographically a;w. 
socialhv tdiverse als the Ulited Siale, could imiinltain 

1fulficietit l p)ular onCiSL, to remain one natii 
t s FtIiau;,. and R puilicails alike set aside 

their factional diflllcces to rally behind a postal 
!It\ that eriC,),agcd the \widelprealt circulation of' 
netwvslpapefis.l Towls clamored for their own post 
offices to aciilitatC crirlnteCce allo rluce isolatiOll. 
nti ('origiess USUidlv ohliged. ' I-however. faVOril 

the _xchngl;C of political ;id1t bisiness information 
over inerpel t a cn 

,: rates s. 'erl titmes higher for letters thani ,,vail-ahr , lor 

Fquiule Aiilexel i roisiori of postill polic---postage-frceclarniges inig newspaper edi tors---reflected 
s1iilar socital valies and concerns. L)ig before 
the adven of' press associations, editors obtained 
n ilhc)al iliforillatioll by cilling out-of- iow liewsl l 
papers. the.ir so-called "exchariges.'" lit an arrange
niet that today's jourrnalists riighl find toreign and 
offensive. nte .9ov' rririierm in cssence operated the 
Natiot's i ,v, ,gahnei jrig service. ''his postal privi
IC'eC Vas ,f irlicilar iiplliorta:ice to political parties 
ald goverirrie, larf parties maiaintained their 
cohesion allt coordinalted activities by sharing 
Iike-nidetd alll)ls. Ald] throtugh exchalles, a 
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small-town paper was tied to the county seat, the 
State capital, and the seat of Federal Government.' 16 

/The public school movement also served to boost 

the notion that information and knowledge should be 
made universally available.' 17 Emerging in the wake 
of the Civil War, the commitment to public educa-
tion was so intense that it gave rise to a national 
crusade to establish public schools. Concerned about 
the problems of reconstruction in the south, the 
influx of Catholic immigrants, and the advent of 
industrialization in the north, Americans saw public 
schooling as a way of preserving the social, eco-
nomic, and political system. By educating American 
youth in common, public schools, they hoped to 
inculcate a common set of patriotic. Protestant, and 
republican values.' 'I With the industrialization and 
urbanization of American society, it was expected 
that schooling would serve not only to prepare 
American youth for a comnon political role as 
citizens, but also to prepare a growing number of 
people from increasingly different social, economic,
and ethnic bacKgrounds for an increasingly differen-
tiated set of economic roles.I't 

Concerns about equity of access continued to 
grow in the late 1800s with the emergence of a mass 

society and the mass media. The media became the 
most important mechanism, cutting across structural 
divisionsMoreover, and linking heterogeneous publics.' 20with the trend toward national distribu
tion and the growth in advertising as the basis for 
media distribution, access to the media came to be 
e ed ith access to tn cutua fae andequated with access to national cultural fare aind 
national consumer goods and markets. 2 

1 The mails 
were crucial in delivering these publications, and the 
inauguration of Rural Free Delivery (RFD) in the 
1890s enabled magazines to flow from publishers in 
urban areas to farms on country lanes. 22 The high 
cost of building roads and maintaining regular 
deliveries in sparsely populated areas made RFD 
unpopular with some lawmakers,and revenues from 
country post routes rarely, if ever, covered their 
expenses. But rural advocates pointed to the social 
and economic benefits derived from universal access 
to the postal sys;tern and, in turn, the information and 
goods that camle by mail. 12) 

Support for the idea of equitable access also came 
from social refo: Aers, many of whom were associ
ated with the PFrc6ressive Movement. Believing that 
the press mediated the flow of information and 
symbols among segments of society, they looked to 

"Ric hard B. Kiel I wicz, "Newsga terig by Printers' Ixchanges !lefore te Telegraph,"Journahcon Ihistor.,vol. 9. Surilter 1982, pp. 42- 48. At 
a time oflimited commercial activity and a small pool of porential subscribers. a newspaper's continued survival always seemed in doubt. Political parties,
of-en using government resourccs, buttrcssed tlh' press As long as the political systen remained dynaic halt is, a variety of factions atid viewpoints 
were represented in different branches ol goverimient the syster worked. 

I 7 
Rushl Welter, PopularEducation and Je)rroraitu Thoughit In America (New- York. NY Colunbia University Press, 162). 

I iSDavid Tyack and llisabetlh Ilansot. "('onf]lti ,IaldConsensus it American Public Edlucation." Amerm a's ScthooA. Puli'cand Private,Daedalus. 
'r Amritisuniner 199 1. Rolert A. Carlson. I ii out-st 10 ( 'oiormt i antzaton 7/i g/h l{da-anorl(New Yolk. NY: Johnt Wiley & Sons. 1975); "Public

Educatinn as Nation Building in) Aiiterica illrcnis atid iBureaucrail/ationii lite Amnerican Stares, 1871) - 1911.'' Ameriian Journal of.Soci'ology, vol. 
85, 	No. 3, November 1971. 

II'loperlor-i this econoinic fliinction, li' public s-,cliils were restrucltued inaccordantce wih business principles. Vocarinal education atid guidance 
were introluced its parl of te educational Lunriculuin Assurni.. g thai life niajority iif Aniei icans would lx' wtorking i industrial jobs, educators believed 
that vocationtal education w.,ould( seCr,,'' not oIIls Ite bwst interests of the individual, but also Ite best itirciests of socielts. For a diScuSsion. see David K.
Cohen and Barbara Neucfel. "lie I atlure of Itg Schools and the ProtgrCss fFlux.ation," Anic'rii'a'.sShli I'uh/o - and 'iPrivate.Daedalu., S uminer 
1981 Tyack and Ilansot, cp. cit., loutinoic I I S: Sot ('ohieni. '"l'he Industrial F..tucation Moseient , I X)6. 17,'' ArneruanQuart'rl', Spring 1969. pp.
95-1 10; aid Marlin Trow ,The Seconid TraiuNtorintan ot) Ainieicaill Set iidaly Educatioill," Inter naioruilJoilrtut[o( 'otviarativi' Sociology, vol. 7, 
1961 

" 1
20

j inies .I; Carey. "The ('on ifiunic(aiitons R Lts oluiull anid the Prtkpssioral ('o01Uniunic..rs,', .5¢t,ilo,'iiaRi'rt'ie-Monotraph.vol. 13, January 1969. 
pp. 23-28; C. Wendeli Ki ng, S atal vo rtt teni inti' n'itt'd Sti'.s (Nes, Yirk, NY: Rvtdi 'ltuse,lo: 1(). p.1

12 Ihe trend tow ard national ditribul iolo pi illtld tuallc cuiiithnh;(d with lie einergecti col iiellpeisisI,,c polputlar ilagi/ites. ]{ntrepretneurs launchel 
national niaga/ines in tile 188(,; and thc 1S(ls esptessl,, to \,rs e as vehicles fol advertisinig brand-nanie cotisurner itens leatured by nass retailers. 'tints 
new getire of niagaztres.epitoi itld b (tinis I'tublishg ('ii. 's ."aturiI) l: 'nt,9' Pot. Idi' thmiJournal,and ('ountrIG'',rthtrncutsubscriptiottn
rates to attract a itas ritdle-class audicnec Wtlh adverl slg-filled periodic als blanketiu the Naton. the heavily stbsidi el s citlt-class mailings grew
2)tinies faster than ieu iii lietourtpitlaiunidecides aflter 1880. Sel'ht'htre Petet soi. Magaziru'.v In t t ' ( ''nttry' (Urltna. 11. t tiversity
of Illinois Press. 2d cd., I)(0A , pp 1-.11. 

iZWhile ci y and village resideitis enjoyed d l,tI carrierscrvice, arti families tpicalN lickcd up) their mail Ii a %aecklvtrip to town. the (range antid 
oter rural groups complained about inis inequality. Once RFD began fi 1897, dily iewspapers could be dehivcred to (lie country, alleviating rural
isolation and drawing tani fan itiernational cotinmuuies For a licussion if rite history of RFD, s'e,lies ill( regional, national, and cs en Wayne I.
Fuller, RFD The'('/han,'inv tVati o/ Rural .mi'rii a I lmlboiirignto. IN Iltdina t snivcst'tess, l90u-1.) 

31, ibid.The early 20th-cenurN roads rto enit, uich finally ssor Federal appripriations I-or road coistructon, was both directly and indirectly linked
with rural ixstal ,erN ice. See also Daniel J. IBistu, lil/t, At -ri atot Th' l)'tmo(ratic ti.iperte'ri (Ness York. NY: Raldotn Ilouse. Vintage Books. 
1973), pp. 118-136. 
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the mass media to foster peaceful social reform by Nor, given the environment, is it surprising that 
connecting segments of society with the whole. Congress incorporated this goal in the Communica-
They claimed that access to mass circulation publi- tions Act of 1934, which states: 
cations was necessary to get their concerns placed on ITlo make available, so far as possible, to all the 
the national agenda. To reach a cross-section of people of the United States, a rapid, efficient, 
society and influential policymakers it was no longer nation-wide and world-wide wire and radio commu
enough to simply issue one's own publication. To be nications service with adequate facilities at reasona
effective, they argued, one had to get the message ble charges ... 127 
into the commercial press, which at the time usually It should be noted, moreover, that this goal takes on 
meant making the groups* concerns newsworthyenough to attract the attention of reporters. 124sp specialidsgnfcsignificance because it represents the onlyceb auetrpeetsheol

major change from past policy that the Commu-
It was within the context of these growing nications Act brought about. As Richard Vietor has 

concerns about acccss to Information alld c .ommluni- pointed out: 
cation services and the un, ell deploy'ment of the The most significant change in the Communica
telephone that regulatory' issues surrounding the tions Act may have been its statement of purpose. If 
telephone first emerged. > Not surprisingly, Theo- Congress meant what it said, then national policy
dore Vail faced little opposition when ie proposed was redirected towards a single, great social objec
tying the goal of universal service together with a tive. 12t 
regulatory structure leitinnizini, 'v&r ts a natural This general mandate reappeared more concretely
monopoly. As Vail d.., _i, his visioll of the in a 1949 law that directed the Rural Electrification 
telephone industr inlthe nnu Rport o 1910: Administration (REA) to promote telephone serv-

The position ofthe Bl svsiern is wel known . ice. 12t9 

The telephone system hould be universal, interde
pendent and itltercoti)irnicatirtg. affhrding Oplpr- Implementing the Goal of Universal Service and 
tunity for any subscribhr of'anv exchange to comntu- Equitable Access 
nicate with any other subscriit of an other 
exchange .. annihilating time or distance by use of Prior to the telephone's development, the govern
electrical transtnission. 2rr ment had relied heavily on Federal subsidies to 
12-Tor I lstalice. citl /ell groups tark mg for urban ctharige tried to ufrge alliances with cily iewvspapcrs in tiie I890Xs. Where groups were able to get their 

messages into a cits's palxrs. t'loritis resulted. iee papers clowd their ctlunlis to refornier:;, change was stalled. For a briel'period at the beginning 
of lhe 21ith ccut i. o'.ial ukahle stu cess ill \srkirg with rcflori; -iinded reporters -the muckrakers. On the imlortance thati crusaders el-jo. eal ren 
social iticorits ot ile tiro!ressi\ c Mlo. cicIll altar titd 11) k olltIlUlliCatllan. Se. Jean 1B.QtUaidl, lroin the Small lani i to th (;r'at( "ownu'i " The So( tal 
Tiiauguhto Pir,, ce,I' ( 1tr IfrtIs liross. ttioi ma/lir Nc., ick. NJ. Ruirmes I imersu, 1971. ()n the illlporaile oftconuiicion to reorilnlovellients, 
sx Richard It KielbowiL / and (lifford Schicer ' li Role tl iltePress Ill the tyianilcs of Social Movetelitlls, RestarIi in So(alMovenmnts, Conflicts 
and(idhang' 4 Rt's. ar(h Annital I( ,,vvt h, ICt JAI Picss. 19856, and )a\ id P Nord, Netisaper.s andVvii 'oltis'Midt'.tern tui ipualReforin, 
1890-1 (I (Ann Arbor. it I %It' Rcls'-1,u 1 ICss. l il (thie Ot the better accounts oii mriuckraking arid its relationship to early 2)lth-centur) relonn 
is I ouis luiller. Appointrn'tn t .Irmaci'ddo.n Mit kraA iri and l'r.,'c.%sivlsm int lin tvan Lile (Westport. CT- (reeriood Press, 197it. 

1'At least lotthe firitsveiAecLards O Wletibr.\ bNuins...se.,.S headquaired iii the northreastern corridor stxoa to make tile b,,st use of [ie new 
,tecthnolog) Although Ileit'Niir ilI 5l7r. ii look 12 , cars tor tie lie it) ieach ( 'hiicaga and transconticnrtal service v:eS rioI inaugurated until 1915. The 

telegraph, in tcouist, had linkd NIlh ciu;usis ill ati le I \cars )tourse nails- coiurie outISie IIleI rteast dcesttpcd their orwn local arid regIonal
sysenies, b1Untor the rosart i ir rlltunt efet vel, irtugraitr rita tie ntwork rue patterni ltr esabtishrigteplou inks. iii diit., largel., ftlowed 
thedeploymie t of p stal and IcleCgf1j11w ItiFr IstillalJor trunks likig iortheastern cities, iollowed b lilies Io sirraller towns in thei inlnniilate 
hirtertarids. thcr ctrin i uurisitliaar irtirist'euctn lities,. arid to forth a s,,,- ice Ort(rinecCtuig ever hovser-tirder ,cties. Ior discussions, see Kenneth 
.1lipanirit. "T c 'elephone Ilit 11C ruth -\ (.'u'Ipar:irsr Anal.* N1,is. 	 1577- 1921." titll) diss.. Johns ihopk. is t niversitys. 1I)86; and John V. Laurgdale,

-"The (homilh ot iOn -t)ista.e fel.cphtm ltri le Bell SNstin, 1e15 1)(]. ./ournal n /ihtort (it Geo'ryIiu , ,ol .1, No. 2. pp. 1.15- 159. 
12"As cited Ili Vicror. ill iI . it t "tirit . p, ', 

I27As Victorhas iXIMrtid OLii..I ntrut' utfStail's tadreads tohpter stuisidies encouraging residential scrvice. As lie iloes: "During tie 1920s, public 
iility torrIrnlsstIirIs tihrUgb, irt 1C , Ot ia d \el arid statewide average ranetiaki . rudeU , alte (il -scrs ice pitinglf ltie %valtie-ot-serviceconcept,
business users paid riotr hait ic,idetiiia ciisltliers. SIicehcilie/I (i ervice to tleiri ,is greater tikesc, arles we re higher ill large exchanges 
idespite tos,er osis) than ill sittiltl WrIs. illct' IC tCic nliihur of Isissitite ciririectiaris) \vas superior Siiilarty, state c' te aveiaging of rates (for
like si/ed t'et iari:ges and troll * Al' ,1il AIi C iI 1p0c(l111t itirs Oil eral crLUrits eclloiraged tic"ofiic i dis 1 (Iubliit CtrIIiliSNinsS on wii ii residential service 
riiiugti crftss-subidi/ati rlll.i llilllcr ;( ltiili rittJiie lPufctdur. iti ah T tihe iltressiori of tairrness. lhid. 1il l)1 -11. 

128lhid ,p 17 

I 2 Tior adiscussiolt, see t)o f-, ILt ssiger arid (,Ia) ("oc'hrall, -Riral Telephones iii the United Svats, Agric-tuea is tory, vol. 58, July 1984, pp. 

221-238. 
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promote the goal of universal service. Inaccordance residential service at the expense of long-distance 
with the regulatory framework established by the users. 13 2 

Communications Act, however, major responsibil-CommnictiosAc, hwevr, Ia 'jorrespnsiil- In the early years of the telephone company, State
 
ity for the task of implementing universal telephone rngtheterl a o t te l e a tate
service was shifted to AT&T, although the FCC and regulators adopted what was called a "board-to
thve ateregula to commissio we h e Cg d th board" approachthe State regulatory comm issions w ere charged w ith to allocating costs between localx h n c a d i t r cl ng se v es h t i ,b assuring that overall costs were equal to overall exchange and interexchange services-that is, be
prices, and that rates and profit levels were kept tween State and Federal jurisdictions. 133 Accordingwithin a reasonable range. to this formula, the entire cost of the local exchangewas recovered from local rates, while interexchange 

To encourage the development of' universal s costs equaled the cost of toll interconnection from 
ice, AT&T needed to develop a subsidy system of its one switchboard to another. 
own. Left to the deternmiation of the marketplace, A new formula was adopted in 1930, after the
telephones were deployed quite slowly and in a very Supreme Court ruled, in the case of Smith v. Illinois 
uneven fashion, In l1921, only 35.3 percent of Bell. that toll users should pay some proportion of 
Americaa households had telephones. This figure the local exchange's fixed costs. 'he Court declined, 
climbed to 41.6 percent in I1929, dropped to a however. to specify what a fair proportion would be. 
Depression-era low of' 31.1 percent in 1933, and lo detetfline how to allocate costs based on the 
rebounded slightly to 39.3 percent in 1941 1"' Costs Court's prescribed "station- station" formuia, the 
of terminal equipment deterred some households National Association of ReguLa.ory Utility Corn
from purchasing telephones,. and fees proved too missioners (NARUC) established a task force with 
steel) where expensive lines h'md to be strung in the aid of AT& r The separations manual that 
sparsely settled areas. NARUC subsequently released called for account

ing procedures that provided station-to-station sepa-
To subsidize the expansion of telephone services, rations based on actual usage. Using this formula: 

AT&T adopted apricing structure that was based noton cost of usage. hut rather on value of use.'1 Such ... state by state, noni traffic sensitve plant actually
oylco assured that toll users ( 0i unahel used to make ong distance calls would be allocatedspropo.i 

Ssystem to the interstate jurisdiction in proportion to inter
represent(] by business users) would pay sole State, hog-distanceusage.I14 
proportion of the nontraffic-sensilive costs of the 
local exchange. Because the tormula fr establishing Pressure frot State regulators to revise this 
the atnunt1n and distrihut ion of these costs was to a fo-nula developed, however, when advances in 
large extent arbitrary, the mettdenlcy over tin uc was to transmission technology allowed tile cost of long
shift more and iot ol'the costs of Iervice from local distance service to decline more rapidly than that of 
exchange users to toll users. ''o an ever increasing l0cal service. lb adjust for this situation, NARUC 
extent. tis forruanIka fostered the development of ,1.ughi to add a "subscriber plant factor" to the 

* Rnihad A Shs, ar/losW, " Iet ]iolo , anid liltc hid,, Idu,t li'hicImpactlof Innovalio noIott,"orrrrrrrllllU t ('raherinre I ( 'over and John t). Sievens 
led N I. M i'. Wetld I B eInten ll i S, rat'L ,SCN ,. Svt rt LsNi t'IIIC rsIr, Prcss. )19. ), Q6( 

lot ,Iablishhjust and rcasonablc triesln oL LO , tI ihC CO t ltrcatitors Artl ) 11, bvrIII tdlrri ("Oltn t 
t 

stnic foriula had to trkri iOut i a.llcate costs 

,and i -eparat l ti rate bastc (i t idin I l t 'w I nonirrti I it .NcIIIIv Cplanl) I t i . tecdcIal rnd StaI it i'iotIIvIIc I t'"ever. ,is ArnIIot y (IV li geI 
ha. ;,s Outt. SI tc atr' inirmulla oo l cxliii att NtrtlI haI a dI I rs. decision al|tr lia rreiir'llg and costpoltlleI tI ,tldIIllc I eII e oilt sltakciold lit l 
strrl.lc t Ii adopt ,, ill l ttld to a I InII(IC th 'i Ic I . pies IIlhItI pilic t)oils a kI s it Iiho\ ()IIIt ti "tIe "orutuuladt rInn [t(, istDsini. e A ( i. Tr. C 
Is t - c'rythrir i'sLting mln trt III , olttIIn tI'r01',ti rtrrllairtr Retoturclts rilnilrnon t'oh.vid lilte I n atCns itidir",lt.; ottl irirn RInittmtis, t Researt Ii. 
itaIvard I. 'II crstl.x (,alibrild,. %i,. P1t5'. I ilox'rSI , 

''Sointcir ac at gued Illtl. it lic tong rum. git en icr Iroltr it, iil. hangr s 5n.,(c IIort to upgrade titr ' vtor k Ior tie ,usrIticS user, tis s bsidv hasi actualI
 
vorke d i . .V ordititito P:11r11 idc, for etmtp l O'siliirl Justilied Oil tire grou nIdrsIlt lilt' IrdivrdrI l usr P, tire 'COSI-Cari.s "
re erse il Autfderi li r 

1 ,
ind that lihc Jo.il ho p ntrustum tjv ' tuta slIcl I IIll, innal c igTor s ill(e chiiguii Pltlln o Ilt h1irnl 'ir al 'i s. SOrcI clabinoraiCaMi s0)ihlit ei
 
, w ,
di ili swit, hilg equiip lttt. IiIrl s.olil t" c'rns eibtc% t Irllrtedilate ealu it) IIrge i r ndi lld etrlsrrr, titer r L'lar liiea, l f rlh dtl[Iar;rl IrItI ssrrurI 

, 
s t,,s tticLrei his I b ost soI ,rIrI iti cL. h r.ri ihc i adlI lnal 

(thoughiradit iontalI arbi ntr\)d isItiction betciven ito -tialti-s rsirtic (N'IS i , nd traffic-scrsitrc CIS) costs and poses cIitII ges of wptara[ ing cosis 
of rtale-hased and it unne¢-based ,cr, i , '; (C n; it Itir ther dentiaial aid s rI ui s nes user hlas iot c atused tleist pro blemris. The treed for rerssessncrri 

dcnaridN, iI tnt r,ictrrltrdo Is i s , I 't I'tie nl v Icitt[ I lltsitrfilsinItI ult i lil.valol a'llci ige 

ol cost alOC;rIrul Is 'rlrlr, ilrirprclrd ,. tproblem r itlrrlIg Lt IifI ititi.'I t I'li Users P' rir ia Auldericide, "Uiversal Srvrec: T ephonle Potncy 
Ill tirc t'uil _ [trest," Journ al ,tt mimntni , an ,,n, i ". No I. Wv lilte 9915. 881 

1'Tor it distisioni, see Vierr. ,pIt i00111e0 qt pp 2 - Ilt See al O 't rtiger.r ti. iI . footinoteI 11. 

""Victor. t1i. LIt., ItintMIi .I p 
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measure of relative usage, the effect of which would 

have been to transfer approximately $200 million 

from the State to the interstate jurisdiction.135 At 

first, the FCC refused to approve this change. Later,

under pressure from Ernest McFarland, Chairman of 

the Communications Subcommittee of the Senate 

Commerce Committee, it agreed to a compromise

that went a long way toward accepting NARUC's 

original position. 136 By continuing to adjust the cost 

allocation formula in favor of the local exchange, the 

FCC and AT&T created a situation over the years

whereby the costs and prices of telecommunication 

services were increasingly dissociated from one 

another. Contributing to this situation, the FCC, in 

1941, adopted a policy of "equal charges for equal

service," which was designed to eliminate interstate 

rate differentials. 137 

These subsidies served well as means of fostering
the development of universal telephone service. By
1952. AT&T operated almost entirely under a 
nationwide average pricing system.1- 8 Moreover, by
1950, the prospect of attaining the goal of universal 
service was well in sight, with 80 percent of 
American homes equipped with telephones. 

However, for political as well as economic 
reasons, a system of subsidies such as this could only
be sustained given the conditions of' a regulated
monopoly. As Gerald Faulhaber has described the 
unique relationship existing between the Bell Sys-
tern and its regulators: 

By announcing a common goal. universal service,

Bell gave the regulator the political justification to 

brush aside polential competitors, barring their entry

into the regulatory game. Only two players were

involved: Bell and the regulators. h'ley
often 

scrapped over who would get hm much, but they
seldom argued over who %,asto sit at the table. Over 
the years, Bell's regulatory compact with the

missions was broadened 

com
to include key parties: rate


averaging greatly benefited rural and simall-town 

customers at small cost to Urban customers; separa-

tions ixnefited local residential users at the eApense

of toll and business users: settlements benefited the 


" 5ibid., p. 23. 

1 Itbid. 

I7 bid., p. 25. 

independents in return for political support for the 
system as a whole. Just as Bell sought to deny others 
access to its markets, it sought to deny access to the 
regulatory game. In fact, the nature of regulation
demanded that it do so to maintain its monopoly
market position.' 39 
The system was also increasingly untenable from 

an economic point of view. As new competitors
entered the telecommunication market, they were 
able to price their products much closer to real costs,
and hence to undercut AT&T AT&T's strong
reaction to even minor threats of competition make 
it clear that AT&T was well aware of its inherent 
vulnerability in this regard. 

Tensions in Achieving the Goal of
 
Universal Service
 

In the minds of some, the goal of achieving
universal service has, by and large, already been 
achieved. 4 ( And, in fact, it was precisely because 
this goal seemed to have lost much of its urgency
that many began to question the old regulatory 
arrangements. 141 

Assuming that the goal of universal service has 
essentially been accomplished, the role of govern
ment would appear to be greatly simplified. Under 
such circumstances, fr example, all that needs to be
done is to assure that everyone can continue to afford 
"plain old telephone service." And this objective can 
best be achieved, according to many of those who 
adhere to this view, either by providing direct
 
subsidies to the poor-as in the 
 case of lifeline 
service-or by adopting special pricing schemes 
such as social contracts that cap, or limit, price
increases for basic services. Moreover, each of these 
approaches ;s basically compatible with a deregu
lated, competitive, telecommunication environment. 

Others, however, question the basic premise that
universal service has already been achieved. Empha
sizing the relative nature of the concept, they view 
the basic task for government as one of redefining
the notion of universal service to take into account 

1381bid.
33;crald R. Faulhabcr. Th'conuuni 

")As 

tion.% in Turmoil ie'hnology arid Public Policy &Canibiidge, MA: Ballinger Publishing Co., 1987), p. 46.
of July 1989, 93.3 pcrccnt of Aincricans had access to a telephone in their homes. universal penetration statistics arecompiled periodically in'Telephone Subscribership in theUnited States," Industry Attlysis Division. Conimon Carrier Bureau, FCC.
4] Faulhaber, op. cit.,footnote 139. ch. 3. 
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the greatly enhanced role of informatiot in soci-
ety. 142 However, if this latter pe.rspective were 
eventually to prevail, new kinds of pricing mecha-
nisms and subsidy schemes would need to be 
developed, since those presently under discussion-
such as incentive-based pricing, for example-
would most likely be unworkable, given an ex-
panded definition of essential services. 

Communication in Stpport of National 

Defense and NationalSecurity 

In most countries, national systems of communi-
cation were developed only after the authority of the 
State had been firmly established. Under such 
circumstances, it was quite natural for communica-
tion system, to serve, first and foremost, as append-
ages of government. The goal of establishing a 
communication system in support of national de-
fense and national security was much less problema-
tic than in the United States where first amendment 
concerns called for maintaining a wide breach 
between government and the communication sys-
tem. Today, the difficulties entailed in providing 
integrated communication in suppor' of national 
defense and national security are even greater, given 
the enhanced role of communication in defense, 
together with an increasingly deregulated, competi-
tivi, communication environment, 

Establishing the Goal of Communication in 
Support of Defense and National Security 

In the United States, given the value placed on 

first amendment goals, the government's involve
ment in promoting communication for defense and 
national security has historically been much more 
sporadic and indirect t.,n it,other countries. Per-
ceived threats to the Nation's survival in the 20th 

century have led to a greater emphasis on the goal of 
national security, an emphasis that has at times 
collided with the goals of free speech, the free flow 
of information, and the ideal of a free market. 

The exigencies of war have often given rise to a 
short-lived reordeing of national values. In autumn 
1918, for example, Congress directed ,hePostmaster 
General to take over operation of the Nation's 

telephone and telegraph companies. The traditioi.al 
preference for private enterprise in communication 
gave way to concerns about the importance of the 
wires for national security. Those who had long 
sought to convert the U.S. Post Office Department 
into an agency along the line3 of the postal, 
telegraph, and telephone minisLies common in 
Europe seized the opportunity created by exagger
ated fears of domesic subversion. Under the post 
office's management, the telegraph and telephone 
systems worked smoothly, although rates increased. 
Shortly after government took control, however, the 
war ended and Congress restored the wires to their 
companies. As Wayne Fuller has described: 

The Post Office once more assumed its traditional 
nineteenth-century role: a supporter of free enter
prise but never a competitor. 143 

Clearly recognizing the defense potential of radio, 
the government also played a critical role in its 
development. 144 The U.S. Navy, in cooperation with 
AT&T, helped to develop the emerging technology, 
and it spearheaded the corporate-government alli
ance that consolidated and centralized radio duringadatrW rdWr1 4 

World War I spurred intensive wireless research. 
Armed forces all over the world demanded radio 
units for airplanes, ships, and infantry. After Amer
ica entered the war in April 1917, the government 

I4 -For this point of view. see, for instance, U.S. Department of Commerce, National Telecommunicatiorns and Information Administration, NT/A 
Telecon 2000. Charting the Coursefor a,Vn Centur,, NTIA Special Publication 88-21 (Washington. DC: U.S. Government Printing Office.October 
1988)
 

43
1 Wayne Fuller,The American Mail (Chicago.IL:Chicago University Press, 1972),pp. 187-188. Proponents and opponenLs of public ownership of 
the means of communication pointed to this positions.See also Lindsay Rogers,The Postal Powershort-lived experiment as evidence supporting their 
of Congress: A StudY in Cortitutonal Etpansion IBalintorc, MD: John Hopkins University Pres.s,1916), pp. 156-157.
 

4
'"Atnateur wireless operators, by itierfring with naval and commercial service, made government regulation imperative.The report of the so-called 
Roosevelt Board ii 1904 recommended athree-way division of authority over theAmerican wireless. The Deparntment of Labor and Commerce would 
supervise commercial stations, the War t)epartmnient of Labor and Commerce would supervise conmercial stations, the War DXepartmenl would have 
charge of military stations, and, most importantly. the Navy would control coastal stations. This report, while not law, established the dominance of the 
U.S. Navy in the American wireless field, enabling it to build its own system and pour millions of dollars into rc.;arch. Not until the Radii) Act of 1912 
did government pittuce a comprehensive plan with the goal of regulating wireless. Czitrom, op. cit., footnote 27, p. 23. 

141The perfection of wireless telephony-the transitission of speech without wires-grew largely out of research and development by several large 

corporations and te Federal Government. AT&T. wary of possible competitive threats from wireless telephony, launched amassive research and patent 
purchasing effort, acquiring all rights covering the use of vacuum tubes in wire and wireless telephony. AT&T and the U.S. Navy cooperated in 1915 
in thL first successful testsof transcontinental wire telephony and transoceanic radio telephony. General Electric also entered the field in these years, 
focusing on the construction of high-frequency transmitters for long-distance wireless and on the perfection of vacuum tubes. Ibid., p. 24. 
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took over all wireless stations, and, more inpor-
tantly for future events, guaranteed manufacturers 
protection against legal action overments. This action permitted patent infringea vast coordinated 
efort is elllfact -io perin svastscooriatd effort in the manufacture of radio partsrnesti ch 

lated a boom in radio research.-"' 

The Federal Government also took a strong
interest in radio's postwar future. File Wilson 
Administration's goal was to challenge British
domination of international communication and to 
protect U.S. military and commercial interests. After 
failing to get Congress to pass legislation that would 
make war-time government control of wireless sta-
bons permanent, the adtninistration pursued a differ-
ern strategy. In 1Q 19. British Miarconi was the only 
cotnpany negotiating, with General Electric (GE) to 
buy exclusive rigts to the Alexanderson Alternator.a tigi-powe d rad io tiral lsniter used AltetratsoCe-
anic work duritig the war. Ti'hrough a seIes oflottgand delicate negotiaturions te gu/erUiet stepp'ed inand served as the midS, ifIe hI thhi t iC of the Rd ioCorp. of Ameica ( ,('A. R('A' woith adio
Coia). stockholder, bought 

tile 
otRC \ithrican6F atoti 

which had beeni rollhd 1 the 1ri ti sh ), thu 

assuring A'\ierica a po\,,t. rfn l-,osition
aoun in worlmericat4-iwion/. 

'Die military's role ilnthe developnict Of" tile 
computer was also critical, even t' 1idirect and(
behind the scenes. As Kenneth t-lann notes: 

It ',swstiacd the lit milliar-,,"ervicts lilgelfiit iio ac~idrpwtwatle that (ilt( iuulletlIar e -eviclarfin anllced the txs.m ", arI d ct th p lr e nil o f iet c.lllip t er 

in the 1950s, for coniputiwg tt'chiiiti )g l'id plai'ld 
a pivotal role in the Alicd' ,ar ethort. The iilitn .,-v
indirectly bnkrolled 'cvn ihe FLckcrt ,,nd Mauchl 
collptler proJects. and these rcl;itvel\ o1ll pm)JcS 
were only the lp (f it much lireer . aM sni'IMeICs 
hidden. techn'lologiclie.'. 

'he role (1f the Navy was pt iculalrly InIportant. 
Its interest itlCotlilmlli iand a(l\ iliced colillnuttica-
tion technologies ,.went back arils Worldi,, War I 
when techno],.tical advatices ii naval warlare cre-

"'SIB IIIJ t-))tlghV,. 

ated a whole range of new tc:hnical problems for 
military strategists. 49 As Flamm points out: 

By the end of 1948, the ONR (Office of Naval 
Research) employed one thousand in-house scien-Gists, funded about 40 percent of basic research in the 
United States, and was working on research con
tracts amounting to $43 million ($20 million of itsown money, $9 million from other federal agencies,
and $14 million of university money.)I5s) 

lefensec support for the computer industry was 
also directe(d through the National Bureau of Stan
dards (Nge which, as ite tie case of other govern
net agencies, was redirected towards military
objectives during World II. AithoughWar NI3S 
played a significant role in the development of the 
computer, its funding was drastically cut in 1954. 
Not surprisingly, this timing coincided with theetnergence of a burgeoning cotnmercial computer
industry. Much in keeprig with tihe U.S. Government's historical approach dealingto with thecommunication industry in titnes of peace, Secretary
ofComnmerce Weeks justified these budget cutbacks 
on the grounRIds that "the National Bureau of Stan

ldards has not been sufficiently objective because 
they discount entirely tile play of the market
place." 5' 

Issues involving limits on expression for nationalsecurity reasotis have becomealso exacerbated
 
dtiring times of 
war. They first arose when oppo
lents to World War 1. in particular socialists and 
Gern an intiigrants, risked proSeC tll ti under Stateor Federal sedition laws. The laws wcre premised oit e n t o h t s e c o l l u i e i i i h a 
tfe otion tiat 'e,[ecl could uer llin euit', Ir 
effort all] hence endanger the Nation's security. A 
tlu0lber Of' cases WlutIll their way to tile Supreme
Court and Convictions were Cotmimon because the 
Court often applied a "reasonable lendency" test. 
Using this standard, expression opposing the war 
was found piviisli:thle mierely lt having a tendency
to produce helavior that CtIlgrl'SS or i State 
legislature proscribled. At tile tirtie.sane however, 
sOille Justices began flashion ing a slalidard that was 
'nore protective of trec speech rights. the "clear and 

Ina, !' M ,r t !rc2,aljc jnhnlli)- , Ihm i lill11W MI) Ii, Juhn,. IIopkii IIIICtsII\ i'[e', lX!j.), Jvi)ch. 1 allt S.i Cc I )jInIcI J ( I/IT1m.%ft,dhi ll inA r0i tt ,or I,, rA ipl/() See d.l )|s'h (1; J .'\ilktr'l t ' ",etlntul. i Oi,' 1, 
tor"I I i a W Ill, N( I 11ltttsI[5 Nali 1 ral I'Iss.hntt'l 5 'v uni :imllrel an kadl, ?d1 1.' (t'r'im 1()52i. ti.clan. N J iiillt 11 t.' I..l lt ' 0',r.s'. tOSS5I.1 Kt lafchIltlllii, I"ritn' lb'"I" ,nq'uur ,' t,t' ',hl nl~l'Indr) lc~r h I It'l 'l,( li h I '.titl lillt.)"T1 c til lOkllg; III5IIIIIILI1I. t1958), clh. 3. 

Quouc p., 2,. 

5'tll , pp .;2 . '3 
i'i,., Clttc in id. p 73 
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present danger" test. This test, which would only cut 
off speech that was highly likely to pose an 
imminent and substantial danger to some vital 
interest, proved more influential in the long run. 52  

On rare occasions during peacetime the govern-
ment has sought to enjoin the press from publishing 
information whose disclosure was seen by some to 
undermine national security. The government's 
attempt to invoke national security to stop publica-
tion of the Pentagon Papers failed whcn the Suprenic
Court, acknowledging that national security was 
sufficient re::son to impose a prior restraint on 
publication, ruled that in this instance the govern-
merint had failed to show that any thing more than 
embarrassment would result. Ir effect, the (Joor was 
left ajar. Where alolic secretos have been involved, 
the government has been better positioned to justify 
a prior rcstraint. In I97". for example. the govern-
ment obtained a district Co rt irunu tctioll that stopped
publication of an article h, The Progressivec maga-
zine that depicted the making of a hydrogen
bomb. 5 

Implementing the (;oal of Providing 
Cornmunication in Support of National Defense 
arid National Securityad NtnThe 

The government's ability to halance first alnend-
ment and free marker ,,oals, alainst uational security 
goals ,vas greatly aided by tilt existerice of a 
government-rcigulated tclephome uiioriopoly. which 
was renowred for the quality and extent o, its 
research in all C0ltminn1eWtiott-rClate.d fields. The 
importance of the l)epartn IIt )f 'l " , (I )ol's ) 
dependence , AT&T -ters fror tile fact that 
national policy nria, reCquired the FeLderal (IOVenlnellrlt 
to IPrlcirC tall of its tel'clnIll llicatloil i ces 
ilCludirlII thth ll(), I)Il lollal] d(leClhIC, trolll) tile 

cOlllliercial sector'. iiiless special cictutlastaIce'; 
dictated otherwise. 'Ihus. 5 ncri t ot Fcderal 
(iovernrnet mnd 94 pe1ell ofI c ritical t '.S. la ional 
security nieeds within, the cotmiielltal United States 
(CONUS) are reportcel to he lc;asd frot thc 
connt1 

the 

un' h 
i" 

' 

"I 

ercial telecomllinication cairltrIers. Ill total, the 

'IfId ',i , <te ,I t(/+ret /;t i;th(>; lru t't Iri + k '',,/ aI,,, rt! llt t j 

lic .I.tii;!ru'.tithy tuuh,.ti At h huui i nut~mhliii ')) . Ivtlt c 
Litil t M11tItC+ti.UI kui

, 
d llll I Iilt+" tuA, ilt m, tcb l rihIl o i t 

. tc. ( I ii i tt i t t 


'ld .,
 

lSctla h i, tultliuu,, I I ht[l i 

Defense Communications Agency (DCA) leased 
approximately $530 million in long-haul domestic 
telecommunications in 1981.154 

As the only company effectively supplying end

to-end telecommunication services to l)CA, AT&T 
has historically been closely and directly involved in 
the formulation of national security telecommunica
tion specifications and requirements; telecommuni
cation research and development; the planning,
routing. and installation of networks; and in making
adequate provisions governing robustness, ubiquity,
and restorability. With AT&T having a monopoly, it 
could guarantee end-to-end connectivity. it addi
tion, the slicer size of AT&T, and the extent of its 
network, meant that it was able to ieet the more 
demanding requirements of the U.S. Anned Serv
ices. The relationship that thus develcned between 
AT&T and Dol) was strictly one-to-one. Thus, 
infhrequ'ently, AT&T would install a telecomniunica
ion lie orcircuit for I)CA. reroute or harden a cable 

to enhance survivability, or retain redundant lines 
without managiig a direct charge to the defense 
budget; the cost would be defrayed by being 
absorbed in the overall rate base to AT&T subscrib
ers. t55 

operational advantages to IDA of having a 
single, central Cointirnuication systm were suimriieCd 
up by Willian alift IV. General Counsel to )oi),
when testifying about the prospect of divestiture 
before at Senate Judiciary ('ominittee on August 6. 
198 1. As he said: 

The centlal ,,sterm has ien clt , it) iespond and 
plan ill a coordinatcd miamri that a fragmented 
sysieni would riot ... diveslittnre couIld Cause 
substantial hanoi to 'tr naimial deferis arid securitN 
anld emr rgenic\ prcpit.adnics, capblilitis ... tileteleconiri iicatitnis ,tl' lorkii lk. airrion properly be 
anificill, divided l<'t4,ecn imitel-c-i 5 nld local 

'exchaige uti1.11ons. 

Surprisingly, little atttiC loll wals. given to the 
national scntl-tl\ aspiects of the i'&T divestiture 

itiueirI '7., atitrutI ,uit. 
tt I*l/u \Sll tit. + [I tird s 'l,,-t i( ll i ;l.l 

i,r . tutu p tucllu t. it ,1,\Ic t,( 
Icl,' holl,I hlit1t1h,11I N w k oltImu di ' Iulm u;C l L 

I (I At ",. Ill 'ty tj,iAtr ( si. 

The lDeparilienl of 

. '2 ] lll'lu l up 

Vt.i'ct t,, t',,t'jr 
titic,It 1Mli h55. r lld 
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Justice's (DOJ's) case was based almost exclusively public switched network on which it had relied so 
on AT&T's past anticompetitive behavior, with heavily. To make certain that the President had the 
supporting evidence being sought only fiom tele- necessary telecommunication capability to fulfill his 
communication and data-processing companies statutory obligations in times of war or emergency, 
such as IBM and MCI-all eager to see AT&T's an all-industry advisory committee, the National 
domination of the domestic market reduced or Security Telecommunications Advisory Committee 
terminated. However, it was not as though DOJ was (NSTAC) was established by Executive order, to be 
unaware of DoD's position. In March 1981, at an supported by the National Communication System. 
early stage in the AT&T antitrust case, Secretary of Comprising 27 of the chief executive officers of the 
Defense Weinberger wrote to Attorney General telecommunication and data-processing industries, 
Williatn French Smith urging that the suit against and reporting directly to the President, NSTAC is in 
AT&T be dropped on national security grounds. At a unique position to find consensus not merely on 
the least, according to Weinberger, DOJ should: national security issues, but on the health and 

not require or accept any divestiture that would direction of the communication industry as a whole. 
... 
have the effect of interfering with or disrupting any 
part of the existing communication facilities or Present Tensions With Respect to 
network of the AT&T Company that are essential to Defense-Related Communication Goals 
defense command and control. 57 

Notwithstanding these concerns,the divestitureof How long the present arrangements involving 
TwTbsitsanding thlle coerns t d ,ivir o NSTAC, and the partnership between government 

AT&T basically followed t)OJ's vision, giving and industry, can continue is uncertain. So, too, in 
antitrust concerns priority over national security the longer term, isthe effect of national security 
goals. Moreover. this set of priorities was estab

on the commercial U.S. telecommutime that the Administration considerationslished at the very same 
nication scene. There arc legal implications if the 

was revising stiategic policy, shifting its focus from 
hvery highest current arrangements are taken further, and there is 

a limit to how far the umbrella of national security 
importance on military Command. Control and interests can be extended. The implications are 
Communications andi Intelligence (C31) invulnera- therefore clear: in the absence of any explicit 
bility, with respect to both strategic policy and guidance on telecommunication priorities for the 
national security emiergency preparedness. United States (other than the further encouragement 

Failing to prevent divestiture. DoD responded in of open competition), and given the polycentric 
a pragmatic way by seeking waivers from the nature of telecommunication policymaking and the 
regulatory agencies and structural modifications to uncertainty that still surrounds the industry, some 
the terms of divestiture to ensure the integrity of the central policy initiative will be needed in the future. 

1
57G. Boiling, AT&T: Aftermath ofAnt-1 rust (Washington, DC: National Defense University. 1984), p.51; and Coll, op. cit., footnote 96,p. 187. 
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Chapter 5 

Communication and Comparative Advantage 
in the Business Arena 

this area. CommunicationINTRODUCTION 	 comparative advantage ill 
is regarded, moreover, not only as a source of 

The U.S. economiy has farCd reasonably well over econonic growth, but also as a n,.eans of reconfigur
die past few years. llowev.i, man\ aiR in; work relationships to make them more effecer observers 
beginning to have sen otl, CseI*tI!OIiS about tlhe tiye.5 

future of the I .S.econon,, and itsability to compete 
in an increasingly global en\ illonii ilenl. iThe y point Just as the growth and development of the 

out that econolic growt h i I he 11 tlited States has comunlicatioll sector is considered to be critical to 

been fueled hv borrowing lorictgi capital. L1xpo-t the well-being of tile economy -as a whole, so too is 
growth il tIlearinurttltiC secl (1 h'i,been increas- it considered a strategic factor illconpetition 'uriong 
lig at a mnulich slo el rlte thiai import growth, which, firms. increasingly, companies need to take COlllmlaU

rising precipitously. ",eached about .16) billi il in nication into accouLnt in developing their overall 
1980. Experts note. nlnIO1o,-T'er. tile business strategies;. As Clemons and McFa.lhn havethat c',tiluedl 
decline of the I S..ecolnomic position itworld trade poiiteld Out: 

is likely to have serioutls c)inlSelen'Ce,s for labor. The new, ieclnolOgies ofcommnicai0 have the 
tetween 198) 1id IX-TI illne, tine nutt.1oer of ohs power to change the compelitive game for almost all 
gelierated b\ e.,%ports fell roith over ( niillioin to .5 co i of all siesmilliot." Pointine ttathe ajlplretlt >nccess of tae 

Japanese imodel ot bu.Sllies'-, ortll'litatoln, sollic have Given the linkages between coImunicationi re
even 'suggested that the [. iitcd S ttes ilas also need gilies ald ecorioulic activity, the way illwhich the 
to develop and aldopl tie\ \av',of tgilg U.S. itifrastfrucle evolves over thetol COtllilltlnlicatliou 

production itit is to be conipctitivC. next several years is likely to have significant 
Impacts (Il the business world and the econonly as 

,lMansof thoe who are Cotncerned tabo ! tile U.S. a whole. To deterline these impacts, and to suggest 
ecomms look towards the coimunication and p)ossible polic'y choices about them. this chapter Will 

tiallo 1int theill"oil sector' to provide the impeltu., for tllure th nature of opportunities and Col
zrovIlI.: Thi, IocuIs on relemiaMtics" is 1101 suplis- staints preseted by lnew Colli1nllicatlioll lechnolo
tue. .v'en the trend towat a .ecaten tole tot ,ties itl tile econmit neahn. l'Othis end, it will: 
lill!ttarlat1io illiaanced illdustrial MWocieties. anld tlhe 
tact liit t ileiiited States has titdiliolalls had it a clialacterite the ecoollollic realll. 

}FOI i I!.IR' k-,-1I k, ItjerK, /1 rI\ m( - II'MkII " i,I 2,2 2 i I. '0\. 'l 2 2llilloll,/ [ '1. r101. !,,I(ll ''q 2. .,'..1h1 ( Il 1(' J122 '5 I 1I. ir (,l 

Sr1 Ii .'mI( I l '2|' lL'\C ( {1 , I ,,H t , 1'12ht I 5 ,.'t2t 2 II l:1 I ta t ( aQlad 2lIigc 
ast \5 2.2222(oram." 1 ('aOaaI \2., a,'IICW ',I1,i2,.II ,2 llli,,,'52 . .,,,I ,'.J.aiaiila IaiqaI . ,C 

I . , Ilw P \,2 1\5..i,h ,e2,'21 I t ll l l O ,11tgN. 
,, licl'.2h1 . l,, ',' .I't'rl " 1 .',if Ii)..iil-12. 

,e 	:5. IH. ,t . .ald Pi,cr ( tclw'r' L liIll .' r, " 1l1101111. ' 1 , , 1.l 	 \tf2lill2 . , .' h ,,2 l1 5s.. . t . ) S5 

A5 Al I'r.11haI )I .0.11. ,T 1 . i1 ' I LI 't ((. 1 .!' ;l) ilt )ll o c "'oll-, ''sl, aIa2222I.22lI li t. I]I ,d, 	 j1,,-[ iitI", I I hlllol t lhall 

'I r hIt'",&2\ tilItcICaI. 2 , ,, 5, , ". true Ila .. 'l'. , ll, h Ill. I).I.ldll,,2tIol'. 'c.Hot tl", t 2 t,'tt tll, \" ,.. 	 i1 
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08 e Critical ( onne ',iwois Comtnrnm(atiem fi)r the Future 

" describe how commnriication technologies 
have affected economic activity in the past. and 

" provide a franiework for analyzing economic 
impacts in the future. 

This framework will he used to anal'yze the potential 
mses and impacts of conunnication' technologies i 
several kev baslie activitiesanld 10 (nti1\ thle 
rula.jor factors and related polie\ issues that willdetermine the itpact of c( antninticattiol technol o 
gies inethe ecortont Ic tealm 

THE ECONOMIC REALM 
The economic realm is Ilil ) 1f ht,'ila 

aictiVII ll nWhich the rt.lictiott ud exChatige of 
goods takndservicplace. lit iodertt capitalis-es 
tic societies. it is the market s\.stem that serves, for 
tile llost part. to all'ilgtile iC. ff OI(kiC" 

activity, coordiiating slnppi. mitd detand and allo
caltlig "oot nttd serviccs. 'lO the exteit thai tile 
sttuctutecttpetitiottof thte market repi cates ,t state of ltetfectthiltechrt iersejlec'J'cts tfe cotiI. 

C01111)211 t0 '' ile C hiit 
pro.its, tl.lm (f pttasiilit hltlct maximizeSil 

prof 'its. aintd that ich C miKItiticI' soc(> t o ma 
preerences, [t ptice -\'1' t -ilI be a.SilIic(] to 
distributc cotls aid stervicc> ill the titost etficietit 
la.slhlot. 

It the cecotloilic realnto, heltavior is conrISidered to 
be goverited bv self-intere, t. Hlence. selt-interest is 
the criterion that is most likely to he used itevaluating economic ouitcomecs." Accordingly. pro-euat,,ig econoiheout~oes. 5 Aorditigelero-es 
dceswillse h proftsworkers beter wesigher 

Mid riltl . ther in ci' )I 1 V (0' l fe-,i nestolii~tintprshigzher reuitr onltheirtinveItt\ens: atd cisun 
higher qualitN products at ailo~wer price. 

tc 
criteria ofa hit Indus[t.or are 

Froimt ait iore gctieral peisCtIvy. Ilte plTrnaltice 
1r, atioiial ecoollolllV 

getierall] ht se ol efficitcCv niid ertwMvihI." AN tie 

Itor , Ni'.s t lti''i', l 
ttivCt 'J I jiiiilidt oii nl 

(Nt', 'tfork, N' YX Wk ' 

' iI ttd g. tI l Ie t 10 
-

ihl. tn,,t iii ili' t'. ,ri ' tdllIc tIi! lift' t oillll 
t' I i't) IlI Iits.t'iNl\[ot' s inl'.ti4 

,or~ 

It0 

111v 	 llsi e ldurll illl, i i. <I kton-illlt lim\ktll %k1iltO 
o 1¢ 1I I\ e l oi)I I)ltI cp lI~,' 'e rI , c 

NY JOi Wilt",, & Sot'. it . 
ml ,5 il J.itiliit.. sr,,pt . 

9
Co'. t1 ,), 

,il (oit " i 

1 i I tI lt t i', l' d to it" iltII. It 1 Ii-,l 

sociologist. Daniel Bell. has noted, the principal 
value underlying the economic realm is that of 
"'functional rationality"--that is, each individual 
and each group in the system carry out rationally 
conceived, specified roles that, taken together, are 
designed to maximize production. The principal 
11means of achieving this vaie is by ecoonomizing;
decisions are iade ott the basis of cost/benefit
analyses, and technology is applied to substitute 
more efficient processes fr less efficient ones. to 

Comntunication is inherent in the coordination 
required for all economic activity. The exchange of 
intoritiati on, for exantple, is at the heart of thetmarket system.1 Capitalism depends on tile coRn-
Inunication of inf'ormration to efficiently allocate 
resources. Withilt firms, the deli very of timely and 
accurate in f'ormation is key to decisions aboutwhether to Ceiter or exit iarkels. how to secure 

financing, how to organize and manage workers 
effectively, and how to distribute and mtarket goods.
Firms without access to such data. and tile COiminuili
cation networks required tOr their use, will be at asevere disadvantage wheti competing with other
It lis ttat have such access. 

COMMUNICATION
 
TECHNOLOGIES AND
 

EC )NOMIC ACTIVITIES
 
Given the Ik betweet cou nication anlGie h inI ewe comncto neconomic activity, it is not surprising that conmuni

cation technologies have historically played art 

I potant role ill econoilic development antdgrlwths. At oie tine. ntarket relationships consisted 
alnitiost clitilely of Iace to-flice exchanges. Today, 
mediated Coliiilltnicat[oil hias replaced most of this 
prirtmary contact, Now, i exchange of iforntatioi 
often precedes or inheres in art econotilic tratisac

t'Wlrt,I 'I.Ct'a)llil M at c . J i , . ihi'' iI, li rtllon ,m 1i/S 'it (New
, 

si ,iitmfO t'c' aii]',.i Ntit',?til j lit, 'V(tIirl' ttt 14,,t 1 1 il " ntliriir'i. ft_'op:tto 

io i l o 1iIit)Ins tof li'rI ll .I'sIftr 
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tion. Advertising, for instanc,, alerts con-,1uncrs to 
the availabiiity and charactcristics of products ai,,! 
services, and information alone virtually drives 
v'Carities id commodity narkets. 

o cdistince 
The derloyment of communication technologies

has increase!d economnic activity and f'ostered eco

nomic grcwth in a nunther of interrelated ways.
First, communication techinologic,, have draniati-
First, c crabotion thsenolgtilae drati-r 0' 
cal ly i~icreased both :e speed anld the ntumber of' 
econonmic transactions that Cai take placc. Second, 
by diminishing tile relevance of geograpjhic distancc, 
communication teChinIloeijes have fatii tned tie 
expansion of trade and iniarket. ,.\t tile s.ame time. 
thc deve lopinent of massI ,tCi a technIomlogy served 
to rcin force. national rttark+.':s h> hel pinhg 10 1h 

tastes and preferences ino a moic tn i lorni cast. lit 
turn, this increase in market size led to greater 
specialization, standarditati on. and ecottities (At 
scale. By en hancing it rafirit coo r,timition, conitui-
riication techiologies al lovcd h1ntnesses to groy 
vertically arid horizottally, ani thus t exploit these 
ecOiolies. 

Tint: important role tiat comtttnicatiot aiid in!or-

mation t chnologis ha\ c pliN ed in t:conottic terns 
can oc Seet b tracing tn developiientincan 
tion Witlh ind(u,trial ,evelpnjentin tie Un:tted 
States. Box 5-A provides a chronological list of 
thes;e technobgical developnents fitm i830 to 
1887. 

From the I5th centurv until the development of 
the railroad and the telegraph nuthe last half of the 

9th ceittury, naterial gopmds were hiiasprtled very 
slowl -- at the speed of draft aiimal, il ttv traveled 
by roiadway or canal, or "a the whimtto the wilid',' 
if they traveled by sta.' Becan se transportation and 
coni ,-tiniioo :ver long distaiices was difficult 
and slos,, trade was discuragedII m arkets were 
geographically limited i/ ,ci.l. Al such (listalices, 
merchants dik' not have t great deal of information 

ll 
N ,v cmlm , 1t '. p ? 

Richaid HtKw'll'mik, ""lic R o ( 0l itull tllotn Ilituld q ( 
' + , 

I Bvnqrl[ ci. t0j eli , 10 11F)ttl'"IC 

1al 1',ld . ) 211, 

"'ibld p I . 

on which to base their sales. Prices difTered signifi
cantly from market to market, and considerably 
exceeded the costs associated with distribution. As 
ia result, most merchants retrained from long

trading. When they did engage in such 
trade, they generally remained at home, relying on 
merchants in other trade cent',.rs to sell their goods 
on a commission basis. lb minimize and spread theolacmiso ai.T iiieadsra h 
sizable risks involved, they sold a wide variety of 
products rather than specializing. t1 Given the 4
month lag ;it transatlantic comniunication, as well as 
European mercan! ilist policies, it is not surprising 
that trade between tho American colonies and Great 

Although the speed of transportation and corn-
Imt ic ation did not greatly increase in post
revolutionary America, the volume of trade did grow 
as a commercial ifrastructure was gradually estaD
lished and as nore effective means of transportation 
and comunicatiot Were deployed I" Equally im
portanlt to ilic development of' ,rade was the estab
lishment of a network of people who, in their various 
roles as middleten, helped to convey market 

infornmation anditl goods across both the North Ameri
conti itent an the Atlantic Ocean. Included 

among them were shippers, financier's, jobbers, 
transporters, insurers, brokers, auctioneers, and re
tailers. 7 

The impacts of these developments were cumula
tiye. Trade gave rise to more trade.11 As markets 
expanded, so did the density of merchant exchange 
itetworks alld tile atnount of available market 
informatiot. As a IrCSLt. distribution costs declined. 
and merchanis were further Cuo)ttraged to engage in 
trade. Moreover, with larger markets and better 
information, niercliants faced fewer risks, and titus 
they were able to specialize ill particular aspects of 
trading such as imtporting, wholcsaling, retailing, of. 
exporting. 'his increased specialization led, in turn, 

+iluun illt'S al.d Markc,' An Ilisiuru,cal 0 e ic 
, 

)I'A iontractlorpcitt 

'Th cuuunueCial inlras.tSRucturC \kas c'o prc>d of couilnier.ci alnks ( 1780,)', i Federal banking ss stemI( 1791, itte Insurancte regulaillons ( 71Q9, 

Federal bankruptcy law tI 8W), and joint stock companies i1 ot The ne\ technologies included a Federal postal ,ervic':. (l79t ). the first turnpike 
( I'"t), Loastl sticanum at travel 18 ). mail delivery 1y stearu ai 118 13). regular packei s viceti tfingland late i 10s), stcan railoads and AtIaulit 
clippe,.sips tearly I 83(). local piostal dcllvery service (1836), regular transatlantic sicanship service ( 1847 ), and regular steartmtat to 'aifornia 1 -191 
ibid., 1'1;0 

1711i1( pp 173-1( . 

Ilbid., pp+ 173-174+. 
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Box 5-A--Selected Innovations in InformationProcessingand Communication, 1830-87 

Year Innovation
 

1830s Wagon lines carrying freight between rural towns and ports begin to operate on regular
schedules. 

1837 Telegraph demonstrated, patented. 
1839 Express delivery service between New York and Boston organized using railroad and 

steamboat. 
1840s Freight forwarders operate large fleets on canals, offer regular through-freight arrangements 

with other lines. 
1842 Railroad (Westcrn) defines organizational structure for control. 
1844 Congress appropriates funds for telegraph linking Washington and Baltimore; messages

transmitted. 
1847 Felegraph used commercially. 
1851 Telegraph used by railroad (Erie). 

First-class mail rates reduced 40-50 percent. 
1852 Post Office makes widespread use of postage stamps. 
1853 Trunk-line railroad (Erie) institutes a hierarchical system of information gathering, processing,

and telegraphic communication to centralize control in the superintendent's office. 
1855 Registered mail authorized, system put into operation. 
1858 Transatlantic telegraph cable links America and Europe, service terminates after 2 weeks. 
1862 Federal Government issues paper money, makes it legal tender. 
1863 Free home delivery of mail established in 49 largest cities. 
1864 Railroad postal service begins using special mail car. 

Postal money order system established to insure transfer of funds. 
1866 Telegraph service resumes between America and Europe.

"Big Three" telegraph companies merge in single nationwide multiunit company (Western
Union), first in United States. 

1867 Railroad cars standardized. 
Automatic electric block signal system introduced in railroads. 

1874 Interlocking signal and switching machine, controlled from a central location, installed by
railroad (New York Central). 

1876 Telephone demonstrated, patented. 
1878 Commercial telephone switchboards and exchanges established, public directories issued. 
1881 Refrigerated railroad car introduced to deliver Chicago-dressed meat to Eastern butchers. 
1883 Uniforn standard time adopted by United States on initiation of American Railway 

Association. 
1884 Long-distance telephone service begins. 
1885 Post Office establishes special delivery service. 
1886 Railroad track gauges standardized. 
1887 Interstate Commerce Act sets up uniform accounting procedures for railroads, imposes control 

by Interstate Commerce Commission. 
SOURCE: Reprinted by pennission of the publishers from Thw Control Revolution by James R. Beniger, Cambridge, MA:

Harvard University Press. Copyright 1986 by the President and Fellows of Harvard College. All rights reserved. 
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to greater coordination of markets and reduced costs, 
making trade even more attractive. I( 

Also criticald to the growth of markets was the 

of mass media technologies suchdevelopment as 
-,otary printing and the na

power-driven, multiple 
tional postal system. By drawing audiences into 
larger and larger communities. these technologies 
accelerated thenatinalscae.marketing of consumerus of goodssydictedon aMe ncrasin 
national scale. The increasing use of syndicated 
material in newspapers and the advent of nationally 
circulated magazines in the late I8(X)s anticipated 
tru,, mass communication. 20 Catalogs also became

medium.s ,lo 1 ,epopulrpopulrmas anmadvetisng medium. Inas an advertising 1887, 

Montgomery Ward distributed nationally a 540 
page catalog that offered more than 24,000 items for 
sale.21 

Despite the development of national markets and 
greatly increased trade, specialization and rationali-
zation of production was limited until the late 1800s 
by the relatively low speed of transportation and 
communication technologies. As both Alfred 
Chandler and James Beniger point out, specializa
tion can only take place, and productivity can only 
be increased, to the extent that goods can be moved, 
processed, and distributed and that the production 
process itself can be coordinated. 22 It was only with 

the development of the railroads in the 1830s and the 

telegraph in 1844 that the requisite speed and control 
in the processes of production and exchange could 
be achieved. By increasing the speed ofcommunica-
tion and extending the range of possible control, the 
railroad, the telegraph, and later the telephone 
facilitated the growth of large-scale organizations 
with modern management structures, a first step in 
the centralization of production and distributLion.23 

Given the speed of the nev technologies, the 
growth of the modern corporation was not limited by 

national geographic boundaries. Employing com
munication technologies to coordinate their activi

number of these new enterprises investedties,abroada in what proved to be very successful interna
tioad vn tro 

Although communication technologies affected 
all economic relationships, their impact was not 
distributed equally nor experienced uniformly. As 
Joseph Schumpeter has pointed out, technology 
givcs rise to economic growth through the process of 
"creative destruction." 2 Thus, although the econ
cetv etu o."4Tuatog h cn 

cmy as a whole prospered as a result of communication and information technologies, some segments 

within society found themselves worse off. 

For example, one group whose fortunes changed 

radically as a result of the vertical integration of 
many marketing tasks was the numerous middlemen 
who had performed the function of transmitting and 
distributing market information and goods. As 
Beniger notes, the decade of the 1880s: 

... saw the wholesalers challenged by new mass 
retailers-department and chain stores and mail
order houses-that purchased from manufacturers 
directly and thereby integrated still further the 
processes of distribution and marketing. Although 
the total number of wholesalers continued to grow
into this century, increasing six- to eightfold be
tween 1X80 and 1925. their market share began to 
decline in the early 1880s. Between 1869 and 1879 
the ratio of wholesale to direct sales rose to 2.40 from 
2.11. with only $1 billion worth of goods passing 
directly from manufacturers to retailers in the latter 
year. while some $2.4 billion worth went by way of 
wholesalers. After 1889, however, when wholesal
ing's predominance had already declined slightly to 
2.33, the ratio began to fall ever more sharply: to 2.15 
in 1899. to 1.90 in 1909. and to 1.16 by 1929. 2

ilbid. The positive eflect that increased information exchange had on trade was clearly exhibited, for example, with the development of the 

transatlantic cable in 1866. Before the completiot of the Atlantic telegraph. New York financiers were unwilling to trade in London markets, unless prices 

were very attractive, because it tooik 6 weeks to clear prices and have their trders executed there. The completion of the undersea cable radically changed 

the situation, bringing about an itntediat ,convergence of prices on both sides of the Atlantic. Kenneth D. Gajbade and William L. Silber, "Technology, 

Communication. and the Performance of Financial Markets 1840)-1975," Journal of Finance. vol. 33, June 1978, pp. 819-832. 

Nnlheio4 Peterson, Magazine.%in the lwentierh (ientun (Urbana, It.: University of Illinois Press, 1964, 2d ed.). 
2'Beni 1. •op. cit.. f(xtnote II. pp 1 -11), 
2 2Ibid., p. 21)8; and Alfred D.Chandler. Jr.. The kisihle Iand The'ManagerialRevolutionin AneritcnlBu.iness(Catbridge,MA: Hlarvard University 

Press, 1977). 
21lbid., and Beniger, op. cit.. fxtnote I1. Before the development of these technologies, businesses were usually run by their owners who, focusing 

on a single lute of products, generally o;erated either asingle unit of production or asingle unit of distributioti. There were only afew sadaried managers 

who typically worked directly with the o iers. Alfred 1).Chandler, Jr.. "'lhe Evolution of Modern Global Competition," Michael E. Porter (ed.), 

CoMpentnon in Gh/,al lulu.ir'. (oBtston, MA: larvard Business Schooul Press. 1986), p. 405. 
24Jo-eph Schutipeter. The Iheorv o]Euotwinu Development, translated by R. Opie (Cambridge. MA: Harvard University Press, 1934). 
25 Bcnigr, op. cit., lootnote 11, p 258. 
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The new technologies also favored large firms atthe expense of small ones, contributing to the growth
of oligopoly. As the scade of operations also grew,
size served as a barrier to entry because most smallfirms lacked the resources needed to fu,nction 
nationally or regionally. With the development of 
national advertising, the small, local retailers, whohad once served their communities with little
competition. found themselves facing a succession
of challengers--department stores, mail-order 
finns, and chain stores. - , (onipoundirig the advan 
rages reaped by large firms was the slow, uneven
diffusion of the telephone. Although patented
1876, it took 12 years for lines to reach Chicago, and 

in 

another 17 for a transcontinental service to be
inaugurated Thus, businesses headquartered in the
northeastern conidor had a considerable advantage
in using the new technology. 27

it-
aingly 
ulargest 

media have affected economic activities and rela-
tionships Intile past, So, tloo, w'ill
today's tecntolog-ical advances have a profound effect on the econoniy
of the future. lo gainia better understanding of what 
this impact might be. v.c riced to begin by charac-
terizing the sociOecoriiriic context in whichtechnologies are erncrgiIng. new 

Socioeconomic Context: Enhanced Economic 

Stakes in Conutttnicationand Inforination. 


Related Activities 


Thie impacts of new corirnuri cat ion technologies
On econonic ativiVit' ill hc due riot only to the

inherent nature of the tcchnolomics tlhesdi eS, but

alSo to tire developmeJ, nt 
 of tMvt i nior and interre-

laed trend,,: the tiliti toward a ciety that is
inforniation- or knoelitc-bas ed, 
 and the trend 

toward atglobal ccont\, Driien ill part by tech no-

logical advances, these lrreds 
serve It)increase the
econmIic stakes ini 110W hwy c1inntriicati on ecIi-
noloties evolve ard arc deploed; hence, they may
inrenifv iany oftlhe policy issues Ilhl relate to their 

:sJtlI C~~h
'.t Ip.t ,t,L 1: 

Mi-r~t, ',. Ik 0 ll!,IIC\ladtlu ,,-1- t i.t, i ,,ii111h1'.t ttieasURt'Produt'n t anit O tstribution .,', h A : th 

development. To fully anticipate the impacts of the 
new technologies, it is necessary to look more 
closely at these two trends. 

Trend Toward an Information- or Knowledge-
Based Society 

Today, the new information technologies provide
numerous ways of enhancing the values of the
economic realm. They can improve efficiency and
increase productivity, thus engendering economic
growth. Information itself is reusable and, unlike
capital resources such as steel or iron, its production
and distribution require very few physical resources.
Not only can information be used to substitute more
efficiently for labor; it can also be used to improve
the overall efficiency of the productive process
itself. And, as productive processes become increas

complex in advanced industrial societies, thereserve of economic opportuni ties will be in
organizing and coordinating productive activity 

through the process of information-handling.28Given these characteristics and capabilities, information is tolikely become more important as a 
resource inthe econonic realm. 

This increasing importance of infornmation to the 
economy is evident from the continued growth of the 
information sector of the economy, a trend that hasbeen paralleled in other advanced indusu'ial socie
ties. In fact, it was to highlight this change that terms 
such as the "information society" and the "informa
tion age" were first employed.2") A recent analysis
estimates that the information sector constitutes 34 
percent of the gross national product (GNP), and 
accounts for 41.23 percent of' the national labor 
force."' 

The changing econonlic role of information can
 
also be seen by examining how information technol
ogies are being used by 
 busimess and industry.
Businesses are now applying cornputer technology

to almost all of' their activities- -from recruitig 
to

laying off workers: from ordering raw materials to
 

ihe illftrniltlll ".ICOr Illhis pitsIIeeruCllig %%Wrk.no, a clasSic, C11ilteCd 7/1'',
,td Sateii Pritcelo, NJ: Prirlcetro tLiversiny Press, 1962)IM0-h1c,ogerger Ru benrarld Ntii I, lot !taInst Otliers have followed this tradition.1i I i:Ano, h'd "Indutri in the UntedStatcs tMO1900-1l
19) ihi ,,titt iiht ic, the ,.unkditIc 
(Priclon, NJ; PrinTIcruri University Press,1 h\ I I ,",;ilhtlup In their treakdown fi"
the iiiirnitiileajfi sector oftihe econoitiy . Rubin arid Iuber note that,tiseduani asidcit'.ite irlihiio l ,lk ',LkMCdgU,.todlJru n to theGNPt.lltribultln .increasedfromf c ltu:Li ll, it 17.9 percent in 1967oilt0olhlc 3tiI.d,lul l t) 24.5 percnt in 1981).10 6 tXiettl1It)12.04 rhepercentr duriiioverall eiOltributiot1 o kien,cdge-prolulciit 

the sionie period, a det [tie thai at-counis lor the f'act ihat thereiiiamted relativelv stableat about one-third oflhc GNP. 

http:information-handling.28
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manufacturing products; from analyzing markets to 
performing strategic planning; and from inventing 
new technologies to designing applications for their 
use. The extent of this deployment can be seen
clearly from figure 5-1, which shows the composi-
tional trends in capital spending in terms of the mix
of the work force. 31 As the upper half of the figureillustrates: 

From the mid-Sixties through last year (1983),
his-h-tech spending as a portion of total business 
fixed investment almost uipled--rising from about 
12% to roughly a third. Similarly, over the same 
period, the employment share of infonnation work-
ers is estimated to have risen around I0 percentage
peints to about 55%- of the lont arm 	workhorce. 2 

In contrast, from the lower half of the figure one' 
can see that along with the decline in production 
workers, there was a decline in the basic industrial 
share of capital spending. 

As a ponion of total exlpenditures in plant and 
equipment, such out lays dropped to almost 12% in 
19 83---down almost two and a half rties from tie 
peak share of tie late Sixties. 

To take full advantage of new technologies in dl
of these activities. many bLSilnesses are finding it 
necessary to merge the data-processing, office auto-
-1iatlont, and teleco1nmnu,;catiorll functions. Exe-
Cuting these functions (ften requires "arge capital 
investments, large projecls. large and complex
impiementation, and extensive user training." 3- But,
given the convergence ofinfornation and communi-
cation technologies, these three services can increas-
ingly be provided via one network, allowing for 
considerable economies.'.' 

Because these tasks were previously carried out 
independently of one another, the organizational
changes required to execute this kind of restructur-
ing can be quite extensive. In the past, for example,
telecommunication services were puLrchased fron 
AT&T which constituted a quasi-public utility,
Now, all sorts of purchasing decisions need to be 
niade in a nmulti-vendor environment. And, as 

Figure 5-1-Structural Change and the Information 
Economy (Investment and employment shares) 
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National Bureau of Economic Research Dashed lines indicate 
Morgan Stanley Economics projecions.

SOURCE: 	Adapted from Information Management Review, vol. 1,No. 1,p.14, with permission of Aspen Publishers, Inc., Copynght 
Summer 1985 

McKenney and McFarlan have pointed out, the 
situation is complicaed by the fact that vendors 
from each of the three sectors are seeking to provide
the overall technological base for all these services. 
In view of the fact that information plays a strategic 
role in configuring interorganizational relationships. 
a number of decisions also have to be made about 
where in tile organization to locate the management,
arid whether or not the operations should be central
ized or decentralized. How these questions are 
answered may have significant consequences for 
business since. as once corporate executive has 
noted, in an informnation economy, "a premium is 

"larcfhand anrd torton. op. lolliolt' 6,p 16
 
l-Stcphtn S .oac hr. oftc
111 liilslriiitilion ol Irtormatioa F'(onony" testimony at hearings blore the House Subcommittee on aonornic

Stabilization, June 12, 19-I, pp 6.7. is ied Il ibid., pp )i -17.
 
'31hid.

34 James t.. McKenney and F. Warren MeFarlan, "Information Archipelago.--Maps and Bridges," Harvard Bu.siness Review, September-October

1982. p 111. 
351bid. 
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placed on managing information and not just on [its] sider their communication needs in more strategic 
automation." 36  terms. 

Given the enhanced value of information, many From the U.S. perspective, the beginnings of a 
firms and corporations that have never been in- global economy can be traced back to the final 
volved in information-related activities before are, decades of the 19th century and the rise of the large, 
for the first time, beginning to see themselves as multifunctional corporation, a number of which 
potential information-providers. A number of these established branches or subsidiaries abroad. Many 
companies are now repackaging their transactional of these firms have continued to be highly success
data and computer software for sale. Both American ful. Taking advantage of being the first of their kind, 
Airlines and the Travelers Insurance Co., for exam- they were able to use their size and complex 
ple, have developed subsidiaries that sell software corporate structures as effective barriers to entry to 
and training services to external customers. Through discourage potential, latecoming rivals. 38 U.S. mul
its subsidiary, Travtec, Travelers also markets a tinational finns also had an advantage over their 
software package for managing IBM's system net- European counterparts, who were constrained in 
work architecture (SNA) networks. 37 their operations by their much smaller domestic 

markets and, unlike American companies, wereIn an information-based economy such as this, the unaccustomed to competing on the basis of effi
role of communication technologies as a competi- ciency improvements and cost reductions.39 

tive weapon is likely to be greater than ever before. 
Information has become a key strategic economic As European and Japanese economies recovered 
resource, and communication technologies (as they from World War II and managed to overcome the 
have been combined with information-processing U.S. technological lead, however, this pattern of 
and storage technologies) the most effective means U.S. economic hegemony shifted significantly, and 
for taking advantage of it. In this context, businesses American multinationals increasingly found them
are less apt to be satisfied with simple access to a selves competing intensely with their European and
public communication network. Increasingly, they Japanese counterparts a° Japanese corporations, 
are looking for communication options that allow benefiting from their export-oriented industrial pol
them greater management and control over their icy, have been particularly successful in their efforts 
information resources. to establish international connections by investing 

and producing abroad. 

Trend Toward a Global Economy The proliferation of international economic actors 
has been facilitated and fostered by a number ofA second but interrelated socioeconomic trend developments. According to Michael Porter, these 

that will influence how new communication tech- include: 
nologies will be perceived in, and used by, the 
business community is the trend toward a global * the growing similarity of countries, both with 
economy. Like the trend toward an information respect to tastes as well as to infrastructure, 
economy, this development is likely to reinforce the distribution channels, and marketing ap
inclination of business leaders to increasingly con- proaches; 

36Marchand and lorton, op. cit., [k. into . p. 24. 
"3TomrValovic, "ublic and Private Net , orks, Who Will Manage and Control Them'."' lel'commu cations. FebruarN 1988, p. 42. 
IRChandler, op. cit., footnote 23, pp. .1h-409 
191bid., pp. 433-434. As (.'handler htas pointed owo. it)I'urope. "the lack of antitrust l,:gislation merant that market power was achieved arid maintained 

in ie domestic market far more b.Ncontractual cooperation than through functional and strategic di lerences Inthose Britisht industries where asingle
firm did not dominate, federations of relativel. small, usually family eniterpriss, normally it the lorir of holding compaies, maintained agreements 
as to price, output, and Iiarketing territrie" -' lccau" of the doinirant po.,ittiti of American firms. the term "multiational corporation" originally was. 
according to Robert Gilpin, "a euphemism Imiftrh foreign expansion of American giant oligopolistic corporatiotis.- fhic strengi of the U.S. economic 
position was reflected by the fact that. in 1981. more than ito-fifths of the world's direct foreign investntcnt was accounted for by the United States. 
with 6ite bulk of it being invested it advaniced rianulacturig. Moreover, foreign investment arid the activities of American multinationals were 
increa.ingly critical to the (.S. economy in that, in the early 1970s, astizable nutbcr ofAinerican corporations held more than $500 billion of their assets 
and gamied more than one-half of their earnings abroad. Robert (lilpili The Political ono,ny of]InternationalRelattoo (Priceton. NJ: Princeton 
'itiversity Press, 1987. p 238. 

40bid., p. 240. 
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* the emergence of a global capital mnarket as 
witnessed by large flows of funds betweencountries; 
declining tariff barriers and the establishment 
*delin tringbare e ementsof regional trading agreements; 

* 	shifting opportunities for competitive advan
tage due to technology restructuring; 

* 	the integrating role of advanced information 
and communication technologies: 

o 	slow and uneven world economic growth that 
has fanned the flames of international competi-
tiveness; and 

* the emergence of new global competitors,
principally from East Asia.-" 

Together, these developments have given rLse to 
aglobal econonv in which patterns of international 
trade now primarily reflect patterns of international 
production. Specialization takes place on the basis 
of parts and specialized components, rather than onl 
the exchange of finished products as in the past.
Today, for example, Japan provides approximately
40 percent of U.S. component parts in electronics 
and automobiles. 2 As Jack Behrman has pointed 
out. specialization has also taken place: 

.. 	 based on different product characteristics: mass 
corisiniption versus fasion.orhigh low quality 
egovo-,r 

Whereas in the past most multinational corpora-
tion,; tried to exploit comparative advantage by
producing or selling in a single country, in today's
global environment they are seeking more the 
comparative advantage that can he gained by inte-
grating all their activities on a worldwide basis.,:-; To-
compete globally. Finls must allocate all their 

41Porlc ed.), op. LIT, foo)ote 23. 1P 2-3. 
4:td ,p 255
 
"4Jack N 


activities among a number of countries to gain the 
optimum advantage.4 5 As Michael Porter has said: 

Inglobal competition, a country must be viewed as aplatform and not as aplace where all of afinn'sactivities are perfornied. " , 

Thus, depending on the particular case, it might be 
best for a firm to disperse many of its production
facilities-such as design modification, fabrication, 
and assembly-to foreign countries, and to focus its 
own domestic production on the fabrication of key 
components.4 7 Or, alternativeiy, a firm might decideto 	manufacture a product domestically, but transferabroad such downstream activities as distribution,
sales, marketing, and service."8 

Vertically integrating all of these activities, mod
er multinational corporations generally take the 
form of large, international oligopolies." And where 
corporations are not fully integrated at the global
level, they are often becoming linked to activities in 
other countries through alliances and contractual 
arrangements such as cross-licensing of technology,
joint ventures, orderly marketing agreements, off
shore production of components, secondary sourc
ing, and crosscutting equity ownership.U5

In many cases, these multinational coiporations 
are aided in their competitive endeavors by the 

increasingly protectionist and interventionist poli
cies of their home governments. Whereas in the pastprotectionist policies generally were designed to 
protect an infant ordeclining industry, today they are
calculated to enhance or even create a comparative
advantage---especially in high technology, high
value-added industries-by, for example, establish
ing export subsidies, tax incentives, or credit guaran
tees. 5 1 To the extent that governments catl alter 

lchrmian, lrThimr I'(h( ic. InternationalRe,%trunTuring' aind IramnsnattontfA IIecxington. MA L.exington Books, 1P34 i, p. 72. 
"ili' I lCd 1. t1). tli. hoonoitC 23. p P) 

4"lbld . P 2 ;, 
2 'llid., P. 45. 
1t1bid. 
5
4' bid.
4 5

Gilpin. op. ci.,. f, otnotc 31), p. 24 1. As (hilpin has pointed out, the key factors accounting for the expansion and success of this vertical fori ofmulinational enterprise are similar to those that led to the domination of the Nation's economy by large oligopolstic corporaUons.5 1Corporate incentives to make such International arrangentents arc vcry strong. They siern front a numifxcr of technological, political. and economicfactors. inciuding: 1) a rapidly changing. high-Lost technology that requires large finns to spread their risks; 2) new econoinic protective icasures,inaking joint agreements a requisite for gaining market access; 3) th enormous capital requirements needed to operate globally; and 4.)access to new
technology. Ibid. 

51ibjd., p. 216. 
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industry advantages, one can no longer speak of 
comparative advantage in the classic, economic 
sense, which calls for free trade.f 2 Furthermore, 
these competitive policies are self-reinforcing. Be-
caase many countries are focusing their industrial 
policies in the same high-technology and service 
sectorY, there tends to be overproduction in these 
areas and, hence, increased pressure for protectionist 

3policies. 5 In the light of these developments, it is 
understandable why the international system of 
industrial production has been characterized as "a 
complex web of interlocking relations among nation 

"54  states and the world's giant corporations.

Ini such a highly competitive, global economy, 
companies must choose a worldwide strategy if they 
are to survive. Just as the railroad, telegraph, and 
telephone were essential to the development of the 
nationi corporation in the late IQth century , so. too, 
advanced communication technologies and net-
works will be essential to tile modern corporation 
that seeks to pursue a global competitive approach. 
As tle staff vice president for worldwide telecom- 
munications at Unisys Corp.. Detroit. has described 
it: 

Net orking on a global scale is noo inandaory' 
for Fortuie 100-sized companies.. We agonized 
over buying some expensive circuits in solMe CO11l-
u bes,hut we don't have that issue anymore. It's too 
expensive not to order file stfull." 

To examine concrete situations in which new 
comnitunication "echnologics inight give rise to 
opportunities an', constraints, it is necessary to 
divide economic activity In1o a number of subcate-
iories. In selecting these subcategories for analysis, 
'his chapter borrows heavilv frotn tile work of 
Michlael Porter. who has identified nine generic
.valuC-generatirg activities" t hat all businesses 

carry out in tile course f heir operations"." Each of 

•llihllil, t) tit. bll'iUIlt~C .l:.t1 

, 

( )tlell t ut il Illart. '. Ili%'11%II, ad a 

I ( .llic 'I\all) Iun ppn t .lnlhl 11Th-hill 
2Wi 

'Nrargle SCnInlor. "'rlunc (10O.- mo 

5 '.MIchael [oiler, ornetttt 'h antoc..

-"lbid.pI.ll)9 

"Michael Haninier and (ienn F Mangu 
Winter 19h'. pp. 65-71 

IILkct I IlIooUtgiC\. IlhllI t thew 

these activities entails the formulation, exchange. 
and interpretation of information, and, hence, each 
might be significantly affected by the introduction of 
new communicaiion technologies. As can be seen 
from table 5-1, Porter has divided the nine activities 
that he has identified into two groups: primary 
activities, which relate directly to the specific work 
that a firm does, and support activities, which are 
carried out on behalf of all activities.57 For the 
purposes of this chapter, we will divide these 
activities into those of production and exchange. 

Framework for Thinking About the Business 

OpportunitiesPresentedby New
 
Communication Technologies
 

As we have seen from our historical account, 
communication technologies can affect: 

&the speed of econonic transactions; 
, the distance that, within ally given timeframe, 

economic information can trave!; and 
9 the relationships and interdependencies among 

economic actors. 

These three mechanisms for change are also 
employed by Michael Hlamnmer and Glen E. Man
gurian in tile framework they have developed for 
analyzing how new communication technologies are 
expanding the realm ofbusiness opportunities.5 8 

In addition to ti,ese mechanisms. 1-aniner and 
Mangurian also defin, three different kinds of value 
that might be created by the use of new communica
tiorn technologies. These values are: I ) improve
ruents in efficiency, 2) effectiveness, and 3) innova
tion. Changes in efficiency reflect new or modified 
means for accomplishing tasks. Such modifications 
typically signify alteration in tile speed or cost of 
operations. Effectiveness measures the fit between 
means and ends---how well or how poorly an end or 
goal is realized by atparticular means. Organiza

k ix)i. tIio ire %,cr po 'crthlI licit\A.,rIdi(ie ltOfCIglil(ilet I I IiVei leIf I 

,I ilIhuill dolk tr t l 'ICNOUtlt Hi iirh 01 themhe'. pon l ex eed ih to.e l i n. .idn 111 l o iiost .,n . Ibid.. p 

niw ,der'k.CLOSEUI', June 13. 1988, pp. 0r2
 

.reati, ,anid !u.,aLning Superior t'erlormanteI Ne, York, NY The Free Press. t985), cl. 2.
 

in., "The Changing Value o Conirnunications Thchnoolog." Sloan Management Rcueti. vol. 28,No. 2, 
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Table 5-1-Key Business Activities ANALYSIS OF BUSINESS 
Production ACTIVITIES


" Operations, consisting of all those activities associated with

the compilation of a product or a service, including design, 
 Operations
manufacturing, and assembly.


" Service, entailing activities designed to maintain or enhance 
 Busine,'s operations entail all of the activities thatproduct value are associated with the compilation of a product or" Technology development, entailing tile activities involved in a service, including design, manufacturing, and
research and development of all ofthe technological assembly.

applications and know how required by tie lirm.
 

" Human resource management, entailing all of the activities Improvements in the Efficiency of
 
required for recruitm ent. hiring, and training. B usines e tin s
 

* Firm infrastructure, entailing all those activities required for Business Operations
the planning, coordination, and management of a firm. Computer-based communication can yield more

Exchange 
 efficie r-tbusiness operations by reducing interaction 
* Inboundlogistics. entailing the activities involved in receiv- tie ineh ofioation between per

ing, storing, and distributing product inputs time in the exchange of information between per
* Outbound logistics, entailing activities used in gathering, sons. between persons and mnachines, and betweensorting, and disseminating finished products to buyers. machines. Ini manufacturing. for instance, the intro
* Procurement duction of computer links between machines speeds
* Marketing and sales tp production and assemblyi, In service firms, such 

SOLURCE Micnaou Porior Co'urtht' Advant,igt? Ctoiatnq ,d Sustain- asiig Superior [Portormlhir)cti iNow Yori, 
insurance companies and banks, communication1985, op39-43 NY Tho I roe Press, systeims increase the efficiency of transaction proc

essing.(l A well-known example from banking is the 
reduction of time required to process letters of credit 
using computerized tiles accessible from workstations in several departments. In retailing, the use oftional and managerialcontrols are especially impor machine-readable product codes and automatictant here. Innovation signifies tnodified ends.11  scanners in supermiarkets yields increased efficiency 
in store operations. Checkout tine, inventory con-

Pairing iMipacts and valutecs. H-lilier and Mail  trol. and accounting operations can all be improved
gurian have developed a inatrix for identi fying by linking the cashiers' stations to the store's
changes in business activiics, as can be seen in computer and automatically capturing sales infor
figa. ,5-2. In the discussion tlhat follow's. no attilrp mation at checkout"1J2 
wili be made to fill itt alt Ofth it1' boxes itlthe With enhanced speed, the time required to con
matrix: lim, ever. this fratuv'wi rk is helpfl[1 for imunicatc across geographic distance is greatly

thin ,ig n)ut ittd clas',i \i tg the changes in th 
 terttced. which allows businesses to integrate and
econ,4 c 1._',1n that tuuglt hc hrought about by the coordinate activities distributed in space and create
 
use Of ii o'rnttunlcatioit teclnolog,,,s additional 
 efficiencies. It the case of automobile 

"';oidtllli, l III.A. l- I ls r l i.ti II!I. lickt",:If\Io CIIIlol N flit i'liles ofClIet 11\cli sll.mrt unI " ilullo . II ;1dt(liin lIOCIcltlILiV As Parker
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prit etLC e C LALOr (11MIiIiL 7st%% ieRAliti. 1, Iulia',- 1,t'.I b Ii )ippOilItlr . 011C rieleil, iI iakt siltu ltkuilll a't r'o i liiiiiait JAatltIii riS ii .. sniiii lhl hvaluessucIh its . II til .'Il 1i' l 0likJi."1,i, !1d1,1 r"i' & Iliti d.(l tioiiir 
cunpiI s.-0% .i111, in m;t(in MIin 

r tuLO CIII'- itV iliagt. ietoinf illanagernni. a beter 
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Figure 5-2-ImpacVValue Framework 

Impact Value 

Efficiency Effectiveness Innovation 
Accelerate Reduce Create 

irile business information service 
process fo0!l excellence 

Geogrhcontrol eaEnsueglobal 
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Penetrate
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SOURCE: 	Reprnted from "the Changing Value of Communications 
Technology, by Micael Hammer zio Gern E Mangurian. 
Sloan Management Revi.o, vol 28, No 2, Winter 1987. p 66.
by permission of the publisher Copyrgrt 1987 by tho Sloan 
Management Review Assocation All rights reserved 

manufacturing, for example. transportation and 
computer-based communication technologies have 
allowed companies such as General Motors to 
produce components ii different regions of the 
United States and in other parts of the world and 
assemble them in a variety oflocation,. By distribut-
ing these operations, man ufacturers have been able 
to take advantage of the spec;al conditions in 
differcnt regions, such as lower wae rates, cheaper
material prices, less expensive power. and more 
liberal financing. etc., and thus reduce their prod(uc-
tion costs. Communication technologies. moreover, 
provide the links between central management and 
the various field units. 6 In addition, data :omniuni-
cation facilities allow for rt.t-time movement of 
information to and roltn Colnputers. which is re-
quired to determine optimal, otr near optimal, pro-duction schedules, resource allocation schemes,etctlco 

The changed relationships brought about by the 
deployment of new conmmuttnicatiotl technology have 
also resulted in greater efficiencit's. This is evident 
in information systems where virtually all transac-

" iA ncICreC&ing nUlIn1nz Of irl)sre utile Vt'r-, Sin,ill 

tion processing begins with data entry. Since this 
function is usually dependent on human operators, ittends to be slow and error-prone. The efficiency of 
data entry can be improved by bringing tile data 
closer to the database, as the power utilities are
trying to (to by equipping meter readers with
hand-held computers. These instruments store the 

readings gathered in the course of a day's rounds.riodically plugging the portable device into the 
telephone network through a modem, the meter 
reader transmits the data to the company's computersysten for processing. This procedure eliminates a 
whole link in the data-processing chain. In bypass
ing the data-entry clerk, the time between readingand billing is reduced, and the opportunity for 
recording erroneous information is diminished.6 5 

Improvements in the Effectiveness of 
Business Operations 

The increased speed of communication can con
tribute to increased effectiveness by facilitating 
timely control, either periodically or on a real-time 
basis. Rapid information transfer figures promi
nentlv in the drive to improve effectiveness in 
manufacturing companies, for example. One such 
system is a network of machines in a factory. Instead 
of having to physically oversee operations on the 
shop floor. tile foreman can get regular status reports
from a computer in his office, as can the factory, 
manager. Such reports might include, for example, 
an inventory of production volume for the whole 
factory, a list of equipment problems, orinformation 
on the work force. 66 

A more advanced application of computer-based 
comunication o iolvetarfactorcomnmunication technology Would involve atfactory
cell designed to produce all parts to specification. 

Such a scheme is feasible when the machines in the 
cell are networked together and controlled by a 
computer. With continual machine reports on opera
tions. the computer can determine, for example. 
whether a tool must be changed or some adjustment 

\perture Terminal i VSAt) lettol og\, to provldt these links. lhes, Grll include J.'. ienne,
and Prudentiat |lat he. I)avid M e, t'rii.-, tic In 'sI's,"( 'oifmuihiist V A ation.s t ek. IFet X. 1988. p. I 

-1;i-c.rvicc sector, colnitnil tou rL |ln(il!.,1it u i , n ClIOsC[,,.,sOs cil with lhi1 t11more 	 endp-roduct irirktLra t firnus suifth xr, Mcrrilt I nch andPrudential Biche buy and sell s.curlti s for ltutu ()1o Custlorier all over the United Stateisl iadthroughout tihe%ortd "llies clstomers are served bysales pers lnnelin gcograuhicall , ds[p rsed o l-tcs In bhauktlue, tile aUtoliated-telher l t laclintiiakes it posSilih lot ehit'til batik to olfer their servic .sin aVariety of locatitns and '.ettii0 s., "oilue tf M hiltI rel 01 iraditioually lank ,ites a all I-or d diiS iYo010t 11licll(n
insttutons, soc Deborah G. luncs , "Financial Institutiori ominuntcatton S) steinS," OVA cLtllat-tor repon, Decebluer 1986. 

inMatdicw L. Wald, -Elitunating the Meter Reader," /it'Nei%York 

itiic i leed 01 FinanClal 

Tmc. May 4, 1988, p. D7. The banking industry alsu exenplifies elficicncy
gains due to restructured relationships. For extample. tile autornated-teller niachine alters the relattonship)between tire custonter and the bank. The netresult is that the customer pertori ,,Stnic ol tile tasks that used to be dtone by bank cmployccs
 

6'hcse systetns are coinmonly called |-xctutivc Iformation Systeti (ElS). 
 Mary dee Ojala, "Wiring the lip tixecs,' Online Access,
January/February 1988, pp 37-10. 
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made before the given machine begins to turn out 
defective parts. Comparable network applications 
occur in all types of business.67 

Effectiveness is also enhanced as a result of the 
greater control that technologies afford in directing 
and coordinating geographically dispersed activities 
and objects. fin the pharmaceutical and chemical 
industries, for instance, companies have to coordi-nat th moernntf al cloriou vaiet ofraw 

materials and end-products with hundreds of differ-
ent classifications, as well as di.erent packaging, 
stability, distribution mechanis.; and production 
constraints. Managing this geog-itphically distrib-
uwed body of infomiation requires an information 
system with terminals or workstations linked by data 
transmission lines to databases in one or more 
computers. 6s 

The ability to network communication among 
disparate locations also provides businesses with 
greater flexibility and, in so doing, improves their 
effectiveness. Because conputer-based communica-
tion can monitor operations on a real-tiie basis, 
management can respond inmmediately to changes inl 
demand and issue orders to one or more nianufactur-
ing plants to reduce or increase utpI:t accordingly. 
Moreover, because programmabic machine tools 
can rapidly be redirected to machine cams. for 
example, instead of gears, new communication 
technologies pernit manufacturers to tailor highly'
dlifferentiatedl products to customer specifications. 6 

Altered relationships brought about by technol-
ogy can also contribute to effectiveness. An impor-
tant manufacturing example relates to the linkage 
between product design and engineering. To the 
dismay of many engineers a,ld lailagers, the tradi-
tional separation of these two ftunCtiors Iias often 
created a mismatch between prodLIct specifications 
and manufacturing processes. With the introduction 
of colmputer-aided design and compote r-aided Manl-
ufacturing, these two departmients can be joined by 
setting up a networked database containing part 

specifications that is accessible to both design and 
engineering departments. Such an arrangement 
would improve effectiveness by eliminating inter
mediate operations, thereby facilitating a tighter
coupling of means and ends. 70 

Innovative Business Operatiotis 
In addition to stimulating improvements in effi

c and effectiveness, the speed of computerciency
based communication makes it possible to do things 
that would otherwise Le impossible. The distinctive 
features of the new communication technology in 
thisuregard the new ndn prict int e r. 

this regard are memor, and processing power. 
The financial services industry, for example, 

abounds with new products that are dependent on 
rapid computer-based communication. Retail banks 
offer electronic checkbooks to ordinary clients; 
merchant banks offer somewhat more sophisticated
instruments to wealthy individuals and corporate 
customers. But all of these new products-portfolio. 
cash, and treasury management systems, as well as 
electronic checkbooks-require real-time access to 
market inforination.7 An entirely new business that 
is being brought into existence by computer
communication is that of online vendors, such as 
l)ckheed l)ata Systems, System l)evelopment 
Corp. (SDC), and Mead Data Central, who provide 
bibliographic, financiaL legal, and many other types 
of data to a variety of business and government 
c lienas.2 

In addition to speed, the distributive capabilities 
of the new communication technologies give rise to 
new opportunities for innovation. One such innova
tive product is a financial-industry offering called 
treasury management systems. These are designed 
to assist corporations in managing assets and liabili
ties- --.such as cash, notes. bonds, and debts-in 
various currencies throtughout the world. Worksta
tions and software are supplied by the bank. The 
corporate client can obtain account information and 
a variety of' other data, such as currency exchange 
rates, fron the workstation that is connected to the 

Stles. lor 
costs tend to be igh tk autipr,1lt IdekLfIs arcgCnral (nk defeled ,atqual ,-colltrol stiatiors attieend of theassembly tine. Manlfred Kotchrn, 
"Advanced infonlation lcchnolog mld ,Small Maiulacllrers." Siimna c.,\plil/Ma) 19N6, p,20. 

"'Seriiloi. ot,ctl.,ll lnte S9, pp ( ' 2-('1 

7(;ali%in tis dfear a el onitlcl ablc i tile I :raled example, one-fourth of all iainuficturing costs goes into mlaintaining quality. The 

6tbid.
 

")John Krouse, "Engineering Without Paper." Itgh *e( March 1986, pp. 38-46.
hnotog, 

'IIKeen. oil cit.l oltntc 6,6, p. 5 

'See Peter W Ituber. 1)t' (;cole.u Nettork I087 Report oil Cotnlettion in the hlephonc Industry, Antitrust Division, U.S. Departntn ofJustice 
(Washingion. t)(?: 197 l. cli 7.U.S. (overnmenit 'rintiing 01fice, Janutry 

http:business.67


120 a Critical Connections: Connt unicationi]r the Future 

bank's computer. Apart from providing "electronic unit is alerted.7 5 In some cases, repairs can be made 
checkbook" services, treasury management systems online, as in an automated factory. 7 , 

offer decision support on the choice of investment 
vehicles. More Eltective Service Provision 

Restructured relations can also affect innovation. By improving customer service, these gains in 
New shipping services, for example, involve install- efficiency also give rise to greater effectiveness. 
ing computer terminals in customers' offices. Using a computer-based communication network, 
Through these terminals, shippers can communicate Mercedes Benz, for example, not only provides car 
with a shipping company's computer, both to initiate ewners with a toll-free 8() number to call for 
transactions and obtain iwformation about ship- service: it also helps the driver to find a service 
ments. This direct connection between shippers and provider, no matter where in the United States the 
shipping companies reduces dependence on inter- driver might be. Mobile telephone and paging 
mediaries such as fieight forwarders and customs services also improve service delivery by linking 
boarders. 7.1 The cash management and treasury repair personnel to their offices while they are on the 
management systems offered by banks also allow road. 7 With continual access, they can easily learn 
customers direct access to banking computers. about schedule changes and hear directly from 
These new offerings exemplify the substitution of clients. Improvements of this kind make firms more 
products for traditional services, competitive. 

Innovations in Customer Service 
Service 

By allowing producers to maintain records thatProviding after-sale service includes activities are more accessible and detailed, computer-based
that enhance the value of one's product, such as communication technologies give manufacturers a 
installation, repair. training, parts supply, and prod- chance to create new service products. For instance, 
ucl adlistmnt. 7 " one pharmacy uses its database to analyze the 

combination of drugs sold to individuals to discover 
Efficiencies in the Provision of Service whether they might create dan(,,erous synergisms."

ithrpid Coll11i on. pService providers can also provide ancillary servicesWi cmputr-bsed ati ro- based on thle data they collect about buyer purchases. 
ducers can nov design systems that speed and b

For example, onle ntatiolnal thttg COmlpiAlly Offered
facilitate service. Sone syste is proide instructions theor exalIle. one ttil ed an y offerfor epar ad srvie: lioh~nisas their pharmacy cuLstomers det ai led analyses of theirthes rpai heyo repair and se-vice: others repii problems as fie), Slsyl~~arise. Mary newpoo|p ing_ machi nes. for e.xam- g t ep oit blt n u n v rrtosales, including thle profita~bilIity anrd turnover ratios 
ardisplly ti photocop in .icating f em of different items, based on their orders over a periodand what it entails. Soge prodtcs eall have of titme. '( The compa nv also offered to print price
art wht it I etais Sni prod ntse. k haves labels for pharmacies. Bar-code scanners allowinstructions for repair eribeololed iii theni Machines realstoelpodcsseil'rlinnac'
 
can also be linked to fatnl-aialV.si, comLIputers to sell producers special maintenance"
 
operated by producers. Ii fill,s fashim, olie heavy- services, detaiing information about buyers* pur

chasing! liaits.
machine manufacturer has designed its ,cstkni Sa a 
that when a customer,, llachilie fails, it autoilTati
cally sends as ignal to til laritilaicturer and diagnos- Technology Development 
tic ilforrllatiori is returned iririleiatelv. Meanwhile. Technology doevehopllertl is a support function 
spare parts are dispatched arid the fi's fiehld service within the firm. It consists of all of the activities that 

,I' 
t 
Iv iI Il iI, 

, 
I, miu r I I Jt 

problii, David W'c ,cl. ("olnpirr ii c iunili, anid Selling, Reshaping l 18, i. 10. 

PICci-rick Iiri I N,iIi tlc, . Ipdalii l I' toi el) t l a vrr 1 Iucadoltl l01 cat h ,lipicnt and listing any
rrd a t in liusincss, " I ItDill, nitt .l'urnal, Mlr I )87, pp. 

"i tc'r-n. tip illi loolm t",6,1i' 

'"Cash ClAl.,top L1., h UlUtc h. p. 52. ,ec alm Clcruori, and Mcl-arlan, op. cit., ltxtnotc 6, p. 95. 
Se Al.,r A5 Pcaicr, "Nes i',:.cr 'u Slailitt i'otkti Iit'11 lchlnol,,i'.Pil II ITOU1 ' ulfiii' , April l98 . p. 32. 

iiDaldS11111."St Mt.It,Mcdl d RCl ldt ,,l HAc 1) i l[ . A ivrsc Side Filt (, of iinugs," Ilh, liall, 'tr ct Jurnul,Mar. 2.1, 988,1p. 33. 
' Kccni. til ii,loolltc (, p Ai to ss;lor ted its sai' s records to productop -41 majr dilslrihulti of niaga/iint tiC,, and sorc. sales analyses fr its 

smiall. unsophistliated cusroliet ,lsvil inll iaholuic ald rclatisu mandings C ath e lt., foornolc 6. 1).46.s A .top 

http:fatnl-aialV.si
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are associated with research and development with tion. This improves efficiency in joint projects that 
respect to all technological applications and special- involve more than one research center, as well as in 
ized knowledge required by the fin. projects consisting of a sequence of tasks that share 

the same database. In the first case, efficiencies 
Efficiency Improvement in would result from the timely exchange of data; in the"i'fihnloy imrevepment IIlatter case, from better coordination. 
'clnologyv leveiopnient 

The increased speed of transinission and process- Enhancements in Effective 
ing contributes greatly to efficiencies in technology Technology Development
development. For example, online retrieval systems, Enhanced effectiveness associated with time 
such as those offered by Lockheed and SIX, greatly eha n i e iden t i te area time 
tacilitate and reduce the costs of tracking develop- compression is most evident in the area of R&D 
ients in any given subject area. Electronic mail and management. By making it possible to monitor 

compuILer-conferencing are also important in main- activities on a real-time basis, computer networks 
taining research networks. Not only does electronic allow managers to track the progress of various 
mail have the virtue of speed. like the telephone; italso frees parties from hai teams and subgroups iri a large project. By using theg teo he sinltltaeaously technology to implementi a matrix system of organicon nected to i commrto commu nicat ion chausl. zation, ma nagement can use all of the organization's 
Such informal exchanges keep those in the network resources to their best advantage. This ability is 
abreast at lattest d vehopaners,, lorg he fore the especially useful for technology development be

cause of the difficulty in anticipating and concentratt ol e fp-mantP 1rhcat iple, tld essage- ing all of ile expertise required for a complex 

haldlins, '_'apahilities of electronic anail with the research project. 
tleh manaeinent faci iet'ils Of a computer systealm, More effective technological development can 
enihlilg ,rOf.ps ot rescarc hers to prticipate in also be Irought about through changed relation
,euillia, thai hiave lheiter i fixed ,,cheduale nlor a. ships. In sonte conpanies, research data are now 

xcd location. being integrated into other corporate information 

Ol*() litlih flew Coll)- allowing their .anore use
Lu I thlroughout an entire organization. For example, the 

R3\ overcoauaaig " restnichtor, sysimis, for effective 

advaMIitracof thechnoroties otlk'Ithal~,tle global thnologk inte,,ration at the Marloinadv'aillago. Of ecCollonllies, of ltechnlology of systems Laboratories 
n ~(level aPineat, l?~tIf a~ice us.lacpriual ti- Inc. allows the R&D department to send the formula1re-as,>intnt il 'i ean iliiCrIlllnra plocs-ULIai f0r L nlew drug, along with the engineering processdeniii ftiraer . ()e wavttilcc giuring the sr control data, directl y to the manitifacturing departsiorial ntetworkarag. ()ne way ob ciuylla 01.ao11these 

t aa ai ien. This same infonatlion is sent to the sales and ,ost s Ioanoilor R&I)tcea te i lha lri(i hioial iheworld.g arket iltg departmetlit where it is used to help create'101 eisltlt,1111'0111-111011pro rnul- i e wrldv. ec ucatiouial materials for physicians to use when)rdnct, IManfacisthrinl lthei,st aan Advanced testing the ,inilharly. the R&I) departnient at"rg.St
vmActts Ma(aufacruinc aalors Tt'chnig steilegr~l (v )ttn i )etr oit auto-parts m .1itufaciluaer has developed a 
Warren. Nil en)esigrned to tysematically 1ollt 'ill comIputeried performalance prograi that allows the 
tchloIgicalt (Cevel opilents" related to atatomrohile depaitiiiet to evaluate bearings and tranasmit speci
lliulhtig.l ve post,, iepor hack to fications 1o thei r aultonItiVe customers vialistinn thit tile 
heaidquarlters regialnl, have heeri :Slahlshed in corporate mainbfraine. 

iliost rliijor R&I) Cellers. 

(haniged relatihll'hip, ,als, C are it",'ew ebfacierl- H uman Resource M anagement 
cies ill tcchllolog. developllncit. HliLh-speed data -itnilila resource management entails all of those 
trailsler hcrl, C ompctatpt rer s.stellls elilliililtes the activities required lor recruitment, hiring, and train
need for htiman intemnediarie, to tratnsmit infforma- ing of company personnel. 

SD.liawll , "in Sti-t h of SN t, , i iiktl! i& ti ('olpiratc Is,"Jataiation,JulN I 198, 1'. 71. For a discusimon of co lmulnicionOJI 
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Efficiencies in Human Resource Management lawyers, athletes, salespeople, and managers are 
One wav to reduce the cost oftraininig is to reduce iunong those who have found such devices benefi

the travel time and costs necessary to aggregate 
trainers and trainees in a single geographic location. The interactive capabilities of computers also 
Transnissioni media allmx for this by linking dis- enhance training effectiveness. Computer simula
persed trainers and trainees via satellite and wire tions, for example. allow trainees to interact with 
lines. Live presentations can be conirnuiticated to others on two levels--indirectly through the corn
trainees who can ask the trainer questions via voice puter program, and directly as part of the simula
links. Interactive training :;essions nay take tile form tion. 86 Using computer-based training, the Depart
of teleconferences or video colfelelces especially ient of l)efense has been particularly pleased with 
tailored fOr a single conipail\ ir to address a narrow how it has helped teams of tanks to work together in 
issue.' 2 Hewlett-Packard \was one of the first to laaneuvers.8' Other evidence suggests that when 
design stich i a program in 1983, installiing satellite course-work is well designed, incorporating simua

5receivers at 5(I field offtices. ' By tile end f 1987, tion and expert analysis or supervision, computer
about ,40compariies had followed suit, setting up based training cal raise the productivity of training
private video networks linking iore than (,(XX) significantl y. 

tcs. In addition, a nufmber oft corupaies joi ned Interactive video/CD-ROM has also proved to betogether to establish one entity, the Nationai Techni- ItrcievdoC)RMh~ lopoe ob an excellent training device. Its high visal quality,cal .iiiversit, (NTU). which o(ffcrs regularly sched-
Se v ftouch-screens,ideoconeatrres Such a and ability to simu-Hied vide'corifere~citi u cclii ienS (Inc  late actual erIuipmen t anid situations and focus onti Ilw individual learning problems make this technology

Pfessioll ald slow scan Video tchnlologies that allow 
pictures to be sent over a hanidfuil of tlehoiie particularly engaging.' As the cost of prolduciiglits.:" 
 interactive video software declinis, videodisks arebecome niore competitive with videotapes. 
E'ffectiveness in lHuiman Resource M anagement Fir,, I fra tru cu r' 

While coinmunicatioi networks can brid'ee geo
gir;iphic distances between trainhers and traiiiees, the The infrastructure of a firm entails all of those
rie of new storage media, given their portability, is activities requireld for planning, coordination, and 
ofte! imore effective. Likek book,,. stored niediar carl management. 
he consulte~d at th o e ' 0of riices, at thirilC0IlV12I I;Enhanced E dficiencv and Ef'ectiveness in 
woikplace or even at honle. Moreover. diftcuhr 
portions of the material can he repeated, wit maintaining the Firm's Infrastructure 
traiireces wxI rkinir at their wVI pace. \'ideolapes are Just as cOmllputer-based conmuni ication call make 
also heing se(d to tape tile action,, oI trainces ,otheir business operatioIIs more efficient and effective. 
behavior can be observed aid critiqued. Trial they can also be employed to plan, coordinate, and 

2IicfIliuod .'iiu, S'NV lI ,l iictt [{ tl: l c'i,."Iliw'h 1,Buk . )p2, M3(I; ()MikcInli /Iius %ial,1i. I 5 ('Sgllrics. (A 'cchIiologp 
.Assc', I10iI110I rn,'i nJ ii *t', I ,,,i I ','o ,,i'' I'i mi, i/i iir, \,;Iliri i vcr'llllCnl t tt It . ()tA\]t' 25 lui1.lii I . , Priririjip
( lis,,la" 1I 0%1,i 291 I, /iiiiicr. ""l i ui \ nmIt inicrcicii.g, i ii'i /olnint.hmndl. ",lay()55 p. X4.p t'll Ii t' Ir'ziu'tt, 

"I icidquillrc In (olhtirls. ( ). N i ', Ic 5oiIl l, II ,r,lIt IIIII"c 111,r,n IT W,1511l01rc 11'n n Ih 21 par1Is p,lll S,(. I lCll rii han ilIl'rsriiC, 
Ii Iudcwe, t iio e than .110,o ilpnll .' nili T i ('1 '11c, ricltliile l] k'tCt IS, I tI .tKl.' d aiul : fillslll '.nt', iLuilppCdssitli I Cl11i11 a"L uIr picc_ ro Nit two 

ih,!iLci ol IKit ! il s, ! hutJP, ,i l\ ih d t da NaiiIdllIt.: %ilh i . OtL C..()h[e' inrilinn,-, i ' nI nCI,,fk\ h %hIdt' N'CIsC 10.1 p1 trinillln.g IL S Io nutriptC 
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rnp+iage the affairs of the entire firm, no matter how 
dispersed the operations are or where they are 
carried out. The OTIS elevator company, for exam-
pie, which was previously comprised of 100 local 
offices, now employs a compute:-based conmmuni-
cation network to centrally coordinate the activities 
of its repair force. When clients call. they report their 
problem to a highly trained and perhaps multilingual 
opera-or, who records the information in a computer 
and dispatches repair personnel via a telephone/ 
beeper system. When the repair is made, the 
information is again stored in the computer so that 
,enior management can track repair efforts and deal 
with special problems, perhaps requiring specialists, 
as they arise. Moreover, the recorded fault data, 
which are also immediately available to the corn-
pany's engineers and designers, can be analyzed by 
management to see it there are any recurring 
problems that might require more general corrective 
action. With a sy'stem such as this, problems can bedealt with much more expeditiousl,, than previously
weltptomuchiore eepof iaiges ta preiousl 
when up to five levels of management stood between 

tthe problern and the soltion. 

Similarly, a major hospital center in 3oston uses 
a relational database to carry out day-to-day man-
agement, to perfom retrospective analysis and toI 
pian for the future.('l This database keeps track of the 
'products" the hospital provides (such as a particular 
kind of operation), as well as the hmspital resources 
that will be required to p'ovide them. Using this 
product/resource list for annual planning purposes, 
the hospital will multiply each set of resources by the 
number of patients expected in each category. The 
hospital can also keep track of the use of resources-
in terms of resource category. department, product, 
or physician-on a day-to-day basis, as patients are 
cared for. Moreover, the hospital can improve its 
budget planning process by making detailed corn-
parisons of past budgets. ' 2 

Inbound Logistics 

In the past, businessc, that did not want to risk 
running out of particular materials or products were 
forced to stockpile large quantities of inventory, 

which not only tied up their money but also 
increased their physical storage costs. Today, they 
use computers to store inventory data and optical 
scanners and other input devices to instantly adjust 
inventory levels, significantly reducing their costs. 
Even more significant may be the ability of suppliers 
and customers to share such inventory data in a 
common database. For when suppliers have access 
to customers' inventory levels, they can institute 
just-in-time purchasing.113 

Outbetnd Logistics 

By employing new communication technologies 
to help provide delivery service of both tangible 
goods and less tangible information products and 
services, producers and retailers can expand their 
markets. The greatest difficulty in coordinating 
delivery is the task of handling the data of multipledeiryithtakohnlngheaaofmtpe
buyers and sellers, and developing the most efficient 
schedules to accommodate multiple needs. These 
tasks can be easily handled with standardized forms 

and computer-based communication, as overnight 
delivery services, such as Federal Express and 
United Parcel Service, have clearly demonstrated. A 
less centralized form of online coordination is being 
used by truckers in France who consult a special 
Minitel -deliveries needed" database when they 
have extra space in their trucks. 

Where the cost of home delivery is inherently 
expensive due to low population densities or poor 
traffic conditions, another delivery alternative might 
be to use network arrangements to set up central 
pick-up locations, much as banks have done with 
automated-teller machines. "Enhanced private post 
offices" such as these already exist. 

The delivery of information products and services 
can be made still more efficient by using new 
communication technologies that provide video 
entertainment to the home for a fee. Moreover, with 
optical fibers, video entertainment could be deliv
ered on demand in the form of what might be best 
described as a video jukebox. 

9°John F.Rockart. "The Line Takes die Leadership--IS Management inaWired Society," Sloan Management RevieK4, Summer 1988, p.58.
 
9 11bid.
 

921bid.
 

93Richard J.Schonberger and James P.Gilber, "Just-in-Tiinc Purchasing: AChallenge for U.S. Industry," California Management Review, vol. 26,
 
1983, pp. 4-68. 
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Procurement 

Efficiency
 

The new communication technologies are permit-

ting firms to improve the efficiency and effective-

ness of their procurement processes. Already, many

firms are using electronic data interexchange (EDI)

networks to place orders, and thus avoid the time and 

trouble of filling out procurement forms."4 In fact, 

some firms even refuse to purchase from suppliers 

who are not equipped with EDI.95 


Firms are also using electronic networks to do 
better and more economic comparative shopping.
Using electronic market networks to connect with a 
number of sellers, businesses can, first, eliminate 
those suppliers whose products are clearly inappro-
priate, and second, compare the rest of the offerings 
quickly and economically.. ' For this purpose, some 
firms insist on having access to their suppliers' 
inventory records and prices, 

Procurement might eventuall' even1 he auto-
mated. As Jamnes Cash has pointed Out, the comlbinla
tion of computers ald standard commuon ication 
protocols facilitates comparison shopping. and has-
tens the day when manufacturers will use their 
computers to scan suppliers' computers and auto-
matically place orders for the best deals.", 

The opportunities for efficiency ga ins in procure-
en are especially great when firis are purchan. 

men ar epecall puchsinggeatwhn fnnsar
information services. The use of electronic networks 
to share databases greatly reduces inforimation costs. 
Law firms that need irtnediate access to a wide 
range of judicial decisions can now secure this 
information by subscribing to Lexis or Westlaw at a 
fraction of the cost of stocking a firi law library. 
And high-speed, high-capacity data links make it 
possible for firms to have data processing services 
conducted off-site by fins such as Electronic Data 
Systems. In this fashion, geographically dispersed
firms can share the benefits of a supercomputer for 
their processing needs. Ii addition, with access to 
long-distance suppliers,. firms can now treat quality 

'tIie t'uIL nIH"Wi Schatz. 1-)l !Ihc Mlu,,cle ("illnnkcLCa:d indusirv."l),jta 

and expertise as more important selection criteria 
than geographic location. 

Marketing and Sales 
Efficiency 

Rapid, computer-based communication allows 
for increased efficiencies in both marketing and 
sales. And, with reduced costs, producers and 
retailer., are able to carry out their operations much 
more effectively than ever before. 

Given cost constraints, for example, producers 
and retailers try to limit their advertising audiences 
to those who, on the basis of some preestablished set 
of characteristics, would be the most susceptible to 
it. Identifying the appropriate audience requires
market research analy,'is about past buying habits 
and consumer tastes. The better the data, the more 
cost-effective the advertisement. Improved storage
and reprocessing capabilities make it economical to 
collect more of these market research data and to 
combine them with other data for quick and effective 
analysis. 

Manumf;.cturers can also target their advertising 
using narrowcasting cable systems. For example.
advertisers can now reach young people through
MTV. the highly educated through Cable News 
Ntok rtesot-iddtruhteEtr
Network, or the sports-miinoled through the Enter
tainment Sports Programming Network.X And, for
adlvertisers who lamient the (lays of' fewer but largeradvet hereis the dayofnfeer a ler 
audiences, there is the option of making a single call 
to make a cross-buy-.that is, to place a single 
message'' on multiple channels to reach all audiencces.
 

As the penetration of personal computers and 
modems increases, there will be another way to 
distribute advertising. Already messages can be sent 
via electronic mail, but new videotex systems offer 
opportunities that are much more novel. The Prodigy 
system introduced by Trintex is an example. Adver
tisernents are included within other messages along
the lines of a newspaper ad, but with a iumber of key 

Mar 15. t98. pp. 56-(, Seca soMichel nIaIl" -DITlakesRoo I.'Coriyuterorld.Sepi. 7. l98X, pp. 2 l 1 Paul Nor/enim%, ki. "I\cr 'ush Ison IorIntcIirnat Cn.ni l l:DI." Con',riin t1oi teV Jan. 1)t. pp. 1,.1(0;
and Mittch leits, ".awyers I retR sks O. crFDli ro [IC "oii tcrworld, Jan. t 19r)89,p, 17. 

1bid. 
OWCssCI, Op. cii, foomnote 73, pp. I. 10. 

9 ,Daieil ficll, "The World and the Uited States in 2013," Daedalus, vol. 116, No. 3, Summer 1987, p. 12.
 
"Joanne' L.ipman."Fourteen Cable Networks Forn Alliance to Offer Advernisg Time in Packa'ge," The Wall Street Journal, Feb. 19, 1987, p. 12.
 
99Ibid.
 

95
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differences. First. the ads are presented as "ticklers" 
that viewers may ignore or pursue further hy request. 
Second. the ads can he stored so that they are only 
offered to viewers whose personal profiles meet the 
target requestetd by the adlverliser. Third. the adver
tiset can be c! .:,ed ba.sed on the number of viewers 
that acIually .*1.0 :o see the al. 

New communication technologies are also reduc-
ing the cost and effort required to prodluce advers-
ingl.
Desktop publishing equipilen r permits manuc r(MMI)S)lkcurers to create a nld p'rintled m oresend materials 
easil and less expersi vel. Even more savinrgs canheobaiedusngau~ ati-iler, rode-

he i_)htai ned uISing auttomatMic*diil, recor~dedmessage-player nach iiies, 

Inaddition t enerat iniig savings in marketing, 
new tecliriologies also yiverise tormore cost-
effective sales. (Corlnpuer-based corininunication 
peri its si mple orders to be taken by automated
svstenis 21 hours a dax, and more complex orders to 
be placed and processed uiore quickly and effi-
cieatl. Simple orders, otrinstance, can be taken by 
hasic audiotext sysicns that cinploy branching 
prograillts to qluer. cusltoilei aid, oti thai basis, 
create individualized ordlers. More coirp1lex orders, 
ent'atlii large aniounts of data and difficult fornis. 
can h hand led us inrig c mnlip uteriZed. slandardized 
purchase orders sent via tiedicated E)[ liies. 

Efectiveness 

Sot~lm' comiimercial infornation that changes rap-
idl% -- :uch as financial data or iniformation regard
ine the availability of items in Iiniried supply..-- is 
ext rtireclv tiriiC'-seusiivc. MIreox er. nakiig puir-
chilsiag choices i til'basis (t ,uCi iulforniatiori 
ot1eni requires simiultanltiUS cOtiipamisoll Ofl dala. To 
deal with such situti]o1 . rIc'tx, trklll t echoloth0gies 
are prov inc very successtui btc atse they call he used 
t i create virtual ial et,. ('TI c lletworks are 
hei! established iiil aI ut11irrI.(df crein xva,,s. In

sorniecase, suich als amlesellers. a rlii,. t:retin 
their ow,ni sy'telll arid of ferirre bux Cs aIccess to tIhcir 
tlibises. '

H Inolhels, imiCIleiinll third panties are 
estabiiling lnetwork iarkets to colnccl mltliple 

buyers and sellers. Comp-U-Card. for example, 
connects more than 5(X) manufacturers, wholesalers, 
and retailers on one computer database for home 
shopping. i2 

Manufacturers and retailers are also using trans
mission and storage technologies to extend the 
geographic reach of their markets. The increasingnumber of' video transmission channels--cable,multichannel niuItipoint distribution service 

1also calledpo tl vi on wireless cable], and lowe I-Y p rnts el rs o c 
power televisionbuyers (LlFV )-perd its sellers to letbrowse thro~ugh products oin live or taped 

home-shopping television programs.cause However, bethese media are not interactive, this form of' 
teleshopping is limited iii how responsive it can be 
to buyers' specific needs. By far, the most effective 
technologies for storing and accessing large quanti
ties of commercial information are compact disks,
floppy disks, video cas:;ettes, and even digital paper. 
These storage media permit tens of thousands of 
pages/fra.llies of information to be distributed to 
conSilsuers. and trends suggest tkat storage levels 
will significantly increase over time. With the 
penetration tf VCRs to 53.8 percent of U.S. house
holds, sellers are encouraged to produce full-motion 
video catalogs or videologs of their products. 
Although evert more advanced storage niedia are 
now available, the hardware required for their use is 
too costly, for consumers. One way of decreasing 
display costs is by infformation-sharing via in 
electronic network. 

Changed relationships cai also !ead to improved 
Illarkeling aild sales effectiveness. By offering 
buyers hardware aid softwarelhat facilitate elec
ironic data interexchange, the seller call cement his 
relationship with the buyer because lie makes it more 
exIensive for the bLtVer to switch tIootiler suppli
er-. Somtte sellers have gone one step further, 
helping buyers to de'terririnle what orders to place,

nlcpast orleri I ixcordiir hiing rcd and geieral industry
sales. The Mckessoll drug cor)ilpiry. or' examnpl. 
uses such a systemti to encourage the ,ale of its drugs 
to phar'riacies. l 4 

1'+ flI t 'li \\ t, h n.t.. . ' iiih h'm.i i t.i"'i:it'clrlilil MirkL'1 id HItiC1tolic ifiC'Xihlt.. Sin l iilMtllagemcri. 
''Irkni Palw'.i " i l'f;.\pril

, 
Push 

I n 1 ,c ,,iLllt' .irc:w),, 111 to .clki-' lt sitattIlht0>Ill11nd1I l.R 10lhlmc l tu~cr,,' ar c,,S111-IC, W I,'' , h, C ,"NC",S , \ inlthe S'kit's,"thlh
 

''Ru',,',i] Sirhcli, IhM Oiliy -('aid iHok, t(iici Shopp'rs'," B 'tmca' . IS,1987, p. 73.itT',c 


'\3SChjt, t)ilnc t. 11'i 50) Lit- i-. 
'
~ " ,'\n [Elecu m m~ii " ll ' h a lt i~l li l ti c Wm ,I1'h A m er ic a D ot s i nic n r ss,. , A u g .3 , 1 9 8'
t ip 'hlit ,1,1 
 o B ut s;," Bt w', W e e k., 7 , 1.8 0 . 
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Innovation 

The widespread use of storage and reprocessing 
technologies in business is creating new sources of 
marketing data for advertisers. Many businesses 
initially adopted computers to improve the speed 
and accuracy of billing as well as coordination, 
However, given the decline in iniformation-storage 
costs and the gro,'ing value of transactional data, 
many of these businesses now recognize the market 
value of their records..z( Most travel agents, hospi-
tals. banks, universities, insurance companies, and 
cable television systems, among others, record their 
marketing data for their own purposes or to sell to 
others. The development and widespread use of 
optical scanning technologies by retailers will un-
doubtedly stimulate trend.1' Also, single-this 5 ' 
source research firms are now monitoriag the TV 
shows people watch, where they shop, the coupons 
they use, the brands they bu), and even the 
newspapers they read. t 7 

IMPACTS ON ECONOMIC 

PLAYERS 


The deployment of new communication technolo-
gies in the past has given rise to uneven effects. 
Similarly. the uses of communication technologies, 
as described in this chapter, will entail losses for 
some and create benefits for others. Commenting on 
the differential impacts of new technologies with 
respect to competition among firms. Michael Porter 
has noted, for example: 

ITechnology is also the greatest equalizer, erod-
ing the competitive advantage of even well en-
trenched firms and proplling others to the forefront. 
Many of today's great firms grew out of technolog-
ical changes that they were able to exploit. Of all the 
things that change the rules of competition, techno-
logical change is among the most prominent."o 

1Filcen Norris. "tzahasd ,iarkcnti Sets ltncirgna i, r.ng 
'"'Stewart Brand, Tht M b (ln,nrtim atI /T (Nei,feda ib e the Iutur 

To determine the structural impacts of new 
communication technologies and how their costs
anci benefits might be distributed within the eco
nomic realm, it is necessary to identify the players 
involved in economic activities and describe the 
basis on which they are they related to, or dependent 
on, one another. As before, production activities will 
be treated separately from exchange activities to 
reflect differences in players, the environments in 
which they operate, their roles, and their motiva
tions. 

Playersand Role Relationshipsin
 
ProductionActivities
 

Production entails the acquisition, coordination, 
and use of labor, capital, and technology to create 
goods or services. The ways in which people have 
organized to carry out these activities, and the 
socioeconomic orphilosophicalprinciplesthathave 
served to legitimate particular kinds of work rela
tionships, have varied considerably over time and in
different historical and cultural circumstances.l10 In 

preindustrial societies production was carried out, 
for the most part, within the family system.' 10 With
industrialization and the expansion of markets, the 
tasks that comprised the production process became
highly differentiated and specialized, requiring that 
bureaucratic organizations, in the form of corpora-

Itions, be established to integrate them. 11

Because most business organizations are formal
izeo and relatively structured, their members' roles 
and relationships are reasonably well defined. Using 
the schema developed by Henry Mintzberg, as 
depicted in the shaded area in figure 5-3, we can 
identify five major players involved in the internal,
productive activities of a corporation. They are the: 

1. chief executive officer, who assumes the 
position at the top of the hierarchy of authority; 

2. 	 operators, who are responsible for producing
goods and services, and those who provide 

Age, Jan. 18. 1988, p. S 10. 
York. NY: Viking Press, 1987). 

""Joanne Ilpin an, "SingIc Source Ad Rcscai h IHeralds Dctailed liok :it Household I labits,"The +'WallStreetJournal,Feb. 16. 1988, p. 39. Ofcoursc, 
as aheady mllentioned, tibis lillornatnatoi 1 i d ti rs' vilhatlc by, relprocessiiigtectliulogies thait eiable market researchers to aiialyie the masive amounLs 
Of data collet tcd 

"Porer,' up cit., footnote 50, p 10.1 
1' 7Zuboff, op. cit, fiotnloe 5, pp 2-24 ''.1 

LI 1For a description ol it pri ,iuct o fnitexoIcstie Engla nd Nth be fore and after industrial iatton, see Neil J. Sniclser, SocialChangein the Industrial 
Revolution An Appl:caoin of Iheor to the I.alcrhslireCoiori lndustr 1779-1840 (London: Routcledi'c & Kegan Paul. nd.).

llFor asociological accournt of the rule ut bureaucratico rgaiiiatioiis in economic developments, see Beniger, op. cit., footnote 11. For an historical 
account of the emergence of the modern industrial corporation, see Chandler, op. cit., footnote 22. 
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Figure 5-3-The Cast of Players 
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SOURCE:. Henry Mintzberg, Power In andAroundOrganizations, Copyright 1983, p.29. Reprinted by permission of Prentce-Hall, Inc., Engtewood Cliffs, NJ. 

3. 
direct support for them; 5. support staff, including secretaries, research
line managers, "who stand in the hierarchy o ers, and legal counsel.'' 2 

frm dowlineautoritth CE tothe Table 5-2 summarizes the roles and relationships
fortlresperors twhm heorars among these five different sets of players inbusiness 

formaly reort;organizations, and describes how members of each 
4. analysts of the technostructure, whose work group typically use their influence within differententails the design and operation of planning spheres to achieve their primary goals. By examin

and control systems; and ing how the deployment of the new conmmunication 
i i2 tenry Minzberg, Poer Inanl Around Organizaton. (Enightwo19 Cliffs, NJ: Peentico-Hall, Inc., 1983), pp. 232-233. 
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Table 5-2-The Internal Influencers and Their Play of Power 

Chief Executive Officer 

The-r role in the The goals they
Internal Coalition favor 

Overall management of it.Survival and growth 

Their prime means 
of influence 

Authority (personal and 

Their main reasons
for displacement 

of legitimate power 

Maintain personal power. 

Their fields ofplay 
of internal power 

Decisionmaking. 

Their favorite 
politicaif games 

Strategic candidate, 
bureaucraic), privi-
legeo knowledge. privi 

counter-insurgency 0. 

leged aocess to the in
fluential. political skills. 
sometimes ideology as 
well 

Line managers Management of itsndi-
vidua units 

Growth above all (ofunits 
and organizaton), sur 
vival. balkanizat~on 

Authority (decreasing as 
descend hierarch.y), 
privileged rnforma:ton. 
politcal skplis, some 
times expertise 

Distortions in objectives. 
suboptimtzation, direct 
linkstoexternal influ 
encers 

Dectsionmaking, advice 
giving. and execution 
(with respect to upper 
levels) 

Sponsorship, alliance arid 
empire building, budget
ing,linev staff.strategic 
candidate. nva camps. 
sometimes lording. in
surgency, and young 

Staff analysts Design and ope'aton of 
its systems of bureau 
cratic corol and 
adaptation 

Bjreaucrat!zat:on eco 
non-c effcency. per. 
petual b-J moderate 
and well regulated 

change pro'essonal 

Bureaucraic centros. ex-
per*i:.e 

Means-ends -nverslon. di-
rect links to external in-
fluencers. 

Advice giving 
Turks. 

Expertise, line v. staff, stra
tegic candidate, some
times whistle blowing 
and young Turks 

exceilence 

Support staffers Indirect support o its 
operating functions 

For professionai staff col Expertise (for profes 
laboratlon. perpetua! siona staff), political 
but moderate change. will (for unskiled staff, 
professonal excel when act in concert). 

Suboptimization. means-
ends inversion, direct 
links to external influ-
encers. 

Advice giving. Expertise. strategic can
didate (for professiona 
staff). 

lence for unS! 
staff protection or 
social group 

Professional operators - Provsion of its operating 
functions 

Autonomy, enhancement 
of specialty. profes-
siona! excellence. mis-

sion 

Expertise Means-ends inversion. di-
rect links to external in-
fluencers 

Decisionmaking. execu-
tion. 

Expertise, strategic can
didate, sometimes 
young Turks 

Unskilled operators Provison of its ooerating Protection of social group Poical will (when act in Group means-ends inver- Execution.
functions concert) sion 

SOURCE Henry k,,Mtzberg, Power In and Around Organizations, Copyright 1983. pp 232-233 Repnnted by permission of Prentice Hall, Inc. Englewood Cliffs, NJ. 

Insurgency. lording, whistle 
blowing. 
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technologies, as they are applied to create new 
business opportunities, might affect each set of 
players' roles, goals, and mear-s of influence-as 
they are described in this table--we can draw some 
conclusions about how improvements in efficiency, 
effectiveness, and innovation might affect those 
involved in the production process. 

Potential Impacts of New Business 


Opportunitieson Players in die 

Production Process 


Chief Executive Officer 

Il the discussion of business opportunities, we 
have seen how computer net vorking and decision-
making tools can provide managers with greater 
cotlllrol anrd more tirnelV arid converinient informa-
tio. At the same time. however. if these conunin-
cation systems are poorly lal1trIned and deployed, 
they can conibute to I'oor decisionmaking and the 
deterioration of top nlaagemei' .s authoritv 

Within a busiCness fir. conirrrication has tradi-
tionalv been channeled and controlled by the people 
occupyingu posiliorrs in the r1imaMe Clet hierarchy. 
The rules governinrg comi unication reflect the 
orgiizational patterns of aulthori t. Manageis tip 
aid dorvi the line iiterpret and pass on lmlessages to 
those above aind below thein il tire hierarchy. In tire 
;rocess, IIessage', are sorted ot, refined, and 
tailored to tile orgaiaioiil need, of the receiver. 
!i tiw, fashion0, the chicl esecutive' riliilailis arid 
si)pots, Iris privileged posrr(lirr as th rilrost knowl,-
edg'abl e-arid. Irr iicc, ie ioi 1st berfi -I--prslr 
in tile oraliaol. 

I ypass ini lm airv these orgarnizational gate-
keepers. comirputer ne\,oiks open 1he doors to both 
tlrratthori/ed Co rLrllicllat ion anrid in friiation over-
load. naking, it harder for chic" C" ii 'C officers to 

perforin their roles. The iistributo!', o4 electronic 
irnforiation is hard to control. and it call be 
exchaiged or deslroyed withoutl 1 trace. Moreover, 
on collputTr lletorks, rnformiatior enrlls ti ie 
distrib uted casual!lv, Ito cver ie, so that all recei'-
ers hae\t to read each rrressage airld deterllillt.7 its 

partil i vllue 10fo tlrell. ( "OirrrtllrrCarrori ove, 
computer riet\k orks al, 

S, Kicsrri. "li Itiddcn 
cmilp lvye rna ta ke):i,'a care ii 

Ii t idlti vIt.mhtttj IllUt h rctll 

' 4 thId . p .17 

"I M1 lll1111mg, op u.I , ilI I 

teilds to be very informal 

and imprecise. 11' Electronic mail is, moreover, 
subject to considerable misinterpretation, because it 
"does not provide the receiver with any contextual 
clues about the sender's intent."' 4 Given so many 
possibilities for distortion, the information the chief 
executive receives through electronic channels may 
be greatly inferior to that which is filtered through 
the organizational hierarchy. 

Recognizing the linkages between electronically 
mediated communication and the quality of infor
mnation received, many top executives are now 
becoming increasingly involved in the design of 
corporate comm]iunicaltion systems. 

Operators 

Operators carrl out the basic work of a business 
organization. Being the furthest away from the 
center of authority, they have minimal personal 
leverage, especially if they are Unskilled.n15 To have 
an effect on the organizations for which they work, 
and to be able to influnence their roles within them. 
operators have had to band together to act in concert. 
Given their lack of personial influence and their 
dependence oil their cohorts, it is not surprising thai, 
of all of those who are involved ilr production 
activities, operators identify tile least with the 
organization's formalized goals, and value very 
highly their established social reitionships with 
peers. 

To tihe extent that operators have rio organized 
base of power, they will have little control over how 
COlliMlUl i icat ion te chiologies are enployed in the 
work environrent. Much will depend. therefore, on 
how management regards the opportunities pre
sented by ' ne12W Cornrrtlllication technologies. As the 
OTA report, ('om'punt'riz(d Marilnqffuring Au
to#nlatioll" ' #nrplovtn l Uh(' iol. a11rd 1(t '\,ir. dt 
Weorkplace, pointed oul: 

Dcperidirg on how raks are arranged and jobs 
atSignIc, eae r1r0ii (I au ionhaS the pole

tiill to (Jet'reilSe tile MliiOtl11l ol'.lultnomyl, contro~l, and( 
challenge available to tile \orker, or it carl increase 
virie\' and decisioninrakirig opportunities. 

Mlrnageicei's strarcgies and mnotivatiois or 

iiro(ULrrir prograiniiable auroriation are key in 
deterininig its irrrpacts. In addition, tire natiure of 

"I 
ili! 

Ac'.,IIi i (minpulcr 
pap CllltllO, 

Nel',a.turk.,'" Irlardteui. 
ALt Iilllll folith ir dili ic 

ic , JllULzuot~lc,/ 
. theN aire IIuch llH o i 

dr\. ],is A\s KicsIct noics , khcrcas 
lt hnllt'd w .cmid tltcuollic mlall Illet"N.agcs 

11''i1 

c 117 pp 1;0l 1 11 
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labor-management relations will affect the implem-
entation of new technology and its consequences for 
the work environment.' 6 

For many who view the new technologies through 
the lens of an industrialized past, the primary value 
of communication technologies lies in their ability 
to reduce costs and to enhance control over opera-
dions. While such opportunities surely exist, an 
approach that is based solely on this perspective is 
likely to have the most detrimental impact on 
operators. It could lead, for example, not only to 
problems of deskilling and displacing workers, but 
also to increased monitoring of the work force. IIMorove,aderngb o sch pespctie, usi 

7 

Mloreover, by adhering to such a perspective, busi-

nesses may forego other economic opportunities 
that, in the long run, may prove more productive. For 
as Paul Strassman has noted: 

The sum of ntany efficient activities may not add 

up to an effective inforrution service. I Is 


Alternative views, which inno way denean the 
importance of efficiency,efuc focus onon the'technologyhnetechologs.sabimpotanceof renfoc 
ability to both restructure and 2hance work rela-
tionships. According to Michael Piore and Charles 
Sabel. for example. because new technology allows 
business to carry out flexible manufacturing, many 
workers no longer need to he organized on assembly 
lines: rather, they will be able to work more in 
accordance with what, inthe long run. is a more 
productive arrangement--that is, an arrangement 
based otf craft principles.'' 

Sitilarly, from the perspective of Shoshana 
Zuboff, Ctuputer-nlediated comtilun ic ation tech
nologies ieed not be used t1 utderminie or reduce 
job-related skills, aLsthe have itt the past; on the 
contrary, they can he uised to "intfonlate'" the 
operator about the etttire productive work process. 
As she describes it: 

Action-centered skills are built into tfte tech-

nology as it substitutes for bhodil. presence--that is 

automation. At the same time, activities are made 

transparet. Thev are exposed in detail as they are 

textualized iII the conveisioti to explicit intorma-


I111.'S ( 'ongrc",. (lf 1wctLr) I l'ch Ihnilig , 'vNes IIIciii, "ic[t d Man hjf 'turinv Awio anon I I',qvlivrment I(1 
OTA-CT-235 rWa.lhingi,,n DC I S G Priniintig I)li'cl. !95j, p Il0(itcrnincmt' 

I'tor a annalsiv t tih i',uc,Ii l.,cd i ".,l. nilill nl..,.c1 5 ('uiIt.cs . ( itt,.,,. higy :\ , IIciii, I/.iil le1hrii 
Techiologies. ,Veis Tenswor, OT('A-It-33 (Wahingitoni DC L.S. Govcr nmcti Priniing Of fic, 

Paul Strassman, ]I;e In;'rmatin1 I f'a,j Ihe 1 ran !irriruion,,]Itork In the Eh'ctronr A 

11PIorc and Sabel. op tII. !otiioln
 

I t iruiK Lit , x)tnotc p IS.I
ii, op 


I,1As qloted in hibd, p 281)
 

tion-that is infonnating. In principle, the techno
logical substitute for bodily presence frees the 
human being from having to participate in the 
immediate demands of action (and the lengthy
investment in the associated skills). However, the 
technology not only frees individuals 'from" but 
also frees them "to." The automating capacity of the 
technology can free the human being tor more 
comprehensive, explicit, systemic, and abstract 
knowledge of his or her work made possible by die 
technology's ability to infornate.' 2 0 

To be successful, such an approach would require 
investments in human beings as well as in technol

, !'.,lod. ,mr,-',,er enta'l risks for manage
ment; for a technology that "informates" is bound todiminish hierarchy. Posing this dilenma for man
agement, one corporate vice-president reflected: 

What has been managerial access to information
isnot as comfortable a notion as it may seem. There 
has been a fear of letting it out of our hands-that is 

why information is so carefully guarded. It could be 
misused or misinterpreted in a way that cannot bemanaged. Traditionally, we have thought that such 
data can only be managed by certain people with 
certain accountabilities and. I hesitate to say, en
dowed with certain skills or capabilities. But with the 
new technology it seems there is an alnost inevitable 
kind of development if you have a goal of maximiz
ing all business variables and maximizing the entire 
organization's ability to contribute to that effort. I 
don't think you can choose not to distribute informa
tion and authority in a new way if you want to 
achieve that. If you do,you will give up an important 
component of being competitive. 121 

Line Mangr 

Like the CEO, line managers are responsible for 
executing the fornal goals of the business corpora
tion, and they, too, derive much of their authority 

front their position withitn the bureaucracy and the 
access to privileged information that this position 
affords. Ilcontrast to top malnagement, however, the 
Iilie tnanager is concertned not only about the overall 
growth and survival of the firm, but also about 

aiiitnon. iorkpla eand tli' 


Il't tr,, St011rVliir Nevt
iU 
Septenibr 1987). 
e (New York, NY: The Frec Press, 1985), p. 117. 
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preserving his or her own particular department, or 
sector of responsibility, within the organization, 

The widespread deployment of computer-based 
communication technology within the business cor-
poration may undermine the line manager's position 
in a number of different ways. Many of the simpler 
functions that managers perform can be executed 
electronically, as we have seen with respect to both 
business operations and procurement activities 122  

Elually, if not more, threatening to the manager's 
position is the fact that electronic networks may 
replace him in his role as chief communicator. 123 
Corw.m,,nication networks may also weaken the 
manager's control over his own domain, since one of 
the benefits of tile new technologies is their ability 
to create flexible interdepartmental arrangements 
that can be constituted on an ad hoc basis for 
different tasks. 

Not all prognoses of the manager's future role are 
so bleak, however. Paul Strassman, for example, 
argues that the business opportunities afforded by 
new communication technologies do not necessarily 
entail losses for middle management. In fact, he 
predicts that future orgatnizations will need more, nofewer, managers. 2 " In his scenario, however, the 
role of maanagement will be completely overhauled,

roleoftanaernritillbe ompetel ovrhal .ed. 
Instead of acting as coordinator and information 
intermediary, the future manager will devote him/ 
herself to staff development, training, and guid-
ance. 25 Similarly. Ralph II. Kilinan. professor of 
business administration and director of the program 
on corporate culture at the (raduate S,hool of 
l-isiness, tniversity of Pi ttshurgh anticipates that 
the successful corporation of the futtIre will be a 
network organization built around a hub of people 
and infortation, each acting on tile other. Under 
these circumstances, each company: 

will havC to nurture itown uniquIe culture and 

develop the quality of its human resources [sincel
 
competitive advantage will rest increasingly on the
 
way cach network organization gathers and accesses

information, makes its decisions and then carries out
 
those decisions. 126
 

Reflecting some of these developments, we find,
 
for example, that the General Motors parts plant in
 
Bay City, MI, recently dismissed one-quarterof their
 
middle managers. Characterizing the organizational 
changes that followed their dismissal, Patricia Carri
gan, plant manager, notes that: 

[Before the cuts] the production manager ... sort
 
of stood over the factory and cracked the whip. Now,
 
hourly workers are monitoring their own time,
 
authorizing their own payroll and setting their own
 
vacations... Some managers have had to change

their style. 127 

Analysts of the Technostructure 
The analysts of the technostructure include pro

, a 
such as planners, accountants, budget22ssionals 

analysts, operation managers, and MIS analysts. 28 

Although analysts have no bureaucratic authority of 
their own, they have influence in the firm, given their 
expertise. As reflectiona of their professionalism,
their primary goals are: 

p 
... professional excellence, perpetual but moderate
 
and well-regulated change inthe organization, ever
 
increasing bureaucratization, and, as the criterion for
 
choice, economic efficiency. 129
 

As we move forward into a knowledge-based
 
society, it is the analysts of the technostructure who 
have the most to gain from the organizational 
changes taking place within the business finn. 
According to Drucker. it is the knowledge worker 
who will replace the mid-level manager in the firm, 

giving rise to organizations that are much less 

I--See also ihczecr (_cisler. "Artiltcial Maziagctnici and the Arificial Manager," 1uaine.%.storizons, July/August 1980. pp. 17-21. 

1 t'eter Drucker prcdicts. for eslitapit. that illulurcor 'iii/alions "both ie luranbcr of nianageineln levels and tie lninihe of ianagers can esharply 
cut.Mhe rea_,.isstraightforv, ardi tiurn, our lhatM.holetha rs of rinariagetien! neither make decisions nor lead. Instead ineir inain. 11if onl,nor tc 
function is to serve a.s 'tchos' -hirria b sie, [fo tih laint unfocused signlals t1at pass lorconmmrunicatlon i ite traditionrt pre-infornilion
organila ior Icier Drucker, [lie (Ofmln!io licNe (t)rzarol/ai 1" hiniarird tBus nesatRevi'ei. January/February 1988, p. 15.For a discussiomr of howthese changes are raking platle, sceSallyIcxlitiati. "Middle Managers Face Srtuec/e u.sFirmls Try Ni w Siruciures" 1he Viiashlngtonl IPo.t, Sept. ,4,1988, 

p. 112 
4 


I
1 ttSt i,rIII.o.,p C It. foolei It , pp 11"H iy 

!-'Ibid.
 

I-'Ralph t. Kiltnan, "Iotrirri ii's t'olinpa Won't Iave Walls," Tire New York Times, June 18, 1989, p. 3. 
12 trnar. op. cit., footnoie 123 

12 .Mintzberg, op. cit.. ). 136.lootnte 112, 

1"ftd., p. 137. 
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hierarchical than they ar( today. 3 0 The technical 
analyst will also benefit fro,' the increased opportu-
nity for professional contact aind collaboration that 
electronic networks provide, 

One group of analysts that is playing an increas-
ingly important role in business is the informationsystems managers. 3 Responsible or integrating 
and controlling corporations' distributed databases,
the manager is becoming more and more involved 
with issues involving corporate strategy at the 
highest levels of management.1'3 2  

Support S 

The support staff icludes members of all groups
who provide services in support of the basic 
operational functioe- of a business fin. Including
both skilled and unskilled workers, they range frer 
cafeteria workers and secretaries to public relatiops

specialists and legal counsels.''I Because new 

communication technologies allow many of their 

services to be easily purchased outside of the 

corporation, members of the support staff are among

the most vulnerable to technological change. Moreover, with a worldwide communication system, 

there is a much larger pool of potential workers to
draw on, reducing the leverage of U.S. workers even 
more. In this situation, as in the case of operations
workers, the unskilled are at the greatest disadvan-
tage. 

Given the growing importance of the service 
sector of the economy, one group that could suffer 
disproportionately from the widespread deployment 
of computer-based communication systems is office 
workers. A 1985 OTA study on office automation 
found, for example, that there will be atsignificant
reduction in the hours associated with a given
volume of informat on-handling. This will entail a 
reduction ofJobs primarily in clerical/support occu-
pations. but also inlow-level supervisorv or man-

II'irucker,op cit.. Ilooliiot 2 
I Ron Orazlin, "Whs MiS arc ictic ling Net, , 1 ianagcis., ork Lxlerts," 

213 1bid. See also Rockart, opl. ii.. lotliote I)
 
t erg,op. o
I 1 1 itm cit. otlni IL'. p 1 17 

1 4 
S 

agement jobs. 134 Moreover, because women and 
minority groups are disproportionately represented
in these kinds of jobs, they are likely to be affected 
most. For those who retain their jobs, automation 
may have more beneficial effects, reducing the more 
trivial aspects of work and requiring workers toacquire broader, more process-oriented skills. 135 

Communication technologies will also allow 
workers more freedom -nd flexibility in determining
the time and location of their work. Much office 
work, for example, can be done in the home using an 
electronic network. The work-at-home option is notwithout controversy, however. To date, there have 
been a number of failed experimin:nts, which illus
trate some of the problems that might arise. 136 Many
fear that working at home may create a growing pool
of contingent workers who will have neither job
security nor beneits.137 Moreover, trade unionists 
have pointed out that an increase in the supply of 
contingent labor depresswill the wage rates and 
reduce the bargaining power of the full-time em
ployed. 

Roles andRelationships in Market Activigies 

Exchange activities entail the transfer of goods
and services, either as inputs or outputs of produc
tion. In capitalist societies these activities are 
regulated by the mechanism of the market. Thus, to 
understand the roles and relationships involved in 
such exchanges,itisnecessary to begin by looking
 
at the dynamics ofthe marketplace.
 

In the most general sense, the market is the entire 
web of interrelationships that comes inl' phcy in thc 
buying and selling of products."' For a market to
exist and for an exchange to take place, two roles are 
essential: those of the producer and consumer. More 
often than not, however, other players perfonn the 
role of intermediaries, facilitating the exchange. 

i'ht0o nun t (Itiolc, January 1988. pp. 1)3- 104. 

( ongress. Oftice ol Iichroeog,, Asws,iiierii, A.utomatieon ,1 Arnerica's Ofjirrs. OTA-CIT-287 (Springlicld, VA: National Technical
Information Srsm ice, 5). p 15 

136"or a discussion, sec la.hara lzitans Ochhait. 'lliere Is No Place t.ike Home," Best's Review , May 1988, pp. 33-38.
" ('onttIcr tc Bol,Th.IheRichaird S 1ichius. I'he cccorlinutiication, ln(U si r.CoottiIn l Workers, and he Ilouse of Labor." paper prcisciled aThe George Wiashigtin I niverNi, (onlereiL c i rclecinirnunications: An Amnerian Industry Under Interiational Pressure, Airlie, VAMay 9 1988. 

iSteiner, op. cit..hutnoic IH. p 515. 
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Intermediaries include, for example, wholesalers, 
retailers, advertisers, and media-owners. 

In contrast to a business organization in which 
roles are hierarchically structured and relatively 
stable, the relationships in a market are dynamic, 
chaiging in accordance with the specific set of 
circumstances in which economic actors come 
tose cc Itive ore 
those of monopoly, oligopoly, competition, orthe 
nopsony, depending on five basic forces: 

" threat of entry by new firms, 
* threat of substitution, 

" bargaining power of buyers, 

• bargaining power of suppliers, and 

" the rivalry among current competitors. i39 


The structure of the market, and hence the 
relationships between producers and consumers, can 
be significantly altered by the introduction of new 
technologies. The deployment of a new technology 
may give rise to significant economies of scale and 
scope, providing a producer with a quasi-natural 
monopol. 'Pius the nmon-and-pop electronic stores 
that set up .ommunitN antennas in areas where 
broadcitst television reception was poor enjoyed 
near-Monopol. status in their markets. On the other 
hand. new technologies can also undermine an 
existing monopoly: for example, VCRs, MMDS. 
and direct broadcast satellites (I)BS may have this 
effect on cable televisi on s monopoly on delivery of 
commercial-free movies to the home. 

Consumers 

To make "optimia" bving decisions--and hence 
to maximize their leverage vis h vis producers-
consumerS require perfect inlforniatOiin about pro(d-
uct, and their costs. Hok ever. the\ generally depend 
on p:idicers ald retai leTs for the iitforilationi they 
need iWImake puthaMSes. Suic hn h is1)rlatiOll, W 12hich 
designed primarily to promote ,Sale",, is 0ftent mco1-
plete and biased. The sCare hi cwsts of obtaining 
accurate intormnation a0ou1 all ci iM11etinig l()dut-ts, 
in terms of time id tllve! cst'.. 'are tteIt sO high 
thitt ColistLuner,, rarely pursue ',iici searches. Instead. 
they accept a choicelthill P,Stltl tv bl Subopti-
ea. 

New technologies 
sumer's informati on 

1"Porer, op :it iOoiioit 

I " o I lt e lli i. t u 

can Orleatlx reduce the co1-
and tran siuctitl costs.1Bv 

" . ii 

lriI (t01Ied hi 'OiUIIIlCTr,, Sc Chi. X.i!ril 

making it possible for producers and retailers to 
deliver large amounts of commercial information 
directly to the home or office, new communication 
technologies may benefit consumers in a number of 
different ways. These include allowing them to 
make purchases without traveling, helping them to 
locate the specific products they want; providing 
them with more timely, and more perfect, compara

information about their choices; and facilitating 
ordering process. 

The new technologies will also reduce the con
sumer's dependence on traditional intermediaries, 
such as advertisers and retailers. At the same time, 
however, the consumer will become more dependent 
on the media companies that control the new 
pipelines through which commercial information 
flows. 

The kinds of benefits that the consumer derives 
from the new technologies will depend on several 
factors. Incompatibility may limit their usefulness. 
Moreover, the cost and complexity of equipment and 
services may limit their availability. Those without 
the technology could suffer badly, if exits from the 
traditional retailer market led to increased travel 
time, decreased service, and higher prices based on 
lower volumes. II addition, all consumers may be 
worse off, to the extent that the cost of the service 
exceeds previous travel and transaction costs. 

Consumers may also have mixed feelings about 
unsolicited advertisements. Some may find them
valuable as sources of commercial information, and 

some may find them entertaining. Others, however, 
will find unsolicited commercial messages intru
sive. Those most offended by this kind of advertising 
can. to some extent, evade it by using technologies 
such as the remote control devices for TVs and 
VCRs and telephone services such as Customer 
lAcal Area Signal ing Service (CLASS). CLASS 
indicates whether or not inconling calls are from 
numbers the customer has pre'iously stored in a 
computer. 

Consu m a a lso have concerns about their 
rights to privacy and the data that ule collected as a 
result of their economic transactions. ()n the other 
hand. some may be coticerned if data about them are 
not collected and stored, int that they might, as a 
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result, be excluded from certain economic opportu- shopping, the extent to which they can reduce costs,
nities. 141  

and/or their ability to differentiate their products and 
enhance the value of traditional shopping. ForProducers example, retailers might use their knowledge of 

The new technologies will provide producers with market demand to select the most likely big sellers 
more pathways to access consumers directly, sub- and secure cost-justified volume discounts from 
stantially reducing their dependence on retailers and producers. Or they might offer enhanced services 
perhaps even advertisers. These technologies will, such isan entertaining environment or sdespeople 
moreover, help producers to collect, store, and with special expertise. 
analyze market data in a much more cost-effective
 
way. To the extent that the delivery of tangible items 
 Large.national retailers that collect transactional 
isfacilitated by commnication technologies. ii will data-like credit-card and telephone companies,
be easier for producers to promote teleshopping. banks, and airlines-and local retailers enploying

scanning technologies will gain market power byAt the same time. however, producers may virtue of their data. Pr( 'icers and retailers wanting
experience mtch greater competition. Consuiers that data will become more dependent on thesewill have much more information, and markets will retailers, and, to the extent that laws of privacy andbe much broader in geographic scope. property permit, they may seek greater access to it 

To defend against consumer cost comparisons. either by sale, joint agreement and joint ventures, or 
producers might use incompatible catalog systems, by acquisition. Access to this kind of data can 
as a numbier of them are presently doing in the area constitute significant barriers to entry. 

-
of business-to-business sales. If pursued to con
siderable success, however, such a strategy might Owners 
 /'realestate used by retailershave also 
come into conflict with antitrust law as itis played an internediary role in the process of makingembodied in the "essential facilities doctrine." and executing purcha.;ing decisions. They serve as a 

physical "pipeline" through which product informa-Intermediaries tion passes. In much the same way as the retailers, 
owners of shopping centers are vulnerable to thel.,,u! retailers manage the forums through which development of electronic shopping. 

a considerable aniounmit of product information 
passes. One of their key functions in the exchange 
process is a selective one. Because the space used to The new technologies are significantly decreasing 
':hoose care fully what the dependence of producers, retailers, and advertisithey sell. ts rus.they reduce ing agencies on the traditionally dominant communithe range of products available to consumers. As

ndme 
cation media such as newspapers, television, radio,th ase . As and magazines. As new communication media suchintermediaries, however, they are dependent on bothproducers and consumers. Their success depends on a s ad tapes, te andial eiion 

their ability to both attract the right products andcorrectly anticipate consumer needs, gain larger audiences, the traditional media will losea share of the total. Similarly, as improvements inthe use of market research data permit personalized
With !he development of electronic shopping contacts via the mails and electronic media, and the 

centers and malls. local retailers will face much use of desktop publishing and automatic-dialer and
greater competition both in terms of the number of recorded-message players become more economi
their competitors as well a', prices. Their ability to cal, the position of the traditional media will
succeed will depend on the popularity of electronic deteriorate even further. 

F[or a discussion ol kind otccIhoi,Ihsi, ri sCgnicr tin might reinflorce ilass wgnetationi. sce('rr, (o iis. Ilie Inioriiaotn Society A 
(") wcr-( ncilcd Cla s 
S t 

" 
\vm'l i N|i o ,oil Juitl W,,ko ed+ ] he Pohtm al loumr ofIn ,ft1Idtlon Wi t 'ricrs,,a of:Madsll. 

Wisconn Press. 198. ch 5 
I"For ex;IIIIplc, one i1most iihlviildilm reJa,,ii MiN McScKesori Diu): and the airlie, csialislicd their piirchasmig s)slettis was 10 t ienctheir 

relationships with Lieir buyers. It these proirietar, +,'stemsare ccotioni cal,. impractical toduplicate, and Net are essential o clecctivc participation illa market. then cotiipetitlir,, would lisc a h'gal iihi to reasonab'le access l laciliics dottriitiunder the ""stslli't ' This docliric prohiibits l ns vilhtIlo lloiIN Loitri) ovel all e'ss tllhaatLi:l.lllltlllg hllls
inltrol. without a legitinniate busitiess rei,++tii, ti lhreclos tnpetltiiOn in a marke, nti nclI,theN pat cimate. For a hs'iussc tni. we IPeter Marx, - i Iegal Risk, of Lt:si t Inirmation a%a Colmpettie Wcal),n." Intemnitonal "ormnptterLaw 
Advtior. vol. 2, No 5.I:elbruary 1988., l Ip -24i 
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The electronic media will also be favored over 
traditional media to the extent that consumers shop 
on electronic networks rather than by traveling to 
stores. Since those who supply storage and transmis-
sion will have so much to gain, there is likely to be 
greatly increased competition between existing 
cable and telephone companies for the right to 
provide these services. Such traffic will allow 
suppliers to collect and compile valuable marketing 
research data. 

Advertisers have traditionally helped produ:ers to 
identify the most likely buyers, create presentations 
to attract them, and identify the most efficient media 
for sending these messages. To the extent that 
producers use new tcchi,. gic. to execute these 
functions and to link themselves directly to consum-
ers. advertisers may be displaced. 

As already mentioned, new technologies also 
allow consumers to evade advertising. The loss of 
television audience resulting from consumers using 
remote control devices for zippiog, zapping, and 
flipping is still being investigated, but advertisers 
have expressedhaveexpesse cocer.concern.'-" ap-a3 Oneap-
considerablecosidrabl One 
proach they might adopt is to produce short mini-ads 
that are difficult to zap, or ads that are incorporated 
into entertainment programs. Absent an effective 
strategy, advertisers may be unwilling to pay the 
media as much for delivering audiences, and produc- 
ers may be induced to deal directly with consumers. 

Another intermediary to be affected is that of 
delivery sen'ices. This area will experience in
creased demand if more buyers use communication 
technologies to make purchase decisions and place 
orders, rather than traveling to retailers. 

KEY FACTORS AFFECTING 

OUTCOMES 


Notwithstanding the numerous business opprtu-
nities that new communication technologies afford 
and the extensive publicity they have received, most 
corporations have been slow to adopt these new 
technologies, or to employ them in strategic ways. 
Instead of viewing the new technologies as a way of 
rethinking and restructuring their activities, most 

firms still regard technology primarily as a means of 
reducing costs and expanding markets.144 Not sur
prisingly, large companies that can afford to develop 
their own networks, as well as service companies 
whose primary activities entail data-processing and 
data exchange, are the most advanced and sophisti
cated in their use of communication and information 
technologies. 1-5As Margie Semilof has described 
the situation: 

When it comes to communications, the country's
largest users vary widely in levels of expertise. 

For example, there's the fortunate few who aren't 
on the same technological learning curve as the rest, 
because their business is in computers and/or corn
munications. This group includes IBM, AT&T 
Digital Equipment Corp., Hewlett-Packard Co., 
Unisys Corp., and the regional Bell holding compa
nies. 

A second class is comprised of stellar users
companies with strong engineering departments that 
for years have been using communications to solve 
their business problems. This group includes such 
well known technology leaders as General l)ynam
ics Corp: Eastman Kodak Co.: Ford Motor Co.: andSears, Roebuck and Co. 

Btas ortune Co p 
house expertise arid-as does the rest of the user 

community--rely on pluck and luck to solve their 
networking problems. This class of users, analysts 
say, typically lags about three to five years behind 
the rest of the Fortune-sized pack. These companies 
generally

14 
develop other aspects of their bLsi

nesses. 1) 

The full impact of new technologies in the 
business arena will depend on how and under what 
circumstances they are deployed. Just is these 
technologies give rise to benefits, so they may also 
create a number of new social problems for poli

cymakers. These problems catl be summarized as: 

worker displacement and retraini:ig, a problem 
that will no longer be confined to the lower 
levels of the employment scale, but will extend 
to the realm ofnianagement as well: 

* defining the privacy rights of individuals in an 
environment in which infortation about indi
viduals can be easily compiled and distributed, 

3
14'hcse actions have bxen referred to as "videogra/ing." For adis(.ussion, 'wePeIer Ainslic, "Confronting aNation ofGraiers, "Cuannels,Scpteiber 
1988. pp. 54-62; and "Lapping the IV Nctorks," U S. ,tws atul World Rqwrt, June 1, 1987, p. 56. 

44
1 SIeplicn Boyd, "elImoni's Ques, 'ornriunicatioaWeek.CLOSEUP., Feb. 29, 198S. pp. 14-15.
 
4

W5Datarnauon,Sept. I,1987, p 17.
 

146Margic Semilof, "Commnwiication Gap," ('*CommuicaionsWeek,CLOSEU', June 13,1988, p. 9.
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and in 	which the value of personal data has a 
high market value; 
equity for small businesses, given thc g:owing 
strategic value of' communication systems in 
the business arena, and tile economics of scale 
entailed in (levelhpin,,,deploying, atld operat-
ing ;ach systemis: anod 
maintaining an(I modernizing the public con-

triun ication infrastruct ire, as Inore and more 
businesses find itto their atdvanttge to develop 
their own com unicatioinTotal 
their conpetitive strategies. 

OTA idlentified a ntmber of k t'faclors that, over 
the long#runl. will deterrnine whether or nitI, how, arldthelon ru w wh O , h w,cltcrnin 	 , I tlii n~inityno 

with what effects U.S. businesses will exploit the 
opport unities afforded by ness tec i [no logics. T'heseinclude: 

the compatibility astmsilterco ectivity of in-formlatioin 

Of" the laws colnCerlnllng the Lse? iiftornIllatioln, 
* eCOnltllliC alld techlicil re ,Ollices, 
" corporate culture and 1gitlIiillatiolial structure, 
* de\ loplels if 1I t It ltlio ilaltrade lmC inter-

llttiOllal elecOnitultr1a1oll loll regtlatiot, 
* dotiestic regtlatot-.l policies, and 
o the availiability ( a skilled vxirk ftrce. 

Compatibility and Infl'rconnectivity of 

Infor"natio., Systems
 

Electronic mail, local- aiid s ide-area networks., 
prtgraunriable mtarutacturirll. t1d relational dillt-
bases all require Iltenrcor(ltcion. I ence.ilie of, tihe 
most signifitcant flatoltlrs lehtrntiirInig whether busi-
nesses cart take ads'titage Of less cortitnunicatiot 
techniohOies is the d(egC to MMlieh tilev\ariou1 

'Vst HiHeitL' nllid b\ bUSItS'eS Calr
deVeloped UiCI 

C'tttLtUi catec effectC1iel\ with otIC aotlher, TiS, as 
depicted it table 5-3. We'Csee' Ihti a rCCt suTrvey 
of L,trec busines.u 111hSt'llick (f st,tandauds kast e 
cited a, tile t)lost critical flfi inhibiting the 
strategic leploylerit fltislt. o::nmititicittol lech-
nt, ogles.14 

Table 5-3--Main Obstacles to Effective and
 
Strategic Use of Internetworklng
 

Percentage of 
respondents 

mentioning problem 
Obstacles 
Lack of unifying standards ........ 
 90.1 
Vendors' inadequate understanding


of users' needs ............... 83.5
 
Service limitations ............... 82.6
 
Product limitations .............. .... 82.2
 

Responding: 568eNOT No otho, obstado" was monionnol by more tnan halfthe survey 
respondnts 

SOURCE 	 ComtrrunicihtosWeo 'sFilh Annual Coinmuncations Manag
of; Survey. ComriuncionsWoe . Cl OSIWUP,Sept 12, 1988. 
p eC10 Copyrigt 1988 by CMI iblicaltoruns,600 Commai IncDrivu. Marnh;itss~t,NY 11!030 Ho(prtrnitl Irorln COI71[71Uf1K:,. 

ti
onsWe.k wihprmissio
 

lo obtain the kind of coMMiruLttic-ation required by 

business will necessitate more thant simple physical
interconnection; t wlloriletioe ii will: 

require the logical interconnection of a corpo
ration's dispersed information processing assets
ladw'.are, systems

x 
softwarc, user and4	 applications

data base . 

With t's kind of connection, users will fin(I it 
easy to negotiate their way through the entire 
corporate communication system--which will ap
pear to be tsingle, integrated whole---access i rig t 
wide array of resources and data. i-,t 

IPerhaps the rmost important reasoi why malltl
 
businesses have Seen unable to achivCt 
 this state of 
irterconncctivitN is the lack olfsoile key technical 
standards. A oflthCsenu1.11mb111er stan1dlltrds. SichS its 
those for O)pen Svstenm lInterconnectii tO(SI) and 
Integriated Services Digital Networks (ISI)N). are 
now being t egotiatedll i interiiationial sandalllds
n:klng fola. )ther lrie of- less Ie facto standards. 
such a. lIINl's SNA, are evolving iiI the tiarket
place. ' Ilov'vter. becauset, stldatltrds sigiltiicantl 
affect coipetiti\t( rclatiotiships. the process Wf 
establishing thlcti Cart be long alnt cOtentious. Ihus, 
tn1tumber of gaps in tilearel OftWchnicatl standards, 

still exist. some Of the Irost critical of which are: 
't:Ot a di.:u',,un, sc Stc.ci 11h.Miarlic Sc1iilio. John ttcrnigs..alild " iissoi Lik.L t to~onlaliaui'iz.tc'. cI)sm L'r,Sept 12, ip.

(76-C7. and (hristinc Ron icl ind Paul K r,ciirm ,ki N'liht. Sliirldadr , Nor I 'litnriiidilit, " "nilflflr MM.Meck'.i i... Sep 1.l]11Mpp, 	 I hlit ttt .' 11 1 
4
i.ar. I)tltkl .'cr, "Irc. hit.itrd('minrll m." /r, n,r,ij No ., 1167. p, S", 

IAnbid 
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* 	protocols supporting cooperative processing 
applications in peer relationships; 

" standards for local area networks, which to dateare still relatively immature;
 
are relatively
sti SD aar;

"broadband ISDN standards; 
"network management standards; 
"docun-.it interchange standards; and 
"standards for electronic data interexchange. 151 

This issue of network interoperability affects not 
only the realm of business, but also all other realms 
of communication. It is analyzed in depth in chapter
11. 

Legal Frameworkfor Employing Information 
in the Business Environment 

Just as a commercial and legal infrastructure was 
required in the 19th century for businesses to exploit
the economic advantages afforded by the railroad 
and the telegraph, so too will new information laws 
be required if corporations are to employ informa-
tion and communication technologies as part of their
competitive strategies. As Peter Marx has noted, the 
use of new technologies for business gives rise toconsiderable legal uncertainty, since: 

.I. the legal system has yet to generate a body of law 
capable of resolving the legion of questions posed by
information--questions that have only recently sur-
faced as user capabilities, expectations, and use ofinformation and information technologies have dra-matically changed. 52 

One major area of uncertainty is that of privacy
law. When Congress passed the Privacy Act in 1974,
it declined to include the private sector within its 
provisions. 153 With more and more businesses 
seeking to package and distribute transactional data,
the pressure to extend to corporations the rules 
regulating government's use of personal data, or to 
create new rules, is likely to mount. 154  

1bid., pp. S9-S 10.
 
152Marx. op. cir., footnote 142, p. 19.
 

Another gap in information law relates to product
liability and the negligent use of information. The 
courts will need to determine, for example: 

Who has rights to damages incurred because ofinaccurate information? 
e What responsibility does a corporate-user have 

to ensure the reliability and accuracy of the data 
that it uses, even when they are supplied by 

someone else? 
* 	When should information be classified as a 

service and when as a product? and 
* Should the standard of liability be negligence, 

and or might strict liability apply? 155 

Other areas that are likely to require legal
attention include antitrust law, tax law, intellectualproperty law, as well as laws governing electronic 

filings for regulatory purposes. In a global economy, 
moreover, these gaps will need to be filled in, not 
only with respect to domestic law, but also, and 
increasingly, with respect to international law as 
well. 

Economic and Technical Resources 
Whether or not businesses will be able to makestrategic use of new technologies will also depend
on 
the extent of their financial and organizational 

resources. One D3 circuit, for example, which 
provides a transmission pipeline that operates at the 
rate of 45 megabits-per-second, costs approximatelyraeo45 egbs-rsendcstapoxmel$1 million per year. Thus, the costs of operating alarge-scale telecommunication system can be great. 

It has been estimated, for example, that the annual 
expenditures of the top 100 communication users 
range from between $1 billion at the top of the list to 
about $20 million at the bottom, with the average
expenditure falling between $50 million and $100 
million. 156 Moreover, as can be seen in figure 5-4, by
1993, telecommunication expenditures are likely to 
constitute approximately 10 percent of the Fortune 

153The Privacy Act of 1974 was designed to address the tension between the individual's interest in personal information and the Federal Government'scollection and use of that information. For a discussion, see *J.S. Congress, Office of Technology Assessment, Federal Government InformationTechnology" ElectronicRecord Systemrs and Individual Privacy, OTA-CIT-296 (Springfield, VA: National Technical Information Service, June 1986).See also Deborah G. Johnson and John W. Snapper, Ethical Issues in the Use ofComputers (Belmont, CA: Belmont Publishing Co.). part 3.1541n areffort to forestall such an occurrence, some companies, such as Warier-Amex, have worked toward developing voluntary standards with whichbusinesses -night comply. 
"NMarx, op. cit., footnote 142. See also Johnson and Snapper, op. cit., footnote 153; and Jaap Ht.Spoor, "Database Liability: Some General Remarks,"InternationalComputer Law Adviser, vol. 3, No. 7, April 1989, pp. 4-9. 
156Jim Foley, "Our First Lxk at the Top 1(0 Communication Users," CommunicationsWeek, CLOSEUP, May 1, 1989, p. C3. 
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1000 companies' budgets, up from 8 percent Figure 5-4--Spending for Communications by Large 
today. 157  Users, 1983-1993 Comparison(Percent of Total Operating Budget)

it has beencosts, it is clear whyGiven such 
primarily the largest companies that have made the 
greatest use of the new communication technolo-
gies.158 As can be seen in table 5-4. all of the top 50 
telecommunication-users in the United States earn 
annual revenues of more than $3 billion. In this 
context, it is clear why a number of companies, 
citing cost as well as the lack of technical expertise 
as the reason for their decisions, have given up their 
efforts to deploy and operate their own privatecommunication networks. 159 

Large businesses have a number of advantages 
over smali companies in deploying new technolo-
gies. By buying in much greater quantities, they are 

often able to negotiate higher-quality service and 
lower prices either fromfornthe the traditional telephonetleponetionsWoeklowe prceseithr radtioal 

companies or from others. As the Chief ExecutiveOfficer of one network management company has 
noted: 

Here is where large companies and their fat 
contracts have two key advantages over a smaller 
user. Small companies are often stuck with buying 
vendor vanilla. Nothing can set them apart from the 
competition, strategically. Large compani,, how-
ever, can do some substantial tailoring, which can 
give them an edge. This is a distinct reversal of the 
concept that says smaller companies can be more 
innovative than big companies.,i( 

The same is true with respect to gaining access to 
market data and strategic information. Large con-
glomerates, which are able to aggregate multiple 
data sets from multiple sources, are better off than 
smaller firms. If, as in the past, new communication 
technologies increase the minimum efficient scale oftecholoiesthe 
operations generally, the large multinational enter
prise may have the most to gain. Large users also 
have more clout than smaller companies in negotiat-
ing standards. 

Small manufacturers, moreover, are confronted 
by a number of problems that are unique to them. For 
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e itk h rmexample, it is much harder for them to obtain 
financing for new technologies. And while largemanufacturers may be able to absorb the cost of 
$70,000 for computerized tools, it is much more 
difficult for any of the 200,000 small manufacturers 
in the United States who view $10,000 as a major 
investment. Even more important is the fact that 
small companies rarely have the know-how required 

to take full advantage of the new technologies.' 6' 

CorporateCultureand
 

OrganizationalStructure
 
Existing corporate culture and organizational 

structure may also inhibit the use of communication 
tecture fo s tte us e r as 
technologies for strategic advantage.' 62 For, as 
Howard Andersun of ine Yankee Group has noted,strategic use &f telecommunications is: 

... not a hardware issue; it is a mind-set issue. The 
communications user today has a wide range of 
technical options from which to choose solutions. 
The problem is that there is it pattern of corporate
behavior based on repeating certain established ways 
of doing things that can be a real impediment to 

1 7Catndec Wilde, "Analysts See liapp New Year- Budgets Up," Cornmunicatin.Week. Jan. 2. 1989, pp. l 29. 
158PeterCowhc), "The Globaiationo fTelephone Pricing and Scrvice,"Telecotnnunicatu s,January 1988. p.30. See also Semilof, op. cit., footnote 

55, pp. C6-C8. 

15 For adiscussion, sez Johnl l:olc\, "Problems Force Users to Retrench," Communications Week, Nov. 7, 1988, pp. 1,62; and John Folcy, "Merrill 
Shifts Gears; Solicits Network Bids." Coarununi atiotiWeek, Oct. 31, 1988, pp. 1, 55. 

tWSemilof, op. cit., tx)tnote 146, p. Cl3-C14. 

16 Kochen, or' cit., footnote 67, sec also Kirk Victor, "Help Wanted. Badly," National Journal, Mar. 25, 1989, pp. 730-734. 
162See Clintot Wilder, "Corporate Culture Is Key to IS Success," Computerworld, May 22, 1989, p.61. 
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Table 5-4-Top 50 U.S. Communication Users 

Employees RevenuesRank Company Primary business (in thousands) ($billions)
1. Goiieral Motors Corp., Detroit, MI ....................... Automotive 
 813 101.782. Goneral Electric Co., Fairfield, CT ..................... Manufacturing 
 302 40.523. Citicorp/Citibank N.A., New York, NY ................... Banking 
 90 119.564. IBM, Armonk, NY ................................... 
 Computer 389 54.225. American Express Co., New York, NY ................... Finance 
 84 17.776. Westinghouse Electric Corp., Pittsburgh, PA ............. Manufacturing 112 10.68
7. McDonnell Douglas Corp., St. Louis, MO ................ Aerospace 
 112 13.348. Sears Roebuck and Co., Chicago, IL ................... Retail 500 
 48.449. Ford Motor Co., Dearborn, MI ......................... Automotive 
 350 71.6410. Boeing Co., Seattle, WA .............................. 
 Aerospace 136 15.3611. Rockwell International Corp., El Segundo, CA ............ Manufacturing 
 116 12.1212. Prudential Insurance Co. of America, Newark, NJ ......... Insurance 
 66 14.0513. Lockheed Corp., Calabasas, CA ....................... Aerospace 
 99 11.3214. Xerox Corp., Stamford, CT ............................ Manufacturing 99 
 15.1315. United Technologies Corp., Hartford, CT ................ Manufacturing 190 
 17.1716 ITT Corp., New York, NY ............................. Manufacturing 120 
 19.5317. Unisys Corp., Blue Bell, PA ........................... Computer 93
18. Union Carbide Corp., Danbury, CT ..................... Manufacturing 

9.71
 
43 6.9119. Texas Air Corp., Houston, TX ......................... Aidine 
 70 8.4820. United Parcel Service of America Inc., Greenwich, CT ..... Transportation 192 9.6821. BankAmerica Corp., San Francisco, CA ................. Banking 
 65 76.2922. E.I, du Pont de Nemours &Co., Wilmington, DE .......... Manufacturing 140 30.47
23. Raytheon Co., Lexington, MA ......................... Manufacturing 
 77 7.6624. Allied Signal Inc., Morristown, NJ ...................... Manufacturing 115 
 11.1225. Caterpillar Inc., Peoria, IL ............................. Man ufacturing 
 5426. Chase Manhattan Corp., New York, NY ................. Banking 

8.18
 
42 68.5827. J.P. Morgan & Co. Inc., New York, NY .................. Banking 164 
 3.9928. General Dynamics Corp., St. Louis, MO ................. Aerospace 
 105 9.3429. Chrysler Corp., Highland Park, MI ..................... Automotive 
 141 26.2830. USX Corp., Pittsburgh, PA ............................ Manufacturing 54 
 13.9031. First Interstate Bancorp., Los Angeles, CA .............. Banking 36 
 37.5732. Honeywell Inc., Minneapolis, MN ...................... Manufacturing 79 
 6.6833. Digital Equipment Corp., Maynard, MA .................. Computer 9.39
34. AMR Corp., Dallas/Ft. Worth, TX ...................... Airline 

ill 

65 7.2035. Eastman Kodak Co.. Rochester. NY .................... Manufacturing 
 124 13.3136. J.C. Penney Co. Inc.. Dallas, TX ...................... Retail 
 181 15.3337. Pepsico Inc., Purchase, NY ........................... Manufacturing 
 225 11.4938. Metropolitan Life Insurance Co., New York, NY ........... Insurance 
 36 13.9639. Chemical New York Corp., New York, NY ............... Banking 
 29 55.5140. Amoco Corp., Chicago. IL ............................ Oil 47 
 20.1741. May Department Stores Co., St. Louis, MO .............. Retail 
 143 10.3142. Minnesota Mining & Mfg. Co. (3M), St. Paul, MN .......... Manufacturing 
 82 9.4343. Merrill Lynch & Co. Inc., New York, NY .................. Finance 
 43 10.8744. Texaco Inc., White Plains, NY ......................... Oil 50 
 34.3745. Cigna Corp., Philadelphia, PA ........................ Insurance 
 48 16.9146. UAL Corp., Chicago, IL .............................. Airline 
 66 8.2947. Federal Express Corp.. Memphis, TN ................... Transportation 
 41 3.2048. R.H. Macy & Co. Inc, New York, NY .................... Retail 
 54 5.2149. First Union Corp., Charlotte, NC ....................... Banking 20 
 17.4350. Mobil Corp., New Yor: NY ............................ 
 Oil 121 56.72SOURCE Copyright 1989 by CMP Pubicalions, Inc., 600 community Drive, Manhasset, NY 11030. Reprinted from Communications Week with 

permission 
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using technology to solve, not aggravate, business 
problems.t 63 

Explaining wh~y U.S. managers have had difficul-
ties reaping the advantages of new technologies, 
Robert Hayes and Ramchandran Jaikumar echo this 
same point of view. They note: 

For years, manufacturers have acquired new
equipment much in the way a family buys a new car.
Drive out the old, drive in the new, enjoy the faster,
smoother, nore economical ride-and go on with 
life as before. With the new technology, however, 
"as before" can mean disaster. Executives are 
discovering that acquiring an IMS [flexible manu-
facturing system] or any other advanced manufactur-
ing system is more like replacing that old car with a 
helicopter.16 

All too often, senior managers tend to view 
communication technologies merely as operational
tools, or as a means for improving productivity. 165  

The tendency to see technology from this narrow 
perspective stems in part from budgetary practices
that look for benefits within a 2-year payback
period. 166 Organizational resistance to deploying 
new technologies may also emeige as traditional 
tides and roles are redefined, skill-mix requirements 
are broadened, and the traditional bases for tneasur-
ing performance are reevaluated.16 7 As Anderson 
has pointed out, in the future, communication 
managers are going to have to become chief network 
officers, and as such they will need to have a much 
greater grasp of basic business objectives.168  

Compounding the problems of organizational 
adjus!ment is the fact that taking advantage of new 
technologies will require interorganizational as well 

as intraorganizational changes. Turf problems are
likely to emerge insofar as technological develop

ments serve to favor some jobs over others. For 
example, one group that has benefited from the 
enhanced role of information and communication in 
business is the management information systems
(MIS) manager. As one industry observer describes: 

The 1980s are seeing the rise of a new breed of 
computer managers. The new MIS managers capital
ize on the mystery surrounding the computer as an 
advantag: to maintain their positions. The new MIS 
managers are more expansionist; they are more 
willing to take risks than their data processing
predecessors. 

These managers have also discovered a new and 
powerful tool to further their positioning-the local 
area network. 169 

International Trade and Foreign 
Communication Policies 

Foreign trade policies and the telecommunication 
policies adopted in other countries will also be a 
factor determining the extent to which U.S. busi
nesses can take advantage of the global opportuni
ties presented by new communication technolo
gies. 17 ' As described in chapter 12, many countries 
throughout the world are, like the United States,
reevaluating the strategic role of communication in 
their societies and. in that light, their telecommuni
cation policies as well. One change that is likely to 
have a significant impact will be the development of 
a single European market by the year 1992.171 

Depending heavily on their own private networks, 
many international hugin.,s-users have a con;idera

1'3Howard Anderson, "Using Tclcomuiniuncai ions Strategically," Teleconununications,January 1989, p. 41,

!63Howard Anderson, "Using Telecommunication,. Strategically," Telecommunicationts, January 1989, p. 41.
 
164Roben H.Hayes and Ramchadran Jaikumar, "Manufacturing's Crisis: New Technologies, Obsolete organizations," ttarvardBusiness Revtew.

September/October 1988, pp. 77-85. 
John Poulos and1

6 5
Frit, Ringling, "Communications As a Strategy lbol,"CommutiationslWeek, Feb. 29, 1988. p. 6; see also Michael L.Sullivan-Trainor,"The Push for Proof oflInformation Systems Payoff,"Computerworld, Apr. 3. 1989, pp. 55-57; arid Stephen Boyd. "Tclecom's Quest,"

CornmunicationsWeek, CLOSEtIP. Feb. 29. 1988, pp. 14-15.
 
ilk Boyd, op. cit.. footnote 165, p. 50).
 
167 John Poulos and Fnt, Rirgling, "Seeking an Organiational Fit." Conmmunications Week, CLOSEUP, Feb. 29, 1988. p. 18.
 
168Anderson. op. cit.,fttnote 163.1. -42.
 

t69Orazine, op. cit.. footnote 13 I
 
170For one discussion, see 
 I cland I.. Johnson, "International Telecommunications Regulation," Paula R. Newberg (cd.), New Directions inTeltecommunicatWns Policy, vol. I, Regulator" Policy: Telephony and Mass Media (Durham, NC: Duke University Press, 1989). pp. 92-122.,'For one discussion,seceC Icr) GOldhrg,"A U.S. Observer's View of the Green Paper," Tehnautics, May 1988, pp. 1-8; s'e also Oswald H. Ganley.International Comrnunications and Information in the 19(0s Forces and Trends, Program on Information Resources Policy, Center for InformationPolicy Resarch. Harvard University. Cambridge. MA,1988; and N.P. Costello, "The Green Paper artd the Regulatory Einvirootnent." InternationalComputerLavt Adviser, vol. 3. No. 6. March 1989. pp. 13-18. 

http:reevaluated.16
http:helicopter.16
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ble stake in the outcome of these international 
developments. 172 Ideally, these big users would like 
to have access to these dynamic markets and be able 
to configure their networks on an international basis 
to suit their own particular needs. To achieve this 
they will need to have the freedom, for example, to 
create their own mixture of synchronous and asyn-
chronous data traveling at different speeds, using the 
best codes and protocols. 17 3 Moreover, American 
businesses want to be able to freely choose their 
customer-apparatus and value-added network serv-
ices, and to have access to the public network when 
their own systems are overloaded. Under present 
circumstances, it is unlawful in many countries to
exL. tse such freedom.174 As one industry observer 
has noted: 

Sthere's almost no end to the interference by
European governments. Private microwave net-
works, which are all but taken for granted in the U.S., 
are virtually outlawed all over Europe. Satellite 
networks are O.K.-if you use the P'F's equipment
and let the International Telecommunications Satel-
lite Organization (Intelsat), which is jointly owned 
by the U.S. and 113 countries, perform the trnsmis-
sion ... 


In the meantime, it can take years just to get
approval from agovernment phone authority such s 
the Deutsche Bundespost to hook equipment such as 
modems or data multiplexers to the public net
work. 175 

American businesses will also be affected by
international trade and communication policies, 
These rules and regulations are now being negoti-
ated in a number of international fora such as the 
General Agreement on Tariffs and Trade (GATF), 176 

the International Telegraph and Telephone Consul-
tative Committee (CCITT), 177 and the World 
Administrative Telephone and Telegraph Confer-

ence (WATTC). One event that bodes well for 
American business, for example, was the recent 
meeting of WAT'C in Melbourne, Australia, whose 
purpose was to establish new rules for international 
telecommunication. After intense negotiations 
among the participants, a compromise was reached 
that-while allowing foreign telecommunication 
administrations to continue to authorize interna
tional services offered to the public-also permits 
private network operators to be exempted from all 
coverage through special arrangements. 78 

DomesticCommunicationRegulatoryPolicies 

Domestic communication regulatory policies af
fect business users in many ways. Pricing decisions, 
for example, will affect not only the costs of 
purchasing services, but also decisions about 
whether or not to establish a private telecommunica
tion network. Regulatory decisions about tax poli
cies, depreciation rates, and R&D support will affect 
the rate of modernization within the public commu
nication infrastructure, and hence the availability of 
advanced services for small as well as large busi
nesses. These and similar kinds of issues are 
discussed and analyzed in detail in chapters 9 
through 13. 

Human Resources 

Whether or not U.S. businesses will be able to 
fully exploit the numerous opportunities that com
munication technologies now afford will depend, in 
the final analysis, on the quality of its work force. As 
many labor analysts have noted, skill requirements 
in a knowledge-based or information society will be 
much higher than ever before. At the present tinie, it 
would appear that the prospects for meeting these 

i72 For a discussion, see John Foley, "Border Crossings," (ornmunication. Week, CLOSEUP, Aug. 29, 1988, pp. C3-C5. 
173George McKendrick, "International Teleconi Users Seek the ltls to Addrems Their Special Needs and Problems. CommunicationsWeek, May 16, 

1988. p. 21 
1741bid. For example, atpresent, the CCITF D-series recommendations on the use of international leased circuits are very restrictive, preventing thecompetitive provision of many services. I-or adiscussion. see John J. Keller, "A Scramble for Global Networks." Biuines.%Week. Mar. 21, 1988, pp.

14)-148. 

I"lbid.. pp. 143, 1,46. 
17'1GAr1 is presently moving ahead to de,elop adraft agrecment on trade in services. For such an agreenent to actually materialize. however, mayrequire a substantial revision ofexisting national and lernational regulatory practices. One question that negotiators will have to wrestle with, forexanmple. is which services and lacilities iight reasonably b designated national monopolies. See Grahirun :innie, "GAIr Moves Center Stage,"

Telecommunications, March 1989, p. II. 
177See Craham Finnic, "Which Wi Next for the 'CI l'eti'orununiitton.v-,Noveniber 1988, pp. 77-79. 
171G. Russell Pipe, "WATFCAgrees on New leleconi Rules." Telecommunicatioru., January 1989, pp. 1)-20.See also Michael Nugent, "WA't'TC-88:Global Harmonization, or Entircly New International Law," l iemnatcs, February 1988. pp. 1-6; Grahamr Finnie. "The World According to WA1TC,"Tehecommuniwcaora, November 1t9,Ypp. 73. 88: and Parker W Borg, "On the Eve of WATTC-. the U.S. View," InternationalComputerLawAdviser,

November 1988, vol. 3, No.2, pp. 11-14. 
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requirements are quite slim. 17 9 in a. recent study of 
young adults, the National Assessment of Educa-
tional Progress (NAEP) found, f'or example, that 
while most of those surveyed were not illiterate 

neither were they literate.'" in that they were not 
equipped to handle complex ts.. ",,,,',-" to 
NAEP's findings: 

The overwhelming majority of Anierica's young 
adults are able to use printed information to accom-
plish many tasks fiat are either routine or uncompli-
cated. It is distressing, however, that relatively small 
proportions of young adults are estimated to be 
proficient at levels characterized bv tihe more mnoer-ate or relatively conple, tasks.li 


t pElectric, 

Looking specifically at the match between jobs 

and skill levels, Workfurce 20(0, prepared by the 
Hudson Institute. draws similar conclusions. It 
notes: 

In 1986, minorities accounted for about 21 percent 
of the jobs in the American workforce of 115 million. 
Between 1986 and the year 2(). the number of jobs 
will increase by 21 million--and an astonishing 57 
percent of those additional jobs will be filled by 
minorities. Yet if present trends continue, a dispro-

portionate number of those workers wil! lack the 
skills needed to do the job properly. Put another way, 
unskilled minorities are a growing fraction of the 
workforce and unless their abilities are upgraded, the 
nation's overall skill level will not be sufficient for
torrow's economy.182 

Businesses are also faced, at least in the short run, 

with a dearth of telecommunication talent. 8 ' Before 
divestiture. finns looked to AT&T to provide 
whatever limited telecommunication expertise they 
required. Today, however, their need for expertise is 
much greater. and the technologies they use are 
much more Firms such sWsigosWestinghousecomplex. uh asuhmr oplx im 

in Pittsburgh, PA, ior example, have a real 
mix of facilities to manage, including T1 lines from 
four different carriers, a variety of multiplexers, 
channel banks, and AT&T 85 switches.1'8 To meet 
their staffing needs, many companies have had to 

establish their own training programs. And the 
International Communications Association (ICA), 
which 5 years ago spent $50,0(X) annually in support 
of telecommunication education, today spends 
$305,000, which it distributes to telecommunication 
programs in 17 universities.185 

179For one discussion, see "Human ('apilal. Thc Dechine of Amcrica's Work Force," Business Week, Special Report. Sept. 19, 1988. pp. 100-141, 

ImINAEP defined litertI, Xs "t sirg printed .nd written inloroation 10 function innso cty, to achieve one's goals, and to develop one's knowledge 
and pxtential " lr", in S. Kirsti and \nn Junigcblu, l.itera, ' Prolh'i ofAmeroa's Young Adults. Report No. lfi-PL- 02, p. 3, ri.d. 

1,1lbid, p 0. 

t1 2W rkjiort c 2M), Iludson lnstiiru '':., -i.. \ hold Packet, ''Ret ling the Anerican Worker," lhe Wahington Pa:FJuly 10, 1988, p. 

C3 
is t)ai idStarip. "Tie Iough SL'tLt 101 1ck 'O riI I 1lCM." l)ataI auIon, IX'ceinber 1987, pp. 65-72. Sec also (Glen Ri[kin, "Facing Up to Ilire Stakes,," 

C('ouviweri or , Fteb 13, 1()89. p 13 

1*41bid., p. 00, 

IN
5
1bid. 
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Chapter 6 
Communication and the Democratic Process 

INTRODUCTION 
Political theory holds that political organization is 

limited by prevailing modes of transportation and 
communication and that it changes with improve-
ments in these modes. Before the age of modern 
communication and transportation, political philos-
ophers-ranging from Plato and Aristotle to RousseuadMontesquieu--agreed that size and popu-
seau and Moits eu-i edta ieadpp-role
lation served to limit democracy.' Based on the 
model of' the Greek city-states, the ideal size for a 
democracy was a unit "so small that any citizen 
could travel on foot from the most remote point in a 
city-state to its political center and return in one 
day." 2 Similarly, the population of adenvicracy had 
to be small and contained enough to allow interac-
tion among its members. A polity so configured
provided not only for popular representation, but 
also for effective government administration, 

Given this relationship between the size and
configuration of acommunity. its transportation and 
communication infrastructure, and its political or-
ganization. it is clear why the growth and expansion 
of the United States went hand in hand with the
advancement and deployment of communication 
and information technologies. As James Beniger has 
pointed out, the advancement and application of'these technologies were essential in providing the 
degree of control necessary for coping with the 
organizational complexity and scale of operation to 
whictf ,e industrial revolution gave rise. 

ibday. 	the United States is taking its place in a 
global economy---one that is increasingly informa-
tion-based. Just as the shift from an agricultural to an 
industrial society posed a number of challenges for 
the U.S. Government, so too will this most recent 
development. These major structural changes will 
give rise to problems of representation as well as 
problems of control. 

Given the centrality of commuInication to all 
political activities, how tile United States responds 

to such problems of governance will depend, in part,
on the evolution of the U.S. communication infra
structure, and on the rules that establish its develop
ment and use. This chapter will examine some of the 
political challenges that might arise and discuss how 
new communication technologies might be em
ployed to address them. To this end, it will: 

* 	 characterize the political realm and describe the 
of communication in it,role of communication in the 

Adiscuss the past role of communication in the 
American political system, 

, identify key political activities and actors, 
* 	describe the political context in which the new 

technologies are emerging, and 
e 	identify and analyze the opportunities afforded 

by new technologies and the major factors 
determining the political outcomes that these 
technologies might have. 

THE POLITICAL REALM AND
 
THE ROLE OF
 

COMMUNICATION 
The polity is the realm of power. It is the area of 

social activity where disputes are resolved and social 
justice is defined, and where resources and valuesare allocated in accordance with the general idea of 
justice. The basic value that maintains the polity is 
"legitimacy"--the general adherence of the people 
to the conception of justice embodied in the soci

ety's traditions or constitution, and acknowledg
ment of the authority that governs on its behalf.4 In 
the political realm, change comes about somewhat 
haphazardly through the competition for power and 
influence. In a democratic polity, the means of 
bringing about change are participation and persua
sion; individuals and groups seek to gain access to 
resources and values by shaping attitudes and beliefsabout what constitutes justice. "Tb be effective. they
must have the right to obtain information as well as 
the right to distribute it. 

Jaryies 'A ('arc, c'mit nutm ai,,: (Clturc F[%i oi Mtdd a tul 'ou ilct (tlision. %t.,\: tnwin i vI , 1989),. ) 3
 
'Ibid.
 
'Jaines R cngn r, I/eu' C" ntr, I ' luti ,r / '(hlnolog,,' and the l;( onouin Orilkni. oju'
flre, s, IKi." th iormamun Societr. (Cambridge. MA! Ifarvard ttniversi v 

t)an el Bell, T 'heCultural( ontrad 'uL CapitahlimfNc w York. NY: Basilc looks., 1976 . p. 1, 

-145
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Communication and information pervade politi-
cal life. Without them there could be no Nation, for 
it is through the process of communication that 
people first develop a sense of community and a 
shared set of values that legitimize political author-
ity.5 13y magnifying and amplifying some actions, 
the communication process distinguishes between 
what is a private act and what is a public affair. It 
organizes what appear to be random activities to 
show how individuals and groups ire related to one 
another in the pursuit of power. providing a roadmap 
for individuals who want to influence the course of' 
political events.' Citizens rely on the communica-
tion process to gather infonnation, to identify
like-minded people, to organize their forces. and to 
articulatc their political preferences. Furthermore, 
because it generates a common fund of knowledge 
and information, the communication system facili-
tates productive and rational debate. Without some 
knowledge and understanding of how others are 
informed and what they believe, individuals could 
nlot make reasonetd anidtsensible arguments anddecisions.7 


The communication process also provides guid-
ance to political leaders. Because conmunication 
channels flow in two directions, commun ication 
serves not only to inform citizens about political 
events; it also provides feedback to political leaders 
about the values and attitudes of their constituents. 

Political activities not only depetnd oti comntuni-
cation; they also require Constrainits oil the mariner in 
which communication oCCurs. Thus, those in power-
ful positions have alwa,,s attempted to control, or 
even restrict, access to communication paths . As 
l)onohue et al. have noted: 

When man devised the first rudimentary form of 
mass conmunication centuries ago, he immediately 
developed ways of controlling it.Printer, king, 
teacher and merchant were almost equally inventive 
in contiving ways to bring information under 
control. Their diligence arose from man's historic 
recognition of a fundanental social principle: 
knowledge is basic to social power." 

While limitations on communication may not 
accord with some characterizations of derocracy, 
many political theorists have argued, infact, that 
some constraints on participation are necessary in 
order to preserve democracy. Aristotle, for examnple,
favored "constitutional government" hut was op
posed to "direct democracy." which he called 
perverted because it failed to piotect the rights and 
interests of the minority.'( James Madison made 
much the same case in Federalist Paper 10, when he 
argued on behalf of "a government in which a 
scheme of representation takes place." Such cot
sceeo'rpsntinta sple.Suho
cerns have also been echoed more recently by social 
scientists such as Joseph Schunpeter and B.R. 

Berelson. According to Schumpeter, for exanple: 
"The electoral mnass is incapable of action other than 
a stmipede.' l Similarly, Berelson contends that, 
given the wide variety of citizens andt their values, 
the range of issues on which public choice is allowed 
must be limited, if political democracy is to sur
vive. 12 

l)emocracy depends, then, on the establishtnent of' 
a delicate balance between "too little" and "too 
much'" political communication. In negotiating this 
balance, "communication gatekeepers" play a criti

'Karl [kui', f.atioraho ,n , l 4 ",num aton 4New York, NY: FrecPress, I463). 
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cal role. 3 Gatekeepers are the individuals or groups
in a society who execute decisions about the 
formulation, exchange, and interpretation of intor-
mation and knowledge. A gatekeeper might include, 
for example, a parliamentary representative, a gov-
ernment bureaucrat, or a member of the press. As 
Donohue et al. have noted, gatekeepers have an 
"immense potential for developing power over other 
human lives."' 4 The gatekeeper decides who has 
access to communication pathways, and thus who 
can actually play political roles and place issues on 
the political agenda. 

How, and to whom, the role of communication 
gatekeeper is assigned varies across cultures, in 
different historical contexts, and in different 
organizational settings. Technological develop-
ments can also determine where and how gatekeep-
ing takes place, and who will assume this role. 

For example, in western societies, before the age 
of print, the church played a major role in controlling 
access to and the distribution of knowledge, as 
Umberto Eco's novel, The Name of the Rose.' 5 so 
intriguingly illustrates. With the development of 
print technology, a new system of information 
control was established, namely copyright, and new 
communication gatekeepers were required. Seeking 
to end the dissemination of heretical and seditious 
literature, while at the same time continuing to profit
from the burgeoning printing trade, the British 
Government assigned publishers the role of gate-
keeping. In exchange for the publishers' agreement 
to enforce the censorship laws, the government
granted the publishers' guild, known as the Station-
ers, a monopoly right to print, publish, and sell their 
works.' 6 

In the United States, the role of communication 
gatekeeping, and the rules governing the flow of 
information, were set early in American history in 
the first amendment to the Constitution. which 

protects freedom of speech, the freedom of the press,
and the right of people to peaceably assemble. 17 

Although these freedoms are not absolute and must 
be balanced against other political and social values, 
freedom of expression, especially for political pur
poses, has been recognized by the Supreme Court as 
being in a "preferred position."' 8 

NEW COMMUNICATION
 
TECHNOLOGIES AND THE
 

CHANGING ROLE OF
 
GATEKEEPERS IN HISTORICAL 

PERSPECTIVE 
Given the importance of communication to politi

cal affairs, is is not surprising that as new technolo
gies provided new communication pathways, poli
cymakers had to reconsider the rules for access and 

gatekeeping. Before considering what policies 
might he appropriate for the new communication 
technologies, it is useful, therefore, to begin by
examining how new technologies historically have 
affected access and gatekeeping. 

The issue of control over access to communica
tion pathways was already apparent during the 
colonial period, when, as in England, the British 
Government manned the gateways to communica
tion paths. The working out of this issue during the 
course of early U.S. history illustrates a long, 
historical appreciation of the political relevance of 
communication policy. 

Newspapers were plentiful and very important in 
the daily life of the colonies. Describing their central 
role, the Rev. Samuel Miller wrote in 1785: 

A spectacle never before displayed among men,and even yet without a parallel on Earth. It is a 
spectacle, not of the learned and the wealthy only,
but of' " great body of the people: even a large 
portion of that class of the community which is 

i"The terni "gatekeeper' is Norrowcd Irom te field ifjouirnalsii. I-or adiscussion, see D.M. White, The Gaickeeper: A Case Study in the Sclection 
of News," Journalam Qtaurter, vol 27. Fail 1160, pp, 383-3't). 

14Donohuie et al, op. cit.. footnote 1) 
51 tn wrto "-o. 7hr Namne of the Rose. translated by William Weaver (New Ytork, NY: Ilarcourt Brace. 1983).
 

16 Lylllan Ray Patterson, 'Cprmght in Ih.vtr al I'er.spetllte (Nashvlie, TN: Vandcrhit IiversitN Press. 1968). cit. 4.
 
17 These freedoms are at the core ol skhat thoritas 
 nie-ron icrnts "tile systeri of frecdoii ol expressio," For a discussion, see Thomnas 1. ELerson,The S'stem ofFreedorn ofEtpre.%.iion (New York. NY: Vintage Books, 17(0). For a good review of the rules and regulations that establish the rightsand responsibilities of the press as gatekeeper, see Doris G(iabcr, Mas.ts Media and Ameritan Pohrc.i (Washington, DC: CQ press. 1984). ci. 2.

"See Just ite Stone's Iootinoie . V S % C'arolinie Prodult3, (o 
 . 30.l U.S 1,4 I 1938), Sonic coistitutional scholars, most promini ently Alexander

Meiklejohn, have argued that die first antenditient is designed to give absolute protection to speech related to self-government. He argues that: T"[hepriniary purpose of the First Aniendiicilli is.then. that all tie ci ti/ens shall, so far ais possible, understand Oie issues which bear upoi our conllillot life."See Alexander Meiklejohn, Free SpeeIt and It3 Relation to SelfGovernient (New York, NY Harper & Bros.. 1948), pp. 88-89. 
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destined to daily labor, having free and constant 
access to public prints, receiving regular information 
of every occurrence, attending to the course of 
political affairs, discussing public measures, and 
having thus presented to them constant excitements 
to the acquisition of knowledge, and continual 
means of obtaining it. Never, it may be safely
asserted, was the number of political journals so 
great in proportion to the population of a country as 
at present in ours. Never were they. all things 
considered, so cheap, so universally diffused, and so1')easy of access. 

Although extremely popular and of high quality, 
colonial newpapers were decidedly cotnservative in 
their political outlook. This conservatism was due 
not only to the threats of censorship and libel action, 
but also to the fact that, as the printers' largest 
customers, the colonial governments basicdly sub-
sidized the very first newspapers.20) 

Brrish concerns about the distribution of sedi-
tious literature in the colonies were not unlounded, 
however. Newspapers and pamphlets served as the 
primary vehicles for public protest and revolt, 
providing a network of political communication that 
was crucial to revolutionary activities. And, with the 
onset of the revolution, printers, functioning as 
editors and publishers, took over the gatekeeping
role.-1 In fact, it was in their sliop,. that many a 
political story and idea were exchanged. It is 
interesting to note that, although much of the 
political opposition to British rule was directed at 
British restrictions on communiucation paths within 
the Colonies, 2 these new gatekeepers were as 
adamant as their predecessors in suppressing dissi-
dent ideas.. 

This appreciation of the power of the pen, together 
with their concerns about potential opposition. may 
account for tht: reluctance of the Constitution's 
authors to have journalists interpret the events of the 
Constitutional Convention for tile public. For even 

though they prohibited newspaper coverage of the 
proceedings, they made effective use of newspapers
and other communication paths to build support for 
the ratification of the Constitution. Disguised as the 
columnist Publius, Alexander Hamilton, John Jay,
and James Madison wrote a series of newspaper 

articles on behalf of the Constitution. These Feder
alist Papers proved critical in generating public 
understanding of, and support for, the new form of 
government. 

A more permanent indication of the Founders'
recognition of the political role of communication 
can be found, of course, in the Constitution's 
first-amendment provisions, protecting freedom of 
speech and press. Reflecting a distrust of govern
ment, and an appreciation for the importance of open 
communication to popular sovereignty and to main
taining a pluralistic society, James Madison, for 

example, wrote: 
Popular government without popular information, 

or the means ,f acquiring it, is but a prologue to a 
farce or trageuo, or perhaps both. Knowledge will 
forever govern ignorance, and a people who mean to 
be their own governors must arm themselves with 
the power which knowledge gives.2 

The Founders also fostered the development of 
the post system, recognizing its importance in 
developing the widespread public exchange of 
information necessary to create a sense of nation
hood. Thus, as early as 1792, both political parties 
agreed that the government should subsidize news
papers. Also recognizing their own postal needs to 
communicate with constituents, the Members of the 
First Continental Congress granted themselves freepostage. This franking privilege was continued after 
the Constitution was adopted. 25 

With the development of different political 
groups in the 19th century, political parties began to 

"'s qutLed trI)ar il J I)tOO'.), I/h' ..nt ori t ' ( clonial l:'%perent' (New York, NY: Vinlage Press, 1958), 1 .327.
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B tlenchIt'ds , 7/ic Pr' s.t and fl/ -Irnerit an Rr'olutuon %r.cLter. MA: Ancric'an Antiquarian Sociely, 19NO8)pp. 59-97 and F:rank Luther Mot. 
Anerit(a r ournahtsri (New York. NY Iic Mac iiilaii ( . IVXl)4 

m 'rti
.1Ajwii liicrx . "h t'r,%\ an .aIn a ( IIIcotkl (ils. NJ Prenticc-Itall Inc.. 19(2). 
23

Boorstin, op. cit . Iooitnotct)
 
4

Saul K Padiover ied .1h/ c Omph't' Madit n hs /asnl 15,rtngs IMillwomd, NY: Kraus Repint, 1953), p. 337.
 

'5nwidr ,ngrerl (A.ashiitron. c)( ( olierciirial (tuartcrls. 1791).p 127. Frankinig still provides an inti riaii means forMen ers of Congress
tocoirntmicate A,Ithconsttucnt,,. asreclt.ecd by li.IaL thaI ohiJuly 21 , 1989, the Htouse Appropriations Contnitiee, Subtoni nluee on Legislative
Appropriations. approved arctord $ I;t millonIloI I')() aormailings by Members of Congress. "Panel Votes Record $134 Million for Growing Ilouse 
Mailings. l i' 1(S. ui,,tin Po.st. July 22, 1081. p A2, 

http:newspapers.20


Chapter6-- Communicationanm the Democratic Process * 149 

serve as gatekeepers, linking the public and the 
government. Party newspapers became a: 

.. major force for factional or party cohesion, 
communicating partisan information and views from 

(,the centers of power to the outlying comnunities.2

At the same time, through postage-free printers'exchanges, the party papers received political infor-mation from States and localities. Thus, theireditors
helped to synthesize a national political community
that transcended local orientations. 27 Print commu-
nication remained relatively open throughout the 
1800s, largely because of government efforts to 
ensure access. Subsidized postage rates allowed 
readers to subscribe to distant publications. Any 
town with a newspaper and post office could become 
a source of news for the rest of the Nation. 

Although the telegraph dramatically increased 
people's ability to communicate quickly across the 
country, its high cost restricted access. 28 and thus its 
primary impact on the public was thr-tgh the 
mediation of the press as gatekeepers. 29 Neverthe-
less, newspaper-owners feared that the telegraph
companies themselves might enter the news busi-
ness, thus usurping the owners' gatekeeping role. 
And. in fact, a new group--telegraph reporters-
tried to establish itself as a gatekeeper, selling news 
to newspapers. However, within a short time these 
reporters joined the Associated Press (AP). 30 The 
telegraph did alter newsgathering and dissemina-
tion, however, and press associations such as AlP 
were formed to share the costs of these activities, 

By the late 18(X)s, some believed that AP arid 
Western Union had become too powerful as gate-
keepers, exploiting their monopolies to make it 
difficult for new pa-pers and journLals to get started,
Congress considered over 70 bills for reforming the 
tclegraph system. One would have given the govern-

-;,W litll (.'ChaUnlrs.I'N 

ment ownership and control of the telegraph system,
while another would have subsidized a competitor ofAP and Western Union. With the decline of thePouit ovmnhw ercalfrtlgap 
Populist movement, however, calls for telegraph

reform diminished in the face of strong lobbying
from Western Union. 31 

Although telephones increased people's opportunities to communicate with one another in aninformal and unmediated way, their expense limitedwidespread use for political purposes. At the turn of 
the century, telephones cost $200 a year, a sum wellbeyond the means of most workers. 32
 

Politicians gradually came to see telephones 
 as 
being central to their activities. In 1878, Congress 
set up the first telephones in Washington to connect 
the Public Printer's Office with the Capitol so that 
members could order extra copies of their speeches. 
William McKinley was the first President who was 
comfortable with the telephone, using it in his 1896 
campaign and later in the White House. With the 
deployment of telephones in more and more homes, 
they began to be used to canvass voters. By 1910, 
one cotmentator noted: "In a political campaign the 
telephone is indispensable. 33 

Radio initially provided a local or regional path of 
communication. However, it soon became more 
national through the use of telephone networks and 
commercial advertising. Throughout the 1930s and 
1940s. commercial radio was the primary cornmuni
cation path by which politicians and national leaders 
could reach the Nation. President Roosevelt used his 
"fireside chats" to iift spirits during the depression 
and to rally Americans behind the war effort. 

Early broadcasting law tried to ensure equal
service and prevent a few urban centers from 
dominating radio. In an attempt to lessen the power
of commercial radio as the gatekeeper for reaching 

t'ht,la P (NewI'ortia f I a . .n (eati(on York, NY: Ox.ford tUniversitv Press, 1963).p. 42. Chambers credits the press withtorging nationall inks airorig likc-miiinded panisari factions.!7Richard B.KiellN)ic,. "New athcriiq by 'rinters' Itshanges Belore the Telegraph,"Jorrnahomtli.tory.vol. 9),Summer 1982, pp.42-48; and 
SalIuel Kernell , arIV Na l I/ ahI Ilio P l Ital News it Amierica,"Studi.es in Am 'rtanI'olittc(l-a) veloprent(New IIaven, I:YalIc University
Press. 19 8(6). pp. 255-278. 
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the Nation, the Wagner-Hatfield amendment, pro-
posed in 1934, would have required the Federal 
Communications Commission (FCC) to broaden 
radio station ownership. The amendment called for 
the redistribution of all broadcasting channels and an 
allotment of one-fourth of all the radio broadcasting 
facilities to education, religious, labor, and other 
nonprofit associations. The amendment was de-
feated in the face of intense lobbying by commercial 
broadcasters) 4 

Television's critical role as a gatekeeper for 
communication in the political realm was recog-
nized as early s 1948 when the Republican, 
Democratic, and Progressive parties all held their 
conventions in Philadelphia to take advantage of the 
coaxial cable, which allowed them to broadcast the 
proceedings over 4 networks to 18 stations in 9 
cities.35 The first daily network newscasts began 
later that Year. Since that time, TV has become the 
most important path for national political communi-
cation. Network television coverage, as well as its 
p-roduction, of' national p levents has had a 
profound influence on' politicalCrisopher J.fMattewthe course of politics. As 
Christopher J. Matthews. the principal assistant to 
former House Speaker Thomas P. O'Neill, has 
described these changes: 

At a dizzying pace. the TV lews n tworks have 
absorbed many of' the denocratic functions tradi
tionally held by political parties: the elevation of key 
public issues, the promotions of new leaders, the 
division of ex .cutive and legislative authority. and 
the cnstitution of'political opposition.;, 

As the roic ,.,,gatekeeper of political comnmunica-
tion was shifted from the local oewspaper proprietor, 
to the legislative representative, to the political party 
leader. to the telev sion news analyst, politics in 
America was transformed in a number of-significant 
ways. Local issues were superseded by national 
ones. while the production of political events began 
to take precedence over olitical debate. Changes on 
this order are also likely to occur in the future, given 
the widespread deployment of the new conimunica-

4
Daniel J C/itroii, "(Joalsof the I S ('olnnlutLallot st,elnl Ant 
5


tion technologies. In fact, as described below, many 
such changes are already under way. 
As new communication technologies come to
 

play an enhanced role inthe political realm, the key
 
plaan ehan th e area 
political questions that emerge are: 

e Who will assume the gatekeeping role with 
respect to new communication technologies? 

* 	What values and rules will govern the gate
keeper's behavior'? 

e Where will the balance between "too little" and 
"too much" information be set'? and 

e What will be the consequences for governance? 

As Ithiel de Sola Pool has noted in this regard: 
The important point about the way in which 

electronic and mass media operate is the fact that, as 
new sources of information or belief, they create 
counterweights to established authorities. Simulta
neous radio coverage of war, a moon walk or 
whatever absorbs and fascinates the mass audience 
directly, cuts out traditional local purveyors of 
information and interpretation. It is not the imnam or 
the chief of state who tells the people what happenedand what it means.The people were there, along with 
the camera crew. The broadening of the arena of 
action transfers authority from the village bigwig 
returned from a visit to the district town, to nouveau 
powerful national leaders and eventually beyond
them to world figures. 37 

KEY POLITICAL ACTIVITIES 
AND ACTORS 

Derived from the rich philosophical and cultural 

roots of the American past, rflitical activities in the 
United States often call for different, and occasion
ally conflicting, values and role requirements. One 
philosophical tradition relates to the maintenance 
and operation of the minimal requirements of' a 
government, and stresses the need for internal 
stability, integrity of the borders, and national 
sovereignty. A second fundamental American tradi
tion is that of ensuring ademocratic system-that is. 
providing for openness, participation, and represen-

Historical Icrspecttve." OTA contractor rcl)rt. 1987, p. 32.Septetmiber 

lie National Coil 
Tile netw Lorks' inoilvatiotis were "' lmt2i. frot studios. 

Reu',en Frank." )OdS: lQive th Philadelphia It*,, cittinils." i]i' .\'e forA Times AlOaitnt', Apt. 17. 1988,pp.37, 62-65 
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of three political convettions cane to less than $250,11(X).Lit"Maga:nt,was tilesole sponsor of NBC's coverage of all three conventions. 
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Table 6-1 -Relationships Between Political 

Activities and Information Gatekeepers 


Political activity 	 Information gatekeepers 
National security/ President; Congress; State 

national sovereignty Department; foreign 


governments 

Internal security/ Federal agencies, both

social welfare law enforcement and pt'blic


assistance; Congress;
State &local governments 

Providing for openness 	 Congress; news media; 

interest groups; Federal
 
agencies 


Providing for participation 	 Political parties; media;

Congress; Interest groups;

political consultants
 

Providing for representation 	 Political consultants; interest 
groups; electorate; parties 

SOURCE Office of Technology Assessmont, 1989. 

tation. A third philosophical tradition, which stems 
from the American liberal heritage, requires govern-
ment to protect individual rights and to preserve a 
free-market svs, r,* And a fourth, and more recent, 
tradition commits te government to providing for 
the social welfare of the people, requiring govern-
ment to devise and effectively administer or imple-
ment public programs.-" 

Drawing on these traditions, five basic political 
activities are identified for analysis in this chapter: 

I. 	maintaining national sovereignty and national 
security, 

2. 	tnaintaining internal security and social wel-fare, 
3r n oparticipation 

3. providing for openness,
4. 	providing for participation, and 
5. 	providing for representation. 

Communication is essential to all five, although 
the gatekeepers of information and communication 
pathways may differ in each case. For example, the 
President and the Departments of State and Defense 
have long been the primary gatekeepers over the 
flow of messages between the United States and 
officia!:. in other countries. But in providing for 
openness, the traditional press--dily newspapers.
radie, TV. and national inagazines-have played the 
primary role. In political campaigns, political parties 

have been the most important gatekeepers for the 
flow of messages. 

The relationships between 	political activities and 
information gatekeepers are laid out in table 6-1.
Together, these activities and actors constitute much 
of the political realm. By examining how new 

communication and information technologies are
affecting these relationships, it is possible to draw a
rather comprehensive picture of what the future 
impact of these technologies on American politics 

might be.
 

SOCIAL/POLITICAL CONTEXT IN 
WHICH NEW TECHNOLOGIES

ARE EMERGING 

The values and rules about access and gatekeeping change inresponse to 	the development of new
 
communication technologies and changing commu
nication pathways. They are also affected by the 
societal context in which political activities are 
carried out. Thus, to understand the impact of new 
communication technologies on the political realm, 
it is necessary to look first at the context in which 
these technologies are being developed and de

ployed. 

One development that has colored the perceptions 
of, and expectations about, communication technol
ogies in politics is the general decline of political

in the United States over the past
several years. Because technologies can offer new 
modes of participation, they have sometimes been 
viewed as apotential means of reengaging the public
in political affairs. 39 On the other hand, someinolic as te o ha n fale 
tecanologies, such as television, have been faulted
 
for being the major contributer to the decline in 
public activism. 4' 

Political participation can entail any number of 
activities ranging from keeping abreast of public
affairs to running for public office. However, 
regardless of the activity involved, it is clear that 
political participation in the United States has been 
on the decline. Looking at the minimum level of 

"XFor sonic discussions of AmcriCan %alucs, ee Ga r Willis, EaplainingAmerica The Federalist Papers (Garden City, NY: Doubleday. 1981); 
Robert N. Bellah eta]., tabits oteu Heart Individualisnand Comnutnent in American Life (Berkeicy, CA: University of California Press, 1985); and
Louis Hart. The Liberal Tradtion mnAmerica iNew York. NY: H-arcour. Brace and Co., 1955). 

39Sec Richard Hollander. Vtideodeoru ratv iM . Airy. MD: l.omond Publications, Inc., 1985).
See Austin Ranney. c(iannels )jPow r The Impact of Television on American Politics (New York. NY: Basic Books, 1983). 
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participation-that of political awareness-we see, nomic factors with voting behavior show thatfor example, that of the adults polled by the Roper education and affluence are the most importantOrganization in 1982. only one-third had even a explanatory variables, with strong religious andrough idea of the size of the current Federal deficit.41 moral beliefs also playing a role in encouraging 
participation. 47 Considered in light of the explana-The results are similar with respect to voting. tions cited above about nonvoting, these correlationsDespite the fact that most of the institutional barriers are not surprising. The more educated and affluentto voting have been removed, the percentage of people are, the more likely they are to feel they havethose voting in elections has actually been falling. something important at stake and can make aFor example, in the 1984 presidential election only difference.
 

53 percent of those eligible voted; in 1988, the figure

was only 51 percent. Voting for seats in the House 
 These observations suggest that the extent toof Representatives has been even lower, with only which new communication technologies serve to38 percent of the voting-age public participating in foster or to discourage political participation will1986.42 These low voting levels are even more depend in large measure on whether or not theystriking when compared to voting levels in other provide people with a greater of empowersenseadvanced industrialized countries (see table 6-2). ment. If they are difficult to use or hard to come by,

people will be discouraged and may be even lessPolitical analysts have offered a variety of expla- willing to take political initiative. On the other hand,nations-some of them contradictory-for the low if new technologies are employed to provide people
level of political participation in the United States. with a greater sense of control over their lives, they
Some say that low participation reflects a general 
 could serve to generate an interest in politics.

feeling that voting provides no r.al payoff. Accord
ing to Ruy Teixeira, for example, "quite simply, for Blurring of the Boundaries Between Public 
many Americans voting just doesn't seem worth the

bother."4 3 Similarly, but with a slightly different 
 Affairs and Entertainment
twist, Seymour Martin Lipset has attributed poor News has been treated as an economic commodityturnout to the stability of the system, and 8to the since the days of the telegraph. However, thepublic's confidence that nothing too monumental, or economic value of public affairs information was
extreme, will occur. 4 Others have explained the greatly enhanced by the development of more
decline of public interest in terms of a loss of technically advanced ways to package and process
confidence in the system, 5 while still others believe it. This increase in economic value has been
that the need to actively register to vote has served accompanied by a blurring of the boundaries beto inhibit the uneducated and the poor.46  tween what constitutes entertainment and what 

Although there are no single or definitive expla- constitutes public affairs.
 
nations of why many Americans do not vote or 
 Nowhere is this development more evident than inbecome active politically, there are some clues to the televised, political, media event. With television,
suggest why people do. Correlations of socioeco- in fact, some would say that politics has become a 

1As cited in L.add, op.cit.,f)ootoi 6,, 342. See also Norman Ornstein, Andrew Kohut. and l.arry McCarthy. The People, the Press, ani I'oliticsThe 7inesMirror Studv of the Atner (an Eh -t,irate'(New, York, NY: Addison-Wesley Publishing Co.lic.. 1988). p.54. In tins survey, participants werea.,ked: 1 whet;her they knew thaethe ( m. was in suplort of thcopposition iinNicaragua: 2) whether there had kcen an iticreas," i tileerneirc, 
Federalbudget deficit over the last 5 years,; and 31)%,hether the White House Chief of Staff was Howard Baker. Although 76 percent of those questioned saidthat they were aware of political issucs. only 26 percent were able to co-ecily answer all three questions, while 32 percent were able to answer two outof three, and 42 pfrrcentcould give only one or no correct ariswers.
 

42Ladd, op. cit., .117.
fotnote 36. p
4"Ruv A. Teixeira, "Will the Real Nonvoter Please Stand Up"'Public Olinion, vol. II, No. 2,July/August 1988, pp. 42, 44.
44Seyniour Martin Lipset, 'ohitic21 Man (tarden it . NY: Doubleday. 19NI), p. I I.
 
'"Sec,for example, "Thc End of Am ricat Lxceptionalisii," t' Public Interest,Fall 1975, pp. 197-198.
 
4See Frances Fox Piven, WhyAmericarn Don't Vote cNes, York, NY- Pantheon, 1988).

4
 
1See Ornstcin ctal., op. cit., footnoe ,11.4 pp. 2-5. 

8in the late 1870s, when the Associated Press &,crticized for seeking control, it argued that collecting news was a business just like any other.As the AP general agent, James W Siniona, said in1871). "1claim that there is a property in news, and thai property is created by the fact of ourcollecting it and concentrating it."As cited itt ('/tnrom, oilcit., footnote 28. p. 27. 
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Table 6-2-Turnout of Registered Voters In24 Countries 

Country 
Belgium .......................... 

Australia .......................... 

Austria ............................ 

Sweden .......................... 

Italy .............................. 

Iceland ............................ 

New Zealand ....................... 

Luxembourg ....................... 

West Germany ..................... 

Netherlands ....................... 

United States ...................... 

France ........................... 

Portugal ........................... 

Denmark ......................... 

Norway ........................... 

Greece ........................... 

Israel ............................. 

United Kingdom .................... 

Japan ............................. 

Canada ........................ .. 

Spain ............................. 

Finland ........................... 

Ireland ........................ .. 

Switzerland ....................... 


NA - not applicat,;e

Enterprise Institute for Public Policy Research, Washington, DC. 

spectator sport, with the public playing the role of 
passive audience. As one newspaper columnist hos 
written: 

Television has produced a couch-potato constitu-
ency ...In some curious way, tile most experienced 
political viewer becomes expert at one thing: televi-
sion criticism. We become better equipped to 
criticize performance than policies. It is, after all,
easier... I cannot prove that the rise of politics-as-
television is responsible for the decrease of actual 
real, live voters. But how many viewer-voters have 
learned from television that they can reject politics 
because the program is boring'? ... In front of the 
television set, citizens are transformed into an 
audience. 49  

Given this development, some are concerned that 
television news now "sets the terms by which 
political judgments are rendered and political 

Vote as a percentage
of registered voters 

94.6 
94.5 
91.6 
90.7 
90.4 
89.3 
89.0 
88.9 
88.6 
87.0 

86.8 

85.9 
84.2 
83.2 

82.0 
78.6 
78 .5 
76.3 
74.5 

. 69.3 
68.1 
64.3 


. 62.2 

48.3 

Compulsion Automatic
 
penaltiesa registration
 

Yes Yes
 
Yes No
 
No (some) Yes
 
No Yes
 
Yes Yes
 
NA NA
 
No (some) No
 
NA NA
 
No Yes
 
No 	 Yes
 
No No 
No (some) No 
NA NA 
No Yes 
No Yes 
Yes Yes 
No Yes 
No Yes 
No Yes 
No Yes 
Yes Yes 
No Yes 
No Yes 
No (some) Yes 

a.Compulsion penalties" refers to whether or not law ineach country provides for penalties (fines, etc.,) for not voting.

SOURCE: David Glass, Peverill Squire, and Raymond Wolfinger, Voter Turnout: An International Comparison,' Public Opinion, December/January 1984, p.
52. The authors based this table on the most recent election held in each country as of 1981. Reprinted with the permission of the American 

choices made," 50 a development that has negative 
implications for democratic government. 51 

How the media can serve to structure public 
affairs events can be seen by looking at recent 
political conventions. In the past, such events were 
designed primarily to provide a public forum for 
choosing a presidential candidate, and the party
platform on which the candidate would run. Discus
sion and debate were essential to the process, and 
delegates were active participants, often stomping
dlega ts ac 	 o l o min gir copa i mnt 


and whistling in accompaniment to long-winded
speeches. 52 Today, in contrast, candidates are cho
sen prior to the convention and party discussions 
take place off-camera, allowing producers to create 
a more pleasing, unified picture for their viewing 
audiences. 53 While such progiamming may be more 
appealing from the perspective of entertainment, it 

49ElIen Goodman, "Couch-Potaio Carnpaigns,."The Washington Post, Mar. 8, 1988, p. A 19.
 
5°Shanto tyengat and Donald R. Kinder. News TluatMatters: Television andAmerican Opinion (Chicago, IL: The University of Chicago Press, 1987),


p. 4. For adiscussion of how media can distort the news, see David L. Altheide, Creating Reality: How TV News Distorts Events (Beverly Hills, CA: 
Sage 	Publications, 1976).

5t Sec David L. Altheide, Media Power (Beverly Hills, CA: Sage Publications, 1985). 
52Nicholas von Hoffman, "Conventional History," The New Republic. Aug. I,1988, p. 27. 

1bid. 
53 
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Figure 6-1-Americans' Primary Media Sources of 

News (multiple responses permitted)
 

Te o 	 65% 

60"'".. 	 ..................
 
="%._Nowlapr
 

50 	 .......... __ 2
 

4 0 . . . . . . .. 

RDon't 
20 

14% 

10 - -- . 
4% 

0 
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SOURCE 	 Reprinted with permission of the National Association of Broad-
casters from "America's Watching, The 1989 TIO/Roper Re-
port,' p. 14. 

can also distort the public's perception of politics 

aad public affairs. 


Whether or not such effects will be problematic 
for democracy will depend, in part, on the extent of 
the public's exposure to this kind of programming, 
the existence and availability of alternative media 
presentations, and the degree to which television 
substitutes for more active forms of political engage-
ment. To date, most analyses suggest that tiievision 
does have a significant political impact, ,althoughthe 
relationship is much more complicated than was 
once believed.54  

According to a recent survey by the Roper 
Organization, for example, television continues to 
serve as the "public's primary window on the 
world." 55 As can be seen in figure 6-1, about 
two-thirds of all adults generally get their news from 
tclevision; 42 percent use newpapers as their major 
source of news; while 14 percent of the respondents 
rated radio tops and 4 percent named magazines. 
Moreover, as depicted in figure 6-2, almost one-half 
ofthe adult public view television ats being the most 
credible media for news. In addition, more people 
cite television, as opposed to any other media, as 

Figure 6-2-Which Media Report Is Most Credible? 

Television 
49%
 

know
13% 

Newspapers 
26% Magazines 

Radio 5% 
7% 

SOURCE: 	Reprinted with permission of the National Association of Broad
casters from 'America's Watching, The 1989 TIO/Roper Re
port,"
p. 15. 

their primary source of information about political
candidates. 56 

Comparing media choices in terms of socioeco
nomic and demographic data, a recent Gallup Poll 
finds that different kinds of voters rely on different 
kinds of media. According to this pol;, those who 
turn to newspapers rather than to television for 
information on national affairs are: 
...more sophisticated and, on balance, more Re
publican than the nation as a whole. Newspaper 
readers 	 are more tolerant, less alienated, yet less 
religious and less in favor of social wel
farism.57 ...[Tlhose who rely on newspapers, in 
contrast to those who rely on television for providing 
information on national affairs, are better educated, 
possess ahigherlevel of interest and involvement in 
politics and are more likely to vote. 58 

Data such a.s these raise the possibility that, instead 
of serving to provide a common, national political 
perspective, the role of broadcast media in politics 
may actually be to reinforce socioeconomic differ
ences. 

Despite concerns about the negative impact of 
television in politics, some people believe that new 

54The relationship between media and the audience is discussed in more detail in ch. 7. 

"America's Watchung, the 1989 Television Infonnation Office Report, p. 14. 
56

lbid., p. 18. 
57 Orneist n c al., op. cit., [ootnote 41, p. 5. 
5 lbid., p. 61. 

http:farism.57
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communication technologies could actually serve to 
reawaken the public interest. They emphasize, 
however, that if technologies are to play such a role,
they will need to be much more engaging than theyhave been in the past. As one communication scholar 
points out: 

The public will begin to reawaken when they are
addressed as aconversational partner and are encour-
aged to join the talk rather than sit passively as 
spectators before a discussion conducted by journal-
ists and experts. -9 

Increasein the Numberand Complexity of the 

Demands Being Placedon Government 

Although the government has always played 
some role in sustaining the Nation's economy, 1) itis 
only in the wake of the Depression and World War 
11that government began to intervene on a large
scale, not only in economic affairs but in all phases 
ofsocial life. This shift in the Federal Government's 
role is depicted in table 6-3. 

Given the growing responsibility of government, 

some social scientists fear that the government may
become overloaded. Problems of overload could 
take a number of forms. Anthony King predicts, for 
example, that in the future: 

* 	government policies will tail more often, 
, 	political arrangements will be called into ques-

tion. 
" there will be problems of complexity in addi-

tion to those of scale, and 
" the state will have to compete with other groups 

and institutions for power. 

government is likely to lead to: 

" a loss of effectiveness due to the lack of explicit 
and tested techniques for realizing social goals;

" more conflicts among policy progrmns, given 
the interdependencies anong probletns; and 

e 	less consent for government to act beyond its 
traditional responsibilities. 62 

And, according to Claus Offe, with the emergenceof such problems, citizens will withdraw from 
official channels for resolving conflicts and articulating their preferences. As he predicts: 

Politics as the struggle over substantive issues and 
politics as the institutional form of conflict resolu
tion degenerates into informal and mutually discon
nected modes of struggle and decision. The constitu
tional bridge that democratic theory takes for granted
is in the process of breaking down.63 

A significant sector of the public also registered 
concern about the growth in size and poor performance of government, as illustrated by opinion polls 
conducted over the past two decades.6) The number 
of those rating the government's performance favor
ably has increased considerably since hitting a low 
point of 21 percent in 1980. However, aft,'r the stock 
market crash in October 1987, this number fell 1I 
points to 58 percent from a high of 69 percent in July
1986.65 One paradoxical feature revealed in these 

surveys is that, while the public is often critical of 
the government's size and performance, a great 
many people continue to view the government's role 
as one of providing public support, as can be seen in 
figure 6-3. Thus it would appear that, even in the faceof continued protests, the trend toward greater
demands on government is unlikely to disappear. 

Communication and information technologies
contributed solutions to problems of control gener
ated during the course of industrialization. Simi
larly, new communication technologies offer poten
tial solutions to the probletns of governing apost-industrial society. However, to the extent that
the demand for technological solutions increases in 

the face of greater demands on government, extra 
attention will need to be paid to maintaining the 
appropriate balance between communication access 
and control. 

"'J,,ine,
W. Carey. '"lie 'res, and ilie PLhIC DiscotLUse,'" The(ither Maga:ine, March/April 1987. p.l.
 
wiWhil t heory thegovcrmicrt'si rolc under 
a I atssei -lare arrange ment is merelyto provide a stable legal ftatic work in which business relationshipscan take place, it practice, the go%erimuient has Illa., ed a MtULh more substantial role, providing the social overhead capital-  'anals, roads, railroads,otMriutticaIt. ns, c iatiOr and irainiul, that allo,.ed busiiesses to flourish. See Bruce L.R Snmith ted.), "The Public tsc of the Private Sector," The

Aoi Poltitt,I c torlot., Pu/u1i I (.' the Prtiatc S' toI t[ tondon:lht" (' Mac illani Press Ltd., 1976), It. 4.
 
6IAnthory King, "Overload Problett 
 otGoerning in the 1970Is.'' 'olii al Stwh's, vol. 23, Nos. 2-3, Juric-Septenher 1975. pp, 162-174. 

iRt
chatd Roe. "What It Arvling Is Wrong With Big ( ;overrincnt.'" Journalo01Puhloc PolitY, vol. 1.No. 1.pp. 5-36.
 
'Claus M)fl "The Scparation ofFori 
 and t'ontent i Li.beral Denocratic I(olitics,"Stdu'.s in Political EconotnY,Spring 1980,p. 11.
 
"tlM lx)lttole 1( 366
add, tp. cit., p,. 
65

Ibid., p. 368. 
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Table 6-3--The Main Features of the "New" Political Economy In Post-Industrial Society 

Early industrialization 
Early and Middle 19th century inU.S. and 

U.K. 

Government intervention in the provision 
of social overhead capital 

Episodic ad hoc interest groups, begin-
ning of mass-based political parties 

Gentlemen amateur and/or "common 
man" tradition in civil service 

Stakes of government law and order, land 
grants, special charters, and other fa-
vors (distribuve politics) 

Managed economy 
Late 1.th and early 20th centuries 

Laissez-faire gradually replaced by regu-
lation 

National trade unions and manufacturing 
associations, strong parties 

Emergence of highly disciplined, hierar-
chical, and professionalized civil serv-
ice 

Conditions of labor, curbing of industrial 
abuses, promotion of economic growth 
and employment, preoccupation with 
standard of living (regulatory politics) 

"New" political economy 
Post-World War II 

Massive governmental intervention inall 
phases of social and economic life; 
public-private lines blurred 

Looser interest groups; "military-indus
trial complex," environmental lobby; 
weakening of parties 

Permeable civil service drawing its pro
fessional 9nergies outside of govern
ment 

Preoccupation with quality of life, "univer
szl entitlement," Spaceship Earth, 
pri,:e stability and "delicate tinkering" 
with ,conomy (consumer politics) 

SOURCE Bruce L.R.Smith, The New PohticalEconomy: The Pubic Use of the Privato Soctor(New York, NY The Macmillan Press, 1975), p. 4. Reprinted
with permission 

Erosion ofNationalSovereignty in the Context 
of an Increasingly Global Economy 

The notion of national sovereignty began to take 
form in the 16th century, in conjunction with the rise 
of the nation-state system.6h It implied that, within a 
given territory, a sovereign power was self-
contained and autonomous, and enjoyed mutually 
exclusive jurisdiction over all activities, 

In the United States, the idea of national sover-
eignty found support anong the Founding Fathers 
who, in writing the Constitution, sought to improve 
on the failings of the Articles of Confederation. In 
Federalist Paper Number 23, Alexander Hamilton 
described national sovereignty as being necessary toprovide for: 

...the common defense of the members: the preser-
vation of the public peace, as well against internal 
convulsions as external attacks: the regulation of 
commerce with other nations and between the states; 
[and] the superintendence of our intercourse, politi-
cal and commercial, with foreign countnes. 67  

Many shared Hamiltcn's view that the United States 
needed a strong national government capable of 

taking direct action to protect and develop U.S. 
interests68 

Today, many of these traditional assumptions 
about national sovereignty are unraveling. In a 
global community and global economy, nation
states are more interdependent in terms of the kinds 
of problems they face. In addition, new forms of 
business enterprise have altered the nature of private 
power and its relationship to public sovereignty. 
Together, these developments weaken national au
thority, both domestically and abroad, exacerbating 
government problems of control. 

Just how interdependent nation-states have be
come w interdepedent the have ofcome was first made clear with the development of

nuclear weapons and their potential for mutual 
destruction.6 9 More recently, governments have had 
to join together to address a broad range of issues, 
including those having to do with the environment, 
international trade and finance, health, and cormu
nication. In some cases, such as that of the European 
Community, nations have had to formally renounce 

aspects of their sovereignty in order to cooperate 
effectively. 

66For an account of the rise of the nation-state system, see John H. Herz, The Nation-State and the Crisis ofWorld Politics (New York, NY: D,McKay, 
1976). 

67Fecdcralist Paper, #23. 
68William N.Eskridge, Jr., "Sovereignty and dte Constitution in the Era of Multinational and Transnational Business Enterprises," OTA contractor 

report, April 1987. 
69For a discussion of the impact of nuclear w,-apons on the nation-state systen, see tierz. op. cit., footnote 66. 
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Figure 6-3--Gallup Poll Results on Government Involvement 

The federal uovernmenl 
should run only those things 
that cannot he run at the 
local level 

When sonietni g is run by 
the government It Is ustlly 
Inefficient and wasteful 

The federal q(oerrnminent 
controls too mutle of 
our dallyives 

37
 

[]l(Iree 


The federal government 
should be very involved or 
only somewhat involved in. 
Helping people meet 
their health needs 

Helping people who 
are poor
 

I 29,, 

Helping people receive
 
an affordable educatian
 

r Very 
involved 

Soreliew lal 

SOURCE: Survey by the Gallup Organization forTrimes-Mirror Co., Apr. 25-May 10, 1987 and survey by TimeYankelovich Clancey Shuylman, Feb. 17-18,1987. Reproduced from The Amoncan Polity, 23rd ed., by Everett Cail Ladd, by permission of W.W Norton & Co., Inc Copyright (c) 1989, 1985 
by W.W. Norlon &Co , Inc 

National sovereignty has also been weakened by 
the rise of the transnational corporation.70 Given 
their size and resources, transnational corporations 
have their own bases of power. Such corporations 
are now big enough to compete with government as 
buyers, and they are dispersed enough to play 
nation-states off against one another. Moreover, 
corporate actions can constrain the ability of the 
state to act, especially in such areas as the balance of 
payments, income distribution, and regional devel-
opment.7 Characterizing this situation, Barnet and 
Muller point out: 

When we say that the new international economy 
now being built by global corporations threatens the 
sovereignty of the nation-state, we mean that its 
principal domestic powers and functions-the 
power to raise revenue, maintain employment, 

provide adequate social services, encourage the 
equitable allocation of income and wealth, maintain 
sound currency, keep prices and wages in line; in 
short the power to maintain a stable social equilib
rium for the greater majority of its population-is
being seriously undercut.72 

Serving as the means for organizing and intercon
necting business operations, communication tech
nologies continue to play a key role in facilitating the 
development of a global economy. Recognizing this 
fact, businessmen are now seeking to become more 
active in the design and development of the interna
tional communication infrastructure. The Society 
for Worldwide Interbank Financial Telecommunica
tions (SWIFT), for example, was set up by the 
banking community to simplify international elec
tronic funds transfers. And private companies are 

7(ro onieextcnt, thenxicrn corx)ratlion has always been problematic with respect to the question of national soveregry, gtvgr Itssize and the broad 
range of its activities. As one obscrver has di-scribcd: "Those who own economic goods exercise a kind of govcrnmental Pow er.Being entitled torcauil
their property or part with it as they choose, the owners like petty sovereigns can dictate the terms and conditions their neighbors must perform to have 
access to the property. Inthis sense every lawful economic power becomes atype of political power." Edmond Cahn, as cited in Arthur S.Miller. The
Modern CorporateState PrivateGovernments and the American Con.stitution (Westport, CT: Greenwood Press, 1976), p. 41. 

7t Raymond Vernon, "Sovereignty at Bay Ten Years After," International Organization,No. 3.Summer 1981, pp. 517-529. 
12Richard J.Barnet and Ronald E.Muller, Global Reach The Powerof the MultinationalCorporation.s (New York, NY: Simon & Schuster. 1974), 

p. 373. 
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increasingly viewing international standards-setting 
problems from the perspective of the transnational 

corporation rather than from the perspective of the 

nation-state. 


Taken together, these four political trends set thecontext in which new, communication technologies
coexmeing.whfi ew omrundhicti thenoges 
are emerging. The first wo trends highlight the needDe 
for government ttonekeep in mind, when consideringpoliy rlatngtehnolgie, te prble of 

policy relating to new technologies, the problem of 

political access. The latter two focus on problems of 

effective governance and control. 


IMPACT OF NEW 
COMMUNICATION 


TECHNOLOGIES 
ON POLITICAL ACTIVITIES 

Maintaining National Security and 
Sovereignty 

To maintain its sovereignty and security, a 

" communicate with the heads of other countries 
(diplomacy), 

" influence public opinion in other countries 
(propaganda),

" gather information on what is occurring in other 
countries (intelligence), and 

" be able to assume control of national communi-
cation in a national emergency (emergency 
preparedness). 

global communication system that prvides ior 
secureban reliblecocation . thand pis fonra-sec ur e a nd re lia bl e com minerfe enc
tsid 1 1 n a nd i s i n vulnera-dble o o i orca t amio2,m ngdivestiture
ble to outside interference or janmminrg. 

Before rapid globall C0111l1llt.lnition', coi nil ca
tion for state purposes, such as diplomat ic functions, 
took place through ordered channels. usually at the 
highest levels of governments. o unnriciation was 
generally rather slow., with tinle for deliberation on 

both sides. It was, moreover, somewhat hidden from 
the view of those without a "need to know." The 
traditional gatekeepers in the area of national 
sovereignty--exercising control over access tostate-related information, the means of communica
tat ea din or rciro the me ssation, and the audience or receiver of the message
have been the President, the Department of State, 

se. AT&T, as the 
dant met ietnae.on ecomnunidominant domestic and international telecommnuni
cation service provider, has operated in concert with 
the Federal Government as the gatekeeper for the 
flow of communication between countries and 

within the United States defense community. The 
national and international press, as reporters andinterpreters of national and international events, 
have also played important gatekeeping roles. 

Today, these gatekeepers are changing in re
sponse to two major communication-related devel
opments-the proliferation of telecommunication 
networks and the use of remote-sensing satellites. 
Altering communication pathways on a global scale,these developments will haveasignificantimpacton 

the Nation's sovereignty and security. 

Proliferation of Telecommunication Networks in 
a Competitive Enviroment 

Because the government is a major user of 
telecommunication services, and because it must be 
able to "take over" telecommunication in case of a 
national emergency or war.7" any changes in the 
ownership and management of the network will 
affect the government and its ability to maintain 
security. Two recent developments raise concerns in
this regard--the growth in competition with thei e t ur o f t l e B l t l ph e n 4a .7anda d t eof the B3elltelephonen syvstemy ] the 
proliferation of private telecommunication net

works, many of which now operate on a global scale. 

One of the largest government users of the 
commercial telecommunication system isthe De
partment of Defense ()ol)), which uses ntngovern
nent lines for about 95 percent of its data and voice 

SC' 1iorn 7(Hho t e .1110111"1Il( tTILJI Al I I 1t"t1 in .,O reidI-iI IoLornilIhnd-ccr tit L lln'1IlhhtMIM XIMIII III ldI ,NIIIridtlllrt 

threate til" of the Nllon See Iarold Relca. "Srctche ,crcignl\ I'irllit f thle ('onltlnulio National riergenI t'm i'r. 
Re'nev..in, the' t),'ta l.,har.i l ) tI( 'it rslli, of'rc , ml Anncri., 107, pp 75-91. and Robert (1.haruid mnd trudic A 
ieclolog t li/alloll llxll(ri ,.'n I hen.Ii fI Ell 

, I Ihalhl hlieIVhe%C, 
Ralph S I'ollack ed.i, 

i'unaro. "llirmnmaton 
ongr". . (Conlgressional Rescarth Scr, ic, Report No 55 7IS, Apr 0,.1985 

"'Surpreingl,. little mitlenetin v; ce,ii' the 11lh i ,l lrll.e t lIrlII l 1 NlIthe AI & I diVettjlure dmring tIh'At& I antllnt sUl ti iel )e|parlelellol JustiCe L,t,. used .dl llt,e -' as n0C 1 ..lSi' IN'li\ Ai'& I'spast anticontpct iie bchavio. although DoL)tes bfied on AI&t ',hlhall. See Matn
Edmonds. ',Def erntntere tanJ I erut'd.tatjaIl o r Iclei.orrm tuce OTA contractor report, June 198, pp. 22-26, torthe role of Do)D duringatioria," 

the anturusi .iterneni 
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communication -,a cost of over $1 billion annu- linked out-of-the-way military units and command 
ally.75 DoD, moreover, is not an ordinary customer; posts, it was possible to have a fast emergency
it has special needs. To fulfill its mission, DoD must response. 77 

have access to a communication system that, among Breaking up this highly integrated telephoneother things, provides: Bekn pti ihyitgae eehn 
system, the Modified Final Judgment (MFJ) corn

e 	the connectivity required to join the National pletely restructured the communication environ-
Command Authority with the U.S. Armed 	 ment for defense. However, some provisions for 
Forces before, during, and after an attack; 	 national security coordination were made. The MFJ, 

* support for mobilization; for example, required the regional Bell operating 
* operational control during conflict; companies to establish a single point of contact 
* 	support for the continuity of the government through Bell Communications Research Inc. More

after attack or a natural disaster; over, with Executive Order 12382, President Reagan 
• the capability to be reconstituted after such formally established the National Security Telecom

events; and munications Advisory Committee (NSTAC). Coin
* 	the ability to protect sensitive and secret prising the chief executive officers of the major

information 	at all times. telecommunication companies-27 in all-NSTAC 
was charged with the task of advising the PresidentIn the past, AT&T: as the only company effec- on national security emergency preparedness

tively supplying end-to-end telecommunication (NSEP) telecommunication matters. Moreover, in 
services to the Defense Communications Agency 1984, responding to one of NSTAC's first 
(DCA), was able to meet these needs. To do so, recommendations, the government also set up the 
however, it played a major role in designing and National Coordinating Committee, comprised of 
managing the system. For example. AT&T was industry and government representatives, to coordi
directly involved in the formulation of national nate their respective companies' efforts in conjunc
security telecommunication specifications and re- tion with government agencies such as DCA and the 
quirenients; in telecommunication research and Federal Emergency Management Administration in 
development; in the planning, routing, and installa- the event of an emergency. 78 

tion of networks; and in making provisions to govern 
system robustness, ubiquity, and restorability. Now that the telephone system is no longer one 
Given AT&T's monopoly, end-to-end connectivity "network," managed by one company and supplied 
was assured. Not infrequently, AT&T would install from a limited number of equipment providers, the 
a telecommunication line or circuit for DCA, reroute government must provide for its own communica
or harden a cable to enhance survivability, or retain tion needs, dealing with a variety of new telecommu
redundant lines without making a direct charge to nication service and equipment providers. 79 This 
the defense budget; the cost would be absorbed in management problem can be quite complex, as the 

'the overall rate base to AT&T subscribers. 76 Finally, National Research Council (NRC) has described 
the sheer size of AT&T and the extent of its network with respect to the case of customer premises 
meant that it was able, as a company, to meet the equipment (CPE). As NRC notes: 
more demanding requirements of the U.S. Armed The bewildering diversity of available CPE can 
Services. For example, because of the spare capacity seriously complicate NSEP management. When 
that AT&T had. and the "last-mile" provision that Western Electric was the sole CP manufacturer for 

Fr rtrancia 
Iron the commertial ' or, unlcss spCcal t'ircirumslance, dictatc otherwi.se, in 1981, it waLs estimated that85 percent of the Federal Governmint and 
94 prcent of critical ,curitr cau withinr Jnited were leased 

1 1 tHsa ater oI nat ional Ix. I iN tha ccrat ( Ii fquiierc rits for leleconmuni cation services, tic Iuding those ofdclerse, should be procured 

I'S, rantnal comniruri needs tie continental States from thecommercial 
IClecorrrnrrurr.atiorn Lamtters iblid . 1) 18 

*'1:S Senate, ('oiliitlee on ticJmdl Ilearirgs oniary, l)Lpartnent of Justice Oversight, U S v. AT&T, 97th Cong.. Aug 6, 1981, p. 42. 

"G Boling, " T&I Ahernarh ot Anti- 1rust," National Defense University, Washington, [X7, 1984, pp. 27-28. 

'm ibid 
al,user. 

alt.1ruih 1or reaLsons t nOationlal .s.,uryl1/ercirgrcrj triarage end-to-end control f.)r 

"Inmost cas's, (omputer II prv"i'nt,, includirg DoD, frott acquiring a complete system of equipment and transniission from AT&T, 
prcparcdncss,AT&T is perminted ito 21 communmication systems, For 

dsc ussiirr orrhe clanging tionniniurli artorr rr nuenrtn. se John Horgan, "Saleguarding the National Security," IEEE Spectrwn, November 1985, pp.
,-89. and Nanilc', K Irii, "National Sccurits and IirIorratoi Tectnology. The New Regulatory Option?" Governmenwtnorbmation Quarterly,vol. 
4,No .1,pp. ;59.369 
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the integrated Bell System, Bell System managers 
were fully acquainted with the characteristics of the 
CPE connected by wire to the network. By contrast, 
today, and even more so tomorrow, no network
based company is likely to have knowledge of more 
than a few major CPE systems. Customers are free 
to interconnect the equipment of their choice to the 
network, without even notifying the telephone con-
panics. Further, the proliferation of interfaces be-
tween the customer's premises and the public and 
private networks will complicate loop testing and 
billing verification. Other future uncertainties would 
include CPF- configured to be voice activated "y
specific users onlv." 

Competition in the telecommunication sector can 
also give rise to new problems for defense. In a 
highly competitive mnvironnlent, there is less incen-
tive for providers to build redundancy into their 
networks, and users, facing their own competitors, 
are more inclined to choose efficiency over robust-
ness. Thus we see. for example, that a number ofnew 
technologies are being deployed-such as fiber 
optics. digital switching, and software control
that, while making a communication system much 
more efficient, also make it much more vulnerable.81 

Deregulation and competition dso facilitate the 
pilferation of private netovrks, a trend that. as 
discussed in chapter 5. is being reinforced by the 
enhanced role of information in the business realm. 

Although private networks could conceivably pro-

vide greater redundancy in the national commu-
nicauon network, they' are not eigset uptoplyteErh

ti oe. Inetwor, a NR 	 up playe ae nobeing t 

this role. In fact, as NRC has pointed out: 


Mn:m private dal.t netv orks, both circuit and 
packet s, itched, are not ttlll%Interiperable with the 
public ,witched networks. thus,. as a source of" 
potential netm ork redulldanc,, they are extrenlelylimited, unless linked to the public networks by 
gateway architectures.'2 

To the extent that there is a wide variety of' network 
providers as well as sonic very large private users, 
the government, in the future. imay no longer be able 
to set its own priorities for the network. Private users 
may have their own set of con unication needs 

NiallottI t'',t ( (wit tt 'le uInerlleht ,I the I'uthi ,vtIt C'ut.lrI 
(\ 'tllllgtOrl. 1W- NAt vital 'wattctIl% Pt' t)5 , pp 7 .?]. 

apart from national security, and they may be 
unwilling to subsidize the government's require
ments for network security and reliability. 

Problems of security may be exacerbated, more
over, if government regulatory policies that foster 
competition provide widespread access to tie inter
nal workings of the public switched network. One 
area where this might happen, for example, is in 
open network architecture (ONA). As NRC cau
tionts: 

ONA can increase network vulnerability to such 
disruptions in two ways. First, ONA increases 
greatly the number of users who have access to
network software ... Second. as more levels of 
network software are made visible to users for 
purposes of affording parity of network access, users 
will learn more about the inner workings of the 
network software, and those with hostile intent will 

.learn more about how to misuse the network. 

Remote Sensing Satellite Systems 

Remote sensing refers to photographing Earth 
from space. First carried out in the 1960s with the
launch of the TIROS weather satellite, the process
entails a number of steps: 

* 	taking a picture from space. 
e 	transmitting it in the form of raw data to arelay 

satellite, 
communicating theinformation to areceiveron 

converting the raw data into photographic 
images or computer tapes, 

e 	 processing and removing geometric and other 
distortions, and 
interpreting and analyzing the images. 

The components of a remote sensing system are 
described in box 6-A. At present there are two 
operational remote sensing systems: Earth Observa
tion Satellite Co. (EOSAT)--formerly the U.S. 
Government's Landsat system.-.and SPOT, a 
French system that is responsible for marketing data 
from the satellite owned by the French Govern
mentI. 

Jtied .Vet tork%Iph an2tLtn JarNationalSerurttv I r,'tnreriPrir'pordne.% 

111bid., p 2l 

aihon Saillitc co ?is apim',a'tIiar ). .cr, ate tiOiipian tiat i , h ndles tile operalion and inarkelilg ofdata for Landsat, fornierly omned 
by NASA For ali sior, tI ihe tianrlct I litc Latd,,al ,s icil Io the private sector see tS. Congrtess, Office oflrectniology Assessmen, Remorrte Seinungant the Prliate,St tr I.huu e,%r )%,u.oun, Of.A.I'M-S('-20 (Springfield, VA: National Technical Information Service, March 1984). 
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Box 6-A-A Remote Sensing Satellite System 
A remote sensing satellite system consists of four major components, each of which is critical to producing

useful data: 
I. 	 The Spacecraft, Sensors, and Transmitters:The spacecraft provides a stabilized platform and power for the 

sensors and their optics, the receiving and transmitting antennas, and the associated electronics necessary to 
control the spacecraft and to deliver data to Earth. Some remote sensing spacecraft may also carry tape recorders 
to store data until the spacecraft is within sight of a receiving station. 

2. 	 The Receiving Station and Other Communications Components: A ground station may receive data in digital
form directly from the satellite as it pas.,es overhead, or, if the satellite is not in a position to communicate with 
the ground station, through a system equivalent to NASA's 3-satellite Tracking and Data Relay Satellite System
(TDRSS).* In the latter case, data are passed from the remote sensing satellite to a communication satellite in
geosynchronous orbit and then retransmitted to a ground tacility. From the ground facility, the data are then 
passed directly to a processing laboratory. 

3. 	 The Data Processing Facilities: Before the raw data can be converted into photographic images or computer
tapes capable of being analyzed by the end user, they must be processed to remove geometric and other 
distortions inevitably introduced by the sensors. For the purposes of newsgathering, high-speed mainframe 
computers may be required to process the data from current spacecraft. 

4. 	 Interpretation of the Data: After the raw data are processed and converted to computer tapes or photographs,
they must be interpreted. Part of the interpretation process may involve merging or integrating other data either
directly on the computer tape, or comparing such data with photograpls. At this stage, computer analysis could
be performed by micro- or mini-computer. A variety of advanced techniques are available to turn remotely
sensed data into new products for different users. 

*•Onlyone TDRSS satelhitc scurrently in orbit. 

SOURCE: U.S. Congress, Officc ol Tcthinology Assessment, Cormercial Ncn.gatu'ring From Spac---A Technical Memorandum,
OTA-lM-ISC-40 (SprInfiCld. VA: Naicnal Technical lnhination Service. May 1987), p. 8. 

As 	 the cost of such systems declines and the number of benefits for the public-at-large. Circum
resolution of satellite data improves, the value of venting geographic and political barriers to the free 
remote sensing for intelligence, environmental, and flow of information, for example, remote sensing
commercial purposes will increase, raising the might encourage the development of a global
question of who should have access to remote village. Using such systems would, moreover, in
sensing data and on what basis. While greatly crease public information on world affairs, as
enhancing access to information, an increase in the happened in the case of the Chernoble nuclear 
use of remote sensing systems could also impair accident. In addition, to the extent that nations 
national security and constrain the government's temper their behavior in the face of world opinion,
ability to exercise national sovereignty. One in- such transparency might have a stabilizing influence 
stance in which such a conflict might arise, for on world affairs. Used by the U.S. Government to
example, is in the case of the use of remote sensing gather intelligence, remote sensing satellites could 
by the press. also serve to enhance national security and national 

sovereigny. 85 

With declining costs and increased quality. re
niote sensing could prove to be an especially useful Such transparency, however, could also be desta
means of newsgathering. For example, it would b 
allow the media to gain access to remote places or ilizing. Nation-states have traditionally served as 
sites to which access has been denied; to perform the gatekeepers of international information, and 
real-time data recovery;'and to provide the kind of they would certainly be reluctant to renounce suchrepetedcovrag rea ecesar to control. At the very least, they would not want to riskofan hatisrepe ated c o v e rage of 'a il are a th at i s nec e s sarymonitor changes, 	 to i c e s d v s b l t f t e r ml t r p r t o sincreased vtsibility of their military operations.

Moreover, media coverage on such a scale might
Were the media to make use of remote sensing reveal sensitive information; complicate foreignsatellites for newsgathering, there might also be a relations and reduce diplomatic channels; lessen the 

"5For a discussion. see Daniel Charles. "Spy Satellites: Entering a New Era," Science, Mar. 24, 1989, pp. 1541-1543. 
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government's control during a crisis; and erode 

citizens' expectations of privacy.86 


Recent events in China demonstrate some of the 
benefits and problems that might result from this 
kind of enhanced international news coverage. The 
international media coverage of the Chinese student 
protesters generated international support for their 
cause. However, by rallyin, such support, the media 
coverage may have actually provoked the Chinese 
Government to take more extreme retaliatory meas-
ures. 

numbr o fator 
wil dterinehowthe
A number of factors will determine how the 
balance between access and national security will bestrck n te csesesin. o iporantf rmot Tstruck in the case of remote sensing. Two important 

factors are the further development of the technol-
ogy and a reduction in its costs. With respect to the 
media's use of remote sensing, the OTA technical 
memorandum, Conmnercial Newsgathering From 
Space, points out: 

To be financially viable, a mediasat would have to 
generate revenue sufficient to offset the costs of the 

system. Experts have estimated that a complete one
 
or two satellite mediasat system capable of 5 meters 

resolution, designed to operate about 5 years, could 

cost between $215 million and $470 million to 

establish, and $10 million to $15 million a year to 

operate. Even if each network used satellite imapes 

every day, only a few thousand images would be 

used per year; hence the system's development and 

operating costs could only be paid back if networks 

were willing to pay $35,0M0 to $73,0X0 per "story," 

an order of magnitude more than existing expendi-

iures for daily news coverage. 87  

Technological factors will also determine the vul-
nerability of a system to manipulation or interfer-

ence from other countries or hostile forces, or the 
possibility that it might be targeted and destroyed in 
space. 

The impact of remote sensing on national security 
will also be determined by the rules governing its 
use. One important set of rules will be those that 
govern commercial ownership. Until 1984, U.S. 
satellite remote sensing services were government
run, first by the National Aeronautical and Space 
Administration (NASA) and then by the National 
Oceanic andinAtmospheric Administration 1984, 	 (NOAA).However, Congress privatized remote 
sen ,an 198AT wongte c ratiforeof esensing, and EOSAT won the contract for offeringthese services within standards determined by na
these secr ited 
tional security. 88 

Other rules that will affect the use of remote 
sensing technology are those pertaining to the first 
amendment. However, these rules are unclearpresent. One source of confusion is that the Supremeat 
Court has not determined whether newsgathering is 

itself a protected first-amendment activity, separate 
from speaking and publishing.89 Nor has the Court 
decided whether the government has a positive duty 
to allow journalists special access to information. 9 

As the OTA report, Science, Technology, and the 
FirstAmendment, points out, technology is likely to 
blur distinctions between gathering information and 
publishing it, and hence the Court will eventually
have to confront the question of whether the press
interest in gathering news merits constitutionalitrs ngteignw eiscntttoaprotection under the first amendment, and whether 

remote sensing constitutes a tool that should be 
made available to the press for such purposes. 91 

86For a discussion. see U.S. Congress, Office of Technology Assessment, Commercial Newsgathering From Space, OTA-TM-ISC-40 (Springfield, 
VA: 	 National Technical Information Service, May 1987), p.4. 

871bid. 
88lrwin, op. cit., footnote 79. p. 363. 
glhc Supreme Court said in Blranzburgv.thiyes that "itis not suggested that news gathering does not quali fy for First Amendment Protection: without 

some protection for seeking out the news, freedom of the press could be eviscerated." Branzburg v.Hayes, 408 U.S. 665 (1972).
nl-he press has access to government proceedings, records, or other information that is available to members of the public generally. And presumably

the converse is also true: access denied to the general public may also be denied to the press, but the govemment may not close down avenues for gatheringand acquring news that are generally available to the public, without a compelling reason. See Pell v. Proctnuier, 417 U.S. 817 (1974); Sade v.WaSlungton Post Co. 417 U.S. 843 (1974); Houchrins v. KQED,483 U.S. I (1978). See also Rita Ann Reimer, Library of Congress, Congressional
Research Service, "Legal and Constitutional Issues Involved in Mcdiasat Activities," CRS Report No. 86-823A, 1987, pp. 6-8. When the United Statesinvaded Grenada in1983, the government nnmsed a total news blackout and prohibited members of the public and the press from traveling to Grenada.The press sought prospectively to enjoin the Executive from inxsing any such future ban. tie case was dismissed as nitxt. but the court went oil say that "[thel decision whether or not to impose a press ban during military operations and tie nature and extent of such a ban if imposed are matters 

to 

that necessarily must be left to the discretion of the commander in the field." Flynt v. Wenherger, 588 F Supp. 57, 61 (D.D.C. 1984) affirmned (on the 
basis of mootness), 762 F.2d 134 (DC. fir 1985. 

91U.S. Congress. office o ltechnolog. Assessmcnt, Sionte, 	 UtS.nt'/ehnolgl, ar th'First Am.- .'nent, OrA-CIT-309 (Washington, DC:
Government Printing Office, January 1989), pp. 9.10 In Juls 1987, the Department of Commerce -. ued a final regulation for licenses for privateownership of satellites such as Medna.sai, whch is owned by the electronic and print news media, on national security grounds. See Ramon L. Lopez,
"Remote Sensing and the Media." Spate ,%arket.n, Autunin 1987, pp 148-151. 

http:publishing.89
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Maintaining Internal Security and 

Social Welfare 


To maintain internal stability and social welfare, 
government must provide for law and order, collect 
revenue, and administer programs. The growth inl the 
number and scope of these activities has been 
accompanied by the growth of an administrative 
state. 2 The large bureaucracies that carry out these 
activities are organized in a hierarchical fashion and 
operate in accordance with set rules and procedures.
10 perform internal security and social welfare 
activities, the collection, retention, and exchange ofinformation on individuals is critical. 

TO Lssure that such practices are consistent with 
democratic ideals, agencies are required to perform
these functions in accordance with the principles of 
limited government and government accountability,
In tihe American Federal system of government, 
these principles require that power be shared among
Federal, State, and local agencies. Thus, most social 
welfare programs, while funded primarily at the 
Federal level, are administered at the State or local 
level. In addition, in carrying out its functions, the 
government must respect individual rights such as 
the right to freedom of expression, the right to 
privacy, and the rights of the accused. 

Before large-scale computerization of agency 
record systems, the information gatekeepers, in 
carrying out internal security and social welfare 
functions, consistedL primarily of the government 
bureaucrats in the Federal and State operating/line 
agencies, and iimlividual citizens themselves. Indi-
vidual citizens were able to perforn this gatekeeping 
function because the dif'fiuties involved in trans-
mi itring data from nanual record systeis via the post 
ano telcphone constrained agency exchanges of 
ifornmation. 

Advances in computer and commlunication tech-
nologies have greatly trans formed this situation. 
Today, computers linked to m,lecomniunication 
networks have become central to modern law 
enforcement, revenue collection, and program ad-
ministration. Enhancing the government's ability to 
communicate nationally on a real-time basis, these 
systems are being used to store, retrieve, manipulate., 

and exchange billions of pieccs of data necessary for 
investigatins, audits, histories, etc. In the process,
individual citizens have lost control over information about themselves. 

To understand how these developments might 
affect the realm of government. two rapidly growing
technological applications will be considered here: 
networked computerized information systems and 
online financial systems. 

Networked Computerized Information Systems 
Telecommunication linkages between ad amongTlcmuiainlnae ewe n mngovernment agencies allow for direct online inquir

ies from one agency terminal to a computerized 
database of' another agency. Although online data
bases are electronically linked and therefore are 
distributed in a physical sense, they constitute a 
centralized database in a practical sense. As corn
puter and telecommunication costs decrease, more 
and more agencies will automate their files and have 
tie capability to communicate online, allowing this 
virtual centralized database to grow. 

A number of computerized databases are now 
accessible online. The Federal Bureau of Investiga
tion's (FBI's) National Crime Information Center 
(NCIC), for example, has a number of computerized 

files, including the Interstate Identification Index 
(Triple I). The Department of the Treasury has 
developed an online system, the Treasury Enforce
ment Communications System (TECS), for identify
ing people coining into the country. Both the 
Immigration and Naturalization Service and the 
Social Security Administration maintain a number 
of' databases that other government agencies can 
access electronically. Additionally. private sector 
firms, such as credit bureaus and medical insurers, 
maintain a number of centralized databases that are 
accessible by government agencies. " 

These networked computerized information sys
tenis have created a Lie facto national database, 
maintaining up-to-date and complete information on 
all individuals. Using such a system, the Federal 
Government could centralize control at the expen:,e 
of State and local agencies. Moreover, it could use 
these networked systems for surveiIlance purposes 

-'lse Hicrigor, op. cil , hxlloiic ; nd SIcphcn Sk0iwrirrik I1h1inhhnga N\'ew ,mren an State I('ambrdgc .'anbridgc ULi|cimNiiv i'less. I992). 
'3[; S. ('ongrcs, ()Ificc oiI lch , gii ..A\gx smucrt I, deral (overnment Inifirmation l'hiudoi u ti'ctrolm Record S.'.ntm. and Individual 

Privarc, OIA-CIT-29 (Springficld, VA: Natnoal Tcchncal Inlormation Scr. ,cc, Junc 1t986. 
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to 	 exercise more subtle and invisible means of 
control over citizens, thereby shifting the relation-
ship between the government and !he governed. And 
decisions about the scope and use of networked 
computerized systems could be driven by technolog-
ical possibilities rather than by program needs, so 
that the costs of the systems exceed their benefits. 

Yet, under some circumstances, the networking of 
computerized information systems could benefit 
individuals in several ways. In fact, this kind of 
networking could allow people to have more control 
over information exchange;. Individuals could ac-
cess their own records through online networked 
systems, and perhaps even prevent unnecessary 
exchanges of information. If agencies were required 
to 	do cost/benefit analyses before network systems 
were deployed, these systems might also increase 
the efficiency of government operations. Moreover, 
if 	 standards were established for record quality,
inaccurate and incomplete information could be 
purged from agency files. 

How such systems will operate in practice will 
depend on a number of factors. The design of the 
systems will, of course, be critical; for systems can 
be constructed to foster either centralization or 
decentralization of data. In the case of the NCIC and 
the National Driver Register, for example, poli-
cymakers gave primary control to the States by 
deliberately designing the system to serve as an 
index for the State systems. Thus the NCIC's Triple 
I contains only the names and locations of files-the 
,.tual content of the records is maintained by the 
FBI or State agencies. This design preserves State 
control over its records, while allowing other States 
and Federal agencies to become cognizant of addi-
tional records. 94 

The quality of the data in the systems is, also a 
critical factor in their operation. Setting quality 
standards would assure that the data contained in 
agency databasesareaccurate. timely and complete.
Without a way to judge the reliability of database 
information, agencies will have to spend considera-
ble time verifying it. Setting quality standards is 
particularly important with respect to collecting 
information about individuals, who may be unaware 

that data about them are being compiled. The need 
for such standards has been formally recognized in 
the Privacy Act of 1974, which establishes require
ments for data quality. The Federal Goernment 
might also influence the quality of data, and the care 
with which they are treated, through financial 
incentives. For example, the funding of such net
works could be made contingent on the adoption ofparticular standards or the use of specific software. 

A third important factor in determining the 
system's effects on maintaining internal security and 
social welfare are the rules for gaining access to data 
contained in it. The fact that systems are, or can be, 
networked should not drive decisions about who 
should use them, and for what purposes. Privacy, 
national security, and program integrity may al! be 
legitimate reasons for limiting access. 
Automated Financial Transaction Systems 

Today, there are more than 70 different Federal 
benefit programs that provide care, goods, and 
services to people who meet eligibility requirementsbased on income level or need. Almost 75 percent of 
these programs are funded by the Federal Govern
ment, with funding for the remainder provided by
States and localities. These programs are generally 
administered at the State and local levels in accor
dance with Federal guidelines that may be very 
detailed or quite general. 95 

Altlhough the processes by which these programs 
are administered can vary significantly, there are 
five steps that are more or less common to them all. 
These are: 

1. 	determining eligibility and benefits; 
2. 	 verifying the eligibility of recipients; 
3. 	issuing benefits; 

4. 	 verifying the receipt of benefits; and, in some 
cases, 

5. 	redeeming benefits. 
Because these steps all enail the storage, re

trieval, and exchange of information, each could be 
automated using state-of-the-art c'-mmunication and 
information technologies. With automation, for 
example. tax authorities could electronically collect 
financial records from banks, employers, investment 

4U.S. Congress, Office of Technnology Assessinent, An Assesment of Alternatives ]or a National Computerized Critmnal lhstory System,
OTA-CIT-161 (Springfield, VA: National Technical Infonnation Service, Octob , 1982).

5 The major types of benefit prograni. include: r.dical (e.g., Medicaid and Maternal and Child iealth Services); cash (e.g., Aid to Families With
Dependcni Children (AFDC) and Supplemental Security income (SSI); food (e.g.. Food Stamp and School Lunch Programs); housing (e.g., "Section
8"and public housing); education (e.g., studcnt loans); jobs and training (e.g., under the Job Training Partnership Act); and energy assistance. 

9
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houses, and mortgage lenders: determine a person's 
tax assessment; and then electronically credit or 
debit his or her account. In similar fashion, govern-
ment agencies could employ new technologies to 
electronically deliver public assistance benefits such 
as cash, food stamps, and Medicaid benefits. 

There are at present a number of pilot projects 
automating the issuance and/or redemption of public 
assistance programs. For example, New York State 
has established an Electronic Medicaid Eligibility 
Verification System in order to verify, at the time of 
issuance, clients' eligibility for certain treatments or 
medications. And Ramscy County, MN,has begun 
to use automatic-teller machines and poin,-of-sale 
terminals to issue cash for certain public assistance 
programns. 96 The impetus to take advantage of such 
systems is likely to mount in the future, given 
growing concerns about government expenditures, 
fraud, waste, and program abuse. 

Automated finan-cial transaction systems that 
would provide such capabilities could be devised as 
online systems in which a real-time communication 
link to a centralized database is used to make a 
transaction. Or they can be systems constituted of 
smart cards containing a microchip that can be 
inserted into a read/write terminal to conduct a 
transaction. Both systems require a reliable and 
secure identity card with a unique personal identi-
tier. Some systems, however, might be designed to 
be dedicated to a specific government program, 
while others might be set up to be used by more than 
one program or in conjunction with commercial 
systems. 

Automated systems could help to strea-nline the 
administration of government programs, while im-
proving the accuracy and completeness of financial 
records. However, if they are poorly instituted, these 
systems could easily deteriorate to become bureau-

cratic mazes where the lines of authority among 
program officials and between the public and private 
sectors are very unclear. And, without clear lines of 
authority, such systems could not be held publicly 
accountable. 

One factor that will affect the costs, use, and 

impact of automated transaction systems is the 
technological choice about how tl,.-se systems 
should be devised. Although online systems are less 
costly than smart cards and could be more readily 
put into place, they are also more vulnerable and are 
subject to counterfeiting. Choosing the technology 
is also complicated by problems of technological 
uncertainty. The technology is changing so rapidly 
that, even if the government were to begin now to 
deploy online electronic systems using magnetic 
stripe cards, these systems might become obsolete 
before they are fully implemented. On the other 
hand, a commitment now to a microchip smart-card 
system might be premature not only for technical 
reasons, but also because as yet there is no commer
cial basis for such a system in the United States. 

Careful consideration will also need to be given to 
the privacy and security implications of using such 
automated systems, since their development and 
widespread deployment will result in the estab
lishment of a de facto national database. At a 
minimum, the operation of such systems would have 
to comply with the requirements of the Privacy Act 
of 197497 and the Computer Security Act of 1987.98 
In addition, proposals for establishing an electronic 
system for distribution and redemption of public 
assistance benefits, which depend on the Il';e of a 
magnetic stripe card or smart card, would give rise 
to concerns about the adoption of a national identity 
card. Americans have traditionally been adamant in 
their opposition to the use of a single identity card, 
associating it with authoritarian forms of govern
ment. This concern would loom particularly large 

Sadiscus;,ipn. see I '.S Congress. ()ffitc ct "technology Assessment, Ih'ctroo lIerv (fPuhl ,A.sistaiirnlnit.' Tehzdogy options and 
Polcu/.o'., OtA-MIP-CI-.17 (Sprigfihel,dVA National lechnical Information Service, April 1988). 

"TPeronal Inlormaton in Federal agetic,ilaiabases receives soie protect ion under the Privacy Act of 1974. which gives individuals certain rights 
to exercise ome control over the iolIeltand uses of persoinal Ilormiation about thelniselves. hey have the right. for example, to see and correct 
mforriatlOli ,and to clialletige sCondarv uses of that inforlition The act also requires agency staffto handle personal information in a manner consistent 
kli individual privac tI hus. teil."must ensure that information is current arid accurate. that it iscollected directly front the individual, and that adequate

safieguard.s are provided to prcvent nisuse i ensure agency compliance wih these principles. the act lets individuals bring civil and criminal suitsci, 
IiI cases \;isere Iiiormation v,as wd Ifull. and Inteintionially handled ii %iolaiio;i of the act. tiaddition. tileOffice ofManagenirit and Budget was assigned
responsibilit for overseeing agency itiplcenietiatii11O the at. 

Tthe (omputer Security ALI of 1987 assigns to the National Institute of Standards arnd Technology the responsibility fir developing technical,
tnaniagenntit. phsIal, and adnaiistratixc standards and guidelines forfie security of sensitive informtation in Federal computer systems, and tor 
developing guidelines fortraining in secury assareness and practice for personnel operating Federal computer systems. 

I'Themost recent national debate ott thecreation oh an identNt, card txk place inthe early 1980s. It was generated by a proposal of the Select 
Conmnssion ott Immigration and Refugee Pohc to create anternipoyee-identification card. 
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if the Social Security Administration were included 
in a national, automated system. Moreover, if the 
card were used only by those participating in benefit 
programs, it might be opposed on the grounds that it 
stigmatized an economic and social subset of the 
population. 

Providingfor Openness 

In the United States. open communication is 
onsiderd UnitedStat.pen tom sthbe ningaconsidered to be fundmtental to maintaining democ-racy. as is indicated bv the first amendment's 

protection of freedom of speech and press. At the 
very least, openness requires a two-way flow of 
information from the government to the public and 
from the public to ie government. Openness will 
truly flourish, however. only when there is an active 
exchange and debate of information and ideas-
what Justice Holmes termed a "marketplace of 
ideas." As Holmes said: 

The ultimate good desired is better reached by free 
trade in ideas-that the best test of truth is the power
of thought to get itselfaccepted inthe competition of 
the market."' 

The primary gatekeeper mediating the exchange 
of messages between government and citizens and 
providing a forum for the "marketplace of ideas" has 
been the traditional press-daily newspapers, na-
tonal magazines. radio. and 'TV networks.")' Be-
cause the press has played such an important 
gatekeeping roleit 2 a number of rules and regula-
tion, have been adopted that establish its rights and 
responsibilities. The first amendment recognizes the 
watchdog role of the press and thus protects it 
against prior restraint, libel, etc. The Fairness 
Doctrine requires that broadcasters meet a "public 
trustee" standard by allowing the public to respond 
to broadcasts involving personal attacks or political 
editorials. The press has also benefited from the 

Freedom of Information Act, which requires agen
cies to make nonclassified records available on 
request. In addition, there are rules restricting 
concentration of media ownership, which are de
signed to maintain diverse sources of information. 

New technologies directly affect these points of 

public access, and hence they will help to determine 
how open the American political system will be. 
Two new technological applications are considered 
here: the use of satellites by local and regional newsoutlets, and the political uses of electronic bulletinboards. 

Use of Satellites for Local and Regional 
Newsgathering 

New satellite technology and portable transmis
sion equipment have made it possible for television 
stations to videotape news events, relay them to a 
satellite, and then transmit them to receiving stations 
for direct broadcast or editing so they can be 
included in a later newscast. To do this, stations use 
Ku-band satellites and a van with video equipment,
together with a dish that allows the van to send and 
receive TV signals via satellite. 

Network television no longer serves as the pri
mary gatekeeper covering public events.I"- Using 
satellite technology, for example, Cable Network 
News, other news stations, and local network 
affiliates can now send their own crews to cover 
stories. There are, moreover, a number of news 
services, such as Conus's Washington Direct, that 
use satellite technology to feed members of their 
cooperative live, unedited coverage of events and 
press briefings from the Nation's capital. Taking 
advantage of these services, local stations may have 
access to more sources of news, arid may also find it 
easier to cover national and international news with 
a local slant.t 4 Ideally, local viewers will be able to 

).Ahrart.5 v. I 'uted States, 250 t 'S. 616, 630 (disseningi 
1()Additionall), Federal agencies and depiisiory libraries have been important gatekeepers for disseminating public infonnation. See U.S. Congress, 

Office of Tecinology Asses.tsmeni. In/ortmrun tte Nation Federallnformation Dissemination in an Electronic Age, OTA-CIT-396 (Washington, DC: 
U.S. Government Printing Office. October 19)8. 

'1 :See I.-turence Parisot. "Atitude' .About the Media: A Fivc Country ComIpanson,"' Public Opinion, Januarv/Februarv 1988, pp. 18-19.60; Robert
MacNeil. "'lieMass Media and Public Trust,' Occa.sional Paper No. I, Gannett Center for Media Studies. April 1985; and "hie Media and [he People:
Americans' Experience with the News Media. A Flt. -Year Review. Gannett Center Working Paper, 1985.
 

"See .ie Futurist in Charge at NBC Ne%, ,- i ltro icy with NBC Ncs 
 sPresident L.arry Grossman. Broadcasting,leb. 29. 1988, pp. 44-54; Alfred
J.Jaffe, "Early News Surge Continues," itels.sion,Ra4io Age, Ma) 16, 1988. pp. 39-40; David G. Shaffer, "By Van and Satellite, Lcal Newscasts Are
Going National," The New York I tmes.. Dcc. 21. l986 ; -liot Tiegel. "Independents Find News Niches," TelevisioniRadio Age, Jan. 25, 1988, pp. 70-7 I,
99.100: and "The Business of News," Gannett ('enter Journal. vol. 1,No. I, spring 1987. 

10in less than 10 years, the number of press members in the Senate Radio and TV gallery has grown from 750 it 1979 to over 2,300 in 1987 (3:1 ratio
of support personnel to correspondents). See Iloward Fields, "D.C. Crowded A-sStations Elbow In For News Feeds," TelevisionlRadio Age, Sept. 14,
1987, pp. 51-52, 4; and Dan Tuden, "Hometown TV Coverage Is Booming," National Journal. Aug. 29, 1987, pp. 2174-2175. 

11
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watch national and international news with an transportable uplink. However, networks, independ
analysis of how events affect their local area. ents, and associations argued that "news" does not 

Notwithstanding these potential benefits, some give such notice. Agreeing, the FCC began to allow 
fear that widespread use of satellite newsgathering operations without notifications within a reasonably 
will reinforce the trend of treating "news as enter- small geographic area. 
tainment."' I Others are concerned about the loss of If competition among news programs %ve,-e to 
network control and its effect on the role of the news beccme greatly accelerated, advertisers might play
media in shaping a national agenda. As a former vice a greater role as information gatekeepers, in some 
president and director of news for CBS asked: cases even dictating programming. Under such 

Are the networks soon to become a kind of circumstances, networks and affiliates might be 
electronic Associated Press. simply feeding stories more reluctant to air straight political material, such 
to affiliates who will then repackage them in their as Presidential speeches or news conferences, as 
own newscasts? t 6  proved to be the case when President Reagan

delivered his February 1988 speech on Contra aid. ")Some are concerned that the cost of satellite uplinks Under highly competitive circumstances, gaining a 
may lead to further concentration in the industry. At percentage point becomes more important than 
present, a number of satellite newsgathering services preserving tle integrity of political events. Such a 
have developed to compete with the networks in conflict took place, for example, during the 1980 
selling feeds to local and regional stations, among election when the race to be first led the networks to 
them Hubbard's Conus, Turner's CNN, Westing- project Ronald Reagan as the winner even before the 
house's Newsfeed, and the Chicago Tribune's Inde- polls on the west coast had closed. 
pendent News Network." 7 However, in covering
certain events, such as the 1988 national political Electronic Bulletin Boards 
conventions, there may be too many vans and not 
enough transponder time, which may lead to further To effectively champion one's views, individuals
cooperative action in purchasing satellite time and do not just act alone; they act in concert. The new
sharing vans on location.1t5  technologies, with their capabilities to store, manip-

The role of satellite systems in delivering the ulate, retrieve, and network, are optimally suited to 
news will depend in part on the conditions and rules help them in this regard. With a personal computer

and a modem, individuals can collect and storeof access to them. If, for example, access to satellite information related to their concerns; they canuplinks is very expensive, some stations will proba- maintain lists of potential supporters and contribu
bly be excluded.geogrphiclocaiontorsAccess could also be limited due to manta s pcif e sa oteran c anand target specific messages to them; they cangeographic location, match organizational resources with organizational 

Regulatory policies will also determine access to needs; and they can gain constant feedback about the 
satellite uplinks. In the fall of 1987, the FCC relaxed progress made. 6-4being Figure illustrates, for 
restrictions governing the use of transportable Earth example, how the new technologies can be used to 
stations, which eased operations for satellite manipulate and structure information in a way that
newsgathering vehicles. Previously, FCC licenses will improve both the efficiency and effectiveness of 
had required 5 days' notification of intent to use a a political campaign. 

ISSee Alhheide, op. cit., foonoic 50; lxo Bogan. "delevistin News as ntitertainineni." Percy II. Tannenhaum, Ihe tniertnnetiFunctions of 
Television (Ilillsdale, NJ: Lawrence Erlhauni Associates, 9180i; and K. Lang and G.E. Lang, 'ohtics aruf Tehv :on (Chicago, IL: Quadrangle. 1969). 

I
t 


Bunon Benjamin, "Technology and the Holloin Line Create Prolound Challenges," The New York l'nies, Aug. 17, 198(
 

")-lbid. 
I°"SNV's to Play Major Role in 1988 Campaign Coverage.' Broadi asting. July 20. 1997, pp. 46, 48, 52. 
im'"White House Faults Netw orks for Skipping Reagan Speech.- Blrodca.dtng,Feb. 8. 1988. pp. 113- 114. There are oier times when neiss ork needs 

dictated scheduling of Presidential speeches In February 1978, CBS delayed President Carter's address on ratification of the Panawa Canal treaty
because it had amade-for-TV movie scheduled President Reagan's 1986 State of the Union speech was delayed because of the Challenger disaster and
had to be rescheduled during the first %ke.kof February. which is also the time for the network ratings sweeps. Tb avoid interfering with scheduled 
programs (e.g., NBC's Peter the Great mii series). President Reagan began his speech an hour earlier, which required passage of ajoint resolution of
Congress. Tts meant the people on the west coast were still at work during the President's speech, and resulted it nore people watch-ng the Democratic 
resporLse to it. 
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Figure 6-4-Development of Custom Targeting Database 

Work flow 

Survey Census Electiondata data returns 

Derive Derive neighborhood Derive 
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Intentions * Income 9 Core democratic
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Telephone calling Check off listsforms Precinct walk lists Coptrtp recinct listsClerical .eeds 

SOURCE: Kevin L.Kramer and Edward J.Scheaeider, 'Innovations inCampaign Research, Finding the Voters inthe 1980s," Robert G.Meadow (ed.), NewCommunications Technologies in Politics, (Washington, DC: The Annenberg Washington Program, 1985), p. 24. Reprinted with permission. 
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One does not need to be a seasoned political
activist to take advantage of these new capabili-
ties. 1 0 Acting on his own, one man in Colorado 
Springs, for example, led a successful campaign to 
block a local ordinance placing r-estrictions on 
home-based entrepreneurial activities. Surprised 
that he was the only citizen to attend the first hearing 
on the ordinance, he brought the issue to the 
community's attention by publishing it,together 
with a list of his concerns, on his computer bulletin 
board. A small notice in the local newspaper helped 
to advertise his plan. A number of people contrib-
uted their comments via the computer bulletin board. 
When a second hearing was held several weeks later,175 people appeared to defea: the ordinance.11' 

To provide citizens with a new means of learning 
about government activities, some electronic bulle-
tin boards have been established by State or local 
governments. In May 1987, for example, the Utili-
ties and Commerce Committee of the California 
State Assembly set up an electronic bulletin board 
system, "The Capitol Connection," which enabled 
participants to learn about legislative and regulatory 
issues and to engage in debate with other partici-
pants on these issues.1 1 2 Accessible via four tele-
p ho ne li: phon liesformset t comen onere pes, fo r u m s we re se t up to c omm e nt on 
various pieces of legislation. Although this bulletin 
board had about 1,000 registered users, it was 
recently discontinued for lack of funding.' 1 3 

These experiences illustrate how electronic bulle-
tin boards could give rise to new electronic conmu-
nities. promoting discussions and the exchange of 
information on a range of public issues. Moreover,
with software that provides text on demand as well 
as sophisticated graphics. bulletin boards could 
lower the barriers of entry into the world of 
publishing. In addition, by taking advantage of the 
interactive nature of this technology, individuals 
could also use electronic bulletin boards to become 

their own media gatekeepers, structuring the content 
of the information they receive. 114 

But the deployment and use of electronic bulletin 
boards for political purposes could also have some 
less positive effects. Not only will new groups be 
established outside of traditional political channels, 
within existing groups, there is likely to be a shift in 
the chain of command. Inaddition, to the extent that 
electronic bulletin boards are employed to target 
specific people, they could lead to the fragmentation 
of the body politic. 

The rules and conditions governing access will be 
a major factor affecting the impact ihat electronic
bulletin boards have on political life. Access, for 
example, could be limited by the costs of such 
systems or by the lack of skills to use them. Some 
groups have sought to address these problems by 
making computer terminals available in public 
places. For example, the Community Memory Pro
ject in Berkeley, CA, installed public access termi
nals in a food cooperative, cultural cen!er, andcommunity store.1 15 Similarly, recognizing the im
o rtance o iilarly, rch t hem

portance of public access to such systems, Assem
blywoman Gwen Moore introduced legislation intothe California State Legislature designed to makec m u e e m n l o e wd l v i a l n p b i 
computer terminals more widely available in public 

For electronic bulletin boards to be widely acces
sible, they must be able to interconnect with thepublic telecommunication network and/or with pri
vate networks. The development of, and agreement 
on, standards is therefore also important. 

Ownership of systems, registration requirements, 
and system gatekeepers will also be important 
determinants of the openness of such communica
tion systems. Thus, a number of questions will need 
to be answered with respect to rules of access and 
use: 

"Of-'or a primer on how to use such systems to achieve [I)litical objectives, see Pacific BeIl, Electronic Citizenmhitp, October 1988. 
1i IDave Hughes. "The Netglihorhix)d ROM, Coniputer-Aided lncal Politics," Wludte Earth Review, vol. 45, March 1985, p. 89.
 
1-David W.Batterson,"Tlc Capitol ConnecItn 
 9
(," ' r"urrnts,Aug. 25-Sept. 7. 1 87,p. 20t; and Mary Eiscnhan.' California Lawmakers Meet 

the Electronic Age," Microtimn'.%, I988, p. 118.Februar, 


113Personal communicatiot, Robert Jacobson. consultati 

4

to the Calhloinia Assembly Utilities and Commerce Committee, Feb. 5. 1988. 
i 'A survey of users of a political computer bulletin board system, "FhcPolitical Forum located in a university commuity near a State capitol and 

carrying two iioteracuve programs, Messages and Issues, in which a State senator provides a weekly legislative update--revealed that overall use wasmotivated equally by surveillace Ifinding out ",hat ,:as
gotng on). personal identity, and diversion. Sec Gina M. Garramone, Allen C. Harris, and RonaldAnderson, "t;ses of Political Computer Bulletin Boards." Jourrul ofhtroadcating & Electronw Media, vol. 30, No. 3, Summer 1986. pp. 325-339. 
5l"New ('M Network Gets Goodl Responsc," Comnutut 'Menorv News, No. 2. pp. 1-2, 7. 

i i .,State Assembly Experiments with 'Electronic Democracy'via Computer Bulletin Board, 'The Capitol Connection.' "Press release from California 
Assemblywoman, Gwen Moore. Sacraniento. (A,May 27. 1987, 
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" Should anyone be allowed to get on a bulletin 
board? 

"Would open access on such a scale lead to 
problems of information overload'? 

" Are there ways to set quality standards for 
content or provide some form of evaluative 
review'? 

" How are agendas set, and who has the authority 
to set them? 

Providingfor Participation 

Classical political theory posits that ademocracy
exists when all citizens actively participate in public
affairs. In reality, all democracies limit citizenship 
and the ways in which citizens can participate in 
politics.117 In addition, people differ with respect to 
the ways and the extent to which they participate,
depending on estimations of their own effective-
ness.118 

Although direct participation is possible-
through letter-writing,, visits to government offi-
cials, testifying at meetings, demonstrations, and 
running for elected office--most participation is 
indirect, as in the case of voting for representa-
tives. l '" This indirect participation has been medi-
ated primarily by political parties and interest 
groups, both of which articulate and aggregate
preferences, recruit members and candidates for 
political office, persuade voters and government 
officials, and disseminate information on public 
issues. 121, 

Allowing people to circumvent parties and inter-
est groups, new comrnmunication technologies are 
certain to affect the American political system and 
how people participate in it. 21 Two applications are 
examined here: the use of cable television to target 
potential voters. and the use of networked computer 
systems in political campaigns. 

Use of Cable Television to Target Potential 
Voters 

In political campaigns, advertising has been a 
traditional mechanism for persuading voters. Cam
paigns have advertised in newspapers, on radio, and 
on television. Between 1980 and 1988, the total cost 
of running Senate ajid House campaigns has almost 
doubled, from $239 million to an estimated $540 
million. A significant proportion of this increase hasgone to advertising, as can be seen in table 6-4.122 

With programming provided by cable channels 
now accounting for )3 percent of total viewing 
among cable households, this medium has become 
avery cost-effective means by which advertisers can 
target political messages to specific audience 
groups. Not only has the cable audience increased 
considerably over the last several years; in addition, 
of all television viewers, cable viewers are the most 
politically active. The Cabletelevision Advertising 
Bureau notes, for example, that according to some 
studies: 

Cable subscribers are 26 percent more likely to 
support a political group or a candidate than non
cable viewers. By a 30 percent margin, cable 
subscribers are more likely to engage in political
fundraising: they are 36 percent more likely to be 
involved in local issues, 56 percent more likely to 
have personally visited an elected official in the past 
year and 34 percent more likely to have exoressed an 
interest in writing to public officials. 23 

Moreover, a candidate's message can be targeted to 
specific geographic and demographic audiences. As 
Sabato and Beiler describe this advantage: 

The process of "targeting" involves cross
referencing polling and census data to enable a 
campaign to send key voters the precise message 
they want to hear. Until recently that has meant 

'.Set' Carolie Pateliralil. Participation and lcmn, 1ratc 'lheor,(('anbridge. MA: Cambridge Universiiy Press, 197); and B'enjamin Ginsberg, The 
(Cms'qi.r'cre.s cf Con.vent Nes, York, NY Riandomr |louse, I982). 

ISA IAgus ('.rpix'.il, 'hl hp I- C.romi. r'e. Walren F. Millcr. and Donald L.Stokes, lhe Amerwcan Voter (('hicago, Ii. The tI 'iversiiy of Chicago Press,
19(4)), and Herman t . Ni. Sidric,. Verba. .trd Johni R Pitirock. Tle ('hanging Atnrwcan I 'oa'r Canbridge, MA: l tarvard Uivetsity Press, 1976). 

' SidricyVVeri; arid Nornari II Niw. I',ltti, icrAnric I h'tcl"t D 'morracIfcttoradn Socialh'quiht. (New York. NY: harper arid Row, 1972). 
2Pcii|tih cai parties Lan tbe hslirrigished firoii irnterest groups t) tile brorader base if tleir nelltbrsllip al(i their inUth greater role ill structuring

coirons. See ('rrilon Rossiter. t rr 'eacid I',ihti, s In Ar'rucai IIthraca, N'I'c: ('ornell tiversit. Press. 19i0), for all accuiurto im[xlitical parties IIi tieUited Srar es. Fo r a general acc, i tii I1 [OILcu I crCsi i!roLpsh e t set' Jr'fire) M. Berry, The intere.tGroup .SocittV (otston. MA: [.titlc Brown, 1984)
'-'For a collecton of articles iandmatcrials relating to tills subject, sLc Jtl M. Swerdlos (cd.), Meria Techiology atul the Vote A SourCe Book 

( Boulder. CO. The Wervesw Prcss, It)8 )
1-'-AcIkrhrirg to Curtis G "'In 1974. re iacragc tuieiall lost per vtc as 6r7 cents. In I9M, it was, $7.7.1 itt 1974, the average itredia cost per vote 

was 12 tcents. In 198-., it was $35- Oeall tairpaig cists hrase Increased since 1974 d out fivefold. Media etists have increa.sed tenfold." As cited 
In S ,erdlo'A W i, 1, , il... 1x0111tC I , [21.p I 

1231.loyd TrutInian, "Audio)/V I.al I argeli g Ir ough C'able l'eleitsi n." Ibid.. p. 27. 
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Table 6-4--Political Advertising on Television 

Year 	 Network 
1970 ..................................... $260,900 

1971 ..................................... 30,000 

1972 ...................................... 6,519,100 

1973 .................................... 1,199,000 

1974 ...................................... 1,486,200 

1975 ..................................... 1,744,200 

1976 ...................................... 7,906,500 

1977 ..................................... 
1978 ...................................... 1,065,800 

1979 ...................................... 255,000 

1980 ..................................... 20,699,700 

1981 ...................................... 713,100 

1982 ..................................... 861,900 

1983 ...................................... 2,739,700 

1984 ..................................... 43,652,500 

1985 ...................................... 
1986 ...................................... 459,300 

1987 ..................................... 
1988 ...................................... 38,520,700 

SOURCE: 	television Bureau of Advertising, Broadcast Advertisers Reports 

Reprinted with permission of the Television Bureau of Advertising. 

defining demographic "clusters" that react with 

supposedly predictable political behavior, identify-

ing their geographic presence and then exposing 

them to highly specific and often dramatic direct 

mail ...Cable services are becoming more seg-

mented, but the expanding scope of system "inter-

connects'--computer networks organized by groups 

of local cable systems that can facilitate placement of 

ofloalcbleystesthtcafaclitacphemetof 
messages in numerous demographically homogene-
ous communities simultaneously-will further "fine 
tune" the audience. The cost per thousand viewers is 
as much as one-third lower than the shotgun 
approach of network television.' 24  

Given this ability to offer the visual and audio 
impact of mass media advertising with the specific-
ity of point-to-point communication, one media 
lawyer has characterizea cable advertising "as a 
perfect merger between TV and direct mail."'" 5 

Another attractive feature of cable is its flexibil-
ity. Cable stations accept longer advertising spots 
than do broadcast stations, allowing candidates to 
prepare personality profiles or pieces on specific 
issues. 

Spot/Local 	 Total
 

$11,789,000 $ 12,049,900 
5,490,000 5,520,000 

18,061,000 24,580,100 
7,885,800 9,084,800 

21,781,600 23,267,800 
6,251,000 7,995,200 

42,935,700 50,842,200 
14,992,600 14,992,600 
56,545,000 57,610,00 
16,891,700 17,146,700 
69,870,300 90,570,000 
20,114,300 20,827,400 

122,760.300 123,622,200 
24,609,700 27,349,400 

110,171,500 153,824,000 
22,680,500 22,680,500 

161,184,000 161,643,300 
24,923,200 24,923,200 

189,379,500 227,900,200 
Spending figures compiled by the National Association of Broadcasters. 

Although cable companies have only recently 
targeted political candidates as a new source of 
advertising revenues, as early as the 1960s they 
recognized that political candidates were potential 
advertisers. In 1968, Presidential candidates were, 
for the first time, given free time on cable, and the 
National Cable Television Association (NTA) 
Ntoa al eeiinAscain(CA 
urged them to take advantage of cable's special 
ure the antge o Avetising 

features.t 26 In 1987. the Cabletelevision Advertising
Bureau and NCTA held a workshop on Capitol Hill 
designed to promote political advertising on cable. 
More recently, focusing on their targeting advan
tage, some cable systems and/or cable programmers 
are now designing systems in which messages can 
be addressed to a particular viewer. 

Assessments of how cable advertising might 
affect American politics differ markedly. Noting 
that American politicians have only rarely been able 
to directly engage the electorate, Frank Luntz, in his 
evaluation, emphasizes how television and televi
sion ad ertising now permit political figures to do it. 
As he says: 

Integration of television into the political environ
ment in the 1960s and 1970s enabled candidates, for 

124Larry Sabato and David Beiler. "Magic. or blue Smoke and Mirrors? Reflections on New Technologies and Trends in the Political Consultant 
Trade," Swerdlow (ed.), op. cit., fixm ote 12 1, pp, 7-8. 

12 5John Wolfe. "'Tossing Its hat Into Political Ad Ring." Calei ion. Feb. I. 1988, p. 31: and "Cable Delivers the Electorate, Says Panel. 
Broadcasting, Jan. 15, 1988, pp. 76-77. 

125 lthiel de Sola Pool and Hcrbcr E Alexarider report, in "Politics aWired Nation." Ithiel dceSola Pool fed.). Talking Back Cin'izen Feedback afd 
Cable Technology (Cambridge. MA: MIl Press. 1973), that: "Both the Nixon and Humphrey catipaigns niade organi/ed efforts to .olicit cablecasters 
to present their candidates. The Nixon canipaign reported that 415 systems with a potential audience of 4.7 million people carried the Republican 
materials, while the Humphrey campaign reported that 303 cable systems representing apotential audience of 3.5 million people carried the Democratic 
materials." 
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the first time, to appear in bodily form, in the homes 

of constituents. In tilenext decade, the typical
statewide campaign will spend at least half of its 
dollars on political advertising, and will reach morevoters more often with more informtion. Although 
still far away in Washington. IDC. elected officials 
have become less obscure and more accountable 
figures Television advertis ing has given iany
American voters the ability to recognize the calldl-
dates' names and faces--and learn something about 
the background of the people they are electing. 1-

Alternatively, others view cable advertising as 
providing one more device for tfedia professionals
to more eftectively "narket" their candidates, a 
development that they fear can onl serve to make 
political figures more. and not less, remote from the 
general public. As voiced by fortmer Senator Charles 
McC. Mathias: 

Under the current svstem, few candidates relish 
the task of getting elected. There is increasing 
awareness that rmnot(,rn campaign technologies have 
fostered a remoteness from the voters ...The 
expertise of campaign protessionals--politicaIl con-
sultantLs, media advisors, pollsters, direct mail spe-
cilisas--lies in the technique of'mass marketing, notin fostering personal contact between candidates and
the voters.-" 

There is also concern that cable's targeting ability
might serve to fragtnent tile body politic. Because 
politicians can vary their messages according to 
what particular audiences may want to hear, voters 
may be less inforned about alternative points of 
view, and less inclined to consider their own 
opinions in light of a larger, national context, 

(able targeting nav also rcduc tiche politiciats'
dependency on traditional political information 
gatekeepers--In particular the press and political
parnies--a development that could have major 
consequences for public policy. .\s Swerdlow notes: 

Public polticy is closelN tel to this fragmentation.

Politicians and public officials, fol lo , ing the lead of 

advertisers promoting g(ls aniid servies, nosA 

larget messages at 
 groups such a' I)INKS (double

income, no kids) This is far diffefrent than address-

1-71-rank 

ing Democrats or Republicans or consrvatives or 

liberals, and is becoming tie best way to mobilize 
voters in modern America.121' 

How cable advertising will affect American 
politics will depend on tle development of' the 
technology and its strength of appeal anong media 
buyers. It will also depend ott the costs of cam
paigning and the nature of campaign financing rules, 
as well as on the ability of parties, the press, and 
other media to continue to play their traditional 

political gatekeeping roles. 
Success in using cable to target voters depends to 

a considerable degree on the quality of data ema
ployed. In the past, the demographic data about 
particular audiences within a specific cable system 
were fairly sketchy, and often out of date. Lately,
however, data have improved. NCTA has recently 
merged its databases, creating an online service that 
can identify cable advertising possibilities according
to congressional district, together with demographic
indexing and a list of current open ad slots. 1311As the 
quality of these tools increases so will their use by
political media professionals. 

Although media buyers in political campaigns are
just beginning to recognize cable's potential, many 
are still unfamiliar with how to buy media time.Others are reluctant to use cable because they want 
to avoid the problems of having to make a number 
of different, separate deals with local franchises in 
order to buy time for a statewide or national race. In 
their efforts to attract political advertising, cable 
companies are now trying to alleviate some of these 
problems. To help media buyers plan and coordinate 
advertising for political candidates, a number of 
multiple system operators are planning to establish 
a nationwide 'buyers service.' 

Campaign financing and campaign-financing 
laws will also affect how cable advertising impinges 

on democratic politics. With campaign costs sky
rocketing. politicians will increasingly be inclined to 
seek out the most cost-effective means of influ
encing voters, such as cable advertising. 132 Limits 
on canpaign expetditures might constrain the 

I.unl/,"(alipaign Ic tinitki antiI Aincri, ain I k)noti rat. N."SerdIo 4 ied ).Ii it. fooii oie 121. IX). 

I-"As cited in iid. p 4 

'-Joel Swerdlow, "Fragnicniation 
3

of theLrectnratc." Scrdto, (ed.i,op cit.. footnote 121. p 107 
('Sabato and Beiter, op. cit , footnote 12,:.p. 9 

1'Jeannine Aversa. "tnited (able I' Aniong MSU' (onsiderng Poltical Ad Service," Midtchannel Newi, Jan. 18, 1988, p. 4.'211 should i soied thaitinder pro%niiin,adiipil i I 172 Iosection 3 15ot (tie ('omn ications Act, station%are tocharge the "lowest unitrate"for politicaJ adversing In theI1)80.hishruic has not th'cn diiigentl. enorced by the F(.C 

1
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amount of money spent on political advertising.1 33  

However, it might also induce politicians to spend 
their limited advertising budgets on cable TV, since 
cable costs less per voter and is rapidly becoming 
equal to network TV in effectiveness, if not more so. 

Whether or not cable advertising will serve to 
fragment the public and displace traditional gate-
keepers will depend not only on what happens 
within the cable industry itself: it will also depend on 
the development of other media and the deployment 
of new technologies. Thus, it is evident that political 
parties have not remained passive in the face of 

technologica! change.' In many cases, they have 
e tspentassumed the role of' technological expert. offering

their incumbents and candidates high tech services 
to help them make their cases to the public. These 
services might include, for example. the develop-
ment of computerized voter lists, targeted appeals to 
get out the vote, and even video and satellite 
facilities.1 35 To the extent that traditional gatekeep-
ers find new niches-and there remain a number of 
different, although equally effective, paths by which 
politicians and the electorate can communicate-the 
impact of cable targeting is likely to be diminished, 
On the other hand, to the extent that cable advertis-
ing proves to be far superior to other means of 
political communication, its impact on American 
politics is likely to be considerable. Under such 
circumstances, the government may want to assure 
that other effective communication pathways not 
only remain available, but can also be accessed in an 
equitable manner. 

Networked Computer Systems 

All major and most minor poliical campaigns 
now use computers for scheduling, fundraising, 
speechwriting, demographic analyses, profiles on 
competitors, communication with field offices. di
rect mail campaigns, targeting swing voters, organ
izing volunteers, budgeting, and financial reporting 
to the Federal Elections Commission. Computer 
systems and software vary dramatically in sophisti
cation and cost, with the price of campaign software 
packages ranging, for example, from $135 to $7,500. 
One political consultant estimated that in the 1985
86 congressional campaigns, about $2 million was 

on software and about $20 million on computer hardware, software, and services, including the 
purchse ofvoterlists. 3 , It was estimated that by the 
spring of 1988, more than $19 million had been 
spent in Federal campaigns on computer programs, 
voter lists, and computerized fundraising.137 

in addition to using their own computer networks, 
campaigns also subscribe to online information 
services that allow them to follow and analyze not 

only coverage of their own campaigns, but that of 
others as well. One of the most ambitious of these 
services to date is the "Presidential Campaign 
Hotlinc," which provides summaries of political 
news from electronic and print sources for a fee of 

5$150 to $350 per month. 13 Subscribers include 
campaigns, new organizations, lobbyists, and politi
cal consultants who depend on this service for an 
"insider's news summary."' " Hotline also offers 
"Campaign Reports," an electronic bulletin board 

1 A lthough the power of nities to illucrm c aipaigns and thus affect the outcome of elections is wclt documented. it has been difficult to fashion 
pu')lc policies to address this lrobtlem All other deniocratices establish some regulation over the use. iming. and/or format of ipolitical advenising oni 
television by. for c.ample, allokatig free tiroe. Ilin rig ritire and moeyo that can be spentr, and applying restricti ons ol fonnat Ir tire United States. 
ho,,ever, tile Supreme Court has proitcc Ied caripaign Lonlributons. Ireatirg thern as betirig eluivalenit to "'speech - I-or (1]sLrssins. We I)avid 1I.Reecs, 
"Menorandurr on Corsriiuronal Issues Rai'.ed b,, Proposed Rstierlion oni Televisn Advertising iutFederal Elecrio Cialilaigs.'' appendix to 
tcsllriorly of Cunis B, Garts. Vice P'rcs dert and I)irector. (orrrititee 1or tie Stud) til the Ainericani lettorate, betore tire Senate ('rninrtiee trir 
Commerce, Science and Transp irtatton. Sept I1. 1)95. p, 12. See at'aIJ. Skelly Wright. Moncy and the Pollution of Pol tics: Is tile First Anercnenrt 
arr Obstacle to Poititcal i-eual ii. ' l r h2. No 4. May ortrlReiorm , hearings( t t litRe%icK, vol 1992. reprinted IT]lPohticalIltonon and ( 'O tltt 

before tile t: S Joint t'onokuUt oinii rice, 1)tih (iong . 2d scss , Nov 17, 1 . and l)ee . 15. 1982. p 173 
41For ageneral discumslornt oto pare. re' adaping. see 'aul S.I lrrisori. Partm (Canyargnngin ti t9,1980s Itambridge, MA Ilar' ard Unix ersit 

Press, 1988) 
I"For a discussion, se ibid Sce also Ri ucrt riantire." le I'an, ts Citisu i a i'" ir(& pai rt (:hrtit n.Magaine,July/August 11)87, ais reprinted 

riiSwcrdtlo'% led.). o. cir. t, lnotiuue 121. and Septhen Iraiti ti. Pt ihiiialI'ari.t i i the It, intogrral Age (Ness York, NY I irgrirai Satellite 
(orunuijeations, April 1988). 

1'lJohn Aristotle Phtilips. P;esitleni Art,. Ic Ii ut in , as quoted Ili lhiabeih Fucker. "Cotlicpuers Filler tile Wort Idof Poluits. The Wa. ington 
Post. Washington Businc&s. Mar. 7, 1t)88. 1) 

I "Andrew Rosenthal, "Poitil ais Yield t ('tomphrters," I i, N'ri York 7rimes. May 9. 1989. p. )5. 
81-or adescription by this sest, 'ts toundcr. see Larr) (liec . " lie Presideicial Campaign I Irtlnc," Swerdlo, (cd.,.op. cit., footnote 121, pp. 21-25. 

13 Eleanor Randolph. "A Htol Oft-lire-Wirc Servite for Pol itical Junkies." T/i Wa.hington PosPt, Oct. 11, 1987. pp. A I8-A 9. 
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for press secretaries, in which each candidate can run 
200 unedited words.1 44) 

Networked computer systems could serve not 
only to make political campaigns more efficient and 
more responsive to citizen concerns; they could also 
make it easier for political candidates to network and 
share resources. Alternatively. these systems could 
increase the cost of political campaigns, enable 
politicians to manipulate citizens' perceptions. and 
make politicians more independent of political 
parties.The future role of such systems will depend, 
among other things, on who develops them. their 
costs, and their availability te all political contend-
ers. 
One important concern about the growing use of 


On idates 
technology in politics is that it fosters the depend-
ence of politicians on political consultants, rather 
than on political parties--a development that de-
tracts from representative government. This concern 
derives from the fact that political consultants now 
play the pivotal role in engineering the us2 of new 
communication technologies in campaigns. As 
David Chagall describes in Pie New' Kingmakers: 

These consultants are high-powered professionals 
versed in the skills of polling, communication, and 
computer planning. They plot the strategies, set the 
stages. choose the themes, and mastennind the 
interplay of candidate and media in the Klieg lights 
of today's electioneering carnivals. SI 

Similarly, political scientist l.aj,!rnin Ginsberg 
argues: 

The present-day change in the underlying strength 
of American political forces is a result precisely ofl 
the displacement of political party organizations by 
new mechanisins of electoral mobilization. 42 

thegroingdemnd fr plitcal
Respndig t for political 
consultants, one university has established a Gradu-
ate School of Political Management. Political con

sultants have also formed their own trade associa-
tion, the American Association of Political Consult-
ants. Although in the past political consulting firms 

Responding to the growing demiand 

were small, privately held, and often disappeared 
with the end of an election cycle, there are now 300 
ongoing companies providing computer services forpolitics. 4 3 

To the extent that political consultants assume the 
role of political gatekeeping, their values, and the 
incentives that motivate them, become matters of 
public concern. Looking back at the history of recent 
electoral campaigns, some political observers have 
expressed concerns about the basic ethics of the 
consulting profession. In his study of political 
consultants, Larry Sabato concludes, for example,
that they "are businessmen, not ideologues."' 14 

Although they generally work for one particular 
party, political consultants tend to select the candi

they work for not on the basis of their 
viewpoints or world views, but rather on the 
.revenue-producing potential ofa campaign." 4 5 As 
characterized by one political consultant: 

Democracy is a growth business. The industry is 
growing, and the reason is because there is more 
money being spent overall by campaigns.14 

Others claim that the use of computer networks 

and high technology consultants actually contributes 
little to the prospects of a campaign, apart from 
increasing its overall costs. As described by journal
ist Fred Barnes: 

It's partly fear that keeps consultants in demand, 
fear that your opponent will get a leg up. If one 

candidate hires a famous pollster or rmdia consult
ant, the other candidates have to get expensive 
consultants of their own. In the end, the consultants 
nullify each other i most races.l'+7 

If campaign costs continue to escalate in response to 
each new technological development, some of the 

best candidates may be excluded from politics, whileothers may become increasingly beholden to politi
cal professionals rather than to political parties. 

The role of political consultants in American 
political life will depend to a large degree on how 
effectively the traditional gatekeepers adapt to 

"'Marjorie Wilhams, '"he oIliticos* lint tant Fix," "Th.he- xhuigton Post, Feb. 11),1999,pp. 3I-B2. 

1'UDavid Chagall. The N. Kirinu kcrN (Nc,. York. NY Ilatcoun BraMce Jovanovich. 1991 1.p. 5. 
2'4' 1cnjarni (irisberg. he 'alr itIuhh iNc York. NY aiLmcBooks, lin( . 1986), p 178 

1431,ktdrew Rointhal. "Pohlnic Coi'mpucrs" Dhe Vet York Time.%. May 9. 1989,p. tI.Yield i;. 
1411.arr, J.Sahato. it Rim ' ,oht, 1Ncv, York, NY: Basic Books,Inc., 1981 ), p.6.4 ai ( ,wuhain 

1491bid.
 

I''Phillips, c 136, pp I,
op.cit.. ftot 
1 '
 W Fred Barnes,"The Myth of Political 7h footnote 121, p.(otmiuliants. - Veiv Repulic, June 16,1986, reprinted inSwerdlow (ed.),op.cil., tY). 
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the new technological environment. As Robert fragment the body politic. To illustrate these possi-
Blaemire has pointed out American political parties bilities, two technological applications are exam
could employ new technologies to rebuild and ined here: the televising of congressional proceed

'revive the role of parties. By taking advantage of ings and the polling of voters/constituents. 
new technologies to create voter databases, or to 
make video production facilities and satellite feeds Televising Congressional Proceedings 
available to candidates, the parties could position 
themselves to be the lowest-cost consultant to Televising congressional hearings began in 1948 
political candidates. In so doing, they would en- with the Senate Armed Services Hearings on Uni
hance their own roles as political gatekeepers. Being versal Military Training and the House Committee 
in control of political communication services, they Hearings on Un-American Activities. Inboth in
would also be in a position to allocate their stances, committee members allowed television 
assistance not so much on the basis of a candidate's coverage to publicize both the substance of the 
ability to pay. but rather on the basis of a candidate's issues and the role of committee members. Through
political perspective, which would be more in out the next 40 years, congressional committees 
keeping with dlemocratic politic". allowed television coverage of a number of key 

hearings--the Kefauver hearings on organized 
Providingfor Representation crime in interstate commerce in 1951; the Army-

The United States was designed to be a represen- McCarthy hearings in 1954; the Senate Watergate 
tative or republican forni of government. l This hearings in 1973; the House impeachment proceede or repliecan i oftd' that, whilethe gobelief ings in 1974; and, most recently, the Iran-Contra
dem~gri reflects the FounderCIS'blethwie hearings in 1987.15(l
government should be based on popular sovereignty, 
it should also protect the minority against majority The regUlar scheduling of congressional events 
rule. Thus, while power was given to the people, it did not begin, however, until much later with the 
was done in a limited, or restricted, fashion. Quail- development of cable television. In 1979. the Cable 
fied participants were defined narrowly to include Satellite Public Affairs Network (C-SPAN), a non
only white, property-owning nales. Moreover, the profit cooperative of 40 or so cable TV companies, 
President and Senate were not directly elected by the began covering the proceedings of the House of 
people, but rather were indirectly chosen by the Representatives. In 1986, using C-SPAN 1,cover-
Electoral College and the State legisl:tures. And age was extended to include Senate activities. To 
finally, "the people" were themselves divided into meet its annual budget of about $12 million, 
two constituencies---one at the Federal and one at C-SPAN receives its operating funds from the 
the State level, affiliate cable companies. 

linAmerican politics. political parties have tradi- C-SPAN prides itself on its limited gatekeeping 
tionzdly served as gatekeepers, providing a means by role. Although it selects subjects to be covered, it 
which representatives can organize their activities provides unmediated accounts in which the camera 
and constituents can hold representatives accounta- simply records the happenings, or the lack thereof. 
ble. Iowever, the widespread use of nek technolo- on the Senate and [l:use floors. In addition, it 
gies inpolitics is likely to disr-upt this relationship, provides full campaign coverage, and hosts a morn
allowing individuals to circuII IIiyent their representa- ing call-in program where candidates are questioned 
tiyes anid make their cases more directly, Although by the public. As Phil Roeder, Executive )irector of 
such a development might allow otir a more direct the Iowa l)emocratic Party, describes C-SPAN's 
torni of democracy, it could alo serve to further role: 

r"iBlaerr rc. op cit, hootioti I 5,pp I' 1 - k 

!"'I hLe hIa. c I%k pt d reprrI aiccpted, is the trst .e been.I il) g threorics r ,ttii. tlhe first, and tiiniore A'idel, ct'Ih to iciu ALcording to tils theors, 
the representative translats lt s I11t(1in ht . Irrirri the epl is intie besl olthe countr ]r tin d theory,n e eseliatve's pcrsloccti,, iltelresl i l 
the delegate theory, argues that representatuses should ItIcralIy represent ite views of titir constituentS. 

"IThere v,as no pobier ingd IIain;: ccess to tirt tie .i i oh thCe il1SIales, tile orks dec idcd thait Irere ssouId be a substanitialtrorks because, in ell Ilet 

audlenc Follow ing cah hearil:, there sos (iisc tussjoti oi the cliccl thai s llIeSSCS, tiletelcvisioin coverage had with respect to te.rights oitile stance 
!aken b)Longressimonal inibers, and thepublics rteest in the hearings, For a discusson, see Ronald (Para) .cotgressiopull Trie ton (Wesiporn. C(T: 
(;rccnr1 rt i Press, 11)8) 
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C-SPAN brings everything that the candidates are
doing into the people's living rooms. It's the high
tech version of retail politics. 15 1 

Although C-SPAN was virtually unknlown when
it began operation 10 years ago, it has gradually
developed a loyal following, which includes a
number of journalists and political junkies.152 A 
1987 survey commissioned by C-SPAN found that
viewership had increased 43 percent since Novem-
ber 1984, from 7.6 million households to 10.9 
million households.153 Moreover, C-SPAN recently
released a report claiming that its audience is 
competitive with MacNeil/Lehrer. Face the Nation,
Meet the Press, and This Week With David Brink-
ley. 54 

Congressmen are also becoming more aware of 
C-SPAN and its potential impact on constituents. As 
Rob Stoddard has pointed out: 

It was only a short time before members of
Congress realized the power of the satellite-fed 
programming. Letters poured in from voters who had 
observed their congressman's actions on the floor or
in an important hearing. And it wasn't long before
House members began emphasizing issues
important to them in speeches before an empty
I-louse chamber, merely to exposuregain the that
C-SPAN offered. 155  

One positive outcome of televisirng congressional 
proceedings is that it could enhance the stature of 
Congress and its members, as well as revitalize thepublic's interest and participation in political affairs.

Experience with C-SPAN has shown that 
 live
reporting of public events can also serve as an 

important source of information for traditional
gatekeepers, such as party leaders and the press,helping them to monitor and keep track of events, 

On the other hand, television coverage could 
serve to discourage substantive political debate if
Congressmen chose either to posture before the 
public or to become more re!icent. Moreover, with 
all their actions exposed to the public. Members may
find it more difficult to arrive at compromise. 

Television coverage might also detract from the idea
of politics as public affairs by fostering the contrary
notion of politics as entertainment. 

One factor that will help to determine the impact
of television coverage of politics will be the rules 
and norms that Congress establishes with respect to
it. Both the House and the Senate control the 
cameras that cover floor activities, and they make
the video feeds available to the media for their use. 
Cameras for hearings are supplied by the television 
stations, but the House and Senate Radio/IV Gallery
acts as a gatekeeper to ensure an orderly process. 'l 
date, there have been few problems entailed in
providing television coverage. However, to the 
extent that political piogramming becomes more 
popular, the political stakes in how coverage is
allocated are likely to increase, giving rise to issues 
about which events should be covered and by whom. 

The growth in the popularity of live politicalprogramming will also affect its development and 
how it is employed in the political process. In fact,
it was precisely because C-SPAN did not enjoy asizable audience that it was able to develop
public service without a 

as a 
lot of undo attention. Were

C-SPAN's popularity to greatly increase, inducing
other networks to provide competing services on a
for-profit basis, C-SPAN might be forced to adopt a 

much more commercial, but politically less useful,

format.
 

Polling of Voter Preferences 
Writing in 1916, the English political theorist,

James Bryce, looked forward to the day when: 

... the will of the majority (would) be ascertainableat all times, and without the need of its passingthrough a body of representatives, possibly without
the need of voting machinery at all ... To such a 
condition of things the phrase, "Rule of public
opinion," might be most properly applied, for public
opinion would not only reign but govern. "' 

Moreover, with the development of public opinion
polling two decades later, a democracy built to this 

I'lAs cited in Aredrcw Rosenthal. "("-SAN's Sjlxtliglt Btrings Quiet Corners of Campaigning Into View," The New York T"Iim's, ( . 22. 1987.
1As thonas P.South wick poiits out. c ,nilxrs iofthe press alue C-SPAN. Mchcl allows themoperating over tume and in a variety of different contexts 

to lofllow issues ingrater depth and to see candidates"C-SPAN Plays a Pivotal Role in 1988 Presidential Elections.- MultichannelNews. Nov. 30,
1987. 

1'3Jeannine Aversa, "Study: C-SPAN Viesserslip Up 43,7c Since November 1984," Mul'ichannelNews, Jan. 25, 1988, p.20.
'LIod Trufclman, +Audio/Visual largeting Through Cable Tctevsiori" 
 Svcrdlov (ed.). op. coi. t(Xoftote 121, p. 27.15 Rob Stoddard, "Taking Politics toi eliSkies," Satellte otntrunurniaton.s April 1988, as reprited in Swerdlow (ed.), op. cit., footnote 121. p. 178. 
15,jartcs Bryce, The American (.orrnosealth(New York, NY: Macmillan, 1916), vol II.pp. 261-262. 
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form appeared reliable. Early public polling tech- Others are much more skeptical, and in some 
niques, however, proved to be far too inadequate, cases even alarmed, about the future prospects of 
Thus, it has been only recently, with the advance of polling technologies. Many note, for example, that 
communication and information technologies, that polling could enhance the voice of a self-selected 
proponents of direct democracy have begun to subset of citizens. This is likely to be the case when 
reemerge 57 members of an audience are given the option to 

New contechnologies mke polling respond. Self-selected participants may either beNwcommunication tcnlgemaeplig more intensely concerned about a given issue, or not 

not only easier, but also more accurate. Computers very concerned at all. In either case, their opinions 

can be used to select random samples of voters or to would not be representative of the general public. 

target particular demographic groups. They can also 

be used to aggregate, analyze. and widely dissemi- New polling techniques could also be used to 
nate results. 	 manipulate the public, a possibility suggested by 

political scientist, Benjamin Ginsberg. According to
Although most direct communication with re- Ginsberg, the power to manipulate public opinionspondents is still conducted by telephone, the has affected its nature as well as its relationship to 

nge a voluntsrlativi t process is now greatly facilitated, given automatic goveent 
rather an externally subsidized activity, polling hasdialing and voice-stimulated response. Broadcast 

and cable stations also conduct polls-generally by been transformed from a spontaneous assertion to a 

posing a question, together with a range of answers, constrained response, and from a property of groups 
ton tribe of ind Asa rest, arguesand inviting iterested parties to respond via an 800 	 a result, arguesnumbr. ithnewinteactve neda. sch s cble to an attribute of individuals. Asnumber. With new interactive media, such as cable Ginsberg: 

TV and electronic bulletin boards, polling can now 

be done more directly. For example, with interactive Polling has rendered public opinion less danger
cable, a viewer can respond to questions by pushing ous, less disruptive, and, perhaps, more amenable to 
a button on the cable box, thereby sending a signal governmental control.16 ) 

to the station. Conceivably, interactive technologies Others discount polling as being politically irre
would allow polling to take place on every public sponsible because it tends to discourage deliberation 
issue, permitting one forn of electronic democ- and debate. However, some are more sanguine about 
racy.1 58 the impact of polling, believing that the public will 

These enhanced public polling techniques could not support it. As Pool and Alexander note: 
be used to provide citizens with greater information The notion is that the ancient dream of direct 
and to stimulate their interest in public affairs. They democracy, in which the people themselves vote on 
could serve, moreover, to provide government the issues instead of merely periodically choosing 
representatives with additional information about representatives, can at last be made a reality. It rests 
their constituents' views. According to Christopher upon a total misunderstanding of the legislative 
Arterton, who analyzed 13 local experiments in the process... Clearly any instant referendum scheme 13locl eperient 
use of interactive communication technologies, this 
kind of positive outcome is most likely when Others agree. They criticize instant polls because 
technology is not used to bypass government, but they lack prior debate, provide only a sketchy 
rather to improve citizens' access to decisionmakers presentation of positions and facts, and provide no 
and broaden participation.1 59 overall context in which choices can be made. 162 

Arteton wh anlyze inthe is so destructive as to be inconceivable. 161 

1I57For a discussion, see Christopher Arerton. Teheiopwcracv Can Technology ProtectDewc racv? (Beverly Hills. ('A: Sage, 1987); Benjamin 
Barber. "The Second American Revolution.. Cuinnels, February-March 1982, pp. 25. 62; and Pool and Alexander, op. cit.. footnotc 126. 

158Most systens have not yetbcn designed toallow real tnteraction tween tespondents and the pollster, or to allow discussion antong respondents. 
Instead, theaudience merely responds to preset choics defined by program producers. In1977. Warner Amex set up a trial systen such as this in 
Columbus, .11. allowed subscribers to send signals back to the system via ahand-held keypad. It was eventually discontinuedCalled QUBE, this system 
because of low demand and high linatcial costs. For a description of QUBE, see Everett M. Rogers, Comnunicaion Techtkology (New York, NY: The 
Free Press, 1986), pp. 62-64. 

15Anerton, op. cit.. footnote 157.
 
1 t
Ginsberg, op. cit.,footnote 142, p. 63. 

16tPool and Alexander, op. cit..footnote 126. p. 79. 

162For one discussion, see Barber, op. cit., footnote 157, pp. 21-25, 62. 
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How polling is eventually employed, and its
impact on American democracy, wiil depend in the 
long run on whether, becoming cognizant of the 
potential power of polling, government establishes 

democratic norms and rules for its use. Of critical 
importance will be who does the polling, how 
extensively it is used, and whether or not it is meant 
to provide a substitute for other political processes. 
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Chapter 7 
Communication and the Production of Culture 

INTRODUCTION 
Societies are bound together and adapt to chang-

ing circumstances by virtue of the wealth of cultural 
resources on which they can draw. Communication 
and information technologies have often played a 
critical role in developing and enhancing these 
resources. Throughout American history, technolo-
gies such as the telegraph, telephone, radio, and 
television have facilitated the Nation's expansion
westward; its transformation from a rural, agricul-
ture society to an urban, industrialized one; and the 
integration of a wide variety of diverse ethnic groups 
into one, unified Nation. Today, many people look 
to the new communication and information technol-
ogies to help solve som e of th, social and culturalproblems associated with a postindustrial era, such 
as illiteracy, personal isolation, crime, and the
breakdown of families and communal groups, 

From a technical standpoint, it is clear that many 
of these new technologies have considerable poten-
tial. Given their networking capabilities, they can 
provide an expanded infrastructure for information 
sharing and exchange. In addition to generating 
more information and new kinds of cultural forms, 
they can also be used to make this knowledge more 
accessible and to provide it in more convenient and 
suitable ways. Because they are decentralized and 
can thus be made more widely available, the 
technologies may create opportunities for many new 
people to become actively involved in creative 
activities. Given their ability to store and retrieve 
vast quantities of information, they can also serve as 
a storehouse of cultural resources, making them 
accessible and available forgenerations and civiliza-
Dions to come. 

However, just as history testifies to some of the 
positive benefits that communication technologies 
can provide in the cultural realm, it also illustrates 
sone past disillusionments and points to some of the 
unintended cultural problems and consequences 
often associated with the introduction of new 
technologies. Above all, it is a reminder that the 

impact of new technologies in the realm of culture 
depends as much, if not more, on social and 
economic factors as it does on technological ones. 
With this experience in mind, this chapter will seek 
to identify and analyze the cultural opportunities that 
new communication technologies engender, and the 
factors or obstacles that might limit or preclude their 
optimal use. 

THE CULTURAL REALM 
Culture can K defined as a system of symbols, 

beliefs, behaviors, and institutions that define and 
reflect the social reality of members of a community. 
It refers to the realm of "sensibility of emotion, 
moral temper, and of the intelligence [that] seeks to 
or aete e a n t copise s all of toorder these feelings.' It comprises all of those 

imaginative and spiritual activities (such as painting,
poetry, or music, as well as litany, liturgy, and ritual)whereby men and women seek to understand their 
natures-who they are, as well as their relationship
to others and to the universe. 2 

Providing a consistent moral and aesthetic frame 
of reference, culture serves to develop and sustain 
the identities of both individuals and societies. 
Without a cultural tradition, individuals' interac
tions would be meaningless. In order to define 
themselves and to take purposeful action in different 
situations and in relationship to others, individuals 
need reference to a relatively stable construct of 
shared symbols. 3 As such, culture can be thought of 
as the "glue," the shared values and practices, that 
holds a society together. 

To be effective in this role, however, a culture 
must sustain a delicate balance between constancy 
and change, and between diversity and integration.
An overemphasis on homogeneity, for example, can
lead to repression or stagnation; a lack of integration 
can bring divisiveness and disarray. On the other 
hand, protecting diversity while encouraging inte
gration allows a society to adapt to change and to 
maximize the advantages of its cultual richness. 
Reflecting this delicate balance we find, therefore, 
that new art forms and new ideas do not replace old 

IDanicI Bell, The Cultural Contradicw ns afCapialimn (New York, NY: Basic Books, 1976), p. 2.
 
21bid.
 
3Talcott Parsons, The Social S'istem (Glencoe, IL: Free Press, 1964), pp. 11-12.
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ones; they become a part of an ever-expanding 

source on which individuals can draw to recreate and 

reinterpret experience. Thus, although the ways that 

people have dealt with their concerns about life may 
have changed considerably over time and in differ-
ent eras, the themes that have preoccupied man-
kind-death, tragedy, love, sacrifice, heroism, obli-

gation, and redemption-have remained constant.4 


Looking at diversity and integration, we see that 
cultures are really nested subcultures-groups that, 
while sharing a common set of beliefs at one level, 
also display distinctive characteristics. Thus, diver-
sity and integration occur on a number of levels and 
dimensions, and subcultures can be defined by many 
factors, including geographic location, urban/rural 
lifestyle, gender, ethnicity, sexual preference, age,
political affiliation, social interest, class, religion, 
and race. 

In an open and democratic society, the balance 
between integration and diversity and the relatiot-
ship among subcultures are determined by the 
degree to which there is access to a wide variety of 
cultural forms, as well as by the extent to which the 
opportunities to participate in the production of 
culture are widely available.i It should be noted, 
moreover, that people can be passive or active in 
their participation. 6 They can partake of and produce 
their cultures through institutions like the family,
work, education, community, religion, and enter-
tainment. These institutions coordinate individuals' 
actions, provide role models, inculcate values, and 

4Bell. op. cit., footnote I, p. 15. 

proscribe behaviors. As people's experiences are 
structured by the institutions in which they live, their 
behavior and actions reinforce and reenact their 
cultures. 

COMMUNICATION
 
C OMU I A N

TECHNOLOGIES AND 
CULTURAL ACTIVITIES 

Communication is the process by which culture isdeveloped and maintained. Only when people de
velop language, and thus a way of communicating, 
can a culture emerge and be imparted. 7 Information, 
the content of communication, is th! basic source of 
all human intercourse.8 Over the c urse of human 
history, it has been embodied and communicated in 
an ever-expanding variety of media, including 
spoken words, graphics, artifacts, music, dance,written text, film, recordings, and computer hardware and software. Together, these media and the 
channels througnwhich they are distributed form the 
web of society that determines the direction and pace
of social development. 

From this perspective, the communication of 
information permeates the cultural environment and 
is essential to all aspects of social life.9 It is the 
means by which knowledge is created and shared, 
roles are negotiated, and social relationships are 
legitimized. Through communication, culture is 
both maintained and changed; behaviors, and the 
values that underlie them, are accepted, questioned, 
or reinterpreted according to circumstances.' 0 

Because communication is linked to all social 
activity, it is clear why the emergence of new 
communication technologies has, throughout his-

For other discussions about how groups create, maintain, and alter their norms, social practices, and institutions, see Michele Barrett cta]. (eds.),Ideology and Cultural Production (New York, NY: St. Manin's Press. 1979); Alvin Gouldncr, The Dialectc ofIdeology and Technology (New York.NY: Scabur,, 1976); and John Dewey. Itunan Nature and Conduct (New York, NY: Holt, Rinehart and Winston, 1922).6Sec A.M. Thunberg. K. Norvak. K. Rosengren. and B. Sigurd, Communication and Equality: A Swedish Perspective (Stockholm: Almquist &
Wiksell International, 1982). 

'Ibid. For adiscussion ofthe role of language in cultural formation, se also James R.Beniger, The Control Revoluton. Technology and the Economic 
Origins of tt,Information Societ) iCanhridge,MA: Harvard University Press. 1986). pp. 84-91. 

8Lucian Pye (ed.), Conmucatons and Political Developme', Studies in Political Development (Princeton, NJ: Princeton University Press, 1965), 
p. . 

91bid. 
"1,Whenpe-ople communicate. meaning is ihassumed and negotiated -some things are taken for granted, and others are interpreted in new waysor brought up for explicit discussion. When people communicate, they areboth differentiating and integrating-displaying their distinctiveness as well 

as demonstrating their commonality. 

4 
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tory, had a considerable impact on societies." In her 
analysis of the impact of the printing press on 
European culture, 12 Elizabeth Eisenstein describes 
how printing--by greatly increasing the speed and 
reducing the costs of reproduction -facilitated the 
dissemination of ideas. By increasing the general 
level of literacy, it also made more people suscepti-
ble to, and eager to partake of, such ideas. As a result, 
the market for infomaation products and literary 
works grew, and their economic value was greatly 
enhanced. Later, as books and manuscripts ceased to 
be isolated on monastery shelves and became 
available to many people simultaneously, they 
began to serve as an important forum for public 
discussion. Printing and the widespread distribution 
of books also fostered new relationships among 
scientists, artists, intellectuals, and their geographi-
cally distant counterparts. As Eisenstein has pointed 
out: 

The fact that identical images, maps, and diagrams 
could be viewed simultaneously by scattered readers 
constituted a kind of communications revolution 
itself.'13 

Looking in particular at the effect of communica-
tion technologies on the balance between diversity 
and integration, and among dominant cultures and 
subcultures, we see that communication technolo-
gies exhibit two basic, and contradictory, tenden
cies."4 On the one hand. mass communication 
technologies (notably radio, television, and film) 
have served to foster unity by providing disparate 
groups with a common experience. On the other 
hand, some means of communication allow individ-
uals isolated in thousands of different and distant 

towns who have kindred interests to associate with 
one another and coordinate their activities, encour
aging the development of specialized communities. 
When the various media allow these dual tendencies 
to exist in equilibrium, there is sufficient social 
cohesion to sustain a national community, as well as 
enough variety to protect the pluralistic quality of 
modern societies. 

THE IMPACT OF 
COMMUNICATION 

TECHNOLOGIES ON
 
AMERICAN CULTURE
 

The dual tendencies toward diversity and integra
tion are in evidence throughout American history as 
new communication technologies were developed 
and evolved. The trade routes that bound the 
American Colonies to England constituted a com
munication network, and, naturally, many of the 
messages dealt with commerce. Although transports 
of the 1600s and 1700s were primitive by today's 
standards, the British merchant fleets forged a fairly
cohesive community that bridged the "English 
Atlantic.' 5 Thus, at least initially, communication 
tended to strengthen transatlantic feelings of com
munity within the British Empire. 

By the mid-1700s, however, communication 
among the American colonies was growing more 
intensively than communication with England. 
Newspapers, which featured nonlocal news, increas
ingly focused on matters of common interest to 
colonists. Thus it has been argued that improved 

Iln his hook, The Bias o1 Communication. Harold Innis made the case that the communication regime is the key variable determining the nature of 
any culture and society. At one extreme, according to Innis, are bulky, durable media that foster civilizations of limited extent and permit tight control 
by a hierarchy of religious and political leaders, often onc and the same. These media emphasize the prsecrvation of information over time and are 
associated with cultures that treasure religion. stability, tradition, and history. At the other extreme are light. ephemeral media. They foster expansive
civilizations in which control over provinces is centralized in a distant capital. These niedia emphasize the dissemination of information over wide areas 
and are associated with cultures that prie secular matters, trade, and scientific inquiry. Communication technologies, in Innis's shorthand, have either 
a time or a space bias. See Hajold fimis, The Bias of fornmunication (Toronto: University of Toronto Press, 1951). 

EizathctlL. Eisenseii. The PrintingPressav ott Agent of Changi' Communications and Cultural Transforrmations in Early Modern Europe, vols. 
I and 11(Cambridge, England: Cambridge University 'Iress, 1982). 

ilbid.. p 56. 
14John Carey. "The Communication Revolution anid the Professional Communicator." Sociological Review Monograph. vol. 13. January 1969, pp. 

23-38. 
Dcspite the vast distances separating membcrs, specialized associational communities of different religious goups, political interests, and merchants 

enjoyed regular, albeit slow, transatlantic correspondence. Quakers, for example, exploited the available means ofcommunication to maintain their sense 
ofcommunity with the faithful in other North American colonies as well as in England, Ian K. Steele. The English Atlantic 1675-1740: An Exploration
ofCommunication ant Community (New York, NY: Oxford University Press, 1986), pp. 263-265. 

12
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intercolonial communication-a function of better 
roads and more coastwise shipping-heightened 
inhabitants' sense of American community. 16 

Revolutionary propagandists did more than just 
wait for changing patterns of communication to 
foster a new consciousness, they actively took part
in restructuring the communication system to accel-
erate the emergence of a truly American community.
Three years before the Declaration of Independence, 
revolutionaries wrested control of the American 
posts from the British. By transmitting news from 
New Hampshire to Virginia, the "Constitutional 
Post" was designed to fuse colonists, whose interests 
and experiences varied widely, into a unified 
whole.' 7 

Throughout most of the 19th century, the United 
States was a society of "island communities"--cilies 
and tow,... with limited interaction.t5 The postal 
system provided one bridge, probably the most 
important, that connected a widely dispersed POPI-
lation. People wanted access to national news and 
market information, but they increasingly realized 
that potential economic and cultural influence fol-
lowed communication routes. A cultural debate 
erupted concerning how to foster national integra-
tion through communication without undermining 
the viability of local communities. 

With improvements in printing technology and 
the postal delivery system. a new kind of community 
was built, bound not by space but by specialized 
interests. Thus, for example. as American society
developed different political groups, partisan papers
became: 

...a major force for factional or party cohesion, 
communicating partisan information and views from 
the centers of power to the outlying communities.19 

Similarly, the various social movements of the 19thcentury developed communication mechanisms to 
engender a sense of community among adherents. 

The telegraph, on the other hand, made social 
existence more uniform. Because of high costs,
telegraph use was confined largely to businesses and 
the press; few people used itfor social communica
tion, at least in the United States. 20 However, by
fostering the standardization and the central process
ing of news reports, the telegraph meant that, for the 
first time, Americans were able to read essentially
the same nation,l and international news stories, a 
development presaging true mass communication. 21 

On another level, the telegraph brought a uniform
ity and large-scale coordination to people's every
day existence. Before the railroad and telegraph, 
society's "island communities" geared their time to 
local rhythms. For example, Michigan had 27 time 
zones, Indiana 23, and Wisconsin 39.22 The advent 
of the railroad required the coordination of schedules 
over large areas, and conducting business via 
telegraph required knowledge of precise times 
around the world. Hence, standard time zones were 
established in 1883. As Carey notes: 

The telegraph facilitated the temporal coordina
tion and integration of the entire system for business, 
government, and social life3--

The telephone also had a major impact on 
American culture. It was the only innovation since 
the mails to effectively increase opportunities for 
individuals, as opposed to institutions, to send and 

16 See Richard L. Merritt, SnhovsofAmerican Corwrnunitv 1735-1775 (New Haven, Cf: Yale University Press, 1966). Analyzing newspaper content
bctwL.li 1735 and 1775, he found growing coverage of colonial affairs. More important, perhaps, colonial newpapers used more words and symbols
associated with America and Ietr associated with England and empire.

7Ward L. Miner, Goddard Nevspapermran (Durham. NC: Duke University Press. 1962). pp. II1-136. 
"Robert Wiebe, The Search or Order. 1877-1920 (New York, NY: Hill and Wang, 1967), p.xiii. 
I'William Chambers, Political Parties in a Ne.. Nation (New York. NY: Oxford University Press. 1963). p. 42. 
-"In European counties, where the telegraph was a government monopoly supervised by the postal authorities, people made greater use ofthe wires

for personal correspondence. 
-'Befbre the telegraph, editors obaned nonlocal news dirough the mails essentially cost-free. They culled theirexchanges and selected accountsdeemed suitable for local readers. News-gathering by wire, in contrast, entailed more costs: press associations, such as the New York Associated Press,were organized to spread the expense of news-gathering and transmitting among many users. News was convened '-o a commodity to be sold,discounted, and marketed just like an) other product. See Frederic" Hudson, Journahsm in the United States (New York, NY: Harpers, 1873), for ahistory of early news associations. For other discussions of the impact of the telegraph on news-gathering, see F.B. Marbut. News From the Capital(Carbondale. IL: Southern Illinois University Press, 1971 ); arid Robert Thompson, Wiring a Continent The flistory of the Telegraph Industrv in the

United States 18321866 (Princeton. NJ: Priceion University Press, 1947). 
22James Carey. "Technology and Ideology: The Case of die Telegraph," Prospects, vol. 8,1983, pp. 303-325. 
23Ibid., p. 323. 
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receive messages. This radical potential, however, 
was only slowly realized. The telephone, much like 
the telegraph before it,was iniially used only by
husiness. Ultimately, the telephone vastly increased 
personal communication within towns and metro-
politan areas and, by all accounts, it was especially 
instrumental in enhancing rural life. This success in 
fostering local communities was partly the result of 
Federal policy mandating universal access. 24 

The trend toward the national distribution of 
printed matter culminated with the emergence of 
inexpensive popular magazines. Entrepreneurs
launched national magazines in the 1880s and 1890s 
expressly to serve as vehicles for advertising brand-
name consumer items featured by mass retailers. 25  

This new genre of magazines, epitomized by Curtis 
Publishing Co.'s Saturday Evening Post, Ladies' 
Home Journal, and Country Gentleman, cut sub-
scription rates to attract a mass middle-class audi-
ence. 26 With advertising-filled periodicals blanket-
ing the Nation, the heavily subsidized second-class 
mailings grew 20 times faster than the population in 
the four decades after 1880.27 

Motion pictures also did much to shape a national 
community of tastes, style, and culture. Although
films are not tied directly to the marketing system 

they have nonetheless served as a powerful tool to 
promote consumer goods and services. Indeed, they 
became one of the first communication instruments 
to project American culture throughout the world.28 

Some governments reacted to the flood of U.S. films 
with quotas as early as 1927, justifying them on the 
grounds of protecting their national cultures from 
the incursions of the values and products purveyed
by Hollywood. At the other extreme, some foreign 
observers welcomed the Americanization of film asthe first step in the development of a true world 
community. 

Films quickly established themselves as a princi
pal form of entertainment. Weekly attendance in the 
United States rose from an estimated 40 million in 
1922 to 115 million 8 years later.29 With this 
explosive growth, which cut across geographic and 
socioeconomic lines, came concerns about the 
effects of the new medium. 3t While the censors 
watched for scenes that seemingly encouraged crime 
or sexual promiscuity, they missed a more subtle yet 
pervasive effect: film's power to nationalize tastes 
for cultural fare as well as consumer goods. 31 

Radio augmeiited the effects of magazines and 
motion pictures as agents of national culture. Al
though radio was originally envisioned as a local 

24Tclephony, more than earlier technologies, increased opportunities for social communication at the local level and had dramatic consequences forresidents of rural areas. While AT&T promoted the development of the long-distance network, towns and cities launched their own systems, especiallyafter Bell's major patents expired in 1894. See Malcolm Willey and Stuart A. Rice, Communication Agencies and Social Life (New York, N':McGraw-Hill, 1935). See also Michael Olsen, "But It Won't Milk the Cows: Farmers in Colfax County Debate the Merits of the Telephone," New MexicoHistorical Review, vcl. 61. January 1986, pp. 1-13; and Ithiel de Sola Pool, Forecasting the Telephwne: A Retrospective Technology Assessment
(Norwood, NJ: Ablex Publishing Co., 1983), pp. 48-54. 

2Theodorc Peterson, Magazines in the Twentieth Centur' (Urbana, IL: University of Illinois Press, 1964), pp. 1-43.
2tMChe mails, of course. were crucialin delivering these publications. and the inauguratioit of Rural Free Delivery (RFD) in the 1890s enabled magazines

to flow from publishers to country lanes. See Wayne E. Fuller, RFD- The Changing Face of Rural America (Bloomington, IN: Indiana University Press, 
1964). 

27The explosive growth of popular magazines intensified competition for advenising among segments of the publiefing industry and correspondedto shif:s in the Nation's marketing system. The small, local retailers that had once served their communities with little competition faced a succession
of challengers-department stores, mail-order firms, and chain stores. See Alfred D. Chandler, The 'isible Hand: The ManagerialPevolution inAmerican Business (Cambridge. MA: Harvard University Press. 19 77). pp. 224-235.

25Sec Thomas H. Guback, "Theatrical Film," Benjamin Compaine (ed.),VWho Owrs the Media? Concentration of Ownership in tht MassConmunicationsIndustry (White Plains, NY Knowledge Industry Publicationr. Inc., 191'), p. 181. According to Guback. World War I disrupted theEuropean film industry and paved the way for American dominance of thiis mediitu. Afie says: "It was possible for American fihns itachieve thisdomimance because, in pan. investmncts ii them were recouped in the home w,:arket. wlici had about half the world's theatres, and thus films could
be rented abroad at rates often undercutting thoye of foreign competitors." 

9Wille) and Rice, op. cit., p. 179.footnote 24.1 
'Daniel CzitrornMediaand the AmericanAind (Chapel Hill, NC: University of North Carolina Press. 1982). pp. 30-59. See also Robert E. Davis,"Re.pornse to Innovation: A Study of Popular Argunent About New Mass Media," Ph.D. dissetitation. University of Iowa, 1965. 

31Observers in the United States and abroad noticed that trends in manners, furnishings, toiletries, clothing, and even hairstyles followed the cinema.Styles and fads that hoddiffused slowly and unevenly in the age ofprint now pervaded the Nation in a matter of weeks, ifnot days. Marketers of nationallydistributed consumer goods naturally capitahded on the possibilities presented by film. Willey and Rice, op,cit., footnote 24, pp. 181-184. The abilityof film to foster a national community of tastes and consumption was abetted by the tigh: economic controls that lasted through the medium's formativeyears. A relative handful of companies controlled film production. distribution, and exhibition--especially distribution. Producers forced independentexhibitors io accept certain films (the studios also owned many of' ]tir own theaters) through a practice known as block boo!,ing. Ioget highly popularfilms, theaters had to accept sevcral others. Garth Jowett, Film: The Detnocratic Art (Boston, MA: Little Brown and Co., 1976). p. 202. 
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medium, a number of factors promoted the develop- In its centralizing/decentralizing tendencies and 
ment of national networks. Among these factors accompanying policies, television's history reprised 
were: that of radio. As with radio, technical problems 

encountered in interconnecting stations initially
" agreements made among key industry players spawned a great deal of local and regional program

to divide up the responsibility and opportunity ming. While AT&T was laying coaxial cables for 
to develop and exploit the new technology; -2  television networking, Chicago and other cities 

" the audience demand for more expensive pro- developed distinctive, innovative programs that 
ductions, which only networks could afford 33  were picked up for national distribution. As 

• 	the development of a system of financing based Baughman notes: 
on national advertising, which called for na
tional programming; 4 and Critics spoke of a "Chicago touch"-a creative, 

* 	regulatory decisions made in radio's formative detached, and continually bemused style quite apart 
from that of New York or southern California. 39 

years that inadvertently prompted the forma-
tion of national networks. 1 Like radio, television was also conceived in a 

Data on station affiliation, programming, and regulatory environment that emphasized localism. 
advertising revenue confirm the national orientation According to Noll, Pick, and McGowan, the FCC's: 
of radio. As Daniel Czitrom has noted: 

...vision of broadcasting.., foresaw a local televi-
In 1937 NBC and CBS owned or controlled 210 sion station in as many communities as possi

of the 685 total stations, but these accounted for ble ... Larger communities would have several 
more than 88 percent of the total wattage power of stations, but only to the extent that channels were 
American broadcasting.3o available for small communities as well. Stations 

would be owned and managed by local residents, andTen years later, 97 percent of all radio stations were would devote considerable broadcast time to infor
affiliated with a network. 37 Through the 1930s and mation and commentary on important local issues.
 
1940s, radio was the preeminent medium of mass The stations would be instruments for community
 
impression, eclipsing newspapers, magazines, and enlightenment and cohesion, much like the home
even film. 38  town newspaper of an earlier era.40
 

32Susan Smulyan, "The Rise and Fall of the Happiness Boys: Sponsorship, Technology and Early Radio Programming," paper presented at the 1985 
annuai meeting of the Society for Historians of Technology. 

33Listeners demonstrated a fascination with tuning in d,- ant stations. At first, this reflected interest in the technical novelty of radio, but later it 
stemmed more from the ability of high-piwer stations or ncr.%)rks to offer well-known talent in alluring productions. Ibid. 

34Once radio discovered advenisiig as its economic b. - sponsors exerted agreat deal of influence on programming. Indeed. sponsors created the 
most popular prograis and controlled the talent Ibid. 

'tnocalisnt, as conceived by regulators, actially impelled the growth of national networks. When most cities were assigned two. three, or four stati ins, 
licensees began looking for a ',ource of progotaiming. Most stations realied that affiliation with one of the three or four networks was the profit-.blc 
choice. Control over radio content. therefore, was ceded to New York. The networks capitaliled on their relationships with affiliates and forced onerous 
contractual obtigations on licensees that further circumscribed their choice. Thus, radio did not begin to fully realie its potential as a medium affording 
local self-expression until the advent of television altered the media environment. See Bruce Owen, Economics and Ir'ecdom of Expression" Media 
Structure and the FirstAmendment (Canbridge, MA: Ballinger Press. 1975). See also Christopher Sterling. "Television and Radio Broadcasting," 
Compaine (cd.i. op. cit., footnote 28. 

36 ( tmn. op. cit., footnote 3(1, . 80) 
"TSterling. op, cit.. footnote 35, p,66. Affiliates, and even network owned-and-operated stations, could, of course, originate local programnming. But 

in 1938. the FCC reported that national netisorks furnished 29.2 percent of all programs; regional networks .. 8 percent local stations 30.8 percent;
electrical transcriptions 21.8 percent; records 11.67 percent: and announcements 3.8 percent. Nearly two-thirds of all radio progr;uns, therelre. came 
front national or regional suppliers, and probably a disproportionate share of this aired during prime-time evening hours. C B. Rose, National Policy 
for Radio Broadcasting (Ness York, NY: Harper and Brothers, 1940), p. 145. 

3 A well-known sociologist of the ime enumerated 150 effects of radio. some trivial, others profound. Several dealt with radio's capacity to promote 
unifomity and diffwsion of culture - the "hotogcnietty of people increased because oh like stimuli"; "'regional differenccs in cultures becoItie less 
pronounced"; "penetration of the musical and artistic city cultures into villages and country"; "standards of the city, made more famtiliar to the country"; 
"isolated regions are brought into contact with world events." See W.F. Ogburn, "The Influence of Invention and Discovery," Recent Social Trends in 
the United States: Report of the President's Research Committee (New York. NY: McGraw-Hill, 1933), pp. 122-166. 

39Jamcs L. Baughman, "elevision ii the G'olden Age:' An Entrepreneurial Experiment,' historian, vol. 47, February 1985, pp. 175-179. 
'URoger NlIl, N, J.Peck, and John J.MLGowan, Economic Aspects ofTelevision Regulation (Washington, DC: The Brookings Institution, 1973), 

p. 	 100. 
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As with radio, attaining localism in television was 
partly frustrated by the economics of programming. 
With two or three local stations serving most 
communities in televisio''s formative years, only 
three networks attracted etiough affiliates to thrive, 
By 1969, the networks supplied 82 percent of their 
affiliates' prime-time programming, and a good 
share of the remaining time was filled with "nonnet-
work films and other national programming."14' 

' f r tpopularTelevision's failure to realize its potential as a 
local medium was also reflected in its advertising, 
From the mid-1950s to mid-1970s, local advertising
furnished only between 15 percent and 25 percent of 
television's revenues. The rest came from network 
advertising :Lswell as national and regional spot 
advertising. Moreover. television's national adver-
tising had some anticompetitive effects through 
discounts to heavy users and the cost barriers erected 
by high rates, both of which favored large estab-
lished firms.4 2  

Network television, then, has become the national 
forum without equal, the principal communication 
mechanism for maintaining a sense of national 
community. Television coverage of certain events
such as the Super Bowl and major congressional 
hearings-focuses people's attention on the same 
subject regardless of location or class, 

Television significantly preempted the role of 
newspapers, magazines, motion pictures, and radio 
as purveyors of information and entertainment to 
mass audiences. As a result, the established media 
found narrower niches in the communication envi-
ronment. The trend toward fragmenting the mass 
audience was abetted. at least modestly, by the 
advent of cable television. 

Responding to television, and radio before it, 
newspapers emphasized their traditional strength-

local and regional service. National and interna
tional news continued to be produced centrally in a 
few locations, but in terms of marketing strategies 
newspapers increasingly identified their immediate 
community as the principal service area. 

In its appeal to a large, heterogeneous audience, 
television displaced many of the large-circulation 

magazines.4 3 Life (at least in its originalincarnation) and Look succumbed when television 
became a more cost-effective vehicle to deliver the 

mass audience to advertisers. Like newspapers, the 
magazine industry has continued to thrive by devel
oping one of its long-standing dimensions
specialized publications. But unlike newspapers, 
which are defined by geography, magazines reflect 
continuing differentiation in the realms of work, 
cultural interests, religious and ethnic backgrounds, 
and the like. Specialized magazines sustain these 

interest communities by providing information and 
symbolic reinforcement missing in the more general 
media.' 

Television's effects on the existing media envi
ronment were nowhere more pronounced than in the 
radio industry. Radio's role as a national force 

declined, but in the process it became more like the 
regulators originally envisioned-a vehicle for local 
self-expression. Advertising provides an accurate 
barometer of this shift. In radio's heyday before 
World War 1I, it derived roughly one-fourth of its 
revenue from local advertising: now about three
fourths of its advertising dollars comes from local 
sources.4 -For its programming, radio divided the 

mass audience along the lines of age, interest in 
news, musical tastes, and activities. The specializa

4 lbid., p 109 TRheperceived dotinance of the nctwAorks triggered recurrent [CC inquiries and ledto the adoption of two remedies. First, the FCC 
considered proxo.als iodemitcrmis ultraItgh trcqucnc. (tII H and very high frequency ViF)stations in the same market. Although the most ambitious 
deinterTnixture propo sals cncounitcred roadblocks,. Congrc,,s did etilxpo crFCC to require the production of sets that could receive both VHIF and UHF. 
Fo adiscusion. see Etwin G Kra.snoss. La,"rence I). Langley. and tlerberlA. Terry, 7he Politics of troadcaatRegulationr , 3d ed. (New York. NY: 
St.M'tltis Press. l9,2 )pp ')176-.I
Another policy initiative. the Prne-Time Ac-css Rule, was aimed more directly at die excessive standardization 
and national orientation of telcvisnin larcI he t'C( launched this policy in 1970. It required alfiliates in the 50 largest markets to broadcast at least I 
hour of nonnetwork programming. kith some exceptons, during primc-time. Ihle effect of the rule has been hotly debated. 

'-'Noll et al., op cit. tootnote .i. pp 37. ) 
4P~eltersonh op. cit., footnote 25 

"See Benjami Compame. "Magazines," in Compaine (ed),op. cit., footnote 28. See also James L.C. Ford, Magazinesfor Millions. The Story of 
Specialized Publications (Carbondale, IL: Southern Illinois University Press. 1969). In this sense, the magazine's function has changed little since 
abolttionists. feinitisis, and other Ith~-centur. activists launched sonic of the first specialized magazines. Marketers also find spcial-inerest
publications a cost-effective way to reach specific consuters. 

"4Christopher H. Sterling and John M. Mittross, Stay Tu.ned A Conciae history ofArnericanB3roadc'asting(Belmont, CA: Wadsworth Publishing Co., 
1978), pp. 516-517. 
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tion forced on radio by television opened the doors 

to more educational and public broadcasting, and to 

a closer realization of FM's potential.4 6 


Motion pictures took the longest to rebound from 

the effects of television. Although still a mass 

medium, film also underwent some specialization of 

function.47 Film developed technologies to disin-
guish itself from the small screen. More important,i orting

it provided more variety, for example, by impoi 

and emulating foreign motion pictures. Some films 

were aimed largely at children, others at teenagers, 


Originating as a means to extend the reach of 

television, cable television has grown to supplement 

broadcast fare. Its success in providing complemen
tary programming, however, has thus far been
 
limited. Without a doubt, cable increased the 

viewer's choice. Much of the choice, however, 
consisted of Hollywood-made films or lormer net-
work series in syndication. To some extent, then, 
cable has just augmented the supply of nationally
available programming aimed at a general audience. 
In other words, it has operated as another medium 
conveying material produced far beyond the 
viewer's community. 

OPPORTUNITIES FOR USE OF 
NEW TECHNOLOGIES IN 
THE CULTURAL REALM 

Communication technologies -had a signifi-
cant effect on the cultural realm it. .,.,past, and newn eblocks 
technologies are likely to nave a major impact in the 
future. Communication technologies can serve to 
fragment groups as well as bind them together. 
Moreover, experience illustrates that although some 
technologies appear to foster unity, and others 
differentiation, the actual impact they will have in 
the cultural realm will denend as much on the social, 
economic, ard political circumstances in which they 
emerge a.on the particular attributes of the technol-
ogies themselves. Thus, government can take some 
steps to affe; -ie outcome itfit has an approximate 
picture of the alternatives available, 

-'Ibid.. pp. 248-314 

To provide such a picture, this section will 
examine applications of new communication tech
nologies in four major cultural settings and institu
tions: community, education, religion, and popular 
culture and entertainment. The focus of analysis in 
the cultural realm is on institutions because systems 
of symbols, objects, and actions alike are generally
developed, produced, and maintained through institutional frameworks.4 8 Although any number of 
social institutions might have been chosen for 
analysis, these four were selected because of their 
primacy in terms of issues of national culture and 
public policy, and because of the significant changes
that communication technologies are making possi
ble in these areas. 

Comrnity and Culture 
A community can be defined as a group of people 

who are recognized by outsiders and by members as 
having a commonality of purpose, who share com
mon patterns of attention and interest, and who 
coordinate their activities through patterns or struc
tures of interaction." ' This definition includes tradi
tional communities based on geographic, historical, 
and ethnic ties, but also includes "communities of 
interest" that grow up around shared activities and 
concerns. It also allows us to look at communities 
not just as places, but also as social products and 
processes.50 

Communities have been the traditional building
Borinhspntdu:of American culture. historianAs Daniel 

Americans reached out to one another. A new 
civilization found new ways of'holding men to
gether-less and less by creed or belief, by tradition 
or place, mo 2 and more by common effort and 
commnor experience, by the apparatus of daily life. 
by their ways of' thinking about themselves. Ameri
cans were now held together less by their hopes thanby their wants, by what they made and what they
 
bought, and by how they learned about everything.
 
They were held together by the new names they gave
 
to the things they wanted, to the things they owned,
 
and to themselves. 'these everywhere communities
 

4
"Jowen. op. cit., 1.pp 147-354)lootnoeC 
4 bKarl Erik Roscngren, "Linking Culturc and OhferSocial Systemirs." Sandra J. Ball-Rokcach arid Muriel G. Canrtor icds.JMcdwa,Auuthnce,anuStocialt

Structure (Bevcrl, Hills. CA: Sage Publications. 1989). pp. 88-9X. 
49 This definition condenses a nurubc; of definitions found in Merritt, op. cii., footnote 16. pp. 15-16.
50
Sec James W. Care>'. Communication a%.Culture Es.savs on Media and Society(Boston. MA: Unwin Hyman, 198t.,especially ch. 1,"A Cultural 

Approach toCornmunications." 
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floated over time and space, they could include 
anyone without his effort, "nd sometimes without his 
knowing ... Americans lived not merely in a half-
explored continent of mountains and rivers and 
mines, but in a new contincnt of categories. These 
were the communities where they were told (and 
where they believed) that they belonged."' 

However, as the United States evolved from an 
agricultural to an industrial society, and more 
recently to a postindustrial one, American comnuni-
ties have undergone considerable change. In their 
classic works, Middletown: A Study ov Contempo-
rarv American Culture5 2 and Middletown in Transi-
tion: A Stud' in Cultural Conflicts.53 Robert and 
Helen Lynd traced, for examl 'c, how the town of 
Muncie, IN, changed in response to industriali-
zation. They found that industrialization had led to 
a division between the business and working classes, 
and a breaking down of the quasi-religious ethos of 
the individual citizen, which previously had knitted 
many diverse groups and interests together. With the 
rise of the business class, a 	new ethic of utilitariant 	 energ.5'moreindiidulis bean-individualism began to tmrerge. 

More recent works on American culture trace the 
continuation of this trend. As described by Bellah et 
al.: 

Perhaps the crucial change in American life has 
been that we have moved from the local life of the 
nineteenth centurv-in which economic and social 
relationships were visible and, however imperfectly, 
morally interpreted as parts of a larger common 
life-to a society vastly more interrelated and 
integrated economically, technically, and function-
ally. Yet this is a society in which the individual can 
only rarely and with difficulty understand himself 
and his activities as interrelated in morally meaning-

1 

ful ways with those other, different Americans. 
Instead of directing cultural and individual energies
toward relating the self to its larger context, the 
culture of manager and therapist urges a strenuous 
effort to make of our particular segment of life a

55 small world of its own.

A 	number of demographic trends are likely toreinforce these developments, critically affecting the 
nature of American communities in the future. 
Among these trends are: 

* 	 an increase in the percentage of the population 
accounted for by immigrants, and especially by 
those immigrant groups that previously were 
not strongly represented within the popula
tion;56 

9 changing family and lifestyle patterns, and a 
growing diversity among households. Today, 
for example, there are fewer American couples 
living with children than ever before, more 
people live alone or with unrelated ajuits, and 

children will live at least part of their 
childhood with a single parent; 57 and 

e 	a changing work force, with an increase in the 
proportion of women, especially among those 
in their prime child-bearing years; as well as anincrease in the age of the work force popula
inrwhic il ead, in tur torrn ofuthe 
tion, which will lead, in turn, to blurring of the 
boundaries between the workplace and the
home.58 

Together, these structural changes within society 
are likely to have a radical impact on community
life. Although there is some disagreement with 
respect to the nature and extent of these changes, 
most observers agree that they will lead individuals 

tDaniel IBoorstin, The Americans The t)ernocratic Eperience (New York, NY: Vintage Books, 1974), p. 2.
 
5

-Robert and Helen Lynd. Viddletomn A Stuy of Conternpirar' Culture (New York, NY: Ilarcourt Brace, 1929).
 

"Robet and Helen Lynd, Aliddhtonn in Tranvition A Study ofCultural Conjlicts (New York, NY: HarcourtlBrace, 1937).
54'I'hese findings were reinforced by the work of the sociologist. David Riesman. See, for example. David Riesrnan with Nathan Glazer and ReuelDenney. he Lonely Crowd AStudy oy the Changing Atnertan('iaracter(New Haven, Cr: Yale University Press, 1950). See also te study by HerveVarenne of a sniall town in southern Wisconsin. entitled Arnerican. 7igeth'r Strtutured Diversit in a Midisestern Town (New York, NY: Teachers 

College Press. 1977). 
5SRober N. Bellah. Richard Madscn, Willian \ Sullivan. Ann Swidler, and Steven N1.Tipton, Habits oftihe Heart (New York, NY: Harper and Row,

!95). p 50. See also Richard NI. Mcrclnan.MAng Somethtng,nfOur,,lves.On Culture and Politics in the UnitedStates (Berkeley and Los Angeles,
CA: 	University of California Press. 199)1 

511.1c.;eph F.Coates and Jenni ler Jarratt. "Forces and Factors Shaping Eiducation. prepared for the National Education Association (Washington, DC:
J.F. Coates. Inc., 1989), pp. 4-5 As the authors note: "Many of the new immigrants will have unfamiliar attitudes toward govertnent, e"ducation, work,socia, behavior, and other social values. As lplitical power accumulaics to these new Americans, there will be effective challcnges to schools, public
officials, employers, media, lass s,rules, and custons." 

571bid. 
58lbid. 
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to find new ways of establishing community ties and 
of fulfilling some of the positive functions per-
formed by traditional communities.59 

What will provide a sense of continuity, belong-
ing, and responsibility in the "information age?" 
One author conjectures: 

...although the yearning for thc small town is 
nostalgia for the irretrievably lost. itis worth 
considering whether the biblical and republican
uaditions that smadl towns once embodied can be 
reappropriated in ways that respond to our present 
need. Indeed, we would argue that if we are ever toenter that hew world that so far has been powerless 
to be born, it will be through reversing modernity'stendency to obliterate all previous culture. We need 
to learn again from the cultural riches of the human 
species and to reappropriate and revitalize those 
riches so that they can speak to our condition today.60 

Capable of strengthening and reinforcing human 
interactions, and of extending the reach of people
beyond their immediate geographies, communica-
tion technologies have played a critical role in 
maintaining community in the context of a rapidly 
changing and highly mobile society. New communi-
cation technologies offer some potential to amelio
rate, or at least help people cope with, the loss of 
many traditional communal ties. Two kinds of 
communication applications will be considered 
here: the possibilities for establishing "virtual com-
munities," and for extending community-access

programming and distribution facilities, 


Virtual Communities Supported by 
Electronic Networks 

Virtual communities, supported by electronic 
networks, create the opportunity for providing new 
sources of contact and interaction anong people,
widening the". circle of friends and making it easier 
to connect with others like themselves. Like the 
"communities of interest" supported by the postal 
system and the telephone. virtual communities 
comprise groups of geographically dispersed peo-

pie, united by a common interest or purpose and 
supported by computer communication such as 
bulletin boards, conferences, and electronic mail.61 

In the United States, virtual communities have 
grown up among people with access to computers 
and modems. The largest conferencing systems are 
on commercial services such as The Source. How
ever, any individual with a personal computer and 
cor'erencing software could establish a gathering
place for others who have personal computers,
modems, and communication software. 

The Wbie Earth 'Lectronic Link (WELL), for 

example, supports a virtual community in the San 
Francisco Bay area. With a local telephone call from 
many local communities, subscribers can participate
in hundreds of topically based conferences. Al
though people from all over the country can and doparticipate by paying long-distance charges or using 
one of the national data networks, most of the 
conversation has a "northern California" perspec
tive. References to local establishments and events 
abound, and participants meet periodically for par
ties and picnics. 

The Community Me~nory Project, ,:so in San 
Francisco, has put coin-operated terminals in local 
supermarkets and bookstores, allowing users to post
and read messages organized in a relational data
base. 62 The explicit goal of this project is to 
revitalize the traditional notion of community as a 
locus of sharing, support, and responsibility, and to 
provide a new means for participating in the 
production of community-based culture.6 -1 

As in the past, communities with specialized
needs are also linking via electronic networks. 
Recently, for examnple, a number of antipoverty
organizations joined online in a network called 
HandsNet.M By paying an initial fee of between $95 
and $125. a monthly fee of $25, and an $8-per-hour
online fee, antipoverty organiz ions trade statistics 
and program information. Among the groups in

5'Orrng KI app. ('olle, iii Sear hI,,r Idhnlti I INeA York. NY: toI. Rinehart. and Winston, 1968), p. 17
 
0131cllah ci a] . orpLi . fVIrIJotc5.pp 252 2hl
 
6tf-oradisciLsi i s;trd
on. set twe RIeii gohd. "Vinta)lC omuniis." lholt,Earth Rcie-i ,No 57,Winter 1987, p 78.Inthecorniputing conin uiiity,

"virtual"
is a technical ternirefemng tofuncuons realized via computers and software, rather than hardware.
 
t"Lxe Felsenstem, Lo-tounder of the 
 iummunity Mcriory Project, personal cornMrurricalion, Feb. 25, 1988. 

t
631
hd.
 
6
4SceSpencer Rich, "Computer Neisork LirnksAntixriveny Groups," The Washington Po.st, July 6,1989. p.A15. 
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volved are the Low Income Housing Coalition, the 
Food Research and Action Center, and the National 
Coalition for the Homeless.65  

To participate in a virtual community does not 
necessarily require a familiarity with computers and 
computing. The French Minitel system, for example, 
is extremely user-friendly, linking people through 
networks of dumb terminals and providing them 
with easy-to-use gateways and menus. 66 As a result, 
many French people take advantage of the system. 

One appeal of virtual communities is tneir relative 
anonymity. Users do not encounter the usual nonver-
bal cues to help them interpret messages from 
others. 67 Because members of virtual communities 
can be anonymous, some believe that such electronic 
communication can be a "medium without preju-
dice." 68 Anonymity also allows users "the risk-free 
opportunity to bec2ome someone else," and/or to let 
down barriers and face-maintaining behaviors that 
exist in face-to-face conversations/ Online interac-
tions allow individuals to share life concerns and 
participate in debates and discussions for which 
there is no neighborhood forum. Members some-
time;arrange face-to-facemeetings, further support-
ing their relationships.'" 

Virtual communities, however. are iieither a 
panacea nor a perfect substitute for face-to-face 
contact. 71 To the extent that they replace neighbor
hood ties, they could contribute to the loss of 
sharing, interdependence, and mutual concern that 
neighborhoods have traditionally provided. More-
over, if they required users to have a sophisticated 
technical knowledge or were available only in a 
text-based form, their usefulness would be limited to 
those with the requisite skills. 

5
6 1bid.
 

"'I'llhp l 'erto. IhI h I ot Su1 ess. t"Miriil lBW log. rt.entator 

The anonymity of virtual communities also makes 
it easier for some people to disregard social norms, 
which, if history is a good indicator, will give rise to 
issues concerning what constitutes acceptable con
tent and who should be responsible for assuring that 
content is within the bounds of propriety. Such 
problems have already emerged, for example, in the 
case of 976 telephone chat lines. 72 Cases of fraud and 
issues of liability might also become more frequent, 
insofar as electronic communication makes it possi
ble to present a false persona. 

To what extent, and under what circumstances, 
virtual communities will become more popular and 
more prevalent in the future will depend on a number 
of factors.7 3 Cost is an important one. Generally
speaking, telecommunication charges are paid either 
by individual callers (on their telephone bills or 
through one of the data network providers) or by the 
sponsoring organization, if it purchases a toll-free 
number. Most commercial services charge an hourly
connection fee to users. This cost would be higher if 
information-providers were charged an access fee 
equivalent to that charged by other users of the 
communication network. To date, users have suc
cessfully resisted such a charge, arguing that it 

would discourage the development of an informa
insrceiduty7


tion-services industry. 74
 

When they are financed primarily through adver
tising, however, some network services can be 
provided free. In 3oston. for example, Citinet offers 
users free online information about special interest 
groups, hearing schedules for State government, and 
financial information on local businesses. Electronic 
mailboxes on Citinet cost $19.95 per year. 75 The 

o )IA. i IX'. (k1 6. t987IA. W0 Digton. 
6'7\lfeI Ghrlssbrenner. A Nes, %le, Iill III]the Makinlg I low I'eople Are Shaping (and Beiing Sliaped h ) ()n ILie Coininunication." Rain, November

t-ceii 'r, 1985, pp 28-31 
'51lbld P 29. 

SlIbid. 
5 ee ,s Stanr Rous anne IhIh and .urt aI rofi. Ih' Network Natalsom an ("omuntl'atlon faa( omlputur(Reading, MA;arAddison - Wesley,1978 It should bK'noted, hosves cr. that is oinuiiiw it% fori anid users begin to develop stakes in then, roriis and sanictioIs, equivalent to those 

governing IradillOnal Lon11tllIniIt's, sill Crt rtg 
")'Charles W.Stcinfield and Janet Fulk. "(omuter-Mcdliated S)stCetts as Mass Coimrunlicationi Media." paper presenited to the lelccoin utication 

Policy Research Cionference..,\irlic louse. \A., (Xtlotmr III8 See also Rhtleigold. oip cii . Iiothole fil1
 
",See Aiti I :. 'hillips, "Cotlllluter ('onlcreni e SucLcs or lai lurc.'" Ihurtna ( 'wimuniation 1c/htudog,. vol. 7. I983. pp 837-855.
 
"F ntre discussion, see "Dial-a-Porn Case Argued as Preicw of IndcCnc Casc," Brouadtwtnig,Apr. 3, 1989, p. 57
 
7 T:or a discussion of sortie iif these factor, Iromi ai oniliaratis erse.t'live. set Antc ' i raLscori. Videotes (;lobal lProgress and Cortparative

P'lhiecs. Journtul of Cotnmw an ,ion,s,l ;8. No 1. Wiler 19X8, p 51 
74A('(ess Charges]ir Enunm cd 'ri i,.e,, I 2631 ( 1088)RV Rcd 

"Melissa Calvi. "Bostolit-(int lcl rs t ,cs I - Oil- li nhe
Iformation." Inkjoiorld. Apr 28, 1986. p. 23. 
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Prodigy Service, offered through a joint venture of 
IBM and Sears, is also partially financed through 
advertising. 

Access to electronic networkstaesthogh heeo can also be facili-n ewsan lsoe, fc-
tated through the use of gateway services, which 
help users to identify and connect with groups withwhom they want to communicate. And, in fact, it 

was to encourage the development of such services 
that Judge Harold Greene relaxed the line-of
business restrictions on tile regional Bell operating
companies, allowing them to develop and provide
videotex gateways. The first two such gateways to 
be developed are the Transtext-T-Universal Gate-
way, set up by BeliSouth and now operating in 
Atlanta, and Info-Look, established by Nynex in 
Burlington, VT 7 6 

BellSouth's gateway constitutes part ofan adjuncta edenhancedgetworkonsttuesrt d int 

the basic local exchange network. Not only doesit 
gie usrsiusersloclimitedha freee aetwo. Nt asonl podesigive unlimited some access; it also providesservices free. Moreover, aimed at user-

friendliness, the system allows customers equipped 
with personal computers and a modeni to enter thesystem by using a 10-digit telephone number. 
addition, it provides simple menus listing databases 
and services and handles all billir!1, 

Nynex's Info-Look is less fancy, but many of the 

customer-services are also less expensive. However, 

there is a $3 hourly charge for use. Among the 

services available on Inlb-Look are: 


a 
news, interviews, classified ads and ski and travel 
information from the Burlington Free Press for 15 
cents per minute: condensed news fron Vernont 
Business Magazine for 0 cents per minute: interac-
tive pxlitical debate for 10 cents per minute, a cat 
lover's forum for 10 cents per minute: a mailing list 
of Vennont businesses tor 10 cents per minute: 
skiing conditions for 10 cents per minute: Vermont 
travel inte'omtion for 20 cents per minute: and 

Vermont hunter's guide for 20 cents per mninute. 7 7 


a..list of biking trails, for 10 cents per minute: 

The lack of both familiarity and technical skills 
has also served to discourage the general pttblic's 
use of electronic networks. These kinds of barriers 
can eventually be overcome, however, as is clearly 

evident from the successful development of Minitel 
in France, cultural differences notwithstanding. 
What was critical in France was the government's 
proactive efforts to move the country forward intothe information age by subsidizing and supporting
the development of a national information infra
structure.78 Having access to easy-to-use terminalsprovided by the government, French citizens have 
not hesitated to establish online connections. 

Cable Community-Access Services 
Government policy to encourage the creation and 

development of local community-based information
 
hs a history going back as far as the early postal

seivice. Postal subsidies in the form of letters of
 
exchange were designed to encourage and support
 
the development and viability of local newspapers.
In like fashion, early broadcast policy sought to
 

foster the development of local programming. How
ever, given the economies within communication
industries, most of these policies proved unsuccessful. One after another, each new media industry that
 
emerged aeassumea concentrated and vertically
 
intrated form.
 
integrated form.
 

Cable, however, unlike its media predecessors, 
appeared to be an exception, insofar as it provided an 
abundance of channel capacity. Thus, with itsdevelopment, the hope of fostering local program
ming reemerged. Having access to cable, anyone,
anywhere, could be a piogrammner, or so it seemed. 79 

As Michael H. Dann, a consultant to the cable 

industry, characterized his hope s for cable: 
... nearly all die information services thai cable will 
specialize in providing will have nothing to do with 
watching television as we have known it. You'll be 
using your monitor for soriemhing else- -for taking
academic courses or for using any or all of the other 
information services available. Nnd whether this 
takes the form of something with ethnic appeal or of 
cooking channels it's something that you would not 
be getting on commercial television .... There are
 
no rules in the cable industry reqtMling y u to h e
 
,nly so tnany minutes for commercials, with every
niinute so precious, as it isin broadcasting: mh cable 
companies can be so much looser about the length of 
commercials. cause they have ,,i much channel 
capacity. Everybody can be on cable longer-the 

7'6Scc Fcfric Saum,cr, t1e t'uhC Nem ,rk Gi .s On-t c."I eh'phony. Apr. 3, 1989. pp. 26-37. 
71lbid,, p 27 

8Bransconib, op. cii . footioi 73. p 8.1 
N'amnes Martin. The Wired So( 46 en , (Nce%York, NY: PretijIc Hall, 19176), p. . 

7
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pertormer can be on longer, the writer can vrite 
longer, the cook can cook longer, the talker can talk 
longer. And cable is so cheap in comparison to 
broadcasting that in most communities if you wantto get on a public-access channel anti hum you cango geon-

To bing tucil aspirations to fruition, many local 
franchise agreements originally required that localh 
cable systems provide channels for community 
pi ogramming. 81 The different kinds of programming 
that can be required in such agreements are outlined 
in box 7-A. 

According to one recent survey, 57 percent of all 
cable operators offer public-access channels, about 
one-half of which are managed by cable operators.82 

Independent, nonprofit organizations manage an 
additional 30 percent, and the rest are run by local 
governments, schools, libraries, and for-profit cor-
porations. An estimated total of between 5,000 to 
l0,0GO hours of origin:l programming is produced 
for such public access channe.s each week. One of 
the most successful local access channels, located in 
Austin, TX, carries %0to 70 hours of original 
programming each week 83 Community-access 
facilities are usually funded through a combination 
of revenues from commercial operations, grants, and 
donations. About two-thirds arc tnd,,r $100,000, 
and one-third have annual operating burigets of less 
than $25,000.m 

Because community-access channel give local 
citizens an opportunity to create programs for their 
-ommunities, they can provide an opportunity to 
influence the local culture and strei.gthen communal 
ties. Broadcasts of local high school sports events, 

for example, can garner support for local teams and 
reinforce identification with the local community. 
Local politicians can increase public awareness by
airing local meetings and public events. Community

rnbers can rrinforce their relationships, joining
g6lohoger to produce media events. 

Community-access channels can be especially 
helpful to minority groups. Much as the foreign
language press served to both integrate foreign 
immigrants aid enhance their self-estcem, the pro
duction of materials by local ethnic groups cat, Ncrve 
to promote comm,.mit, understanding and create a 
sense of pride in local traditions.8 5 This kind of 
access to production and transmission facilities is 
critica to minority groups because all too often they 
have been unable to gain an economic foothold in 
the media, 86 and as a result they have been either 
very poorly reoresented or simply ignored. 7 

Young people can also make particlarly good 
use of local-access channels. As Action for Chil
dren's Television has pointed out: 

Foryoung people, conmunity cableis anoppcrtu
nity for service that is disappearing from commercial 
broadcasting. At a time when the commercial TV 
nezworks fail to provide one daily or even weekly 
children's show Monday through Friday, local cable 
channels can supply a fertile environment for 
breeding a new variety of children's television.8" 

Despite the distinct benefits of local access, many 
community-access channels have been underutil
ized. Moreover, where they have been in operation, 
they have often been unable to draw the kinds of 
audiences req'uired to have a significant impact. A 

"1,1,s repor.ed t,. and cited by, Tini Whiteside, "Oiv ard arid Upward With the .\rts. Cabc III," The New Yorker, June 3, 1985. pp. 84-85. 
81Congress approved sic'. access rules in sction 611 of tih' 1984 Cable Comniunications Policy Act, codified at 47 U.S.C. sec. 531. 
82

Grcgo y Epler-Wiod and Paul l)'Ar. Cable t'rogrwrruung Resource Director 1987 (Washington. DC: National Federation of Local Cable 
Progra.inicr'. 1l.87, p. D147 

3Sharon Ingraham, National Fedcrtation of Local Cable Programmers, pcrsonal communication, Feb. 23, 1989. 
"4Epler-Wood and U'Ari, op. cit . footnote 82. p. 1)144. 
"Sec ianno Hard, "Th u ic i lauguage Press inAmerican Press I :stor ,. ' Journalof Comnmuniatioi, vol 39, No. 2.Spring 1989, pp. 114-131. 

1
" At present. theic is only a sniall n.rnly-:r of oine-itics and women inownership and nianagement positions intire connunication industries. This 

siruation hiLs incliding: I)n-miorines were riot "at tih'been attributed toliani t.,ac..s, table" when radio and television icenses were given out; 2)najority 
owners and managers continue to discriminate; 3 minnritics lack tie funding to support stations; and 41 nincrities are inadequately trained. For a 
dciscu,sion. see Vernon A. Sinni. "Woen iain, lliact "AnIewe GrotUnd inNewsroonis," RTNDA COrMnnuniCatorAugust I987, pp. 9-11; Dwight M.
Ellis. "Comnuniicitions at ire CrossrToads: I'arI and Perceptions of Minority Participation,' paper presented at the Invitational Conference on Minorities
and Communication, Howard Univers;ty. Washington, )C, Jun:! S,1987; James Forkay. "'ime to Speak Up?" Advertising Age, Jan. 4, 1988; and Craig 
Kuhl. "Corporate America's Color -i'c," Ciblevitton,June 6, 1988. pp. 34-43, 

7For the treatment of minoril gro:ps i thenieca, secEric Barnouw, ,47bwer litBabel, vol. I (New York, NY: Oxford Universiiy Press, 1966);
Her an Gray, "Television and the Ncw Black Man: BlIck Male Images ,Prime-Time Situation Comedy." Media, Culture and Society, vol. 8, 1986, 
pp. 2 33-2A2; Susan ti. Wilson, "The Missing Comic Strip," Editor arui Publisher, Apr. 23, 1988, p. 164; arid "Women Are Disappearing From TV," 
Broadcastrn, Nov. 23, 1987, pp. 52-53. 

'8"Community Cable fr and by Children: AnrACT land)ok," Action for Children's Television, Newtonville, MA, 1983. 
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Box 7-A-Forms of Community Cable 
" Public access-programming initiated and created by members of the community; the cable company

should not interfere in the content of the shows. Public access programming is noncommercial. 
" Educational access-schools, colleges, and libraries can produce their own cable programs; students are 

usually involved in the production.
* Government access-local officials can use access to increase citizen awareness by cablecasting town 

meetings and important public messages.
" Religious access-synagogues and churches can publicize activities and spread their views by producing 

access programs.
" Leased access-a kind of rent-a-channel, leased access gives companies or individuals a voice on cable TV. 

Program content is controlled by those who pay for channel time to get their message out. 
" Local origination (LO)--LO programs are produced by the cable company, which controls the content; 

young people may or may not be involved in production. LO programming can carry advertising. 
SOURCE: Reprinted with permission from "Community Cable for and by Children: An ACT Handbook," by Action for Children's Television 
(ACT), Cambridge, MA. 

number of factors account for this situation, includ-
ing the lack of funds, skills, technical expertise, and 
adequate equipment. While most community-access 
systems receive some funding from local govern-
ments orcoinmercial operators, providing additional 
suppor for production equipment and distribution 
may be one way of promoting wider access. 

Cable community-access networks may also be 

underutilized because people are either unaware of 
their existence or unfamiliar with their use as a 
public media. Opportunities to participate do not 
translate into actual participation until community
members are motivated to become more active in 
promoting their cultures. People will have to seethemselv he r cultprod w asaes.asople ll etoandeth e mse lves a~sp r od uc e rs a s w e ]l I as au d ie n c e s , a ttd asa 
publishers as well as readers. For many people, 
accustomed to the passivity of traditional media, this 
sh ift shifery cadificul. T a out thebe brngc a ll be ve ry d if fic ult. "To br ing a bo u t th e 
requisite change in attitude, young and old alike will 
need to be taught critical viewing skills, and to learn 
their way around the technical, social, economic, 
and political processes of public and commercial 
communication systerns.89 Action for Children's 
Television provides some tips on how to get started, 
as outlined in box 7-13. 

Administrative and political battles can further 
impede access, especially in cases where there are 
disputes about content.t ' In some instances, there 
have been efforts to censor unpopular messages, and 
in other cases groups have requested time to respond 

to the messages prepared by opposing groups. In 
Kansas City, for example, efforts by local Ku Klux 
Klan members to air controversial programming 
brought attempts to change the cable franchise 
agreement to give the cable operator more discretion 
in selecting prograxnming. 9 1 

nesithitnecopiinwthom riaAlso discouraging the use of public-access chan
medi O ve mte urs re uikl tomprduc 
media. On average, amateurs are unlikely to produce 
whentho , tey generaly Avei cen 
reourcesdto tdequately aromotevtheiruwork.eTh 
resources to adequately promote their work. Theproblem that newcomers face is one of differentiat-P 
ing their work, and of gaining the attention of thep r ri t au en e t a t me w n t h t a d i o l 

mdpropriate audience at a time when the traditional 
media are spending more and working harder toattract a viewing audience that is becoming increasi g y s l c i e a d s p i t c t d 
ingly selective and sophisticated. 

What role the Federal Government might play in 
promoting the use of community-access services in 
the future is open to question. Despite its long 
commitment on behalf of the development of local 
programming, the Federal Government has, of late. 
been much less inclined to impose carriage require
ments on local cable companies. However, were the 
telephone companies to enter the field in competi
tion with cable companies-and perhaps on a 
common-carrier basis-the hope for local-access 
channels will certainly be rekindled. 

"Ibid. 
'Retha Hill. "P.G. Cable Perforners Await Cue in Off-Camera Dispute," The Washington Post, June 25, 1988, p. BI. 
91"Public Access in Kansas City Heads for Showdown," Broadcatting, June 13, 1988. p.58. 
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Box 7-B--Steps for Making Cable TV 
The first step for anyone interested in any aspect of making community cable TV is to find out what is offered 

by the local cable system. Is there a separate access facility, or is the cable studio open to the public? Are formal 
training sessions held, or do newcomers learn by apprenticeship? Does the cable system provide the videotape, or 
is that up to the access user? After getting an overview of how access works in your community, you might want 
to: 

" Speak with others who have been involved in access productions.
" Volunteer to work on an already existing program for a better idea of what goes into cable production. 
* Check the local library for any media-related materials, especially 'how-to' guides.
" Enroll in a media workshop, run either by the cable system, the local access foundation, or other community 

groups (check schools, youth groups, religious organizations, video clubs, and so on).
* Think about what's missing from the community cable lineup that you might provide. What interests could 

you explore and share by making your own cable show? 
* Write a detailed pr, posal and present it to the access cooxdinator or the head of local programming. Outline 

specific ideas and how you would present them. Describe the potential audience for your show.
 
" Round up a cast and crew. Friends, neighbors, and relatives can all play a part.
 

SOURCE: Reprinted with pernlission from &.ornmunity Cable for and by Children: An ACT Handbook," by Action for Children's Television 
(ACT), Cambridge, MA. 

Education and Culture 

All societies educate, and education is necessary 
to maintain and ti,structure the social order. 
Education mediates between individuals and soci-
ety. It is the means by which societies transmit 
acquired knowledge, attitudes, values, skills, sensi- 
bilities, and symbols from one generation to the 
next-and thus the means by which individuals 
lexarndhuskillseanes y t inidlthe inlearn the skills and roles necessa to function in andsto infl uence th eir soc ie ty .92 

In the United States, there has always been 
support for the idea that education plays an essentialsupporicatyotforthatrn 
societal role. Contrasting the attitude of Americans 
toward education with that of Europeans, Alexis de 
focqueville, the well-known commentator on 
American society,Amercansocetynoednoted in 131:Nation'sn 1831 : 

Everyone I have met up to now. to whatever rank 
of society they belong, has seemed incapable of 
imagining that one could doubt the value of educa-
tion. They never fail to smile when told that this view 
is not universally accepted itF-urope. They agree in 
thinking that the diffusion of knowledge, useful for 
all peoples, is absolutely necessary for a free people 

like their own, where there is no property qualifica
tion for voting or for standing for election. That 
seemed *,)be an idea taking root in every headY3 

The public benefits that Americans have associ
ated with education have changed over time and in 
different historical circumstances. In the earliest 
years of American history, education was consid
ered essential for the survival of the new democratic 
Nation. Later, with the need to acculturate immiandn to unitei e a a dividedd v d d NationN a i n i in theh aftermathgra n ts, o u fe m t 
of the Civil War, it was considered the means for 

building a Nation of citizens. At the turn of the 
century, education was expected to train and socialfrthetiiideanin 

ize American youths for participation in a modern, 
industrialized society. More recently, Americans 
have seen in educationoilpolmthe solutions to some of theNto' hris 

thorniest social problems. ' 

Throughout its history, the American educational 
system has been quite successful in adapting to meet 
the changing needs of society. It has been trans
formed ;rom a system designed to meet the needs of 
an agrarian society to one tailored to the needs of an 
urban, industrialized society. It has been changed, 
moreover, from a system structured to meet the 

-See Ilerben A. Thelen and Jacob W. Grcit/ls, "The Social Sciences: Conceptual Franiework for Iducation.'" Ttn Sch ol Reviat, vol. XV No. 3,
Autumn 1957, p. 346. See also Charles E.Bidwell, "The School as Formal Organization," Janes G.March (ed.), ahindboo.. ofOrgaizations (Chicago, 
It.:
Rand McNally & Co., 1965) pp. 969-972 

3Alexis de Tccqueville, Journey to America, translatcd by George L.awrence (NewYork, NY: Anchor Hooks, I1 ).
94For adiscussion of the social goals attributed to public education, see Rush Welter, Popular Education and Democratic Tiought in America (New

York, NY: Columbia University Press, 1963 ). See also David Tyack and Ehizabeth Ianson, "'Conttici and Consensus in American Public FAlucation," 
America's SchooLu Public and 'riate,Daedalus.Summer 1981. 
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educational needs of a privileged few, to one more 

structured to meet the diverse and 
 sometimes 

conflicting needs of a growing and heterogeneous

population. 

Today, however, the American educational sys-

tem is undergoing a number of stresses. Some

originate within the educational system itself; others 

stem from the profound changes taking place in the 

larger social environment. Among these develop-

ments are: 95 


* 	an increase in the level of education that 
individuals need to participate effectively in 
society; 

* 	an extension of the period of time during which 
individuals can and need to be educated; 

" an increase in the diversity of clientele for 
education, and thus an increase in the diversity 
of the demand for education; 

" 	a decline in the public resources available for 
education, resulting in part from: 
-an increase in the cost of producing educa-

tion, 
-a questioning of the public benefits associ-

ated with public educ'tion, and 
-a loss of confidence in the institutions 

providing education; and 
" a general decline in educational achievement, 


especially when measured against education 

achievement levels attained in other countries. 


Because communication technologies can serve 
as specialized educational tools, they have always 
been value,] as educational resources. With the 

development of the penny press, for example, a 
number of early communication scholars, among
them Charles Horton Cooley, John Dewey, and 
Robert E. Park, conccved of it, above all, as a source 
of public education and enlightenment.96 

The radio was also appreciated for its educational 
potential, although in allocating spectrum the Fed
eral Radio Commission (FRC) gave a clear prefer
ence to commercial stations.9 7 As Czitrom de
scribes: 

The FRC consistently chose not to view advertis
ers as special interests. Itgave preference to commer
cial stations while discouraging what it termed 
"propaganda stations," particularly those run by 
labor and educational organizations. The FRC thus 
reduced the 'public interest, convenience, and neces
sity' phrase to mean the needs of commercial 
broadcaster. 9X 

Given this experience, educators quickly learned 
that if educational broadcasting was to be successful, 
educators would need to have a number of channels 
specifically reserved for such a purpose.99 More
over, by the time television came along, educators 
and others interested in educational broadcasting 
were much more organized and aggressive in 
making their demands known.lX) As a result, educa
tors were more successful than they had been with 
radio in gaining the FCC's suppor, for educationalbroadcasting. In iarch 1951, the FCC announced its 
intent to reserve 209 channels for noncommercial 
television stations. 

15For discussions of these stresses. see tIS. Congress, Office of .echnralogy Assessment, Injormational e'chtulogy and It.s Impact on AmericanEducation. OTA-CIT-187 (Springfield, VA: National Technical Infornation Service, November 1982): National Commission on Excellence inEducation (Washington, DC, 1983): I Kirsch aid A. Jungeblut, Literac.y: I'rollesofAnerica'(YoungerAdults, Final Report, No. 16-PL-01 (Princeton,NJ: National Assessment of Education Priigrcss, 1986). 
%Czitrom, ip. cit., footnote 31, especial ly ch. 4, "Toward a New Community? Modern Comunwicationi in the Social Thought of Charles Ilorton

Cooley, John Dewey, and Robert E., Park.' pp. if- 121. 
' 7For adiscussion and history. see Robert J. 3lakcly, 7 Serve the t'uhlit interest (Syracuse, NY: Syracuse University Prcss, 1979). According toBlakely, "By 1925 the commercial radio stations ha l begun to find intthe sale of time for adverlsing an enduring answer to tile problem of financialsupport, while the educational stations had not. When the Secretary of Commerce adopted policies thai created trafficking in licenses in 1925, the numberof noncommercial stations began to decline In 1926, when the imtpetus for networks to get local affiliates and for local stations to acquire networkaffiliation was added, the decline quickened." As Blakely notes, under these circunistances, one oI the few educational groups that ntanagcd to survive,and which thus came to play a major role in educational brioadcasting in the United States, was the State universities and land grant colleges (pp. 53-54).

Ctitrorr, op. cit., footnote 3 ), pp. 81-81.And asBlakely adds: "Educational stations also suffered front frequent shifts it their frequencies becauseof shifts made by the FRC. (tmtmlercial stations made money, convertible into political poiwer: educational stations cost money. If their progranmingwas not popular enough to attract siuable audiCrces, they were hard to justify politically: if it was popular, it provoked political opposition." Blakelv, 
op. cit., footnote 97, p.55. 

99An amendment to this effect, sponsored by Senators Robert F.Wagner and Henry D. Hatfield, had been proposed to the Conttunications Act of1934, but failed topass for lack ofsupprrt. However, in I M5, the FCC decided onits own accord to reserve 2(1ofthe l(XMchanitelsavailable in frequencies
higher than 25 megacycles for cducatimal radio. 

l(aA central force behind this effort was tie Fund for Adult Education, which undertook thrce basic tasks: I Isecuring the reservation of channels; 2)
ectivating the stations; and 3)establishing the Educational and Radio Center. Blakely, op. cit.. footnote 97, ci. 4. 
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Also important in assuring the survival of educa-
tional television (ETV) was the early f-inding by the 
Ford Foundation, and two key pieces of Federal 
legislation-the Educational Television Facilities 
Act, which provided money to activate and expand
ETV stations, and the All-Channel Television Re-
ceiver Act, which served to increase the number of 
receiving sets on which viewers could receive ultra 
high frequency (UHF) signals. 1 "But the ultimate 
support for educational TV came only in January 
1967 with the passage of the Public Broadcasting
Act, which incorporated many of the recommenda-
tions made in a national study by the Carnegie
Commission on Educational Television. 

While past efforts to employ technology for 
educational purposes have had their detractors, the 
results have been successful enough to inspire those
who are concerned about education today and who 
look to new technologies for potential solutions, 
And, indeed, a number of recent analyses suggest
that communication technologies could play a very
effective role in education. 102 Two of the many
educational applications of new information and 
communication technologies will be considered 
here: remote learning and desktop publishing of 
educational materials. 

Remote Learning 

Remote learning refers to the provision of medi-
ated instruction at a distance. It can take place in a 
variety of ways, ranging from the simple exchange 
of printed material via the postal service to two-way
interactive, cross-continental television. It can also 
occur in a variety of settings. Remote learning can 
include situations in which a student, or students,
participate in a class that is meeting elsewhere, or :t 
can be used to create a virtual classroom whete 
students, although dispersed, interact via telecom-
munication. Moreover, remote educational materials 

can be comprised of any number of media formats,
including audio/video presentations, graphics, film 
clips, real-time video conferencing, computer-aided 
instruction, etc. 

In its reent study, Linking for Learning, OTA 
found that advances in information and communica
tion technologies expand the array of remote
learning options and provide potential solutions to a 

03number of educational needs. 1 According to the 
study: 

In distance learning, technology transports infor
mation, not people... [It] has has changed dramati
cally in response to new *'chnologies and new neeas. 
Technologies for learning a distance alsoat areenlarging our definitions of how students learn,
where they learn, and who teaches them."o 

Given technological advances in transmission, 
and in information storage and reprocessing, remote 
learning may help to reduce educational disparities 
among regions. It has been estimated, for example,
that one-third of the country's schoolchildren are 
poorly educated due to the limited staff and re
sources in small,-geographically isolated schools. 105 

However, as the OTA study points out, modern, 
interactive-based distance education can help small, 
remote communities to meet State-mandated curric
ular reform, especially requirements for courses in 
mathematics, science, and foreign languages. Forwhere there is a shortage of qualified teachers and/or 
too few students at any one site to warrant the hiring
of a teacher, remote learning provides an effective 
alternative.10 6 

Remote learning also makes it possible to link all 
levels of education-from kindergarten through
college-allowing for a more optimal use of educa
tional resources and the rethinking of educational 
curricula. Maine's educational telecommunication 
network, linking universities, high schools, and 

101Ibid..p. 143. One major incentivc Ior Federal sapport was the general concern about the state ofAmerican education in the face of the Soviet's success
with Sputnik. 

102For an early, but extremely powerful. vision of educational technologies, see Seymour Papen. Mindstoris (New York, NY: Basic Books, 1980)).See also OTA, op. cit, footnote 95: U.S. Congress. Offic. of Technology Assessment. Power On New Toolsfor Teaching and Learning. OTA-SET-379(Washington, DC: U.S. Government Printing Office, September 1988); "Educational Technology 1987,'" Ele'tronic Learning, O.,tober 1987; andMichael Rice, "Toward Improved Computer Software for Fducation and Entcnainment in the Home," Report of an Aspen Institute Planning Meeting.Wye Woods Conference Center, Queenstown. MD, June 3-4. 1987.113See Jason Ohler, "Distance Education and the Transformation of Schooling," OTA contractor report, May 1989. 
1"1U.S. Congress, Office of Technology Assessment. Linking for Learning- A New Course for Education, OTA-SEr-430 (Washington, DC: U.S.Government Printing Office, Novetber 1989), pp. 3-4.
105Dean Bradshaw and Patricia Brown, "'lic Promise of Distance Learning," Policy Briefs. No. 8(San Francisco, CA: Far West Laboratory, 1989). 
1°"OTA, op. cit.. footnote 104. 
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newly created outreach centeis, is an example of 
how such connections can lead to expanded services 
and new relationships. 0 7 

As more and more educators have become aware 
of the increased potential of remote learning, the 
number of States and school districts initiatingprojects and plans for distance education has in-projctsandplasfr dstane eucaionhasin-
creased. For example, in 1987, less than 10 States 
were promoting distance learning; in 1988, two-thirds reported some involvement." Involvement 

can entail modest efforts at the local level, or more 
elaborate undertakings requiring collaboration with 
regional education service centers and nearby uni-versities and community coiloges, 

Notwithstanding this growing interest in remote 
learning, tl'e access of students and tea:'hers to these 
kinds of lacilities is still quite limited. One factor 
inhibiting access is the lack of a telecommunication 
infrastructure. Even though cable systems now reach 
many communities and the telephone network is 
ubiquitous, few classrooms have the wiring required 
to take advantage of this telecommunication base. 
And only 7 percent of ail school districts have the 
capacity to receive satellite signals. 

Attention to the quality of instruction is also 
critical to the successful implementation of remotelear ing Whieams. rog re iot lea nin hel sle arning pro grams. W hile re mo te le ar ning he lp s;tudents overcome a i'tiiber of harriers, it can at the 
a tmnoetudents of barieelinsofisoan,overcomea 

1used as a substitute for traditnal teacher/student


d usudesustuntte or raitionalA OTA/sany-

,id student/stuident interactions. And OTA's analy-
-;isshow s that not all remote-learning system s afford 

t.he sa.me levels of student/teacher interaction. More-

systems is also essential to their success, as the 
history of earlier educntional technologies clearly 
illustrates.'() Remote-learning systems can provide 
teachers with a number of advantages. Many teach
ers report, for example, that remote teaching his 
improved their skills, forcing them to become more
organized and mare innovative.i") Moreover, distance !earning can provide teacher with a wider 
tace laring cnri teac s with 
rachnallowingthe tothee anm collawitnational experts, visit other classrooms, or collabo
rate and share notes with colleagues 50, or even5,000, miles away. In such fashion, expert teachers 
in Iwa w ay Insuc f a cher t therin Iowa welcome prospective teachers into their 
classrooms via satellite, while two teachers inlsrosvastlie
Connecticut join classrooms hl w ecesivia a fiber-optic net

work to tearn-teach. 11 On the other hand, teachers 
have also voiced a number of concerns about the 
prospects of remote learning. Some are concerned 
about being replaced by technology. Others are 
unfamilar with, and thus uncomfortable using, 
technology. 112 And others fear a loss of control over 
their curriculum and course-work. Involving teach
crs early in the process of developing remote
learning systems will serve not only to improve the 
design of these programs, but also to assure their 
long-term viability. 

T facilitate the implem entation of remote learni g u b r o 'j r s i t o a r b e s m y a sing, a number of jurisdictional problems may also 
need to be resolved. Distance education not only has
the potential to decrease the anount of local control 
over schools; at the same time, many of the new
institutional arrangements being established to developtutional range ent sob e s e nric h ed t d 
velop and offer student courses, enrichment activities for classroom instruction, and programs for staff"harder." W, m the re ote-learning group is isrge,development are now being structured in a more 

tudents complain about how difficult itis to raise 
atd nt colainh difcl I isa te.Mosrais 

luestions and obtain help (luring class mime.questions Most ofIuniform[1. 
ihe students interviewed by O'A preferred instruccholsaccreditationlion m t eirown 

ion al their own schools. 

Teacher support and active 
development and deployment 

!"I rote () Ii arker. "[I Ia tCIC.Ir noII 
1"41btI see aIo" I alit Ia' ccIhToIoy 

'987,p. 41. 

involvement in the 
of remote-learning 

centralized fashion, while the curriculum and in
service training are becoming more and more 

n or . U de th s ci um a c s, ai nw eUnder these circumstances, nationwide 
procedures might need to be developed 

to supplement, or replace, current State-administered 
standards. However, local and State educational
institutions may not be eager to renounce their 

(';O SI Ud Ic', I coItiracIOr Ieport, June 1989. 
I'157 A,RCponi ot innualon '. Seventh A Survey cI lie Stales," Fh'ctronnu !AewOntng. voI. I, No. 2,October 

or aI'"a disctussioni, eL-U IA. op. cit.,looloile 95 

'0 Barker, op. t.., 1(7footnote 
11Ibid.
 

lFor adiscussion, see Gerald W Bracey, "Still
Anxiety Among Educaiors Over Computers," Electronic Learning, March 1988, p. 20. I 
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control in these matters. 113 Thus, educational leader-
ship will be a critical factor for planning efforts that 
draw together public- and private-sector interests, 
use resources efficiently, and meet a broad base of 
educational needs. 

Although the Federal Government's role in edu-
cation is limited, its decisions can have a significant 
impact on the future of remote learning. Because 
education is a public good, and thus subject to 
underfunding, government funding prograns can be 
of particular importance. The Federal funding of Star 
Schools, for example, has already accelerated the
growth of distance learning in the United States.' 14  
grwth o tle p in searmmunitong i 
Federal telecommunication policies are also impor-
tant, as the history of public broadcasting in the 
United States clearly illustrates. For example, it was 
only when the government began to reserve spec-
trum for educational broadcasting that educational 
groups were able to develop a viable system for 
educational television, 

Desktop Publishing of Educational Materials 

Desktop publishing refers to a simplified publica-
tion process that uses a personal computer, word-
processing and page-layout software, and a printer to 
produce documents such as newsletters, newspa-
pers, fliers, and books.1 '" Desktop publishing is 
cheaper and easier than traditional publishing be-
cause it eliminates the need for typesetting and 
mechanical page layout. What-you-see-is-what-
you-get software allows users to experiment easily 
with various type styles and sizes, graphics, and 
page setups. Educational applications include: 

" printing of student newspapers and school 
publications; 

" preparation of more sophisticated audiovisual 
aids by teachers; 

" publication of class notes by teachers to supple-
ment or supplant traditional textbooks; 

" student class projects, such as writing and 
printing of storybooks, and 

" publication of university press books.' 16 

Desktop publishing systems, when used by teach
ers to "publish" essays, have helped motivate some 
students to read and write. Some students have 
improved their writing ability because they can edit 
and print their work. One elementary school teacher 

who uses a desktop publishing system with children 
who are in need of extra help describes the process: 

We work with kids we call "compensatory stu
dent,:"... which means they're a little slower than 
average. To improve reading comprehension, 3rd, 
4th, and 5th graders are required to write and publish 
their own storybooks... The kids are really moti
vated to make their stories interesting and nicelyillustrated, especially since they know that after the 
books are published, the authors will be using them 
in public readings to the kindergarten and Ist grade. 

Making their books has really turned these kids 
around. Last year's evaluation showed that reading 
comprehension test scores for our 4th and 5th grades 
were 50 percent higher than the control group's 
scores. 

Not only has "getting published" built reading,
writing and problem-solving skills, it had an 

enormously -csiive impact upon the "compensa
tory student's" self-confidence and self-esteem. 117 

For older students, desktop publishing can cut 
costs and increase flexibility for student newspapers, 
giving them more experience in editorial and layout 
decisionmaking. Desktop systems allow teachers to 
tailor classroom materials to the needs of students, 
giving them more control over class content. Teach
ers, administrators, and community leaders could 
even use desktop publishing to circulate school 
information within the community to garner more 
participation in local educational decisions. 

The more successful desktop publishing is, how
ever, the more consideration will need to be given to 
the issue of equity. The costs of such systems are not 
negligible. As in the case of deploying computers in 
the schools, without a Federal policy of support, new 
technologies are likely to be distributed first in 
well-to-do areas which, in fact, may not be the 
school districts most in need of the special benefits 

113in practice. the locus of co'itrol over distance education varies front State to State, and the responsibility for educational teleconmunication may
reside outside of the educational community. 

1141naddition, die Public Telecommt unications Facilities Prograin established in 1962 at the National Telecommunications and Information
Administration has funded the purchase of sone cquipment used in disiance-learning efforts. The Rural Electrification Administration (REA) is
providing loans for efforts that have educational conmponents to rural telephone cxperatives in rural Minnesota. the Oklabotna Panhandle, and the
Papagos Indian reservation, ationg others. And Title IlI of the Higher Education Act has supported part of the University of Maine's telecommunication 
network. 

115Milt Stanley, "Desktop Publishing, The Computer leacher, November 1987, pp. 46-49; Harold A. Sims, "Desktop Publishing in a PC-Based 
Environment." Educanoai Technology, August 19F7. pp. 6-1 and Deborah Little and Charles Suior, "Sehol Uses of Desktop Publishing: Asking
the Right Questions," Edut!'ionalTehnolgy. August 1987, pp. 35-37. 

1lRobcrt McCanthy, "Stop the Presses! An I pdate on Desktop Publishing," Electronic Learning, March 1988, pp. 24-29. 
117As oited in ibid., p. 25. 
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these technologies afford. Moreover, within schools,
priorities will need to be set with respect to how such 
systems will be used. Should in-house production of 
tickets, fliers, and programs, which save a school 
money, take overprecedence instructional uses? 
Should the system be used to reward those who are
performing well in school, or to boost the skills of 
poor performers? 

To the extent that desktop publishing is used byteachers to develop their own teaching materials,
issues may arise with respect to quality control. If 
des!:top publishing is to offer ncw opportunities to 
get involved in the production of educational materi-
als, some new quality-control mechanisms might be 
needed to encourage the production of wellexecuted educational materials. Moreover, teachers 
may require additional training to take full advan-
tage ef these technologies.'18 

Religion and Culture 

Religious ideas have often been characterized as 
the answer to the problem of meaning. As Emile 
Durkheim wrote about religion: "C'est de la vieserieuse."119 [It's really serious.] And, according to 
sociologist Talcott Parsons, religious beliefs: 

... are whlch concerned with moralarobem thosetose arehman areoncnd orlwathe hues 
problems of human action, and the features of the 
human situation, and the place of man and society inthe cosmos, which are most relevant to his moralattitudes, and value-orientation process.120  

In fact, American culture was first conceived of in 
religious terms. 121 As noted by Bell~ih et al., the early
color" ts: 

.,. saw their task of settlement as God-given: an
"errand into the wilderness," an experiment in
Christian living, the founding of a "city upon a
hill."122 

However, although originally conceived of as a 
quasi-governmental affair, over time, and in re
sponse to changing social forces, religion came to be 
viewed in America as much more of a private matter. 
As Bellah et al. describe it: 

Religion did not cease to be concerned with moral 
order, but it operated with a new emphasis on the 
individual and the voluntary association. Moralteaching came to emphasize self-control rather thandeference. It prepared the individual to maintain 
self-respect and establish ethical commitments in a 
dangerous and competitive world, not to fit into the 
stable harmony of an organic community.1 23 

Among the many factors contributing to this 
change were, for example, the political separation of 
church and state, the breakdown of traditional,
communal ties in the wake of industrialization, theg;owth in the diversity of the population, and the 
widespread adherence to the philosphy of laissez
faire and individualism.1 24 

The privatization of religion in the United States 
has not significantly affected the level of individual 
participation in religious activities. Religion continto be one of the primary ways in which 
Ameicans involve themselves in communal life.'125 

About 60 percent of the U.S. population claim 
membership in a church or synagogue, a percentage
that has decreased only slightly since 1950.126 In oneannual survey, about 40 percent of the adult popula
tion said that they had attended a church or 
synagogue within the previous 7 days, compared to 
42 percent in 1970 and 47 percent in 1960.127 And, 
a 1983 Gallup poll reported "a rising tide of interest
and involvement in religion among all levels of
society," with 57 percent of the respondents report

118Scott Jaschik, "Use of Telecommunications for Instruction Across State Lines Attracting Official Notice," Chronicle oJthghet Education, Nov.
6, 1985, p. 15.

119Emilc Durkheim, The Elementary Forms of the Religious Life, translated by Joseph Ward Swain (London: George Allen & Unwin Ltd.. 1976). 
12OParsons, op. cit., footnote 3. p. 368.

12tSacvan Bercovitch, The Puritan Origit 
 ofthe American Self(New Haven. CT: Yae University Press, 1975). Sec also 13x)rstin. op. cit., footnote 

5I, especially ch. I. 
t12Bellah ct aL., op. cit., footnote 55, p. 2201.
 
123
 1bid., p.222.
 
t241bid., ch. 9.
 
125As noted by Bellah et al.: "Americans give more money and donate more time to religious bodies and religiously associated organizations than toall other voluntary associations put together." Ibid.. p. 219.26
"lTh 1984 Yearbook ofAmerican and Canadian Churches puts the percentage at 59.6 for 1983 and 59.7 for 1984.
 
127Princeton Religion Research Center, Emerging Trends (Princeton, NJ: PRRC, 1983). 
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ing that they were more interested in religious and 
spiritual matters than they had been 5 years previ-
ously.128 

As society comes face to face with an increasing
number of major ethical issues-such as abortion, 
dealing with AIDS, and genetic engineering-the
links between religion and public policy are, again,
likely to become pronounced. Already there are a 
number of indications that people are moving in this 
direction. 129 Religious values that have shaped
personal perspectives are now being voiced in the 
political and economic arenas, and organized faith 
groups are trying to influence public policies on a 
variety of issues. Public officials and candidates, 
moreover, are now coming out of the ranks of 
religious institutions and/or are justifying their 
behavior on religious as well as social policy
grounds. 13) 

The problem for society, in this context, is to 
ma~ntain the requisite balance between diversity and 
integration. For pluralism in American religion was 
essentially made possible by a basic underlying 
agreement about religious values. As Bellah et al. 
have emphasized: 

The fact that most American religions have been 
biblical and that most, though of course not all,
Americans can agree on rhe ter "God" hascertainly
been helpful in diminishing religious antagonism, 
But diversity of practice has been seen as legitimate
because religion is perceived as a matter of individ-
ual choice, with the implicit qualification that the 
practices themselves accord with public decorum 
anI the adherents abide by the moral standards of 
community. 13 

Because they exhibit both centrifugal and centrip-
etal tendencies, new communication technologies
and how they evolve are likely to significantly affect 
the balance among religious sLbcultures and be-

tween religious subcultures and the national culture. 
Although religious activities have traditionally been 
centered around face-to-face interactions and sacred 
texts, religious groups have been among the first totake advantage of new communication media to 
achieve their ends, and they have done so to 
considerable effect. The evangelical religious 
groups of the 1820s, for example, were among the 
first to exploit improvements in printing technol
ogies-faster presses, stereotyping, and machine
made power-to advance their causes.1 32 And re
mote broadcasts of religious services have been 
taking place since the introduction of radio in the 
1920s. In fact, because religious broadcasting was 
perceived to be "inthe public interest," most stations 
and networks offered religious groups some air time 
on a sustaining (free) basis. 133 

To understand how new communication innova
tions might change how people participate in religious activities, and thus in the larger production of 
culture, this section will focus on two applications: 
electronic network %used by faith groups to coordi
nate administrative and ministerial activities, and 
religious programming networks that distribute 
faith-oriented messages. 

Electronic Networks
 

Religious organizations are beginning to use 
electronic connections to broaden and strengthen
communication among their administrators and 
members. The Presbyterian Church (USA), for 
exanple,'3 operates Presbynet, an online computer
communication network that lin!s religious leders, 
staff, an eo a tansmi s etyeof 
staff, and lay people and transmits a variety of 
church -relted discussions. Presbynet was created to 
promote participation in church dialog and to help 
mend an ecumenical rift within the church, and it 
was designed with this goal in mind.t 5 It provides 
toll-free telephone numbers, free connect-time, user-

Organization poll 

t
 

I- a;llup for the (hristian Bfroadcasting Network, reporied in ibid. 
"21- or discussions, eKenneth 1) Wald. Religion and /'olttisin the United States (New York. NY: St.Martin's Nress, 1987); and Williamn F. Fore,

Tel'V imon anl Retgion (M ineap ),,. %N Augsbcr 'u blishiig Iouse, 1(987). 
1"'Wald.op cit,foxttoc 129. 

R1llsh et al., op. (cit., footnotc 55. p. 225
 
I3 k()rtginall local, the evarigelhal groups centraIit ed 
 their production and distribution activities iii New York City because of efficiencies ittconirnuriCat rg to theNation frorm the leading cotoItercial cnter. Some even clained that God had ordained the move to New York. See David P. Nord."The Evangelical origins of %iass Mcdia it Aicrica, Ih815-1835, Journalism Monographsy, No. 88,1984, for ati accott of how early religious groups

adopted the newest printing techrologies to reach everyone with the samte message. 
1 And religious groups s~erc ( teAC tuccessful in their uw. of the radio. By 1932, there were ttore than 4tW0 progratts. classified b; 7The Swiday Sclu ol

Tunes as "sound and scn ptural," airitig on 8) ridito ,tatiors. Ibid. 
t14Man' othe- denonitnatiotns htve 'iilar networks. 
115Sandra Grcar. I)irector of ('onittnti if theti'-loi 'resbyterian Church t(USA, personal communicattti, Oct. I, 1986. 

2 
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friendly software, promotion and support by local 
church members with computer experience, and 
even nonelectronic means of learning about what 
was being said on the system. Most systems consist 
primarily of a central computer with conferencing 
and communication software. Using their computers 
and modems, members can dial the central computer 
through the public telephone network to share 
private messages, public announcements and arti-
cles, religious ideas, graphic information, and re-
quests for information. The combination of elec-
troiic mail, computer conferencing, and bulletin 
boards is supported by pooled funds.l3i 

Electronic networks could provide new opportu
nities for involvement in church activities. For 
church leaders and administrators, the networks are 
a new way to share ideas, discuss common problems, 
and coordinate activities. Successful programs de-
veloped in one area of the country can be shared with 
peers throughout the Nation and even internation-
ally, cutting costs for all and encouraging efficient 
use of effort. For lay members, the networks can 
provide a new set of contacts and make discussions 
of faith-related issues more accessible. People who 
are more aware of and active in their church 
activities have more impact on church actions, and 
can extend the effects within their own social circles. 

Networks can also be used to link church cornmu-
nities of different sects, providing a means for 
cooperation and ongoing dialog. 'The networks of a 
number of religious groti,, are linked, for example, 
via Ecunet, an utnbrella network that is sponsored by 
the National Council of the Churches of Christ. 137  

Conferences range from those having to do with 
traditional religious functions to those addressing 
broad social issues. Conference topics are set up by
individual participants, and conversations are for the 

I 3l'lh~d. 

most part among the lay members of the church, 
although there is a predominance of those interested 
in computers and communication technology. 38 

One problem with these networks is that they tend 
to exclude those who lack the necessary computer 
resources or are unfamiliar with technology. Thus, 
some people may become cut off from religious 
dialog and lose some of their input into church 
affairs. Moreover, if networks are given precedence 
over face-to-face and local contact, interactions over 
the network could weaken ties to local church 
groups and community, depriving some members of 
social interaction and the spiritual guidance offered 
by more traditional forms of interaction. 

Religious-ProgrammingNetworks 
Until the 1970s, most video religious program

ming consisted of individual shows produced by 
faith groups to carry their message to the broadcast 
audience. With the rising costs of video-program 
production and the growing penetration of cable, a 
number of cable channels emerged for religious 
programming. Many of these relied on charismatic 
evangelisis amid on-air fundraising until sc? dais and 
falling ratings led several of the leading networks to 
reposition themselves.139 Now a number of evangel
ical networks, such as the Reverend Jerry Falwell's 
FamilyNet and The Christian Broadcasting Net
work, broadcast a wide array of talk, music, and 
variety shows in addition to evangelical pro
grams. I4 Mainline churches also support program 
networks like the Catholic Eternal Word Television 
Network and the Jewish Television Network, and 
several have recently joined together to establish an 
interfaith cable network, the Vision Interfaith Satel
lite Network (VISN). 141 

Faith groups, then, have taken advantage of the 
increased channel capacity offered by cable (and
other technologies) to reach larger audiences with 

"David Poleo), Naltonal Coullcl of t (' iurches o;)Ciris, personal communication, June 13, 1989. 
IliIbid 
t .l49- ordiig to the rnttciranduni, I /t Iroplrantowl Netitork, circulated by I'll. an evangelical is "an individual who, inaddition to having a 'born 

again.' or 'life changing spitlual experitice.' believes it the literal truth of the Bible, has repented of sin and received the Holy Spirit of Jcsus Christ.whlch then literally inlwells thc intdivldail. Jeffrey K. Hladdei and Ansot Shupe, Tehevan'velinsm Power and Politicson God's Frontier (New York,NY: tentr [oll & Co., 1988i Acordiig to John Motavelli: "Virtually all the major TV evangelists have faced sharp declines in Iheir p)pularity since198(0 CBN's Robertson hots seen his approval rating drop from 65 percent to 50 percent; Oral Roberts has dropped even ittore dramatically, front 66percent to 28 percent. :ind Jitnnt, Swaggan ha plummeted from 76 percent to 44 percent." Joht Motavelli, "Born Again: Religious Channels
Emphasizing Entertauinieit to Broadi.n Appeal.- (ah',vmon. Sept. 28, 1987, pp. 20-22. 

I'4tor example. aIhoit 25 ircent of the (hrlsttan Broadcastliig Network's prograis are religious. "CBN at Age I I Drops the Classics for OriginalPrograms," lelmt.otuiukalio Age, Apt 18, 1988. p).31: aid "Falwell Backs New Religious Cable Channel," Electronic Media, May 2, 1988, p. 3.
1411aura landro, "As l-vangeiis Fade oil (Calh! !TV,Maitnite Churches ('la inrthe Air. Tir Vall Street Journtl,Mat. 9. 1988, p. 32. 
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their messages. Their founders see the networks as and the profitability of some religious broadcast 
a means of reasserting 	 the role of the church in networks, has raised questions about the appropri

42
shaping cultural values. 1 Increased contact with ateness of tax exemptions for religious broadcasters
 
audiences could also challenge churches to be more and politically active churches.
 
accountable to viewers' current concerns and condi
tions. 1

43
 

Entertainment and Popular Culture 
for faithopportunitiesWhile this opens new 

groups to participate in cultural production, italso Although often thought of as apersonal activity or 
raises several issues. It is possible that new netvorks a business enterprise, entertainment performs a 
will simply escalate a ratings war among religious significant cultural function as well.' 5 0 Like any 
broadcasting groups.'" Int,Tfaith networks, espe- form of play, entertainment inculcates the predomi
cially if they are backed b\ powerful cable comnpa- nant cultural values and socializes individuals to 
nies, could replace other religious programming and execute certain roles.'15' In fact, participating in 
therefore narrow the opportunities for independent entertainment is a fonn of ritual. It entails: 
participation. 4 5 Some church leaders worry that . . the collective reenactmnent of symbolic arche
"electronic evangelism" 	is not true evangelism, but types that express the shared emotions and ideas of 
instead "makes religion some thing you can soak up. a given culture.' 52 

like a sponge, rather than work at. "') Some local Participants witness and reaffirm the basic myths 
church officials worry that national or international and stories that structure their experience, playinglctronl churches illwrn steembers a om them out in circumstances that are familiar orlocal churches, turning members into passive dona- bleal oa uine 

4 7  
tors rather than activists in local religious affairs. 1 believable to an audience. 

The degree of coordination between local churches Given the critical impact that entertainment cat 
and national program producers will help determine have on the lives of individuals, and on society in 
the extent to which this pheniomenan occurs.l 8 general, the creators of content can exert a great deal 
Others see churches' increased cultural role as of influence. For this reason, policymakers, elites, 
signifying a larger political role as well. Some either social critics, and social observers throughout his
feel that religious organizations should not be so tory have, in general, paid particular attention to the 
involved in politics or fear the specific political rules that govern the creation and distribution of 
stands that such organizations might take. ''4 This, entertainment content.1 53 Concerns have been par

i.r,,onal 	 1988."2Will Bane, acting manager of VISN. cotlniication, June 22, 

143Dan Mathe%%s. Tritly Church and Boud (Th'ir of VISN, personal cotmtrunication, Jtne 19, 1988. 

144 
Pcter G. Horsfield, Re/l,gtvi le/et.ion ]if( Ameri an t:aperience (New.' York. NY: [anignian. 1984), p. 169 

4
1 5Officials (" the 11Ti. cable iiettork. for e,.niple, mounted a canrpaign agains the new VISN network to coti, ice cable operators that Ite new 

rnainstreato network was ulnllnecssar VISN fo.LIIItS their nCIwolk iasSee a supplenteit to. not a replacement for, evangelical networks "'NewMultifaith 
Cable Ser ice Angers. ' T11roahiode...pt 23. It)XS, p. A 1 Cable, Vision," tLttni. Mar. 21. 198. p. 56; K. Ilarold Ellens, Models"and 
of.'3eltigioua Broadcatri '(Grand Rapids. NI. William Lerdo ais 'ubhishing Co.. 1974), p. 144. For piogumtning networks, access to thenicans of 
producing progranis ts as importatir as accesst. tihe fiished progranis. Because the number of c able ftannels on a sysieri is imited, and conipeltit1on 
for carriage oil those channels i,hconltlig sccr. if is Inkcl,[flat coltill1on alliong faith groups %sillincrease 

14
t lore. op. cit . fotnoliite 121) 

"'Ibid ltFer, Fore ,ilsio note that it aidieiL Llt religious broadcast., is ttiadcil largel. of people 'ltoare also,4active chturch-gors. indicalintg 
(fiat churches more I kels, t)r.i itlori e rehglous activities Itanio unideri1C Iiheroelecironic are 

4
 
'One study fottnd thatrtli 1)1s ll IIICIIt)[tI IOLalcitiucfes it tite ou of four prtigrains. antd eicotirage localattCIidaiLCe iniOne ot0 of eigit 

prograts. ( corge (;erbncr clal . "Rcligio on 1cel isioti In live, of Viewkers." for the (Hotimittee ielevisionatti ilet report Ad Iii iilReligious 
Research. National (iuticli ol (hiuii ics-f ( hrisi. Nest York. ifil 

149,ald. op cit . fxtnote 1.,9 SCe al o I la iftS Irisier. "Will I-vangelistic Pollits lade.lihe I/It (ilngtorl Post. May 4, 1988 

15c'or tone discussion ) lhe dcciolofticll as ultural arid 	 a:rlemalluciltnla oritll, 	 see Iiarold Mcltdelsolhi Il.. Spctatagcl, EntcrtinillCu as 

Sociological Enterprise," Percy Tannenbaun ted I.The Enterraiwnenthu unctw o'Telcviion (Hillsdale, NJ Lawrence Erlbaunt Associates, 1980), pp, 
I 3-21). 

!"See Clifford (ect/,. Ih' Interpriratisot ( 'iiture. (New York. NY. Basic Bxks, 1973). 

1--Michael Real, Maa.. Mediated ( ultui Ne Yolk, NY. Prentice- Hall. 191771, p. 6. 

1
53

Te granting of copyright it tig!and. lote.iiiiple, was originally designed as a iechanism for censorship. 
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ticularly great with respect to mass media, which 

allow small groups of individuals to speak to large

and distant audiences. 154 


Many people were concerned, for example, by the 

advent and popularity of motion pictures. The 1914 

warning of writer, Frederick C. Howe, was typical: 

Commercialized leisure is moulding our civilization-not as it should be moulded but as continerce 
dctats... And leisure must be controlled by thecommunity, if it is to become an agency ofciviliza-
ion rather than t oereverse.a 5 

f 

To address such concerns, many municipalities and 

States set up local censorship boards "to stem the 

glorification of crime and sex on the 
 nation's

' 156screen. 

Not surprisingly, similar concerns about the

negative impact of the 
mass media on American 
culture continue to be voiced today. The media have 
been criticized, for example, for fostering consumer-
ism, supporting the "powers-that-be," reinforcing
negative stereotypes, downplaying social issues and 
mollifying social concerns, and contributing to the 
decline in popular taste. 157  

However, entertainment media are not necessarily 
or inherently conservative; they can also serve to 
engender and manage cultural change. By virtue of 
their power to select and interpret content, media cansubtly introduce new, and even controversial,
ideas. 158 But, whether or not tile media will lead or 
follow depends to a large degree on the structure of 
the media industry, how it is financed, and the 

"54For theclas.sic discussion ofthe differcitial impact ofniedia. se 

relationship of key media industry players with other 
elite groups in society. Thus Ball-Rokeach and 
Cantor argue that it is impossible to know what 
messages will reach an audience without looking atthe sociology of the organizations involved in mass59communication. Looking at the United States,
they note for example: 

. .. in a free enterprise system as it exists in the 
United States, those who control the means ofcommunication (for example, newspapers, radiostations, television stations) and the means ofdistribution (such as networks and distributors) mustdepend on advertisers and other sources of financial 
support (such as financiers and international trade 
agents) as well as creators. To make matters even 
more complex, they must dso depend upon thejudicial, regulatory, and legislative agencies tocontinue to provide a situation that is conducive to
their production process. Power over what is shown 
rests finally with those who own or finance the 
media, rather than with the individual creators. 16 )
We find, therefore, that in the United States today

there are a number of people who are concerned not 
only because the tnedia industry is, itself, becoming
increasingly concentrated and vertically integrated; 
but also because the leaders in these industries are 
becoming increasingly linked and interconnected 
with other industrial groups. As Bev Bagdikian 
describes: 

Ahandful ofmammoth private organizations have
begun to dominate the world's mass media. Most of 
them confidently announce that by the 1990s they
five to ten corporate giants-will control most of the 

the work of Harold Innisop. cit., footnote II. For an explication and interprctationof Innis's work. see James W. Carey,"Space, Time, and Communication: A Tribute to Harold Innis," Carey fed.), op. cit., footnote 50.ch.6. For someof the earlier works on media effects in the United States, sec Paul Lazersfeld. Radio and thePrintedPage (New York. NY: Columia University Officeof Radio Research, 19410); and Paul B. Lazcrsfeld, B. Berelson. and H. Gaudet, The People's Choice H1ow the Voter Makes Up Htis Mind in a PresidentialCampaign(New York, NY: Guell. Sloan and Pearce, 1944).
t55As cited in Czitrom. op. cit.,footnote 30,p. 44. 
156 anies J.Parker, "The Organizational Environment of theMotion Picture Sector," in Ball-Rokeach and Cantor (eds.). op. cit.,footnote 48,p. 146.Although called on to act, the Federal Government did not become involved in censorship until U.S. entry into the World War II. And, infact, the movieindustr-y took steps to avoid government censorship by promoting aprivate civic organization. tie National Board of Censorship of Motion Pictures.to perform this role. Czitrom, op. cit.. foottote 30, pp. 52-55. 
'TFor some discussions, see Arthur A. Berger. Television in Society (New Brunswick, NJ: Transaction Books, 1986); Mark Crispin Miller, Boxedln:The Culture of TV tEvanston, IL: Northtwestern University Press, 1988); and Ben H.Bagdikian, The Media Monopoly (Boston, MA: Beacon Press, 2ded.,1987). 
158As Thelma McCormack notes, the literature ot how the media are used by dominant groups to reinforce socioeconomic divisions arid legitimatecultural values is quite extensive. However, there has been much less thorough and empirical investigation devted to the subject offhow, arid under whatcircumustances, media can serve to bring axut social change. For a discussion, seeCommunications Theory," inBall-Rokeach arid Cantor (eds.), 

Thelma McConnack, "Reflections on the Lost Vision of op. cit., footnote 48, pp. 34-42. ForNoelle-Neuntann, "Mass Media and Social Change in Developed Societies," Elihu Katz and Tanmas Szecsko. AassMedia and Social Change (London:Sage Publications International, 1981 ). On the basis of her analysis of the effects of the media in the Federal Republic, the author claims that undercircumstances where there is a significant degree of 'media coisonance,' tte media act as agents of change.11

one study that makes this case, see Elisabeth 

9Sandia J. Ball-Rokeach and Muriel Cantor, "The Media and the Social Fabric," Ball-Rokeach and Cantor (eds.), op. cit., footnote 48,p. 15. 
t601bid. 
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world'. important newspapers, magazines, books, 
broadcast stations, movies, recordings and videocas-
settes... 

Many of the media magnates also indulge in 
another form of synergism; interlocks with financial 
and commercial operations that are affected by news, 
opinion and popular culture, and which can be either 
promoted or protected by the parent firm's media, 
While Capital Cities/ABC, for example, controls the 
ESPN cable channel, RJR Nabisco, the global food 
and tobacco company (and an important advertiser 
with ABC), has a 20 percent interest in ESPN. 
General Electric, a second-level giant in the media 
through its ownership of NBC, is a fin;t-rank giant in 
world military and nuclear reactor production. 16t  

The impact of the media on culture will also 
depend on the nature of the audience.' 62 Audiences 
are not passive receivers of content, as was once 
believed. As J.T. Klapper has pointed out, 163 people 
tend to interpret content differently depending on 
their background, expectations, peer relations, and 
the context in which they are operating. On this 
point, Karl Erik Rosengren notes, for example: 

Mass media use is not independent of other 
socializing agents. It may, for example, be affected 
by the shortcomings of other socializing agents
school, for instance, or the family. There is an 
interaction not only between the individual and 
socializing agents, then, but al.o among the socializ-
ing agents themselves.14 

People can also exert some leverage in determin-
ing the kind of content made available to them. 
Through their purchases, for example, audiences 
will show a preference for some forms of media, and 
some kinds of content, over others. 165 Moreover, 
individual members of audiences can also join 
together to lobby media organizations about content, 

an approach that has been successful in a number of 
instances in the past. 166 Audiences also have control 
over the content they absorb; whether reading a book 
or watching a film or movie, an audience will be 
selective in its perception of actions and events. 167 

In democratic societies, efforts to promote a 
diversity of cultural content, and to guard against 

any one group playing an inordinate role in its 
development, have focused on structuring organiza
tional arrangements and the relationships among 
players in the communication system. One way that 
the government in the United States sought to 
structure these relationships was by establishing and 
setting limits on many forms of ownership rights. 

New technologies can also restructure these 
relationships, altering the balance of who can 
participate, and how, in the production of culture. 
Two such technological applications will be consid
ered here. One of these, pay-per-view television, 
could enhance the audience's role in determining 
content. The other, digital sampling and editing, 
could reduce the barriers for creators wishing to 
enter the cultural-production process. 

Pay-Per-View Television 
Pay-per-view (PPV) refers to the sale of programs 

to viewers in their homes, on an unbundled, show

by-show basis. Theatrical exhibition and videocas
sette rentals are primitive forms of PPV, but new 
technologies are making PPV more convenient. 
Cable is the most common means of providing it, 
and about one-half dozen PPV networks are now 
offering programming to cable systems serving 
approximately 10 million cable households.168 In 

1
6
1Ben H. Bagdikian, 'Thc Lords of the Global Village," The Nation, June 12, 1989, pp. 805. 815. 

162 For a discussion. see Muniel G. Cantor and Joel M. Cantor, "Audience Composition and Television Content: The Mass Audience Revisited," 
Ball-Rokeach and Cantor (eds.), op. cit., footnote 48. 

163J.T. Klapper. The Effects ofMas Ceomiunocanton(New York, NY: Free Press. I9O). 

tMKarl Eik Rosengren, "Linking Culture and Other Societal Systems," Ball-Rokeach and Cantor (eds.), op. cit., footnote 48, p. 91. 

16'6 The feedback does not have to be this direct. Tracing the changing content of American soap operas in relationship to achanging audience, Cantor 
and Cantor note, for example: "In frec enterprise under the capitalist system, the imx)rtant influence on how content is created is who the creators intend 
to be the target audience (or audiences) of consumers, not necessarily the actual audience(s) attracted to particular prograiis ... We do not postulate 
that there is adirect, immediate, linear causal relationship between the target audience and the content they receive but rather adynamic interaction based 
on several different kinds of feedback from the audience over time to the creators." Cantor and Cantor, op. cit., lootnote 162, p. 219. 

166For adiscussionof the role of media inerest groups, see Kathryn Montgomery, "The Political Struggle for Prime Timie," lail-Rokeach and Cantor 
(eds.), op. cit., footnote 48. As the author notes, minority groups seeking fair representation have had more success than groups such as the PTA that 
have criticized the media for its overemphasis on sex and violence. She explains this discrepancy in letns of the media's desire to maxinize audience 
size. Incorporating minority points of view mas attract new audiences, whercas deleting sex and violence mighlt have the opposite effect. 

1'71e notion of selective petception was first introduced in 19, by Paul B. Lazersfeld et al., op. cit., footnoe 154. More recently, many have said 
that it is less applicable to television because as amedium it is more forceful and direct. For a discussion, see Noelle-Neumann. op. cit., footnote 158. 

!6SAlan Breznick, "Pay-Per-View Networks," Chanmel Field Guide 1988, November/Decimrbr 1987. 
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most of these systems, movies are shown at specified
times, and subscribers can elect to pay to receive 
them at those times, 

Ordering and billing capabilities are key to the 
development of PPV. Many systems employ service 
representatives who answer subscribers' telephone
orders and arrange for delivery of programs; other 
systems have automated ordering systems. A more 
recent development is the use of automatic number 
identification (ANI), a service offered by telephone
companies to cable operators that automatically
identifies the caller and thereby streamlines ordering
and billing. "Impulse" systems provide even more 
convenience-with addressable converters in theirhomes, viewers can simply tune in to programs and 
be billed automatically. 16" Ipulse systems are more 
expensive to install, but generate more than twice as 
many subscriber purchases than nonilipulse sys-
tems.17 As fiber-optic cable is laid to residential 
households, it will be possible to provide "video on
demand"-PPV in which viewers can order content 
from catalogs, receive programs at their conven-
ience, and be billed automatically.17' 

PPV is a new means for distributing entertainment 
content. It could serve, however, as much more than 
a convenient way to receive progranmming. It could
also give viewers more control, allowing them to be 
more selective whei receiving content. In fact, by allaccounts viewers are using new technologies to do
just that.' 72 Moreover, because these techno!ogies
link the user more closely to the media provider,
audience feedback with respect to content can be 
more direct, 

In the short, run, it is unlikely that PPV will have 
a direct efect on the range of mediacontent. Todate,
the greatest demand for PPV programs has been for 
hit titles readily available in other media, although
a few shows aired only for PPV-wrestling matches,
fights, and concerts-have attracted small audi
ences. PPV companies have also experienced some 
difficulty raising capital, with slow growth putting 
pressure on their cash outlays and increasing their 
debt service. 173 Mergers have been suggested as a
solution to these financial problems, but greater
vertical integration in the media industry would be 
counterproductive, serving to impede the develop
ment of a wider range of content.'174 

PPV might become more popular over time,
however. If this were to occur on a large scale, it 
could undermine economicthe basis of network
television-advertising.175 Without advertising, the 
cost of entertainment would be considerably higher
for some, giving rise to issues concerning equity of 
access. Moreover, a PIPV entertainment environment 
would make the market the final arbitrator of the
Nation's cultural needs. While such an outcome 
would be welcomed by some, others contend that 
there exists a public interest above and beyond 
onsumer choice.' 7 6 

Digital Sampling and Editing 

Machine tools enhanced people's ability to per
form physical tasks. Similarly, new information and 
communication technologies will enhance their 
ability to carry out intellectual pursuits. Among
other things, these technologies will allow more 

101rhe Kanematusu-Gosho',"Srtic.er"(X Isystem employed by the New York Times' New Jersey cable systens is an example of art impulsSee John Motavalli, "PPV system.at the Next Plateau flow Big a Business is It?" Cablev.ion,July 6, 1987, pp. 36-38.I''Nancy brurbnack. 'pV Proves 1l1t "lpic at Ne,. England Meeting." Multichanne News. Aug. 3, 1987, p. 17."'iin June 1988, GTE tiled an application ofr Permtissiotn to build an optical fiber testbed to test several video services, including video on demand.in Ceritos, CA. "GE Files Fiber lest Bid." "T t'hdecion)igest, vol. 29, No. 27, July 4, 1988, p. 6.I -See. for exaniple, Glen Collins, ''Fron a Vast Wasteland to a Brave New World," The New York Times,,"Conlronting aNation of Gr;a,ers,'" ( 'uinne/. September 1988, p..54 
Mar. 210,1)88. See also Peter Ainslie,

So far, the greatest demand lor PT Vprograns has been for hit titles readily availablein other inedia, suggesting that PPV, at least in the short run. will not dramatically increase the range ol program fare. A hew shows aired only onPPV -wrestlirie iatches, fights, and concert.s have gathered small audiencCs, hoTwever.
 
I lWayne Friedman, "Expected

7 

PI'VMerger Provokcs Hope. Skepticism," Cablevsion. Feb. 15, 1988.
" Most recently. for exa- pte. Walt !jiney 3
Piciures arid Television invested equally t14 . 17r)withTelevision arid Conmiumcation. ('oiititietai('ablcvisioii, Cox ('ommunications, Newhouse 
iultiple system cable operators Anterican

Biroadcasting. Telecable, atid Viacom Cable in [tie NewYork-based pay-per-view systeri, Viewer's (hoice 2
'75

"Disney Buys Into Viewer's Choice, 1)roadca.mting, June (, 1989, p 53.AsJay Blunler pots ut: "lDsptte the incrcascdnutberofl viewitrg options, the attount of tie that people spend wilh television isnot very elastic.'Tis being the case the audience that one prograrntmer attracts will typically be gaied at the expense of sonic other provider. The chase for audiencesis now almost a zTero-suM ganic." Jay Ilunilet, -The Role of Public Policy in the New Television Marketplacc," Bentoin loundation Project onComrunicatrios arid Inlforationn Poli, Ol)pti ns. paper rio. 1, Wahtitglornt, )C, 1989.1). 9.7116F'or a discu.ssion, see ihid.; artd Victor F. Ferrall. Jr., "'he Impact of televisio." Deregulation ott Private arid Public Interests, Journa! ofCommur;cauton,vol. 39, No. I. Winter 1Q89. pp. 8-38. 
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people to participate in thle creative processes and to 
share the products of their work. As I-hiel de Sola 
Pool noted: 

Thi technologies used f r self-expression, human 
intercourse, and recording of knowledge are inand 
unprecedented flux. Apanoply of electronic devices 
puts at everyone's hand capacities far beyond 

anything that the printing press cold offer. NMa-

chines that think, that bring great libraries into 

anybody's study, that allow discourse among per
s,,ns a half-world apart, are expanders of human 

culture. They allow people to do anything that could 

be done with communications too, of the past, and 

many more things roo.177 

One particular technological application that may 
enhance access to the process of cultural production 
is digital sampling. Digital sampling and editing can 
be thought of as akin to genetic engineering-
manipulating and recombining sound and video 
images instead of genetic material. In digital sam-
pling, sounds are converted to digital signals that are 
stored as information in computer files. These 
signals can then be processed in a number of 
ways-the pitch, volume. at'd sequcnces altered to 
create new sounds on the basis of the original 
recording. Digital video images can be similarly 
processed--items can be moved or removed, faces 
can be altered, and colors can be changed. With these 
techniques, existing images, sounds, and perform-

ances become more than single pertwnmances-they 

are also the basis for new artistic works. 

Computer aimages 
an effect on film editing. With tools such as 
EditDroid, developed by Luca-,11h.., the arduous 
task of editing thousands of feet of filn is simplified 
by this kind of electronic snipping and pasting.' 78 By 
computerizing the editing process, a film artist can 

in the ;ane way a writer rearrearrange footage 
ranges words on the word-processor: inserting and 
deleting images frame by fraine; taking those 
sequences from one place and shifting them to 

another, and scrolling through sequences again and 
again. All this is done in a matter of seconds. t79 As 
in creating texts or developing online databases and 
linformation services, films can also be edited,
merged, and re-formed. In the same fashion, old 

other hival mate

rial can all serve as the basis for new derivative 
products and creative works. 

Electronic snipping and pasting has also altered 

the world of the still-image photographer. Using 
laser and computer technologies to scan original 
photographs and convert them into digital data, one 
can manipulate the "no-longer-photographic" image 
in very sophisticated ways.180 The same technolo
gies can also transmit photographs electronically to 
printers in remote locations. 

The production of music and sound is equally 
amenable to electronic snipping and pasting. Using 
the ability to store recording sound digitally and gain 
increased digital control of that sound, the musician 
can mix and match not only sounds, but also rhythms 
and pitch. According to composer Michael Kowal
ski, these new tools allow for: 

...unpreceoented access to reproducing, copying 
and editing sound-an ability to take tiny snippets of 
sound, anywhere from a twenty thousandt'i of a 
second of a sound to the whole piece of music, andmanipulate it to your heart's content.18' 

However, these technological advances also have 
the potential to damage creators' interests. The same 

and sounds that the artist, photographer, or 
musician has stored to use, manipulate, revise, and 
reproduce can also be manipulated, revised, copied, 
and used in a multitude of ways by others, with or 
without their permission.f82 Some creators worry 
that a: 

...cavalier attitude will develop toward taking 
whatever you want and doing whatever you want 
with it83 

'7'hthicl de Sola Fool. Techoo,'ie. of lreedoin (Cambridgc, MA: The Belknap Press of Harvard University Press, 1983), p 226. 

17 5Expcris point out that fihm editing is amajor component in the making of a filn. Ii can take as long as the shooting itself. A typical finist.-.:d feature 
filni consists of 10,(XX) feet of filn on 0 reels, dieresult of as many is 2,0X) splices from the original footage. Stuart Gannes, "Lights, 
Camera.s Computers." Discover.August 19M,. pp. 76-71). 

11'ibld. 

",('Steward Brand, Kevin Kelly, and Jay Kinney. "Digital Retouching," Whole Earth Review. No. 47,July 1985, pp. 4247. 

'81Michaci Kowali, OTA Workshop on Technologies for Information Creation, Dec. 6, 1984. 

I U.S. Congress, Office of Tek.hnology Assessment. Intellectual Property Rights in an Age of Electronics and Information, OTA-CIT-302 
(Springfield. VA: National Technical Information Scrvic, April 1986). 

183Lauretta Jones and Bonnie Sullivan. graphic artis's otNev, York City, personal communication, March 1985. 
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This attitude has already surfaced within the artistic 
community itself, as well as in advertising and
publishing. 8 4 Although many of these innovative 
tools for cutting and pasting are still relatively
expensive and unavailable, they may be more 
accessible in the future. With wider deployment of 

such techniques, artists, photographers, and musi
cians may find it increasingly difficult to track or 
trace the uses of their work. Hence, by virtue of their 
ability to increase access, these technologies may 
pose problems for the intellectual property system
and for the integrity of the creator's work. 

94Carol Risher and Jon Baumgarten, "The American Experience: Two Views of Electrocopying," Publishers Weekly, July 14, 1989, pp. 52-53. 
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Chapter 8 
Communication and the Individual 

INTRODUCTION 
Virtually every aspect of an individual's existence 

involves communication. Whether trying to make a 
decision, keep in touch, hunt for a job. or relax at 
home, individuals are highly dependent on the web 
of communication systems and the mechanisms that 
surround them. Individuals' lives are shaped in partby 	 the communication tools available to them, andby 	 the information networks in which te andby the they partici-
palte. 

'Traditionally, technological innovations have 
been a mixed blessing for the individual. New 
technologies have improved the lives of some; posed 
problems for others; and changed the nature of daily
life for almost everyone. The advent of television, 
for exarnple, inay have brought greater awareness 
and companionship to many people, but it also 
brought the questionable impacts of advertising, 
graphic violence, and TV-delivered morality. 

Communication systems ued by individuals have 
evolved in response to and in tandem with social anddemographic change. Today's trends foreshadow 
future communication needs and suggest directions 
for the adoption of technology. For example, the 
U.S. population is aging and becoming more ethni-
cally and linguistically heterogeneous. Thus, con-
munication systems may be called ci more and more 
to compensate for lack of mobility, or to translate or 
customize certain information. 

New communication capabilities may offer daz-
zling opportunities to amplify the powers of human 
talent, substitute convenience for drudgery, foster 
social interaction, make education more universally
and continuously available, provide new flexibility 
in working and livimw, arrangements, and so on. /.t
the same time, however, the, may threaten to erode
personal privacy, sharpen social inequalities, and 
create frustration and isolation. Moreover, the tech-
nologies that create opportunities for some may
create problems for others. 

As new capabilities emerge, conflicts will arise 
among stakeholders over priorities in implementing 

the technology. New control and screening capabili
ties in the telephone system, for example, may pit
guardians of personal privacy against direct
marketers. New tools for creative expression may 
cause friction between individuals who want access 
to raw informational material and those who hold the 
intellectual property rights to that material. 

This chapter will exanine the oppotunities and 
problems that the new technologies pose from thepoint of view of the individual. It will: 

communication needs;
 
examia net it
 

T describe different ways of looking at individual 
,, examine a number of opportunities and limita

tions posed for individuals by new technolo
gies; and 

e examine some of the factors, such as literacy
and ability to pay, that may determine whether 
and how individuals will be able to use the new 
systems. 

THE COMMUNICATION 

NEEDS OF INDIVIDUALS 
Gauging the communication needs and desires of 

individuals has always been difficult. The history of 
modern communication media is strewn with embar
rassing predictions and assumptions, such as Harry
M. Warner's 1927 statement: "Who the hell wants to 
hear actors talk'?" 

Nonetheless, analysts with a variety of perspectives-public policy, marketing, academic, and 
consumer advocacy--continue to try to identify and 
define "communication needs." There are several 
approaches to this task, each with its own strengths
and weaknesse. i i This section discusses four dis
tinct approaches: 

1. measuring today's behavior as a blueprint for 
the future; 

2. 	asking people what they want and why;
3. 	considering demographic and social trends in 

forecasting future needs; and
4. 	 trying to identify the fundamental, underlying 

reasons why people communicate. 
IFor adiscussion of battles between behaviorists and cognitive psychologists over how to measure needs, see "What Do People Want, Anyway?"

The New York Times. Nov. 8. 1987, p. II. 
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Approach 1: are often contradictory. For example, a recent Harris 
Measuring Today's Behavior as a Blueprint poll showed a drop in concert and performing-arts' 

for the Future attendance, but the figures were vigorously disputed 
by concert and performing-arts' associations. 5 

Looking at how people presently communicate is Another problem with the "present behavior"
perhaps the most obvious way to determine how approach is that people's communication behavior is
they might want or need to communicate in the sometimes more indicative of their options than of
future. It is also, on the surtace. the most straightfor- their preferences. In the case of television programward and objective approach. Furthermore, technol- ming, one scholar claims: "Scheduling factors 
ogy is quickly improving our ability to measure appear to confound any... observed relationship 
some types of comnmunication behavior. Libraries between preferences and viewership." 6 Widespreadwith new online circulation systems, for examnple, participation may not mean people are completely 
can better find out which books are circulating, and satisfied with a system or service. Conversely, low among which user populations. 2 use of a system or service may reflect its shortcom

ings rather than a lack of need for it. If only a smallHowever. controversy over television's rating percentage of the population uses libraries, is there 
systems indicate that this approach is not without its little need for libraries or is there a great need for
problems. 3 Measuring behavior and determining better libraries?7 

what the measurements really mean are both diffi
cult. While it is often possible to figure out who is The pitfalls of forecasting needs by projecting
using a communication system, it is not always easy from present behavior are perhaps clearest in hintd
to tell what people are using it for. In other words, sight. As Russell Neuman points out: 
you can find out how many people are buying the if we had tried to estimate the imarket demand for 
newspaper, but not necessarily what sections they photocopiers 25 years ago based on the total market 
are reading.' Or you can tell definitively how many for carbon paper, we would have been off by severa:
people are using the telephone, at what time of day, orders of niagnitude.5 
but not what they are talking about. Nor are data on Small differences in quality, e.g., in ease ofuse, can 
current behavior always available in a comprehen- translate into large differences -indegree of usec 
sive form, both because of their value as a proprie
tary strategic weapon in the marketplace and be- Finally, the behavior-measurement method falls 
cause this kind of information is always col-not short in light of the widely accepted assumption that
lected systematically. When data are available, they people will increasingly do things via communica

2As Elaine Albright, a I lbrarian at tle L ivcritN of .Mainc,explains- "it Ilorcesl us to have a dialogue that we never had before, to see why certaltn
things really aren't being used." Personal comuninuiication, Oct. I, 1987 

v'Nelsii Ratings May fie Axed Its Netvorks," n Post, Jan. IX, 1987, p Ill.WT ,tinon

4Chrisune D. Urban, Ilie Conpetitive Advantage of New Publishing Fortnats." lEhcrontu Publo
hng Plus (While Plains, NY: Tie WashingtonProgram of the Annenberg School of 'oniniunication, and Knowledge Industr. Publications, 1985 ).
5"Poll Finds Arts Attendance F1a.,s York litmne. Mar. 16. I988. p. ('I19.Declined." lhe ,Vet 

rCanicIlecter, "Cable and Progran Choice," I)olf Zillinann and Jennings iryant teds.). Se'let iv' /- posiure to Coininuno ation (Iillsdale, NJ:
Lawrence Efbaun Associatcs, 1985 . p. 204 

7for low use of libraries by fie gettcal pubhic, see Chi ng-tlit ( 'hen and Peter Flernon. hpinrritationSe''kinti' As.'siig ontulA ,uit'Plaing t,' er Ne'd.INew York, NY: Neal-Schuman Publishing Co . l082) and lrndta i)erviti. "('olltiuniicalioti (aps atid Iniefuties: Moviig "IowardReconceptali,,ation," Brenda 
aesrvin and Mel Voigi. PIrogrr'% in 'ommtntum i, S't'ieni '.%(Norwt d.N J- Ablex Pubiishers, ic . 1980. vol. 2 . pp.73-112. Another potential telecontinuiiicatioi beicifit thai raise,, this question is that of health informlation."olllie" provision of The ConsumerFederation of America. in coincit to Federal Judge Ilarold Grcne. nioted ihat elderly and low -itconie individuals are much less likely ihan the restof the population to consult with health care ser ice providers ovcr the phone and the elderly are less likely. to use health inolmation lines. Responseof the Cotsuiner lFederation of America. I 'titled(Church of Chris IJfice ol C'olnrnlunicaioi. and the Oniled States Publi Itlletcs Rescatch Group toCommrnents on the Report and Rc:oluntldalils ofl (he t nllCd SlaisC the Iinc('Ontcrtimig of Business Restrictions Itmposed tin the sell (OperatingComnpanies by the Modificationi of Final Judglneni. Mar 13, 1987, p. 12 ) [But does that tiean that they sould iti an 'otiliric'use lialh infonnalton 

resource? 
8W. Russell Neuman, The Media Habit (White Plains. NY: E'lectronic Publishing Plus, The Washington Program of the Annenl)rg School ofCommunicationN atid Knowledge lItdustrv Publications. 1985 ), p 9 This istrue even swhen the projection is near-tern. Neu1tlal points out. for exarriple.Lhai niediacxccuttves often lail niiserabl y at predicting demiand for prograitintig for toda) 'stecltiology -the majority of inovties and I'V shows simrtply

flop. Ibid.. p. 6 
'See, for exaullple, Ga,.. Slx. "What Zapped the Electrotic Newspaper?" Coliun!iaJournahsm Review, vol. XXVI, Nii. 1, May/June 1987. 
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tion systems that they currently do in person, or that 
they currently don't do at all. If new capabilities 
encourage applications that have previously been 
impractical, it is difficult to imagine what those new 
applications might be 'imply by focusing on tradi
tional applications. 

For a summary of individuals' use ofcommunica-
tion systems, including traditional, well-entrenched, 
and emerging systems, see box 8-A. 

Approach 2: 

Asking People What They Want and Why 

Another approach to needs' analysis is to ask 

people, through surveys, polls, and focus groups,
what communication capabilities they want, or what 
they think of a hypothetical communication capabil-
ity. This approach assumes that people can evaluate 
a communication capability before actua!ly using it 
in a concrete, daily setting. With rapidly changing
communication and information technologies, this 
may not always be possible."' For one thing, the 
immature prototype systems on which people often 
base their opinions are not always very representa-
tive of how the technology will evolve. And it can be 
very difficult to ask enough questions and present 
enough scenarios to illustrate the range of possibili
ties. Yet, accurate judgments about pricing, ease of 
use, convenience, and a host of other characteristics 
can be crucial in predicting usage.' 1 

Notwithstanding these difficulties, it is tempting
to try to infer from the data that are available. In the 
Harris poll on the arts. for example, 32 percent of 
those surveyed said there were not enough ais 
events and institutions in their areas. 12  Can it be 
inferred that they need more access to arts events via 
communication systems? Or would only in-person 
access alleviate this perceived deficiency? 

In our marketplace-oriented society, needs are 
often defined by people's willingness to pay. How-
ever, it may be a mistake to equate "wants" with 

"needs." People may not know, particularly in 
advance, "what's good for them." This argument is 
often made, for example, with respect to television.13 

Approach3: 
ConsideringSocial andDemographicTrends 

in Forecasting Future Needs 
A third approach to assessing needs is to identify 

social and demographic trends that influence how 
people communicate or how they might communicate in the future. It is universally agreed, for 
example, that the U.S. population is getting older. It 
is also widely believed that elderly persons fre
quently suffer from decreased mobility, loneliness, 
and the frustration of not being able to contribute to 
society as productively after retirement. Finally, 
some say that economic realities will force our 
society to find ways to keep the elderly participating
in the work force longer. Taken together, these 
trends have led many to predict the need for 
communication systems that support increased in
volvement for the elderly. 

There are many other social and demographic
trends that one could identify, for the purpose of 

inferring communication needs. Some examples are: 
* 	There are more women working outside the 

home. By 1986, nearly 52 million women were 
working, about 200 percent more than at theend of World War 2.14 One inference that might
be drawn from this trend, for example, is that 
there may be a greater demand for time-saving 
technologies, such as shop-at-home. 
e her eare as hopa t-hom e. 
trend might suggest the need for telework 
opportunities, as might the following trend. 

e Traffic congestion and commuting times are 

increasing in many large metropolitan areas." 

* The number of non-English-speaking residents 
is rising, especially persons of' Hispanic and 

ri1na reccnt National Regulatory Researth Institute study of 1.(XX)business and 2,(H)l residental telephone subscribers in Ohio. less than 40 percent
could nanc any new telephone service they would need in the next 5years. BOC Week. Nov. 16. 1987.


I One 1985 survey, for exaople. found that although 4- percent olpersonal- comnputer 
users thought they would use their machines for "education."
only 12 percent actually did; of the 19 pceCnt who thought they would use Ihcin for "hotne budgeiinng/anagcntertt," only 7 percent actually did. EvanRoth, "Pu er Surge in Personal Cotnputers,." EditorialResearch Reports. vol. 1.No. I. Jan. 9,1987, p. 6. 

12"Poll Finds Arts Attendance IHas l)ctried." op. cit.. lootnote 5.
 
'3


SCe. torexample,Robert MacNeil, "Is leLvision Shortening Our Attention Span?" National Forwn, vol, LXVIII. No. 4. fall 1987. p. 21. 
14David E. Bloom, "Women and Work," American Demographics, vol. 8. No. 9, September 1986. pp. 24-30.
 
'5Robert Dunphy. "Urban Traffic Congestion: A National Crisis?" Urban Land, vol. 44, No. 10. 1985, 
 pp. 2-7. 
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Box 8-A-Data on Technology Use 
The average person watched about 30 hours of TV per week in 1986. Women and elderly persons watched 

more, and there was little variation by household income.' The 1986 top 10 network programs were primarily
entertainment-oriented shows: The Bill Cosby Show; Family Ties; Cheers; Murder, She Wrote; Golden Girls; Night
Court; 60 Minutes; Growing Pains; and Moonlighting. The top 10 syndicated programs were: Wheel of Fortune, 
Jeopardy, PM Magazine, the New Newlywed Game, MASH, People'; Court, Three's Company, the Oprah Winfrey 
Show, Southwest Conference Football, and the Phil Donohue Show. 

A 1983 study found that the average American spent about 11 hours per week on all forms of reading material. 
About one-half read books and spent an average of about 9 hours per week on them. Of these people, 40 percent
read for "pleasure or recreation." and 27 percent for "general knowledge."2 

Of the magazines we read, 21 percent are sports magazines (by number of titles, not circulation). Fourteen 
percent are general editorial, 6 percent travel, 5 percent crafts/hobbies, 4 percent each for music, literary, 
home/garden, art/antiques/amusements, 3 percent women's, 31 percent all others.3 

Our household-originated mail consists primarily of bill payments (36 percent), greeting cards (21 percent), 
responses to ads (15 percent), letters to friends or relatives (II percent), and invitations or announcements (4 
percent).4 

Most telephone calls are made for social reasons to the same handful of friends and family. One recent study
found that the average household's five most frequently called numbers accounted for over two-thirds of all their 
calls. However, it is difficult to establish very precisely how people use the telephone.5 

The number of videocassettes households rent or buy rose from a median of 5.8 in 1984 to 22.6 in 1987 (during 
the same period, VCR penetration increased from 17 to 55 percent). 6 

Fifty-eight percent of Americans visit a library at least once a year, women more than men, and people with 
household incomes between $20,000 and $50,000 more than others. 7 

What are people using their computers for? A survey of members of the largest U.S. computer users group
showed that 66 percent use their Ihome, not office] computers for word processing, 42.8 percent for entertainment, 
33 percent for spreadsheet work, about 30 percent each for communications, programming, and database 
management, 28 percent fi)r education, and 23 percent for budgeting.8 

What are online computer conferencing networks being used for'? One content analysis of an experimental 
system in California showed that 15 percent of all messages were "interpersonal" (mostly advice giving and 
seeking), 14 percent were "graffiti" (idle or obscene comments), 13 pert ent were "insults or alliance building," 10 
percent were buy/sell advertisements, 5 percent social comment (mostly ,olitical), 4 percent "public service," 4 
percent about the system itself, 3 percent about housing, 3 percent about nusic, 2 percent jokes, 2 percent event 

' announcements, and the rest miscellaneous. Other online systems cover a Aide variety of subjects. The Whole 
Earth Electronic [.ink, for example, harbors conversations on movies, local and national politics, science fiction, 
the stoui( market, gardening, spirituality, business, and even the WELL itself., 

I"Television: 1987 Nielsen Report." The A.C. Nielsen Co. 
2 Joseph F. Bnnley. Jr,"The 1983 Consumer Research Study on Reading and Book Purchasing," John Y. Cole (ed.), Books In Our Future: 

Perspectivesand Proposals (Washington, tDC: Library of Congress, 1987). 
3IMS directory of publications, 1986 
4
"U.S. Postal Srvicc Ifouschold Diar, Stud,." November 1987, USPS Office of Rates.
 

5
 "Low-Income Households in thel'Post-Divestiture Era: A Study of Telephone Subscribership and Use in Michigan," study prepared by
the Michigan Ciitcns Lobby fortht' )ivestiure Research Fund, October 1986. See also B.D.Singer, SocialFunctions of the TelephoneMicligan 
(Palo Alio. CA. R&- AsoLIae.,. 1t 1); Martin Mayer, "Ihe Telephone and theUses of Time," Ithiel de Sola Pool ted.), Social Impact ofthe 
Tel'phme (Cambridge, MA The MIi Press, 1977). 

'Poll Finds Arts Attendaince I las Dt lncd.-The New York Times, Maj. 16, 1988, p. ('19.
7 Anerican L.ibrary Association. "libraries in an Information Society: A Statistical Summary." June 19)87. 
8 Boston Computer SocietC. 
9Susan Douglas, "The Segmented Society: Can New Technologies Narrow the Gap." San Francisco State University, 1987. 
InFor more infomiation see Mick winter, 7he Compliete Guide to the WELL )Yountville, CA: self-published, 1986). 
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Asian origins. This trend suggests the need, 4. providing a focus for social interaction and a
perhaps, for translating devices.' 6 means of obtaining information that can be 

Other trends are more derivative, and thus less used socially or to enhance status ("socializa
reliable in assessing needs. They might include, for tion"). 
example: Uses and gratijications theory, which emerged in 

" The complexity of' life may be increasing, if the 1970s, claimed that media use is motivated both 
gauged by the number and nature of the by "gratifications" (defined as "transitory mental or 
decisions that individuals face and the types of emotional responses that provide momentary satis
information they must assimilate to faction"), and by "uses" ("the anticipation of attaindecisions on matters such as makehealth, tor exam- ing pragmatic goals such as learning new behaviors, 

pie. Such a trend might suggest a greater need solving problems, making decisions, coping with 
for infonnation access. environmental forces, reducing uncertainty, and 

" A developing emphasis on self-improvement, strengthening predispositions"). 18 This theory also 
which might foretell an increased demand for
whaicight fretll a icatsd d d for- acknowledges that media use is often "deficitmotivated"-that is, that people use media to relax,training and educational applications of com
munication arid information technologies, to relieve tension or fatigue, to kill time, to avoid 

* 	A decline in overall free or leisure time, which boredom and loneliness, and to evade social conflict 
would suggest the need for time-saving techno- or psychological problems.' 9 

logical applications. 17 The theory of parasocialinteraction, introduced 
by Horton and Wohl in 1956, claims that mass-

Approach 4: media users, particularly television-viewers, find 
Trying To Identify Why People Use Existing friendship and intimacy in mass communication 

Comnmunication Systems systems by developing "relationships" with personsin the media.2 
0
 

Using more systematic and theoretical ap-
 lnt'rprsonal comnumiation theory holds that
proaches, many researchers have sought to interpret:herol ofcomuncaton c nication 	 theoestablshystms n eope'slivs, communication is crucial. to the establishment,the role of communication syster s in people's lives. maintenance, and termination of human relation-
A sampling of these approaches follows. ships, ard to establishing and sustaining individuals' 

Pioneered by Harold Lasswell in the 1940s, mass self-concepts. 21 Also cited as important functions
media theory identified four major functions of the are: informing and being informed, forming atti
media: tudes and beliefs, making decisions, attaining pleas
1.alerting individuals to shifts in their social, ure. assessing values, maintaining values. generat

cultural, or political surroundings ("surveil- ing social change, and expressing ideas and inner
lance"): most eelngs.22 

2. providing facts and analysis useful in decision- Each of the four approaches to identifying con
making or opinion formulation ("correla- munication needs has its own strengths and weak
;ici") 
 nesses. These approaches, however. are not mutu

3. faLcilitating escape ("entertailmenent"): and ally exclusive, and each can contribute to the 
I'lhe ful,,;;,r I tile Slalts growsn bk .10percent 1itcctlIh IInic-II tilte(] lla IQ8(0, four times taster than tire populatioli is I whole. Joe S 'hwart.

"l|ispaillti II he i ghtis." A eni',an IhmoraphJi s. sl l0. ItNo I. JanUar 98. pp .12-45,
 
- 'TollI tFilns Arts \tIellddnICIa )ccll i cd.01t1.. i ol I. 5. SleeIalso JIhl0P, nRS o I
cIIlIo rends l mNitAinericati ts s SointeoI "I'iII: reI llinar, 

97f5- I1 5 (omparisris." Sur%c. Rccart I(cntcr. 'titcrsits of Maryland. ('ollege Park, MI). IXcermlxr 1986 
'Charles K. Atkint. rtiational I and Sci"lti lili, 1t5e I- \postirc to L'.nicrtamintlMedia." Zillriani and Biyant, op. cLil,footnote 0.
 
iFor more ot ths approach, sC I-Kal. J BluMilC. 
 alldM. Gurcvtd,. "t s aid Graifications Research," Publ Opinion Quarterl. vol 37.ppl 1/'/-:. S(N,-523, 

:Alan NI Ribin ct al 'i s. Pa.liraSocial cioi. ac [i Ncs,,sIli'l aidI clviso.i \'iw,ing," tlwn n ("otfllfliiliiidlinti kn'.n iri'i. wiler 1985.
',sec. for Csaittpl.c, Donald P C ushmian and Dudley D, (ahn, Jr.Corl nlni(ation ilnttrpersonlt Rnttlioshup. IAlban., NY: State Uniliversitv of 

Nev,York Press. 1985). 
ialX:R c CtaCjRobin tei l ., "linlerper'Uists of ('olllullnieallorts," papr prepared lot irto allllie rllccuil of tihe Ititerntaio ialonl(I u nialions 

Associanton ('Ai. Montreal, Canad,, iMa I987 See also ('C Arnold and K.D |f-talseit. "('oItIcptiis of Rhteoric and ('oitinunlcafioit, .C.Arnold
and J W Bowers (eds..) 1andlhoo ofRhi'tortal and ("otwitntu Otion 1ht'or (l siosi , MA: Allyn anridi acoti, 19841. 
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analysis in this chapter. To incorporate them all, development of the individual, however, requireshowever, it is necessary to stand back and focus not attention to those at the top of the hierarchy.
so much on communication needs per se, but on Communication and Communication technolo
what people's needs are as individuals, and to ask Communicatonhow communication and the new communication nt indviao Th egies are basic to all that an individual does. Thetho logiesigt bestfil the ne communicafollowingtechnologies might best fill those needs.

s discussion of opportunities and constraints examines the uses of technology in a whole 

range of activities that, together, might contribute to 
OPPORTUNITIES PROVIDED BY] the individual's meeting all of the basic needs as 

defined by Maslow. The activities examined in-THE NEW COMMUNICATION elude:
 
TECHNOLOG•IES 
 education and self-improvement; 

An approach that focuses on the needs of individ- * counseling and psychological support;
uals assumes that human beings have a fundamental * recreation and leisure, entertainment and self
nature, a nature that can be observed and defined, expression;
This assumption is not new: it has formed the basis * social interaction;
of both Eastern and Western relicious thought, as * economic participation;

well as political and social ideologies ranging from * personal business;

humanist philosophy to existentialist psychology. 23  controlling and manipulating 
 technology-
There is some historical consensus, moreover, not mediated interactions; and 
only about the existence ofhunal nature, but also on * overcoming barriers to physical mobility.
the subject of the human being's most basic needs.
From Aristotle to Spinoza, Goethe. and Ibsen, poets Education and Self-Inprovement
and philosophers through the centuries have con- In a 1984 Gallup poll, 41 percent of the generalceived of individuals as being compelled to search public who responded ranked "encouragiing lifelongfor the meaning f life1through their individual learning" as the most important goal ofthe educationendeavors to fulfill their potentials. This same system. 26 This response is not surprising, given thatperspective is repeated in art and literature.24 continuing education is prevalent in the UnitedPsychologist Abraham Maslow also addressed States today and is hucoming more popular all thethe subject of human needs, which lie viewed as time. Overall, approximately 23 million people over 

being ordered in a particular hIcrarchy.- The basic the age of 17, or 13.5 percent of all adults,
survival needs, such as food and shelter, come first, participated in some kind of part-time education in
followed in order of i portance by needs for safety; 1983, nearly double the number reported in 1957.27 
belonging and relatedness: cg. relating to one's New communication technologies could enable
position within a group: and self-actualization, more individuals to take advantage of opportuni ties

autonomy, and creativity. Individuals seek fulfill- for convenient and 
 effective education and selfment of their higher-level needs only after they have improvement, both formal and informal. In the past,
satisfied their lower, more basic needs. 
 The full avenues for informal self-improvement--from 

" [rronaiiI Be' oul tie (Chaimo Illusion AIN l York, NY Si non and S' iisticr . . 
Lin ounter wtit Marx and IreuI(New Inc 1962). Writing oilbehalf ofthis notion, [-rich Frolr notes. lot exiampl e lle qiestioll is b) no niearis of aIpurely acadetrii nature If rnen differed i their basic psychic 

and mental strUClure, how (.0111d we Ntslak of hunianl, il more than a psychological and anatormical sense'he were ftuidmientally different from LIS ilowco ilow could we understand the 'stranger' ifs.1,c inderstand the art oferitlrely different cultures, their iyths. their drafia. their sculpture. were
it riot 

2
for the tIc[ that sweall Share tile Smle hu lan naulire 

,-Characterizling hulliari gl. il., thl' 20111 LCeliuLr:.hiiirritalsi IvcfIo'logist. KarenI li es., writes. "he tlI ariI di al ,l~jgiven a lends tor chance,
devei~p is particular huaniri potentliaitie, lie will u evelop then the uique ahve for te isif real self , the clarity and depth o firs own feelings, thoughts.
wishes, interests, tle ailiyi it)ap fis ow II R"Soulices. ie streriIrf lit 1is wi 
 )iwer; the special Lapacltles or gifts fie rila h;e, the faculty to expresshiirelf: and to relate hlimself to olheie isth ii,, ,ponaneous feelings Alt this will Ii tli e enable hill) to frid Ils Setof ,alues and his aits in lie. IIIshort. le will grow, subs tantalIs untliicrtofiiiards Sell rea liiatioil. Karen tine). Neuro.is fnd 1llunan Growth The Struggle Towards Self' 
Realizatioi (New York, NY WW. Norton. 11950, 17. 

25
Abrahain Maslos 9. -A lhior ofI Nlot , anlolu," IqVN/, olei a Ilulletin, vo)l. 50, July 1)43, Ill. 370-t10.
 

'6p/U Delta Kaupa, hlieGallup Poll (it lcadcrs' Attitude,, flowaid Ile Pu bic Sc)Ii~ls, Palt 2. January 1985
 
27U.S Congress, Office of 
 lechriology Assessment. Iechiology anil the American Etorum Tranirtion Choices ]or the Future, OTA-TET-283

(Washington. DC: U.S. Goveritrent Printing Office. %lay 988), p. 12K 

http:Neuro.is
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"how-to" books to private lessons-have had very
little to do with formal instruction through educa-
tional institutions. New technologies could poten-
tially break down this barrier by making more of the 
institutional curricula available in a more appealing 
and attractive format for the home. 28 Recently, for 
example, "how-to" videotapes are proliferating on 
subjects ranging from golf and cooking to "How To 
Build a Gazebo" and "Teaching Your Parrot To 
Talk." 29 Books-on-tape, convenient for filling 
niches of time (for example, while driving to work), 
are also very popular. Thc ale of nonmusical audio 
cassettes generated SI7 million in revenues in 
1985. 30 

Meanwhile, schools and corporate training ceni-

ters are experimenting with new audiovisual toolsand formats-including live two-way audio andandeoformat-ncing live t-way auiomandvideo remote-teaching systems-that, in many 

ways, resemble traditional home-entertainment 
meda.nivrsiyhe f' ain, fr eampeismedia. The University of Maine. for example, isusing fiber optics, satellites, and cable TV systems 

to provide interactive multimedia courses to under-
populated areas of the State, in some cases piping 
courses directly into individual homes. The Annen-
berg/Commission for Public Broadcasting project
has funded several experiments on a new system that 
allows students at a remote chassroom site to receive 
freeze-frame video or graphic images, superimposed 
with notaions from an instructor's pen, over normal 
telephone lines.-1 And several universities-
including New York's New School for Social 
Research. Purdue University. the New York Institute 
of Technology, and Nova University-offer online 
access to text-only courses for credit toward degrees 
or other credentials. 2 

Other efforts leave out the teleconmunication 
component; one law school is using optical disk-

2 

based interactive video programs to simulate court
room situations. 33 Students, acting as lawyers, can 
participate (raising objections, for example) by 
typing instructions on a keyboard. The video then 
jumps to a point where the judge or opposing 
counsel responds to the particular objection. Such 
systems are also being used to let students perform
simulated chemistry experiments, practice cardio
pulmonary resuscitation, or learn how to weld metal 
seamns. 

Such experiments are precursors of the type of 
system that might provide home access to America's 
educational infrastructure. 34 Much attention has 
already been focused on the potential of educationalin avideo. Video is being used to train and teach 
viety o seing ThePublic adc in irvariety of settings. The Public Broadcasting Serv
ice's National Narrowcast Service, for example,broadcasts educational progranmming via satellite 

adca eucate stogaming a site
 
and microwave systems to audiences at work sitesand college campuses across the country.35 Othergroups are importing foreign programming via 
satellite for language and culture courses. 

But critics note that unfulfilled promises of 
educational benefits have accompanied every wave 
of new technology, from the radio to the videodisk 
of the 1970s. And indeed, today's systems face many
obstacles. One commentator notes, for example, that 
although:
 
a 
...the telecommunication technologies appear to 
have the potential to provide access to a wealth of 
intellectual resources ... they are being developed 
in iso!ation from each other ... We must find 
efficient ways to pass along to others both the
learning materials that are being pioneered around 
the country and the teaching ideas that give them 
power.' 

"']ht CUrTICluttLi haS OftIl bell available thlough mail-order or extensioni courses, bit t in a less convemtentor attractive fomi.
 
21Carol R Riggs, 111, lo-i 5' dos Arc (4;osrig li'st."
IM If Rcport., Septetn ,r/(October I180.
 
1lJolin Carey, -c lctortiurl alltoliI
lc hilologics and Public lroadcasting 11)0,6' report prciared for tie ('orporation for Public lBioadcasting. Julie 

1986, 1. 05, 
It"Learning Mati intile tl'ton(lob. Mar. I". ,vcolllulltllcltot)
Spa c Age," I'it, 19S7. p)45. :0 itI ,.i i th use l eIc techtiologics for distancelearntng, scc U.S. Congress, )ffic of lechnolog Asscssment, I.inkingIbr I'artnm' DC:A e'V ( "our.'efrEIdu( ation, O1A-Si'Tl-4 31 (\Va.lingloni,

U.S.Government Printing Offiitt, No ,.crxbrI 1)81 
t2Oftcri such courses are offerc0 through i interr-Iedi;it'vt istit ions. suc h astit Ile'lectrolilc t Iniversil, Netisork, a division ofSati ]rancisco-biasedTelelearning, hiii."l'nug ( 'itlipulCrs Into(ollege ( lassroois," Ihir l,c,k Oct. 14,1985. See also I'atricia Kirby. 6oing to College Via tire 

Conputer," (apttal (.oompiut'r ) k t,June 1iI 88 
" "Students Hot e Skills in Vidlco (Courriwnti . lit' e cn Yrk 71rries. Mill. 2.1, 1987 

34Sonie niital level of atLC.ss is alread vatilable llicrc are 30 Ifirivng dial-a-griutnar services nationwide, forexample, mostly run by universii' 
writing centers. 

I Mara Mayor and Peter J.Dirr, -"Ftlearitig itt Iligher hiJucatiott." National -orwrn, vol. t.SVI, No. 3,sutnter 1986, 1pi.7-1(1. 
361bid.
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Others have expressed concern that telecommunica- The online "support groups" were originally
tion-mediated educational services might be used to pioneered by handicapped and disabled people.
justify the reduction of support for conventional Online groups are similar to face-to-face support
education. They note that if this were to happen and groups, except that the discussions can be accessed 
educational materials were distributed via the mar- from anywhere in the country, bringing together
ketplace, it could lead to great inequities in educa- people with obscure problems who would otherwise 
tional opportunities and attainment. 37  never meet. And because they are ongoing, partici

pate-at-your-own-convenience affairs, help is al
most constantly available. As one person familiar

Counseling and Psychological Support with such groups noted: 

Closely related to the need for education and A guy gets on la computer conferencing system]I
self-improvement is the need for counseling and and talks about his mother being sick and suddenly 
psychological support in coping with life's prob- there are twelve other people there typing in their 
lems. In today's environment of high divorce and thoughts. It can be very supportive.41 

crime rates, widespread substance abuse, and finan- There has been considerable discussion about 
cial insecurity there is a need for both formal and using interactive electronic media to supplement or
informal support mechanisms. 3S One indicator of substitute for some types of traditional face-to-face 
this need is the fact that, although participation in therapies. 42 Such an approach, some claim, might
both traditional therapy and less-structured self-help cut down on the distractions of interpersonal prox
groups is on the rise, " experts estimate that most imity that have traditionally plagued therapy.43 

mental health problems are going untreated, mainly
because most people with such problems still do not Computer bulletin boards aimed at behavior 
seek professional help. " "' modification have also been used experimentally,

and in conjunction with traditional therapy, to help
loday, with the exception of telephone hotlines individuals set goals for themselves and monitor 

and book-based systems ("How to L-ose Weight," for their progress toward achieving them. "The Health 
example), cou'seling is a face-to-face activity. Connection," an online system headquartered in 
However, new communication technologies could Houston. TX, enables participants to record
potentially make psychological s;upport and coun- information about their exercise. diet, and medica
seling of many kinds more accessible to individuals, tion. The system then generates graphs showing
and help overcome the obstacles that typically indicators such as the number of calories consumed 
prevent them from seeking help. In the nascent and expended. Participants can also send questions
world of computer-conferencing, dozens of organ- to experts online, and search a database of health
ized fora for sharing advice on general and specific information. Computers are also being widely used 
problems have emerged, and experiments with more by professionals to administer and evaluate stan
personalized services, incorporating traditional ele- dardized diagnostic tests, such as the Minnesota 
ments of therapy, are under way. Multi phasic Personality Inventory. 

""At Ii'nfornmation .ge lot [:veixonet l. c cl ortolill Uniiiaololls and Informiation Services in Calilornia', Future." itioductor, paper for art 
infor-ma in iihearing beforw the As,.erh, ('ommittee o I 'lilics and Commerce, Calitornia lecgislature. Sacramento. CA. Feb. 1, 1998 

WenlcA studs h, 0? Menial ltealth found that bt,lit National Iii oft een 21) arid .8 pelicett of aduls hawe cyxl'ricnr ed atpsctlalrt disorder 
t"cording t0 a 1981 |]arris Poll. Ihirce out of Ite' idulls Sa\' thce,, feel under rwa SieSt, it least Onc a week Probl ls ill] inarria: or 1ntlliatec 
rwlatoniships are rite iiost Irquent rca, on peolde Seek help. followked b, depression relationishiprs witi to-,,orkcs. parent's. oi childrc; lack of
sclf-csteti rif. tiM.or feelings ot Inse m sUbstaut c x:rsotmahl,, orttharat er dcisordcrs, and ',exual problems. See Martha I. Rictic lethind itic iBootm 
tn Merntal Flicalth ('are." 'ftert, an /i('or'cro('htt ., 9, No,. I 1-1-37, lQI87v 0, Ipp I-0. Ninceimr 


''''ro.il I6 it) 25 p'rLe 0? allof 
 toi do ios' oltfirs iti te earl) 1t8 , Nkcre for ps.ciolofucal problemts. Al estiriateid 12 illion Armiericants 
panit, latc in tougld, s5[If, t'elfi help groups Jain iliurfcy, ;clltji hlclp Frot Ifelpiig,.' I.i tchohtn Fnir. Jariuar. 1988
 

40RI1cie. up LtI . f tiit0i' 31.
 

\Vic Sussmtan, "l' lsolial -1 t Iri Youl iatlgets I)o tIe lalkln " Ihe lia.%ttgtut I'n,. Mraa i', Oct. 19. IP8(i.. 
42E-or an ocrview we Russ V Re', nlts "C'ompler-Autotniatcd Set, i.c1)eh, ry A Prier," "hfit'hl'e/or Thert~iit.vol. Ill. No 5, 1987. The

nie ia| under dir. us,iir a r ii lv otiptter-based, ,lttiougli it least oncps', cl irsis alrcad;-'ulicrig, tterapiy via cellular telephniteit)IAs Angeles'
ntotorists etnraged at fraffit tic-ups. "tar Itiones Iranslorirtug ('.5. Ililgl'a's 1ito MOusig lecphon Booths. h' Nevt YOrk Titmu., Aug. 21, 1987.

"[:or exariplt orile titC heCoIIt ptICsual h. attracted to the thcrapist. otthers altribute sir c'cs" it) Irie presence (it tie tTherapist, arid then feel 
unable to achieclte er,, kthiout tlain/fitere 

http:therapy.43
http:supportive.41
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Praising the benefits oi online counseling, one Several trends relate to the future of leisure and 
researcher notes that changing behavior patterns is communication media. First, as already noted, 
more easily accomplished if programs can be Americans have less and less leisure time,48 putting
tailored !o and scheduled into an individual's life. a premium on home entertainment to eliminate 
And computer programs are being designed to do travel.49 Second, more entertainment options are 
just that.i4 Online systems also encourage partici- becoming available via new technologies in the 
pants to be more open in discussing their problems, home, notably cable TV and videocassette record

50and may allow the therapist to more easily obtain ers. To the degree that most Americans enjoy
"confirming reports" and assistance from family and spectator sports, theater, concerts, and other forms of 
friends. art and entertainment, they are increasingly able to

do so by means of the mass media.5' 
Other experts are less optimistic about the new 

technology. A number of them warn that technology Mass-media entertainment, however, has tradi
may dehumanize the helping process. Others are tionally been and continues to be primarily a passive
concerned about the problems of quality control. At activity, in contrast to participatory, communica
present, there are no official bodies that set standards tion-related, recreational activities, which have also 
or systematically evaluate the quality of therapeutic been on the rise in recent years. 52 One of the 
or self-help software.45 In addition, issues involving promises of new communication systems is that they
medical confidentiality, malpractice, and liability may offer a new meeting ground for traditionally
for actions taken on the advice of online medical separate active and passive activities-a way to 
programs arc still unresolved, combine entertainment and self-expression, and 

foster more active participation and creativity.Recreation and Leisure, Entertainment and 

Self-Expression Self-expression and participation have always
played a role in some mass media formats, from 

From movies to novels to rock-and-roll, "enter- letters to the editor, to radio and TV talk shows, to 
tainment" has traditionally been one of the main game shows and shows like "People's Court," where 
diving forces in the development of American the audience is encouraged to take sides and form an 

6communication systems. " And so it continues; opinion.53 And there is little doubt that people are 
today. judging from the time and money spent on interested in expressing themselves, judging from 
it.4 7 the deluge of artifacts like T-shirts. bumper stickers, 

44 Robcrl P. ilas kims ct al., "Reiching ftard-Jo-Rcach Populations: Interactive Computer Programs as Public Information Campaigns for 
Adolescents." Journalo/ (om n tu ation. vol 37, No. 2, spring :987, p.p. I 

('hristophcr JoN ce, "TIhis Maclinc Wants oIIHelp You." '.sv hoogy Toda', February 1988. 
61)aniel J. (,iiroii. Media alud the Amrrrian MWind from Morse to McLutuin (Chapel Ilill, NC: University of North Carolina Press, 1982).

4'No everyNl h.Ls atelcphinnii, but almost every siIngle householdias a Tv and aradio. Watching television, experns agree, is the most popular
leisure pursuit, followed in descending order bN siting or A)cializing, playing cards or other games, attending movies. making honte or car repairs,
gardening. exercising, atending sports events, visiting anuseircnt parks, and attending arts events. John Robinson, "The Arts in America," American 
Dicrlographiis,vol. 9, No. 9, September I1987, ). -4. 

OlRobiiison, op. cit., fooitnote 17. 
4"'Officcol'echiology Asscssniint, op. cit., footnote 27, P 139.Andaiii;nigraition tontorelhone-basedentertainnentisevidencedbyindustrystatistics.

By 1 86, iiovie industry revenues Iron sideocassetne sales equaled revenues from box-office movie sales. See also "Studios Woo Cassette Mass 
Market." The New, York Times, Feb 27. 1980,1. C26: and "Poll Finds Arts Attendance Has Declined," op. cit., footnote 5. 

"Oither formats have cinercd (such as uoiipact dlisc audio) or may be emerging (such as direct broadcast satellite). 
51Most broadcast cents hase hit ici media audiences than ii-l'r so:t audiences. One study showed, for example, that while ,only 13 Percent of the 

Populati n attended aclassical nniNs coliceri in agiven year, 20 percent listened to classical music on tile radio, and 24 Percent watched aclassical music 
lerlorninance on televisiinC RobiulsC.i op cl , tootnote17. See ako Jercniy Schloshx'rg, "Who Watches Tclevisioi Sirts" Amiethan Demographics,vol. (), No 2, February 1987. pp .15-49, 59 For aniexample ohthie recent diversity available in entertainieint prograiniiig, sce "Fish Are Jumping on 
Mans TV Screens and tile Corni Is Iigh." 71he WallStrcet Jourfulz, June 25. 1987. 

'"'lie number of partner's, author,, and dancrs rose at lcast 80)perceit in the past decade: and between 1975 and 1181, the proportion of Americans 
involved in amateur photography rose from 19 to 44 percent, and of those who play a musical tnstrurnent Iroti 18 to 30 percent. Robinson, op. cit., 
footnote .17: and James Ogils)., 'The Experience Industr)," Amerwai lemntgrapihcs,vol. 8, No. 12, December 1986, pp. 26-29, 59. 

51For some audience members, the Perceived line between reality and make.belicve in this genre is thin: real small-clams courts are packed with 
people citing precedents from the television show. "'People's Court." Michael Pollan, "Reality Shows: The Syndicated Bench," Cuannels,vol. 7. No. 
7, July/August 1987, pp. 52-5-1. 

http:opinion.53
http:software.45
http:travel.49
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coffee mugs, and posters that help people communi- Such a description may call to mind the video game
cate their personalities to tile world.54 of the late 1970s, viewed by many as a fad but now 

Lately, other forms of pseudo-participation have making a comeback." 
emerged. There are hotlines that allow people to vote Whether people will take advantage of such new on the fate of their favorite TV characters. 55 and opportunities is uncertain. Although video camerasnovelty-shop services where individuals can add and tape recorders have been widely available lortheir personality to a mass-niedia product by record- some time, they have not sparked a new grassroots
ing ,heir own voice over the instrumental track of a media genre. This lack of interest may reflect, in
top-40 hit. 5 Another recent phenomenon is the part, the dearth of distribution mechanisms available 
emergence of millions of lorne-based audio "broad- to the individual, as well as a lack of interest incast" stations, iri the form of telephone-answering programming not packaged with Hollywood's glossmachines. Several types of technology are emerging, arid slickness. It may also be a sign of limited talent or are being developed, tht Ilia.ysti ngthen the trend or expertise. As ore commentator says of desktop
toward participation in ell tcriai nlient. publishing:
 

Informat ion productionltols, for example, are 
 I you don't know what you're doing, you're just
making niany frmnS of self-expression cheaper, going to produce ugly documents tlaster.4
 
easier, and more inipressike, shiIting the emipha
sis----as some put it- roin perspiration to inspira-
 There are, however, notable exceptions. High
tion. l)esktop publishing aid Iesgirn softwart, for school and college students across the country areexample, enable individuals to produ,-e profes- producing video yearbooks. People with access tosional -qualit doenitis.,I aots, adall matiter of public cable TV studios are producing a hodge
designs. ('oruputers linked to svnithesiiers arc giving podge of programs. In New York City, for example,
amatteurs studio-q nal itv capahi lit ies for creating and one lady does a weekly singing tribute to Frankperfot'ming riMnsic, anld. incidentally, for working Sinatra, and a dentist answers callers' questions
collaborativel by tridin g nios ical ''patches' (digit- about dental work. Talented individuals on shoeized musical excerpts) over teleh)llmi lines and via string budgets occasionally produce low-gloss.computer bulleti iiboard,<:' holmespun filins that succeed because their concept

is good." 'l 
O)ptical disks, together with au1tho0ring sofltware,

mi ght rl iher empower the would-be recrealor/ The evolution of systems for self-expression andcreator. According to one researcher: par' -i.ipation will also depend on the willingness of 
Fulture sideodisk nvels illprmvide sccene" of- traditional information providers to provide raw

historic criil,. llll;,ctstl'., or exMtic ritolderi material ol an unbundled basis for repackaging bylocatle thrlat the illader" pc ople. Illh %isuall individuals. It has been said that tile second bestand imaginitivel., irh chmracretr of their omn sports magazine in the United States would be a 
.cho i--- -_ - compilation of the cutings in the editor's wastebas

"Sec Jo n \ tlt- it'li.i 1111', f i'iillI Shifl 'ciuii I ( nliilill,loiterl So ' St, ' ot' ('hfllll'rnu tia ,. linltet P)Sot .<WVicin %I,it(lia 'rincll i ii,lllunCId ',tic Ilil' ',hi).1,' iklituuiln I V Sh loiw" for exailelt. I '5A I'odt ;,:el It.tphttill litlines'A pCopie utd V'otie 
,h10ki 'lotuld I (11 h It'[.tl ho(i lile dteul%I[ illt'hi',, L Pi ll 

"'01 fie 10 iiin Ii If It'llc'u I 1,ieI! i III i) ,lluil tI C t'IlI'< AIll c ;. IId I ' vtr, whtIM' IC strIiS' I,Iga l lltC i (I' i rih Star w to hits tlieIII home frullIiII iltron lII o Nklill.,I,tlc I , lil La il l tt%.Il ,IC'i, Ihi: or t 

-'i'l kclt ond ltlOS ,I, \ uilil l's . -le. /ii,i.' t'l Illot thai lo lo oti, litld ll* \%tile ,ilteSbrass-hand insiru iieI ahOlui Iftell 15 ptrentI Qi5(C St upll.t .:\il,t'Ur'.Iund \( ,\lal-pirri ( rIuol,,- ,iithe Kc s d ('1iipiuit'[,i.- n.irtLidO Iifi Wt/i .Srecl'ur I, 2t). 1p29. For ItoreeI)Xl 1987.
liIO Ill .ilftl \iiit 'IrIlClrl,rlllI clt )I i ice C IStuM1II "MUuIi,h I /iroi, M /1), Rcdiloid. WA. N'ik:rostrI Pits';, 

LI I Is ;I '. tIIlitIIus\D 
1.987. 

" -\ldct-'n),il (rIII " "A'/M)/ I,,' ,w i nIs Ni'Hk 'Ioik N) .%IIS t P tilllioi . I0(S 

<'t 'h.it ; l d Ituind I n 'i.'l lilllli i' thetiBook.Joh n Y 'l("ed ii (ur Futur' atuilI d i. /to ua /'Yrpe' ti-n' 1'rol.iA 

"Ill198 I. ,dci ai it r d ,p C1.n lI(,." ',tx', hI!I ll lfhe comb ined re en uc, , of lh [.his, , 
o Vegas izanbling indusirN and tite U.S. film indusir',or lie Iola; tion res ccctel",s I lplxidn ilt' o: ii'r 1cmli' 'aschall, hooibal, and haskethall.Ronald Ritce, "New Mcdia t'cholilogy] (;roih andI iesgr.iion " R' ise , .'' rule'. ,' X]t% I D 11,In fruJ//u 

,, 
I i lt#i, I k (tle tijil. (I'A:Sageanid l itol", 'l-.i P bhIlicatlls, ]98Li),i "'Cotlilptlt'l1, I~h h i ," ',- %?14.i1 illl allid filoor "\ l t A.hiwne"., S,It'S7,
5cii 1) A t 

,I-oi esil1l il ll ls "itSh", I 'ItAI 11C It." htuiliel uIilkliheprodtut-r's Credit taidS, alld"Stit llali'S shot by oiIll hisMarch,' man with
sidtecaniern A lio' Ih"e uipuil.1 ,1 I k ,,i:,' rcdullt ' I Iricsf s11% d%%tfill lp iIorna piont1 ered h) "Wcird At" Y"Yakovic. 

http:world.54
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ket at Sports Illustrated.But what company will sell 
its material for such purposes'? Will individuals have 
access to the vast archives of sounds, images, and 
text as raw material for repackaging'? Certainly not 
without raising a host of intellectual property 
issues. 62 Moreover, without intermediaries to pro-
vide a modicum of quality control, some issues may 
also arise with respect to content, as in the case of 
Dial-a-Porn. 

Social Interactio.'-i 
People use communication sy';tems to build and 

maintain their "networks" of relationships. 6 3 These 
relationships are crucial both in satisfying specific
needs, such as infom ation-seeking,t)a and in sustain-
ing a general sense of well-being'.s 

Innovations in communication have influenced 
patterns and characteristics of social interaction, 
whether among friends and relatives, or strangers. 
Pool not2s, for example. that the telephone reduced 
loneliness, strengthened family ties, produced dis-
contiguous communities, and generally stimulatedsocial interaction.66 

The past few years have seen the widespread 
adoption of telephone-answering machines, making 
interpersonal communication more conenient, and 
a drop in long-distance telephone rates, making such 
communicaton more practical for more individuals, 
A whole wave of electronic technologies is poised to 
revolutionize interpersonal ;nteraciion, potentially
making such contacts more varied in fornat, more 
convenient, more random, more purposeful, or--
depending on one's perspective--more impersonal
and unsatisfying. The new technologies can be 
divided into two categories: messaging systems such 
as facsimile, electronic (text-only) mail, and voice 
mail: and conferencing systems, which, like confer-

6 2For a discussion. see US. Congress. 01 icc of ledhnolog,, Asscssintet, 

ence calls, enable two or more people to communi
cate interactively at the same time.6 7 

The promise of electrnic-conferencing systems
is that they will encourage new types of social 
interactions among people who share common 
interests and among people at random. These 
systems create new types of situations in which 
people can meet, broaden the geographic scope of 
their potential interactions, and take_ some of the 
element of coincidence out of meeting people with 
specific interests.One example of such a technology
already in widcsprtead use is audioconferencing, also 
known as group Lridging. 68 These systems allow 
people to paiicipate in a confference call with a 
handful of complete strangers. Already active in 
several cities, these services are developing special 
lines For specific interest groups such as trivia buffs, 
soap-opera addicts, rock fans, and born-again Chris
tians. One party-line in Boston even caters to men 
and women in the midst cf divorce proceedings. 69 

One attraction of this type of system is the random 
contact with strangers it provides-an electroniccotcwihs gesiprvds anlcrncsort of hitchhiking from the safety of one's tele
phone. As Robert Kraut, a socia1 psychologist at Bell 
Communications Research, says: 

on It's not that different from the anonymity you findbus rides or plane rides. There's someone you
know you can spill your guts to without repercus
sions.70
 

In contrast, another new electronic meeting-place, 
the computer conference, better facilitates purpose
ful contacts. Much has been written about the 
stereotypical "hackers" who live, breathe, and hold 
their wedding ceremonies on these systems.71 Be
hind this stereotype is a vast and growing universe 
of conferencing networks---corporate and nonprofit, 
Intl'lectual Property Rights iana AtI' :lectron and hlormnatton,I .% 

OTA-CIT-302 (Springfield. 'A: National Techlical Infornmation Scrvice, April 1)86). 
"('ushintat and Cahn. opl.clt l. )lnote 2 1.p . 
t
'
t 

Russell Neuman notes that more p-'ople Tcl, ott pt sottal Inrids than organied or institutioal sources for ittpoitant information. Neuman. op. cit., 
footnote .p S. 

6iCushmirt and Cahn. op. cit .tIotnoi' 21, p. 4Q. 
f'"hhiel
dc So'a Pool, "Tore( aittn, the leleph,,'nA Retro ewctivceTectnology As.sessrnrnigt (Norwod. NJ: Able,(, 1983), pp. t 21)-131.
 
6'"]he line b,.tCen these two catc oti cs is hliurT.,
boy. ever. becausc sotte svstens cornbint elennts of thetwo by enabling people t)participatein aconference by leaving message, that ecryonc elst,can see. regardless of when thcy "check in."
6SKen Franckiing, UPI (Lifes'yle), dispatch on group bridging services. Sept. 22. 1987.
 
6JIck Seatonds, "The Newe'st 
 Dating Game: Party lincs Are ttumining and Also Controversial." U S Nes sar World Report, June 8, 1987. 
lulFranckltrg, op, cit., foxtnote (,8,

1one researcher characterizes "the hacker" as"ataddict who sleeps by day and works at 
a computer keytboard at night, feeding on junk food and 

the euphoria of computing." Everett Rogers, C'omnunicatuu Technology The New Media inSociety (New York, NY: Thte Free Press, 1986), p.235. 

http:systems.71
http:sions.70
http:interaction.66
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academic and commercial. It is estimated that there 
are between 7,000 to 10,000 private home-based 
bulletin boards in the United States today.7 2 These 
online forums cater to every imaginable iterest, 
from botany to arms control to dirty jokes. People 
with unusual interests can find their niche quickly, 
sometimes by searching the profiles of other partici-
pants to get specific details about them and their 
interests, 

Some claim that electronic conferencing encour-
ages freer communication because without visual 
and audio cues, such as appearance, tone of voice, 
and body language, people may be less embarrassed 
and therefore less inhibited. Says sociologist SaraKiesler: 

People focus their attention on the message rather 
than on each other. 73 

Theodore Roszak notes that electronic conferencing 
systems have "a liberating and leveling effect," 
encouraging a certain amount of role-playing, be-
cause they "blank out race, age, gender, looks, 
timidity, and handicaps."7 " He adds, however, that 
more anonymity can mean less accountability. 
leading to what he calls "nasty inaterial: racist and 
sexist slurs, dirty jokes, profanity." 

While confermcing systems may change the 
nature of communication between strangers or 
acquaintances, new capabilities for keeping in touch 
could also affect closer relationships, in particular 
those among friends and relatives. The freeze-frame 
videophone. for example, one of the notorious 
unfulfilled promises of the 20th century' (along with 
3-D television and personal robots), shows signs of 
finally emerging as a popular and economical 
supplement to the telephone. Matshutsita. which 
recently began marketing a $300 set that connects to 
a telephone line, had sold 64,0(X) of them by May 
1988. 7- Although household demand for video 

communication remains uncertain, 76 many organi
zations are already using videoconferencing; and as 
the technology gets cheaper, more are likely to do so. 

New technology may also enable geographically 
d 

dispersed individuals to share more experences. 
Communication tools such as the television or the 
snapshot have often served as a setting or topic for 
social interaction. Future systems-those that allow 
people to share work or play games or learn together 

77 from a distance--could serve a similar purpose.

Questions arise, however, regarding the hard-to
measure indirect and psychological effects of the 

technolog ie Homeffctior eampletistechnology-mediated communication as a substitute
for face-to-face interactio'? Will improved commu
nication capabilities accelerate geographic dispersal 
of families and friends? Or will they siphon off time 
spent in face-to-face interactions with nearby friends
and neighbors? One indicative dilemma is the new 
phenomenon of "video visits" to nursing homes. 
Some have reported that showing videotapes of 
family members to elderly patients calms them and 
may make them feel "more involved." 78 One Wash
ington, DC, nursing home has initiated a "Visiting 
T'ough Video" program, funded by the Markle 
Foundation. The videos: 

...have been particularly useful in helping staff 
cheer up residents who may be experiencing depres
sion or having a difficult day... The staff benefits 
as well ...By learning more about each resident's 
history and personality, they are able to provide 
individualized attention and deal more directly with79specific problems and concerns. 

But some say video visits may also encourage 
relatives to postpone or avoid visits inperson.
 

With respect to electronic conferences-whether 
audio, video, or textual-society may need to 
decide: 

72W/wte Earth Review, Winter 1987; also Sieve Jolu"ns. personal comniltuiication, May 12 1988.
 
73
Sara Kicslcr, "linki ng Ali-ad. i I Idden Messages i (omphtie Neiworks," Harvard Buisins Revicw, vol. 04, No. I-January-February 1986, 

p.48. 
74 heodore Roszak, "Parincrs forl)nocrac). Pubic I.ilraics and liilurialion Techiology," Wi. on Librar fBulh'tii, February 1986, p. 15. 

t'Ttne Magazine. Apr. 21. 188. 
76Orily anecdotal etvidence isavallabI-. (0)1t 'JccSS lu leXtiMiineiii, called the "'101c in Spacc," set up caricras and TV screensi t public locations in 

Los Angeles and New York so passers-by could sceand talk to each other across the continent. 
7TWhetherthis will happen may depend ,nwhether tople plerccive these systems as shared socialratiherthai individual, tools. Infornr.ation- rctrieval 

tools, for example. ifequipped with large display screens that .cveral people could view at one ine,might x-treatediis a fun "game." Most conlemporary 
cornputer-related technologies (iot to mention radio walkiieni) have the reverse imnage: that oh a personal shell it)withdras lilo.
 

78"'Video Visits' Help ElderI', and Kin," The Ne Yirk Time.', Feb. 25. 1987.
 
"
79Barbie White, "Video Visits Help Families Say 'Atave You,' Media& Values. No. 45. winter 1989, p. 20. 
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" who will be admitted to them, and at what level 
of participation; 

" what types of conferences can be kept private; 
" whether content will be regulated-that is, will 

some types of electronic interactions require a 
monitor-and whether there will be well-
define ' ights, roles, and limitations for partici-
pants: :md 

" whether people will be able to conceal their true 
identity or pretend they are someone else. 

Economic Participation 

Technological change has historically brought
about changes in the ways individuals participate in 
economic life, In preindustrial times, for example, 
the family served as the basic economic unit with 
most people working on a number of tasks, coopera-
tively, in their homes.81Industrialization gave rise to 
the factory system in which workers were organized. 
to perform ever more routinized and specialized 
forms of labor.8 2 Today, as discussed in chapter 5, 
new technologies once again create opportunities for 
changing economic relationships.8 3 And, as in the 
preindustrial era. technology will now allow individ-
uals to more easily work on their own schedules, at 
their own paces, in their homes. This technical 
capability, moreover, has come about at a time 
when, for a variety of reasons, self-employment, 
moonlighting (multiple job-holding), and part-time 
work are on the rise and at their highest levels in 
inany years.811 


One way in which new technologies have created 
economic opportunities is b lowering the barriers 
for individual endeavors. One such barrier, for 
example, is access to markets for professional 
"ervices. New capabilities such as facsimile trans-
mission, overnight mail. and electronic messaging 

"'Audioton ferIeiciig ''r.ices t.pi catIN Ir .1dC a 11I10I1Or kN i'.ht) resio 

are enabling knowledge-workers such as writers, 
programmers, designers, and accountants to do 
much more freelancing, consulting, and part-time 
work. Consider freelance photographers, for exam
pie. In the past several years, taking advantage of 
these technologies, services have emerged that, for 
a fee, inform photographers across the country of 
editors' photographic needs. One person who runs 
such a service describes the implications for free
lancers this way: 

Before, if you were right next to the flagpole, you 
got the job. Today, if you're in Colorado and you see 
a request ora picture ofa wildflower with a little bit
of snow around it, you can get the job.15 

Future communication systems could go even 
further in helping individuals advertise, sell, and 
deliver their intellectual products. One researcher 
has noted that France's Minitel: 
.... ems to make it possible for anyone, with next 

to no capital, not only to publish ... but also to 
capture revenues,all inasingle, integrated system. 86
 

Technologies for coordinating ,vork activities and 
enabling more flexible schedules may have a similar 
impact on the nature of economic participation. 
Telephone-answering machines, for example, have 
made it easier for freelancers to hold a daytime job
and also keep in touch with customers. More 
recently, the advent of ca.ll-forwarding has made it 
substantially easier to hire an answering service. 

Finally, the increasing capabilities and falling
prices of information tools, particularly computers, 
have stimulated entrepreneurial participation in 
many industries. This trend is likely to continue. For 
example. a hot-air ballooning enthusiast in Sacra
mento, CA, who began publishing his monthly 
magazine. "Balloon Life" (circulation 2,500), when 

.isihlefor keeping lheconversaion going and warning about "inappmpnate"
languagi. In stornc aea'-. iudiocoterIci i, got ottI I, rock vsiari due to tirncsins that the)i ) ,,s 
 verc being used fIr drug deals aid forarrangiil,
trps.inaddition to the tact that children .crcrunning up hluiT bills without their parents' knowledge. Franckling. op cit.,footnote 69.
 

'INetl J Snielscr, Sof tal( haorii' or thtIndia trialRewhaton At ,.ppthi ation ofTheory to the Ln a.stire
( 'otonIhdustry. 1770-1840 ( a)ndon:
RouICdge' & Kegan Paul. I169) 

'2Shoshania ubol f, Ii it .I c' ,/the Smart %ithint, Neek York, NY: Basic li(xks, 1988). 

'Miciacl Piore and ('harle' Sahl. I he Secord Indu trial York. NY: Basic Hooxiks, Inc.. 1984). See also ibid1)1rde INes. 
)itic
"f)t the approxiiaiel,,7 t011.(i( ,. ,onlpanicsforiied il ITi)5 (compared to l)(1.0(0 in 1950 , 3MttX)ttconsisted of self-ernployed individuals, Roger

F-honipson. "Sitall Business." tdittoral Rt'Si'aorhReporte. so 1, No. 23. June 19, 1987, p. 105. There are approximately 0 million "ixinm ighlers,"
wAorking an average of 1,.extra hours per week. Rihard ,,orsnop, "Part-Tint Work." EdttorialResearch Reports,vol. I,No. 22, June 12, 1987, p. 294. 
And there "esrc about 195 ilio part iti'e%.orkerslit ,1.7 froii 12 miliont ii IQ7, accordinig to the I)cpartment o I.alxr's Bureau of l.abor,up
Statistics. as Cited i, nu" shtti Pozt, I, 1 X8.p A Is AN)ut 3 million off asie o cb Ihes wer''"professiotals,'' with ie biggest gains inthe ranks 
of parr-iinic editioirs, librirj ,orkci, aid aiii ,ouiiiiis WoiMiiop. op. cit., footniot' 84
 

"Rohln lingh, p)ersoial t'olliiluncaton Apr 1.1,I985
 
'Mtcliael Rice (ed.),
'"ow ard Enhancing ltic Social Beliis of lIlectronic Publishing," repoti of an Aspen InstitutePlanning Mccling, 1987. 
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desktop publishing equipment became available, 
explains: 

The market is so small, thde overhead had to be 
small to make it a viable product. 7 

Further reductions in the cost of distribution, per-
haps via telecommunication, could make such ef-
forts even more viable. 

New t,.;chnologies have also been regarded as the 

means by which businesses could provide flexible 
work arrangements, allowing people to perform their 
jobs at home. Such arrangements, it is argued, will 
not only increase worker productivity, but will also 
provide opportunities for people who, because ofprovde pporuniieseopl beaus Ofor wh,
famnily responsibilities or physical disabilities, might
be unable to work in an office situation.8" In fact, 
recent experience with telework has proved that it is 
relatively successful in both regards.8 9 However, it 
also shows that the technology, in and of itself, will 
not alter the nature of the work experience. On the 
contrary, the most successful cases of telework were 
those in which the traditional organizational princi-
pies of the office could be most easily transferred to 

'the home.t 1 As Margrethe Olson has noted, for 
telework to have a major, structural impact on work 
at home, the office itself will need to be integrated,
and the technology will have to go further in 
assuring that: 

* computing power is inexpensive arid portable; 
• there is access to all information resources 

required to perform the work in a form that is 

ThreN",,York limes. Oct. S 1987 

accessible by computer, requiring that it be 
both "machine-readable" and "online;" and 
there is access to other people in the organization through communication networks that link 
all Iocatio.s, office and hometht 

New communication technologies will affect 
individuals' economic lives not only as entrepre
neurs and workers, but also as consumers. The 

increasing number of video transmission channels, 
for example,allows consumers to browse through a
 
variety of live or taped home-shopping television 
programming services, and it will not be long before 
many people can routinely use their VCRs to 
examine products exhibited on full-motion catalogs,or videologs. 92 

More important to the consumer than browsing is 
the capability for comparative shopping that vide
otex services afford. 93 The systems now being used 
employ a tree-branch menu architecture-requiring 
a user to perform the motions of entering a store, 
selecting a department, and choosing a product. New 
information technologies, however, can engineer
quick searches for all listings of a particular product
in an entire catalog/mall, allowing consumers to 
compare and sort the relevant lists according to their 
own particular criteria. This opportunity could be 
extended even further, so that single catalogs are 
created to include listings of all products available 
from anywhere in the Nation, or even the world, in 
a particular product area. One might even envision 
many of the current specialized magazine publishers
creating affiliated catalogs. This network market 

8HAt )etime it was arguedthat as inany as 50percentof alloffice jobs could be perfonnedin the hoie.See.forexample. R.C. Harkness. "Technology
Asse.ssic,it of Telecoinniunicatiii- Iransportation Interactions," Stanford Research Institute. Menlo Park. CA. 1977.551-or a di;cussion of recent experiernce 
l 

with 1elevork options. seeRobert I,. Kraut. "Predicting the tJse of Technology: The Case ofrclework." RobertKrait (ed. i. echmoogy and the I rrimsiritrton of Whte-Colhar Work (Hilldale,NJ: Lawrence Erlbauni Associates. Inc., 1987), pp. 113-133; andMargreThc 1tOlson, "Tere'ork: P'actiLcal Experience and Future Prospects," ibid.. pp. 135-152. See also Jack M. Nilles. "Traffic Reduction byTelecommuting. A Status Review and Selected Bibliograplhy,- Transportaton Research,vol. 22A, No. 4,1988, pp. 301-317. 
4,iencrallv speaking. tie successful cases, wre those involving people who cidieroccupied upper-level positiols and who traditionally managed theirown tle, or who were in lo -levelI!silions and their work performance could be easily ionitored on the hasis of output. Kraut, ip. cir.. footnote 89; 

Olson. op. cii., foornote 89. 

'Abid
 
'2"Retailers Page l'lirougi Videolog PJssihities. ,d,'rtl \rt.Ae. Jn 18, 1988, special report on direct marketing, p.S 13. In earl' 1988, two firmsbegan pursuing shared use of a sideohog. creating C)-ROM disks with up to 50.(XX) frarnes/pagcs of detailed catalog inforitiaiion. The catalogs, whichinclude up to seen detaled pholos ol i[ens fromi sellers equi,'aent ii numlxr to one iall, were made accessible tosubscribers to the cable systemsserving t,,osnall comunities outside i Boistoi mid Chicagt) Both services perniil users toinstruct the central CD-ROM player it)search and retrievepages/frulics by using the tclephoiec. [lic still photos icdistributed to hoies via acable television channel resci ed for the service.
 

\'Viderex Is atgeneral nianic fir ,iiiass inedtiunii whiuch delivers text
and Visual inforinatiior, directly to consumers. '11 user interaci, with the systemvia a hand-held keypad. lush-bution coisole, or lull alplianumncric kcIxiard. Desined information is retrieved interactivCly fromt a videotex cnter,through telephone lines, via cable, or over a regular television network, with textand graphics displayed on atelevisioi screen or othe video monitor.Wfile erly sxsiciis involved terminals, Increasing elipalia.sis is being put u[)n accessing s ideotex sysleins with personal computers." As defined byW. Wayne Falaryk and N.,rray A. Young. "The New, Electronic Media 'Videotex.' "College of Business, The Ohio State University. RS 88-4, March 
1988, p.252 

http:afford.93
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concept can also be expanded beyond the realm of 
easily specified commodities to handle customized 
requests. For example, networks might be created 
that allow buyers to specify their needs-verbally 
or, more likely, in a written form on an electronicbullein board-so that interested sellers could 

respond with bids in a kind of reverse auction, 

Such systems could also improve buyers' access 
to evaluation services. The videotex service pro-
vided by Prodigy Services Co., for exmnple, facili-
tates comparative shopping by providing easy ac
cess to Consumer Reports. As the use of such online 
catalogs increases, other evaluation services will 
probably be developed, ranging from those that rate 
items as acceptable or not to those that go into 
greater depth, evaluating different aspects of a 
product. 

Notwithstanding these potential benefits, many 
experiments with videotex have failed, and most 
Americans remain unfamiliar with its concept. 94 

However, this situation may be changing. In a recent 
survey on consumer awareness of videotex, one-half 
of the respondents expressed interest in videotex-
type services. The results of this survey suggest that: 
...videotex may be in a position similar to where 
television was following World War II.Some people
have heard about it. a few had experienced it, but 
almost no one envisioned the impact itwould have 
upon society over the next forty Nears.9 5 

Itshould be noted that not all aspects of videotex
hatnotallaspctsof 
are beneficial from the consumer's point of view. In 
participating in such systems, consumers make 
themselves available, in effect, to considerable 
intnision on their private lives and increasingly 
sophisticated marketing devices. As pointed out in a 

It houd b noed idetex 

U.S. Federal Trade Commission (FTC) report on 
videotex technology: 

But the monitoring and control capability also 
raises substantial and (liflicull issues of individual 
privacy. And it places potentially eornious market-
ing power in the hands of vendors with acces,, to 
personal or disaggregated infurmalion on viewing 

4ibid.. p. 254. 

' bid.
 

and purchasing patterns. As a result, will marketers 
and advertisers be able to manipulate consumers 
more effectively knowing what their previous pur
chases have been'? 

Thus many of the new media, especially those that
allow direct sales, raise troubling privacy issues.While some consumers may be willing to sacrificeprivacy for the convenience of direct "electronic" 

ordering, the idea of a central data bank compiling
viewing habits, purchasing behavior, and answers to 
opinion polls for every participating householdraises the specter of Big Brother.96 

By using videotex services consumers may benefit 
from reduced prices. However, they will also be 
assuming some of the work that was previously 
performed by marketers and retailers. 

Personal Business 

New technology has typically, if not always 
accurately, been heralded as improving the quality 
of daily life by eliminating drudgery vnd enhancing
the effectivenees of the individual's efforts. In an age
of declining leisure time and increasing demands on 
that time due to the growing complexity of modern 
life, some claim that communication technology can 
make good on this promise by simplifying routine 
"personal business" activities such as shopping,
scheduling, getting information. and personal fi
nance management. Moreover, these technologies 
may enable people to feel morcand in control, to make secure, confident,and better-infomed deci
aidon ci 

One potential the new 2ommunication technolo
gies havc is to allow individuals to make better use 
of their time. The videocassette recorder and the 
automated-teller machine have already introduced 
individuals to the benefits of"time-shifting"-doing 

something at one's convenience that would other
wise be impractical. Now a number of new technolo
gies, such as call-waiting and electronic-messaging, 
are emerging to enable individuals to better juggle 
their activities. 

"'U.S Federal Trade Coirninssion, Report on the t7 Polic' Review Se aimoon Nes Media (Washington,DC: U.S. Governneint Printing Office,
1979), p. 69, ascited in Vincent Mosco, I'U~i/tt t Fantasies Critical Per.vpectives on Videotex and hb6)rmation Technology (Norwood, NJ: Ablex 
Publishing Corp., 1982), p. 104. 

0 
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Portable systems such as pagers are also helping Another potential for enhancing personal effiindividuals to coordinate their activities.1 7 Hospitals ciency may be realized by new systems that could now dispense pagers so that prospective fathers and improve access to a variety of information, fromorgan-donor recipients can be "on-call." for exanm- transportation directions and schedules to answers topIe. And Sears, R,)ebuck's dental care centers questions concerning food preservation.")' Already,provide beepers to walk-in patients so they can toll-free and so-called "dial-it" [recorded informabrowse until a dentist is available. There is a down tion] telephone lines have revolutionized individualside to these technologies, however, as anyone who access to such "infornation on demand.' 0 2 A list ofhas ever been paged by their boss late at night, or dial-it numbers available through New York Telewhile on vacation, can attest. phone, for example, includes horoscopes, horserace 
We have already discussed how technology can results, "technical sex tips," Wall Street Reports,

match buyers with sellers. These saume technologies grammar tips, and many more topics. 13 
may provide a host of other matching services that Another potential, if controversial, benefit of neware useful to the individual. For exalnple, online communication technology is the security providedsystems have been designed to facilitate ride-sharing by devices that allow people to keep closer watchby matching up riders with drivers. Some depart- over one another. Some parents are reportedlyrnent stores have computerized their bridal registries giving their children pagers so they can check onso users can view a list of requested marriage gifts them at any time. Elderly citizens already haveand determine which ones have already been pur- access to a wide range of monitors and warningchased by others." devices'(M that sound an alarm at a remote location

Another time-consuming task that many individu- should help be needed. Some claim these enable 
als face is managing personal or family finances. A them to maintain 1less risky independence in their range of new technologies, fron electronic home- own home. And although, as of 1987, only 3 percentbanking to electronic-paynent systems such as debit of U.S. residences had mon".ored alarm systems tocards, promise to speed the completion of these tasks warn of fire, vandalism and burglary, and medicaland give the individual more and timelier inlorma- emergencies, 05 more effective technologies aretion about their financial situation. The Internal emerging all the time.Revenue Service, for exanple, is field-testing online Concerned that interpersonal relationships will
tax-filing systems to accompany computerized tax
preparation aids already available from tax- comeTed& .'i,.wn,to be overly dependent on technologicalJacques Ellul calls for a new ethic to dealpreparation firms or as stand-alone software pack- with useJeof technology:

ages." Benefits to taxpayers could include quicker
re funds and earlier warning of arithmetic or other 
 This new ethic would also be an ethic of freedom. errors. I) Powerful means do riot necessarily insure freedom: 

'3B,198, there "ere about 6 million pagers in operation. The most sophisticated %.'ere able to displa up to 40 letters or iturtibcrs. scroll forwardand backward. and store up to fiveienssage s. D)oclrs, the first to wear beepers, now, represent only one-hal tof the users. Inter:city paging nltworks havecorti online, and one calleven buN rhinestone-studdcd bcepers ,isNlothdrs l)Da gifts. Peter W. luber, Antitrust t)iviston, .:.S.l)cparttnent of Justice."The (cGodcsicNetwork 19, [the telephone Januar,

5
'
5
John C'are,. 


87 Retlo ,n ( oniptitiot in Indtustp,." I987. 
"Terminals in Viblih, I aiot nS." Ironii Plu, 1 ;81II o Pdddihi 

"Jud, RoS'nfeld, "The Flcti'iiic iasman." P( Wo'rld. April I987 
"I'iesttaspasers get too enthusi,,tc, hiic' cr,the IRS is also testing autontlic dialer/rccorded nmessage plavers for calling it)chastise delinquenttalpasers earls inSalurdas illorni'g

Whith IS liot to sa,thai triilitiotil irlr-niriatiot soirces like thenewspalier %killdisappear, quickly or ever. As fIulxr nites. "A ncw spaper carrics

30 nillion bits il inforta ni, wecighs less than three 
 itids. handles bilth text and graphtcs. Is cOmpietet portable, rarndoinly accessible, 24 hours adaN. costs less than 25 veiis a corectI-haauriad is miosill paid forby someb dy else.i.. " Huber. op. cit., f(otnotetI7, p 22. 

tu chit'hties have grovn trenniendou sI,in rcnt f irs. buLarie trt1 e w. As early as the1930's,. liies like diat-it existed fIr weather and t le and weregetting 20,.MX) and Nt.Mt calls a da..rcspecliscly Pool. op kit.. footnte 6(6, p. 1211.See also "The Revolution Wriuiht i, loll-I[ree ('alls," ie Nett 
York 7tnes,I-eh.12, 1987. 

iillub,cr. op. cit., footnote 97, tablePS.I 
tilNot to mention emergency -carc de ices Poniable delibrillators can now send status infomiation, such &saelectrocardiograms, over telephone linesto adoctor i a hospital. The doctor can then decide if a shock is necessary, tnd instruct the onsite device to deliver it. "Reach Out and DefibrillateSomeone," The Wasungton Po., Health Section. Dci. 8. 1987, p. 5.
 
"'Huber. ,o.cit., footnote 97. p 13.1.
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on the contrary, technique has come to represent both 
necessity and fate for modern man, and thus, the 
effort to recover ourethical identity isthe equivalent 
of resuming the fight for freedom... Inother words, 
we must decide that it is not technique that frees us 
but rather it is from technique that we must free 
ourselves.106 

Controlling and Manipulating 

Technology-Mediated Interactions 


New technologies give some individuals more 
control over who they communicate with, when, and 
under what circum ,lances; at the same time, they 
deprive others of the ability to escape gracefully 
from unwanted communication or to benefit from 
anonymity in their communication. People have 
always taken advantage of their communication 
systems to exer control over their communication 
interactions. Some executives use secretaries to 
screen their ca!s, for example, and many people use 
telephone-answering machines for the same pur-
pose. Tomorrow's communication systems will 
offer more opportunities for such screening and 
manipulation. By providing advance information 
about callers, new technologies, for example, allow 
people to program their telephone to screen outcertain callers or to dispense different recorded 
messages to different callers. °7 Such capabilities 
will supposedly make communicating more conven-
ient and efficient-for example, by helping to 
eliminate unwanted communication such as wrong 
numbers or crank calls. But they will also alter the 
psychological landscape of interpersonal communi-
cation, as have previous innovations. 1H8 

First, increased control and fle'dbility may invali
date traditional excuses for avoiding communica
tion. With call-waiting, for example, keeping the 
line busy is no longer a viable avoidance strategy. In 
the near future, call-forwarding and portable devices 

like cellular telephones and laptop computers may 
make it physically possible for a person to be 
reached anywhere, anytime.1 09 Such developments 
would make it increasingly difficult for individuals 
to distance themselves from the demands of oth

110 ers. 

Secondly, these capabilities may remove an 
element of anonymity, and thereby equality of 
opportunity, from communication. The ability to 
find out who is calling in advance, as Joshua 
Meyrowitz, author of No Sense of Place, explains, 
would "re-establish what the phone used to by
pass,"' 1 perhaps leading to a more formal commu
nication environment where one would have tontion en tials" bere onel o ncally
present credentials" before being electronically 

Part of the beauty [of electronically mediated 
communicationI is the anonymity. The phone is an

2equal opportunity instrument.1t 1

For some people, from resourceful reporters to 
jobhunters 113 the loss of such anonymity might be 
a serious problem. One State American Civil Liberties Union (ACLU) director fears that people would 
stop reporting instances of crime and child abuse if 
they thought they might be identified. 

Whether anonymity or "escapability" will actu
ally be lost, or convenience gained, will depend on 
what future communication networks are allowed to 
do. For example, it is unclear whether service 

1°6Jacques Ellul. "The Power of Technique and the Ethics of Non-Power,"Kathleen Woodward (ed.). The Myths oJfInformation Technology anti 
PosntndusrtrialCulture (Madison. WI. Coda .'ress, Inc.. 1980), p. 246. 

"I1 Several regional tclephonecoi 'ames have already begun field-testing such services, which are known generically as "CI .ASS" (Custom lA)cal Area 
Simaling Services). 

'1IThe telephone-answering macitrc for example, allows people to "strategically call others when they know they are not horne.,so thcy can get credit 
for calling, but do not have to talk." The NSev York Time. May 13, 1987. p. [11.

1' 9Rc.sarchers are develoning ksays for peoplc io "take their phone nunb'rs with them," perhaps by iserting a"snart" plastic card into the nearest
telphone wherever they wish to be able to receive call; (i addition to the voice or text messages they may be able to receive wherever they are). Our
culture has been anticipating this development for awhile- rrienbr Maxwell Smart's "shoe phone" on :'Get Smart" and Dick Tracy's watch-radio? 

I10 lnescapability is not necessarily iniposed by techtology alone, however. Pool notes that the telephone's ring is "an inperious coitmand" that very 
few people txlay can ignore. Pool, op. cit.. itnoite 6, p. 142. 

I Personal communication, Nov. 16, 1987. 

11lbid. 
t13Some job-hunters aret already under pressure to provide nmore advance inforniation in the form of "video resumes." The tapes, which can cost up 

to $3(XI to produce, are especially important for visually oriented (e.g., artistic) jobs, but arc increasingly catching on in other fields. As one employer
notes, (WSJ) the tapes are "a quick way of deciding whether (a candidate] ntet the basic requirements: appearance, comtand of the language and
presentation abilities." Colleges are also beginning to receive the tapes--on average, front 5 percent of their applicant poot ls. The New York Times, Jan. 
3,1988. 

http:instrument.1t
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providers would be allowed, or even able, to provide tate fuller individual participation will be very
the name as well as the number of a caller.1 14 Or important. 
whether there would be restrictions on subscribers' 
abilities to trace calls. Is the invasion of privacy an Technologies such as the VCR that eallow an
unwanted call, or is it the tracing of that call'? And activiy to be rescheduled to a more convenienttime
what about unlisted telephone numbers'? Many have come to be known as time-shifting"technolo
people will not want theircommunication "address" gies. Systems are emerging that could be called 
revea.led to others, or to selected types of others. A .space-shifting" technologies because they allow 
recent New Jersey fild test of' 'a prenotificationservice prompted complaints individuals to do things in a more convenient place.from the ACLU and A videoconferencing svtem in Brooklyn, New
individuals that it compromised the individual York, for example, designed to streamnline the arrest 

privacy of individuals with unlisted numbers.'' 5 The process, allows crime victims and witnesses at the 
desire for invisibility miay also be selective- a 73rd Precinct station to converse "face-to-face" withwat,' ,.ji r s c j %rz %Mlf, say ,in i n a es m k gco m'pan y mig h t wa n t it., prsecbor. rail+:,, .aa, in many cases makingd ireL ,iCVd i~lLC .1-........ 
 -clipn, frgh up, b ut t r iheadtersdepositions possible where they otherwise wouldn'tclients, for exaple, but no01to headhunters. be.11' In Whitman County, WA, a bookmobile 

Finally. etiquette will play a role in structuring the equipped with a packet radio' 19 offers mobile access 
new communication environment. As technological to the central library's online card catalog. A cellular
capabilities change, so may society's perceptions of telephone hookup in Livonia, MI, allows mobile
what is appropriate and acceptable in interactions.I 1I, units to take onsite X-rays for instant analysis at a
We are entering a period of rapid change, with many hospital miles away.120 
new capabilities emerging simultaneously. Their Workers such as writers, data-entry clerks, and 
design and presentation will likely have a signilicant engineers are less and less tied to one work location
impact on how they arc used. because the technology allows them to transmit 

textual and graphical information over telephone 
Potena ef oi i lines. Even prisoners are using communicationes tsystems to participate in the outside world. InmatesPhysical Mobility of the Stillwater, MN, correctional facility arc 

Many people are prevented from participating in making telemarketing calls as part of a rehabilitation 
society as fully as they would like because of s os plan. And inmates of an Arizona women's prison 
barriers to physical mobility. These barriers can be have been taking 800-number telephone reservabiological--such :is physical handicaps and advanc tions for Best Western Hotels for nearly 9 years.' 
ing age-- or situational, such as diffictlty in finding Technologies under development may furtheradequate child care, traffic congestion, and lack of' sever ties to physical locations. Joint authoring,
time. In an age characteri'ed h\ impending labor design, and editing technologies, for example, will
shortages, I- i- a gro\ing population of elderly people make it easier to collaborate with someone who is far
wvho may f-ace increa-sing presure to continue away. -- New call-distribution systems will enable
contri buting ecotn icall', rid1m-re women ill the businesses to route overflow call traffic to home
work force, commi nicatiol Ichinologies that facili- based clerks at their home telephone numbers 

lIf lilt caller A cre frrcirdL ll ing 'olj n 'i rrIlailliar nuliber, or ji rarigcr talling front a laririliar rurrl Cr. Tlins would rhviO'u. 11unbe pIlSSihble. 
I'ALc'ordrlg ito Sur't. Sainphrg. I: , |'airtlicld. (CI . onc inIour Arrlicrkd[IS has an unlisted telephonire Iru ber. and(] unlisurng has inreased b, 25perLcerit naliorwide ini tile last .1scat, Al,, JL-t' i[I"Sotm . No Nuinlxur ' he Ne, )'otr. 7tc%, ihc idirorial Nitlclx)ok, Dec 14. IVSX p. A3(0


I!''See Judith Marrin, '"I hi' I t'ltphoim ii it.." , i,/ t ann'rC(1jd' to L i fu iawigd\ C'orr'' t B 
 tujt or INew York. NY: Warner Brxrk s, 1983). 
pp I'00 2(H) 

''See lerrs S '11hc (''ouilunZ t r Shortagc." Ani'ri t Ia'nmo 'raphim . vol. 8. No 9),Septcriber 19SupplI, ILA 80. pp. 32-35. 
""PrCturetetl \'itdiciitcwn S\ 'wriil, Ilcip I.ink Pl 'r'itr,lii ' I'olkeC. and ('rinic Victinis in lirooklyn, New York," 7ec'i Ifigth ght.% 

.Intcrnational, ,ol , No 2N, Jul\, 22. ]L.N7, p I 
I 'Packci rado is a ic hrul ogi lo itt t ao airtralsi g dta cr the acs. 

1:(Harhbara swaab, '('elhllar SIpi) ,, 1a. I)lagrolsls,'' ''Uul- t, Brt-Lt'. Ji. I) 1986. 
I:-1.i'rsor, Inmates ir icleiinrkettg Sales'' t& ? IRport., Novcmter/Decerlt.r 1986 
122Sce "Proceedings ol tire First ('onlercnc ott ('ornputer-Supported Cooperative Work," sponsored by the Association for Computing Machinery, 

1987
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whenever the in-house clerks are busy.' 23 And 
capabilities such as those provided by CD-ROM 
(compact disk-read only memory) optical disks that 
may substitute for the shared support resources of a 
central office (like libraries or reference materials) 
could further increase the geographical flexibility of 
some workers. 

Space-shifting systems may enable certain 
groups-like the elderly-to participate in society 
longer and more fully than would otherwise be 
possible. After 2 years, the results of an online 
program at the University of San Francisco, called 
SeniorNet, indicate that: 

SeniorNet members began to play more active 
roles in their communities. Learning computer skills 
opened up job possibilities for some and helped
others relate with computer-using family mem-
bers. . [also] by giving them access to technologi-
cal tools we have the opportunity to share their ideas, 
!e, frem their experiences and understand their 

4
wisdom.1 

Space-shifting also benefits individuals suffering 
from serious health problems. For example, a recent 
report on corporate strategies for coping with AIDS 
promoted working at home-technology-assisted if 
possible-as a way of keeping AIDS victims on the 
job as long as they are able to work. 125  

But some argue that such systems may only
increase feelings of isolation and frustration. Says 
Erik Sandberg-Diment: 

Most people would probably miss the real world 
too much. Have you ever asked your computer, 
"What are you doing after work'?" 126  

John Naisbitt, author of Megatrends, agrees: 

The utilization of electronic cottages will be very
limited: people want to go to the oftlice; people want 
to be with people.' 27  

Martin Elton wonders whether such arrangements 
might not in fact become "electronic ghettos," and 
notes that the results might be mixed, particularly for 
the elderly. 21 These systems enable them to social
ize and participate more without going out, he says,
but perhaps the excuse to go out and be with people 
is what keeps them going. 

KEY FACTORS SHAPING
 
IMPLICATIONS FOR THE
 

INDIVIDUAL
 
How individuals use the new communication 

technologies and the impacts they have on their lives 
will depend on a number of factors. This chapter 
examines three of these: 

1. technological literacy factors; 
2. socioeconomic factors; and 
3"
 

3. factors relating to system design and support. 

TechnologicalLiteracy Factors 
The issue of literacy has received much attention 

in recent years, with estimates of rampant illiteracy 
sparking controversy over the definition of the 
problem and the nature of possible solutions. 129 

Increasingly, the literacy debate is being broadened 
to include discussions of new communication toolsand the skills required to use them. This section will 
address this issue by focusing on the following 
questions:
 

9 Do skill requirements constitute a barrier to 
individuals' use of emerging communication 
systems? 

e What characteristics of the new technologies 
influence the level of skills required to use 
them? and 

* Should these skills be incorporated into a more 
general definition of literacy'? 

123Personal communicatio,, Michael Gibbons, Vice President, Bell Communications Research, June 13, 19h. 
124SeniorNet, an online program for seniors, was established in 1986 at the University of San Francisco, supported by the John and Mary MarkleFoundation. For a discussion, see Mary Furlong, "On-Line Connection Makes Friends for Seniors," Media& Value.s, No. 45, Winter 1989, p. II. See 

also Greg Kcarsley and Mary Furlong, Comput'rsforKids Over Sixty (San Diego, CA: Park Row Press, 1988). 
'257he Wall Street Journal, Jan. 20, 1988. 
126Erik Sandberg-Dimcnt, "Waving to the Future Iron the Electronic Cotlage," The New York Times, Jan. 21, 1986, p. 19.
 

john Naisbitt, Megatrends 7en New I)irictonrs Trartsjorming Our Lives (New York, NY: Warner Books, Inc., 1982), p. 46.
 
128Marin Elton,"When Will theInfonnaiio Explosion Reach Older Arnericans?"Americanfehaviora/Sicrrnt -t,vol. 31, No. 5, May/June 1988, pp.

564-575. 
129Esttmaies of the number of illiterates have ranged front single-digit percentages to one third of the population. For an overview of the debate, see

Charles A. Goodrum aid helen t)alrymple, "Illiteracy in the U.S.," Cole led.), op.cii., footnote 58, pp. 40-50. 
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Many experts especially in the wake of the in the first place or [to] remember."'13 5 Jakob Neilsen 
proliferation of prsonal computers, take the posi- concurs: 
tion that communiLation technologies are broaden- Just the perception of the necessity of acquiring a 
ing the range of ski!ls that should be considered huge amount of knowledge to get started keeps many 
necessary to be "literate." 1311 Others claim that, as people from trying new systems. 1 6 

was the case with the automobile, the need for 
special expertise in using the new technologies will Contributing to this phenomenon is the fact that 
pass as the devices become more sophisticated. 13' people may be uncertain about the benefits of the 
Few dispute, however, that the current generation of technology in the first place. One Bell Communica
communication technology is posing substantial tions Research study ot residential users' adoption
challenges to individuals' learning abilities. From of new telephone services found that: 
computers to programmable VCRs and answering- ... in cases where it was clear to users how they
machines, to advanced-calling features, the frustra- could do it and what it would do for them, [the new 
tions of figuring out the often complex procedures servicesl were used. 1-7 

are widely in evidence. But otherwise they were not. 

Corporations have been forced to spend millions Even the people who do try out new communica
of dollars, for example, to teach their eniployees how tion technologies, however, frequently experience
to use new private branch exchange (PBX) tele- frustratitn. According to recent research, people
phone systems. 132 User groups have .prung up tend to shy away from investing in the additional 
across the country so people can help each other learning necessary to take full advantage of the new 
master the nitty-gritty details of computing. 133 As tools--exhibiting what some researchers call "satis
one scholar puts it: ficing" behavior. 138 The pull of familiarity is so 

strong, in fact, that many people:
I'he home computer is i rather complex product

requiring special skills and possibly some train- ... prefer to continue to use an older, less powerful
ing. software package that they have learned rather than 

1 tface a new learning curve.
Such complexities may discourage potential Several hypotheses have been advanced to ex

users. Many people, according to Casimir S. plain the difficulties individuals are having with
Skrzyczak, Vice-President at Nyncx. find the new emerging communication technologies. Although
communication services "too difficult to either learn the research has focused primarily on the computer 

t.iteral ly, MtheA("'See, forexample, Carolynn Van I)ykc. " Iaking '('mputcr I.iterac Coiumin-atomio. W, May 1987. vol. 3, No. 5. pp. 366-374. 

I Ihe autoniolets of th 192, Is. lkr c\amplc. rsluired a lx'rsoir to crank the starter htandle and muddle through othcr Itclnical details. The autottnobile 
analog) Is often made i the otlipiltet indutr\, I a)tts Ds eloptitnt ('orp. founder Mitchell Kapor, Ior example, says that nioi peorle ",on't Aarn to

know how. it [the t oiputi ssAoiks I'lic, %katii ik,gel Itn drivte..Thr IAS. Coimputer Fini is Step U ) Eltlol, W0NI aht kl-:.'!.CeS L,,C,
i Jirnai. 
to L',se." IXtc 14, 1987, sec. 2. p I 

'--.Modcrn Telephone End-" ser Illiterac Pt'oroblem Incg ('onfronted." Ncrt ork lWrld, Nov. 17. 1996, p. 23. 
"A recent NA", York lirne. artilIC lt)t()r producti vlv in tie r , ice industrics quoted one analyst as saying: "Many in attager, and employees still 

lack the kn .Isledge to use 0Lt1puters aid elect(iricn hardiware efftctively ... there is a lot of eX,crinientation . arid a lot of horror stories." The New 
)YrkTime.%. Ju e 29. 1987 
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vol 2S, No 5, p 5201 
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to use it. "The eleicom Strategy, [,nitcr." Northir n B usiness In fornaitin. Inc . 1987 
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. lie si is llsn itic CIIIts liUSt t ar oo II1 rCqulICi sul ficitls hiandtIc the prohleri at hand without 
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because it is programmable, multipurpose, and emerging to make systems easier to use and under
heterogeneous, the results are relevant to other stand.145  but these user-friendly helper programs
technologies that may share these characteristics. may sacrifice functionality for simplicity. Accord-
Some researchers point to the fact that the new ing to Tom Stewart, they can be "slow, lacking in 
systems require more abstract andi deductive reason- power and rather rigid in the way they [can] be 
ing than traditional tools such as copyi ng machines used. '"4'
or typewriters, which are amenable to simple rule
following. 1'41 One commentator has compared learn- In the meantime, it is clear that skill requirements 
ing how to use a computer to taking up a musical remain a barrier to individual use of communication 
instrument. '-' Others notc that often individuals tools. What is not clear is the relative importance of, 
must modify computer-related tools to fit their and the distinctions between, different types of new 
particular needs and circtilstanlces- for example, communication skills. As one observer notes: 
b\ CLIStOnlizing a word processor's printer driver file Few educators understand which [new technol
to a specific printer, or by Lesigning a (atabase to ogyI subjects fall into which category ... landI the 
store specific inftOrmation. This "reivention" proc- general public is even in worse shape in guessing 
ess, as Everett Rogers calls it. often entails "several what skills they should learn. W7 

weeks of frustrated problem -solving and informa
tion seeking after the initial purcha;e. "''I Still others Recent definitions of literacy, in the traditional 
point to the diversity ofsystems as an impediment to sense, perhaps offer a model for a definition of 
comnunication "literac,.'" claiming that the Multi- communication literacy in the emerging technologi
plicity and inlconsistencv of commnlaltd schemes and cal environment. These definitiotis have tended to 
other procedures confuse individuals and deprive identify a range of skills that comprise literacy, and 
them of synergies In acquiring expertise. Nicholas different levels of those skills that contribute to 
Vitalari. a professor at the University of Cali fornia, different levels of literacy. One might be able to read 
Irvine, comments: a bus schedule, for example, but not be able to figure 

out when the next bus is coming. 45 Defining literacyIndustry cannot expect the average consumer to be requires determining which skills are necessary, and
luet ners o-aiat what levels of proficiency. To this end, it is 

necessary to ask questions about specific technolo-It is uncertain whether technological advance- gies, while paying attention to their role in society.
mnents wil alleviate the diffictIlties of operating For example, if a library stops updating its paper 
commu,nication systems, thereby decreasing the card-catalog (as the Library of Congress did in 
need for any special literacy."'. Technology is 1986), should literacy include the ability to perform 

Wonirtit!"At ltlc ('ompttier I',I V IPrictI IinSanIraicsco, computer skillsare taught by explaining the whole systmcineveryday terms, using
analogies that rcduCe techniCal ctrrus to fhiialr Colcepts 

141 -verctt 1 7 It % s, /it Nt', Media In Sotie'tv (New York. NY: The Free Press, 1986), p. 116.Rogers, ,ornr,' nol i 
4 2
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1 
4 

1Ato (j', thosc who jr)IuI,1 hIat it ,ll ire Rogcr S hatnk and Pectrhitlders. Ih' (Cogyrtie ('Cnpiuter (Reading, MA: Addison-Wesley, !1984). 
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an online keyword search'? I ' Will literacy in the 
year 2005 mean the ability to use a spreadsheet'? To 
manage a hard disk'. To hook up an old-style 1980s 
1200-baud modern and get it running'? 50 

Finally, some argue that regardless of the techno-
logical environment, literacy will still rest on basic 
abilities which, by many cuirent accounts, are still 
severely lacking. According to two writers: 

'he infonnation gap is not likely to be solved by 
easier-to-use interlaces, better ergonomic designs, or 
artificially intelligent programs. (These systems l 
require basic reading literacy. knowledge and certain 
cultural backgrounds. to be used effectively and 
employed beyond the level of simple entertain-
rment. I"l 

The question of promoting literacy in new com
munication technologies is inextricably intertwined 
with the question of socioeconomic factors and 
access to these technologies. But in a society where 
many will not be able to afford to buy technology for 
their homes, public-access facilities milay be crucial 
to maintaining certain minimun levels of comtufluni-
cation competence. When the telephone emerged in 
the early 19(X)s, one of the primary functions of 
public telephones was to allow people to learn to use 
them by watching other.." s Other public-access 
facil ities--- -from schools to libraries---have tradi-
tionally provided a repository for the expertise, in 
both print and human form, to help people communi-
cate or get infonnation. 

I4 Or the abi it to know Ahe t noth)ui ai ottlitteticstem' Ac'corditig to 

A new vision of the public-access facility, to help 
individuals cope with the complexities of informa
tion-age tools, is perhaps in order. In recent years, 
there have been severai noteworthy initiatives. 
"Hands-on" learning centers-part museum, part 
classroom, part recreation center-seem to be taking 
hold across the country. One example is "Playing to 
Win," a New York City-based nonprofit center, 
located in the basement of a housi;g project 
building, where neighborhood residents can work 
with and learn about computers. On a larger scale, 
the Boston Computer Society is planning a $3 
million "Computer Discovery Center" to address 
people's basic questions such as: "What can I do 
with a computer?" " What do I need to know about 
computers'?" ,.d to "help them feel in control of, 
rather than controlled by, technology.' 53 

Socioecononmic Factors 

The relationship between socioeconomic status 
and access to communication systems has tradition
ally been a matter of lively debate and a focus of 
policy efforts. The concept of universal service, for 
example, was developed when access to a telephone 
was deemned vital for an individual to function in 
society. 15 Since the 1970s, the debate over the link 
between socioeconomic status and 'access" has 
intensified, with some claiming that there is an 
increasing stratification of society based on differen
tial access to communication tools and information 
sources.151 Others have questioned the validity of 
these claims, countering that many innovations such 
as computers and satellites are indirectly benefiting 

Idllund Pcllegrnoo. it is important for individualis to know ''what inforation 
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the entire population, 156 and that other innovations 
will follow historical patterns and achieve wide-
spread dissemination after initial adoption by an 
affluent minority. 157  

From either point of view, questions emerge. How 
strongly does income correlate with access to 
communication systems? How is this relationship 
changing with the emergence of new technologies? 
Are there classes of technology-empowered individ-
uals, and might new technologies sharpen or blur the 
divisions between these classes'? And, as Ben 
Compaine asks of the new tools and capabilities: 

What are necessities, what are frills, and what falls 
in a debatable middle ground'?158 

There has uta itionally been some link between 
communication behavior and socioeconomic status. 
People without telephone service, for example, have 
generally been poorer, younger, and less settled than 
the rest of the population. 59 And people from 
higher-income households read more books, 16t1 and 
could better afford magazines long-distance calls, 
and transportation for face-to-face interaction, 
Nonetheless, the major systems of communication 
(television, radio, basic telephone service, newspa-
pers, and the postal service) have achieved wide-

spread penetration and use in most strata of society. 

Recent technologies, however, have broken this 
pattern, running into what one observer calls "pene-
tration walls."' 61 Although these products arid serv-
ices are expected to achieve greater penetration over 
time, income appears to be a strong factor limiting 

this penetration. Penetration of videocassette record
ers, for example, seems to be reaching a plateau at 
between 60 and 65 percent. With respect to comput
ers, while 21 percent of all respondents in a survey 
conducted by AT&T, Consumer Federation of 
America, and the American Association of Retired 
Persons said they owned one, the figure was 15 
percent for Black respondents, 6 percent for those 
with incomes below $10,000 a year, and 3 percent 
for those aged 65 and ovt. The average member of 
the Boston Computer Society-at 23,000 r-.mbers 
the country's largest computer-users group-earns
$50,000 a year, about double the Nation's median
annual income. 16 2 

Part of the reason for this trend may be the 
increasing range of available services and capabili
ties, with a corresponding range of prices and fees. 
In the past, a household either had a telephone or it 
didn't. Individuals could either get a book or 
periodical, or they couldn't. They could either send 
a letter or they couldn't. Today, a telephone sub
scriber can have touch-tone service, custom-calling 
services, measured service, wide-area calling, 
speed-dialing, cellular service, and any number of
 

other features. A bibliographic search can be done inthe card catalog-the old-fashioned way--or via 

one of several different computer databases, contain
ing either citations only or full copy. A text message 
can be sent via paper mail, electronic mail, facsimile, 
or overnight courier. In short, the range of commun
ication options is much wi ler. 

156Others cite examples such as increasing availability of diverse video programming and new calling services as cvidcnce of benefits accruing to a
large number of Americans. Call-waiting, for exanple, offers the same flexibility previously provided by a second telephone line -at a fraction of the 
cost. 

157Ben Compaine. "Information Gaps: Myth or Reality," Telecomnimnicatiors Policy, March 1986, p. 11. 
1581bid. 
15'Project Summary, Joint Telecommunications Project. Consumer Federation ofAmerica, American Association ofRcired Persons, and AT&T. Feb. 

12, 1987. p. 21 The majority of households without telephones had incomes below $1,0I0 per year. Other studies show that although 92 percent of
all households have atelephone, only 81 percent of Black and Hispanic households have one. Entire States fall well I elow the national average, as do 
many inner city areas. See also "l-ow-lincome Households in the Posi-Divestiture Era: A Study of Telephone Subscribership and Use in Michigan," study
prepared by the Michigan Citizens Lobby for the Michigan Divestiture Research Fund, October 1986. These figures are especially significant because
studies have shown that people are likely to reduce their spending on medical care and food before they will take acut in telephone service. "Le's Talk
Telephones," Telecommunications Consumer Coalition, 1987, as cited in Williarm Evans, "Towards an Equitable Information Age: Comments and 
Suggestions Regarding Recent OTA Proposals..Temple University. unpublished paper. Mar. 16, 1987. 

t'(,Book readership rises progressively with income, from 35 percent of those earning less than $15,000 per year to 71)percent of those making more 
than $40.0W). Cole (ed.), op. cit., foottnote 58. 

J(IlCarey, op. cit., footnote 30, p. 7. 
62Boston Computer Society, and U.S. Bureau of theCensus, "Current Population Reports." Such data go on and on.One study found, for examrple,

that penetration of custom-calling services [call-waiting, call-forwarding, atid three-way calling] was 34 percent among households with yearly incomes 
over $50000, 32 percent in the $35,1(X) to $5,0(X) group, and 23 percent in the $25,00 to $35,00 group. "Custom Calling and the Promise of Enhanced 
Consumer Communications," Yankeevisiont, Thc Yankee Group, January 1987. For videotex, of the households subscribing to current home systems.
the average annual income is estimated to be in excess of $36,000, with one-half of those earning more than $50,0X. "Videotex User Survey: 1986," 
Link Resources. July 1986, p. 1. 
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Another relevant development is the recent prolif-
eration of different types of communication hard-
ware available for use in the home. Until the 1970s, 
communication hardware for the home consisted of 
telephones, radios, and TVs. Today, there is a 
bewildering variety of hardware-from answering 
machines to fax machines to digital TVs to mo-
dems-that can add hundreds or thousands of 
dollars to the traditional household communication 
budget. 63 

It is difficult to determine whether this variety of 
options and affordability levels will translate into a 
more communication-stratified society, or what the 
implications of such a society might be. For know-
how and motivation play a large role.i" People in all 
income brackets write letters to the editor and call in 
to talk shows. Moreover, people in all income 
brackets suffer the frustrations of the new technolog-
ical environments. For example, an estimated one-
third of investment-software buyers eventually scrap 
their purchases "because the software baffles 

°them.'l 6 5 And, according to the Joint Telecommuni-
cations Project study, people at all income levels had 
similar perceptions of the difficulty of getting
information about equipment repair and local serv-
ice problems. 166 On the other hand. it is also clear 
that there is a strong relationship between access to 
the new technologies and empowerment. A recent 
study by the National Assessment of Educational 
Progress, for example, found that "computer compe-
tence" among students was linked to having access 
to a computer n their home, just as traditional 
literacy has been linked to home-support variables in 
the past.' 6 7  

In some cases, the difference between access to 
traditional technologies and access to a new technol-
ogy is one of convenience. Convenience has always 
been a basis for price discrimination in communica-
tion-if you could afford a book, for example, you
could buy it and keep it. Otherwise, you could 
borrow it from the library and would eventually have 

to return it. But convenience may take on a different 
import in the emerging technological environment 
where ease of use seems to make the difference 
between use and nonuse. 

One concern for policymakers may be to assure 
that pricing structures and conditions do no exacer
bate the problem of stratification of access. In the 
Joint Project study, three-quarters of those without 
telephone service said they couldn't afford deposits 
and other one-time costs of establishing telephone 

service, while only one-quarter said they could not 
afford the monthly service charge.1 68 The lack of a 
credit card may be another such barrier, as they are 
a 	 common prerequisite for subscribing to many 
online services. 

Another concern is that the increased use of 
emerging communication systems may erode the 
revenue bases-and therefore raise the costs-of 
traditional, shared systems such as the U.S. Postal 
Service, the telephone system, and libraries. Tradi
tionally, these systems exploited economies of scale 
to make basic communication capabilities and tools 
widely affordable. 

The role of such shared facilities will need to be 
further examined, and possibly expanded, to con
sider the provision of affordable access to emerging 
technologies. Today, individuals who cannot afford 
a facsimile machine, a computer, or some other type
of tool must be able to pay high one-time usage fees 
for access at commercial outlets ($10 per hour for 
use of a computer, for example, and $5 per page for 
facsimile machines). Much debate has centered 
around the allocation of the costs and benefits of 
such shared systems, particularly libraries and the 
telephone networks. Telephone companies, for ex
ample, are offering new services (such as custom
calling) for substantial additional fees. Some claim 
that all ratepayers have subsidized the development 
of these networks, developing hypothetical 
"ratepayer equity," and should have equal access to 
such services without having to pay more. 

-W'Unless external expenditurc drop, such a for inovies, but this may not b the ca..

ib4Conversely technological know-how does not always translate into socioeconomic success. Jane Uebelhoer of ACORN points out that "a lot of
 

the new dead-end, lower-paying jobs require computer literacy." Personal communication, Dec. 22, 1987. New technology can both reduce and raise
the 	level of skills required to function effectively in various situations. 

61 5"Gearing Up: More Small Investors Turn to Computers for Assistance," The Wall Street Journal, June 25, 1987. 
1"'Joint llecommunications Project. op. cit., footnote 159. 
6 7

1 Michael 1. Martinez and Nancy A. Mead, "Computer Comlxtence: The First National Assessmenl," National Assessment of Educational Progress,Princeton. NJ. April 1988. Even Everett Rogers, who denies that there is any functional need for acomputer in the home, says that: "One of the main
functions of home computers is to leacn how to use acomputer." Rogers. op. cit., footnote 141. 

Im.loint Telecommunications Project, op. cit.. footnote 159. 
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System Designand Support Factors 

From the catalogs of the very first libraries to the 
switchboard operators of the earliest telephone 
system, communication systems have always pro-
vided guidance and assistance, whether in human or 
technological form, to their users. Today, the extent 
and nature of such gidance and assistance is at the 
crux of many debates over the design of future 
communication systems, and many feel that the 
results of these debates will strongly influence thewyin which individuals use the technology, 
way iSince 

The features in question are the means by which 
individuals interact with and discover options within 
their communication and inlormation environment, 
In technology circles, they are known as "naviga-
tional tools" and "int,:rfaces." But most laymen 
think of them as an unrelated collection of tools and 
aids-from physical systems like telephone 
books, 6 TV guides, newspaper headlines, and 
computer menus, to human helpers like librarians, 
teachers, and friends. These tools and resources are 
vital to our ability to commufjcate.171' 

There is much evidence that individuals are not as 
aware as they might be of their communication 
options, and that this lack of awareness is a barrier 
to use of communication systems. In studies of cable 
TV viewers, for example, researchers have found 
that viewers are not very aware of the different 
channels available to them over cable, let alone the 
different programs.' 7 ' And a big problem in librar-
ies, according to Carol Henderson of the American 
Library Association, is that people go away thinking 
"there's nothing there" because they don't know 

what databases, or sources in general, are availa
ble. 172 Indeed, research shows that individuals'communication behavior is very often dictated 
simply by chance circumstances-viewing "what
ever is on" or reading whatever happens to cross 
their paths. 173 

Not only do people not know what communica
ion options are available, but ,hey often lack crucial 
information about pricing and conditions of use.-adeficiency that can also be a major barrier to use. 174 

the divestiture of AT&T, consumer advocates 
have consistently complained about complicated 
pricing structures, inconsistent pricing, and lack of 
a standardized source of information about such 
pricing.' 75  Due to competition, there are more 
services available and more complex pricing 
schemes to go with them. 176 And information on 
long-distance rates and calling procedures is no 
longer included in the one place people typically 
think to look-the telephone book. 

Compounding this lack of awareness of commu

nication options and conditions has been their recent 
proliferation, dubbed by some as "information 
overload." The effects of such proliferation, which 
were first noted in marketing studies of how much 
product information consumers could digest, are 
highly disputed. Most agree, however, that by 
almost any measure the flow of information is 
quickening. For example, the number of books 
published annually in the United States increased 
from 28,600 in 1965 to 51,000 in 1 9 8 6 .177 As Pool 
noted: 

1 ~rhe teephone book is the oost Irequent I,used reference, ource--21 percent olthe population consult i on an average day. The runner-up is material 
or foo)d preparation. at 18 pcrceitl. Neuman.op. cit..ftixmote 8. p. 8. 

171Mar, Culnan, "The Dimensions of Pcrceived Accessibility to Information: Implications for the Delivery of Infomation Systems and Services," 
Journal oj the American Soctet) jr Inljoraton.Sict e, Septcmber 1985. 

I tlCarnc Ileeter and Bradley (rcenbcrg, "able and Program Choice," Zitltnann and Bryant, op. cii.,footnote 6. 
172 A:. another example of the impo ince otawarcncss: when acable TV experiment went awry in southern Maine last year. a university extension 

course on firefighting intended far local firehouses A,as piped instead into all local residences. The next day, the university was flooded with requests 
to take the course. and enrollment tripled 

I71.NCuiioao. O)p.cit., lootiot 8, p 7. 

17'A good illustration of this is the controvers. over price-bundling for pornographic "dial-it services. Peter Huber notes that when the costs of the 
pornographic service arcbilled Neparatcl froti the osts of the telephone tinie forthese calls--that is, when people can Figure out how much is going 
to the pornography provider and how much to theplone contpany---use falls off sharply. Iluber, op. cit., footnote 97, sec. 8.7. 

1"Overriding fear of the complcxiN of telecommunicatioi rate structures is the main obstacle to getting nonprofit organizations onto computer 
networks with each other, according to Denise Vesuvio, Executive Director, Public Interest Computer Association, Washington, DC. 

l71()ne recent study conducted inMichigan showed that 54 percent of telephone users did iot know which type of service they were receiving. Almost 
2(1 percent said they did not know ktl they chose the type Of service they (lid Another 20 percent said they chose their service because it was the least 
expensive ltrw-lncontte Households it the Post-Divestiture Era: A Study of Telephone Subscribership and Use in Michigan," study prepared by the 
Michigan Citietts Loabby for theMichigan )ivcstiture Research Fund, October 1980. 

17 Botwker Annual, 1987. 
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More and more material exists, but limitations on 
time and energy are a controlling barier... 178 

Daniel Dennett agrees: 

Technology has created innumerable opportuni-
ties for us to know, and to act. We want to deal
responsibly with this bounty, but we do not know 
how. When we turn to the question of which priority
should engage our best efforts, we drown in the 
available information, unable to make truly princi-
pled decisions. 17

1 

Computer researcher Thomas Malone recognizes a 
similar frustration among participants in electronic 
mail networks who: 

...often adopt crude methods, such as removing
themseives entirely from lelectronic mailing] lists 
that are of occasional interest, in order to avoid being
inundated. 80 

In this context of inlriation overload and 
serendipitous communication behavior, minor de-
tails in the design of the tools and systems that guide
and assist individuals are often the deciding factors
in detertnining communication behavior. The im-
pact of channel selectors, for example, has been 
shown to be subtle and complex. Researchers have 
found that subscribers to older cable systems that 
have two dials (one for the cablk: and one for the 
broadcast channels) generally tend to concentrate 
their viewing on the channels oti either one or the 
other.18 1 

A good example of how design changes can 
change an individual's colmmniciltion behavior is 
the experience of public television. When cable 
television came along, with its tuner mechanism that 
encouraged sequential scanning of channels, public
television's ratings improved markedly. No longor 

17Xhfhiel
dc Sola Pool. "Tiacking theI:lo% of ifformation.' 

easily identified with a knob position, the Public
Broadcasting Service became just another video 
channel. 82 In light of the individual's need for more 
and better assistance in using communication systems, therefore, it is appropriate to consider what the
role of policy might be in encouraging systems that
provide such assistance. First, however, it is impor
tant to realize that, increasingly, the technological

to that inceand t anceoire 
tools that provide guidance and assistance are
 
viewed by programming and service providers as a
 
new strategic opportunity to influence individuals.
Indeed, there is a very fine line be' een many access 
tools-like telephone directories-and advertising.
This is especially true in the emerging "online" 
electronic environment, where the structure and 
emphasis of' access mechanisms like menus and 
indexes may play a greater role indetermining
behavior than in traditional media. 18-1 The implica
tion of this is that any attempt by policymakers tostructure such access mechanisms will be inherently
 
controversial.
 

The promise of the new technology is to provide
cheaper, anre understandable, and more customized 
guidance and support to all users of cotitmunication 
systems. New computer-based directories, forexam
pie, should be able to present infoMation in 
different forms to different individuals. Many schol
ars, who claim that information gaps are largely a 
result of the way information is presented, see in new

18s4technology the potential to help close such gaps.
A simple example is that of language barriers. The 
Hispanic population is growing four times faster 
than the U.S. population as a whole. 18 5 But most 
telephone-based information services (directory as
sistance, oper,'tors, etc.) provide English-only serv
ice. 18( The Ilse of dual-language online databases 

Science, vol. 221 . No. 461 I, Aug. 12. 1983, p. 609.
 
1'Daniel C. Denneit,"information. 'cchnology and tile
Vinue of Ignorance," laedahlo, vol. 115, No. 3, summer 1986. p. 148. tie con t inucs: "Ourrespxmses exhibit a sor of Rorschach tmtagnification of whatever minor personal proclivities emerge Iroin thenoise of coitpertng and imponderable

alternatives." 
arhoiats W. Malone 11 :l. "Intelligentinfornation-Sharmg Sy stems,'" Cornuntucation. ofti' ACM,. vol3. No. 5. May 1987, p. 390. 
11 fleetr and Greenberg. op. cit . footnote 17 1.
18'Robert Lippintcot I, forner directfor of interactive media at WG IIIII'V,ioston. MA. personal conminuicatIlon, Apr. 21 . 1987. ItIcable] put us on 

thenienu in a way that swe were nc er on the iienu before."3
18 Independent film producem. t.awrence Daressa, see, new technology as an opportunity to increase public awareness about available programming,particularly educational and informational ,ideos Daressa, \sIo notes that how prograin listings "play' is alost as important as the quality of theprograms themselves, declares that "government should take a position against couch-potatxorn" by subsidizing the markcting of such programming.

Personal communication. June 22. 1988. 
1"For exanple. Brenda Devn, "Categorization of CiitntutttcatioII Users," OTA contractor report, September 1987. 
85
l Joe Schwartz. "Hispanics in theFighties," Amner'an DemogralihsL, vol. I0, No. 1,January 1988. p. 43.86
1
0ne company is making pay telephone, that. ii addition to having an LCD display for operating instructions or advertising messages. have voice

insfucuon in a choice of languages. [h' Stnr-l'dger.Trenton, NJ,Feb. 9. 1987. 

http:other.18
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and other systems such as voice synthesizers and 
computerized language translators could eliminate 
this problem. 

Another potential of the new technology for 
easing the individual's communication burdens is 
the creation and adoption of software tools to help 
people filter, sort, and prioritize their communica-
tion. Such tools are currently under development. 87 

They may allow individuals to better control their 
information diet, to be more consistent, and to track 

specific topics rather than whatever happens to 
present itself randomly. 188 

Critics note that such tools will only be effective, 

however, to the extent that an individual's communi
cation environment is integrated-that is, to the 
extent that one "navigational tool" provides access 
to a variety of resources and services. 89 Some have 
likened the current level of integration in computer
based media to having four different telephone sets 
on your desk, three to call different areas of town and 
one to call long-distance. 19 

187 Malonc describcs some of the subtle criteria on which these filters can be programmed to base their decisions: the characteristics (status, reputation, 
etc.) of a message's sender: the "cost" of reading a message (e.g., how long it is); and the "cost" to the sender of sending it. among others. lie also 
acknowledges that the challenge is great: "People may have difficulty knowing what they want and do not want .. until they have seen it." Malone ci 
aL, op. cit., footnote I8. 

188"The effort required to ,. jnitor all the available media for a snippet of infomnation or entertaiment that resonates closely with oce's tastes and 
interests is usually more than -.ost are willing to invest," says Neunan. "rhe result is that the average audience menber satislices, following prim ily
the most widely-publicized bestsellers in each medium." Neuman, op. cit., footnote 8, p. 210. 

189Such as early telephone operators, who could tell you what was playing at the movie,,, where the town doctor was, wha time it was, or connect you 
to somebody else. 

19'Others note that existing paper catalogs like the Yellow Pagcs are hard to use because they lack integration. "What's needed is a thesaurus-like 
prompting system," says L.loyd Miorriseit. "to help the person find the informalion," Morrisett, in Rice (ed. , op cit., footnote 86. 



Part III 

Crosscutting Communication
 
Issues and Alternative Policy 

Strategies for Their Resolution 

The United States has entered a new communica-
tion era. Recent advances in inforniation storage, 
processimn1. and transmission technologies, occur-
ring in a partially deregulated and more competitive 
eColloli climate. arC rapidly rcconfiguring the 
Nation',, communication infrastructure. The revoltu
tion il coiiMputers and conunnication technology 
has already transftornied the regulatory and market 
structure of coninuiiication-related industries. dra-
niarically Ch'agi rig the way in which information is 
created, processed, transn itled, and made available 
to irdiv\idual citizens aird institutions. 

Changes are also taking place at the international 
level. Because the new techinologies encourage tire 
tlow, of, anrid the de !"td for, information-bas," 
producis arid services across national borders, they 
are ,,caring away the lines that historically have 
divided doirrestic aird imiiernational courinrunication 
systeims anrd irrarkets. ( 011i111rii \ oIre O'i 1catiir is no
ihe tasie,,i growing sectors in the iiterirational 
marketplace. and international conglomerates are 
increasiirgly being formed to provide products anlrld 
servic.s hothr at rorre' illd l , 

New c0rirnimuiicalioi and ilfrration technrolo-
gies IroledSr corn iri-
Cil)n sysriri that ciirull e t le clia'll1ln'g coi1itruin-
c;rorll llieeds of an iiforriatior-baset society. At tile 

'11a10 tirll , hoWeve'C . Ihee' technologies ire.gellreal-

these technologies evolve, and who reaps their 
benefits and bears their costs, will depend on 
decisions currently being made in both the public 
and private sectors. This study provides a context for 
evaluating these decisions. 

To assist Congress in determining an appropriate 
role for the Federal Government in the development 
and use of these new technologies, and based on the 
analysis presented in previous chapters, Part Ill will 
outline: 

t the current problemis or issues that might
provoke tire need for a Federal policy response, 

0somil i for d 
a d th i s e a G e.s 

9 the potential effects of policy alternatives on 
different players and societal realms. 

Other chapters identi fy and discuss policy issues 
as they relate to specific sets of players ili particular
realms 01f social IleL. ChapterICIs 9 thrlou~gh 13 will 

address these issues ias they overarclh tlld cut ilCrOSsone another. While all live dimielrsioi, of tile 
c0111nii1catioi inraslructure dlisctrsCd iir Part Ill 
ar critical, the cainnt all he rainiir,/ l. "'radot<fs 
are requited. For ex;inirle, providing toi scurit\. is 

often at tlhe expense of access aid inlteroperability: 
:illd iiteroperalilitv SOittlillis delys irrilovation 

iug a number of significaint social problems. low and modernization. 
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Chapter 9 

Equitable Access to Communication Opportunities 

INTRODUCTION 
In the United States, the government has tradition-

ally fostered public access to information on the 
grounds that its widespread use was critical to a 
healthy polity and economy. For example, the 
government long permitted tile postal service to 
charge below-cost rates for newspapers and maga-
zines. State and Federal telephone regulators have 
endorsed tariffs that maintained low rates for local 
telephone service at tile expense of higher rates for 
long-distance service. Similarly. commercial broad-
casters were allowed to charge market-based prices 
for carrying advertising messages, but were required 
to spend a portion of these revenues on tile coverage 
of public affairs to neet public interest standards 
such as the Fairness Doctrine. Until 1987, cable 
operators were required to carry local broadcast 
stations, and many of them still must provide public 
access to producers free of charge. 

The provision of access requires a number of 
things. In addition to communication pathways, 
information content, and audiences, individuals also 
need to have the skills--as well as access to the 
navigational tools-required to locate these re-
sources in a timely fashion and in a forn appropriate 
for their needs. In all reahns of life. unequal accessto these resources leads to disparate advantage, and 
ultimately to inequalities in social and economic 
opportunities, 

THE P'ROBLEM 

OTA found that changes in the U.S. communica-
tion infrastructure are likely to broaden the gap 
between those who can access communication 
services and use information strategically and those 
who cannot. Moreover, the people most likely to be 
adversely affected will he those for whon the new 
coiitunication technoh ies are held out as a means 
to improve their circumstances the poor. the edu-

lrrt Itari ' h,tt Il" pIobLlii iii lN g Witl 
dilfi uh to sohkc In ilie utuc, g+en the dcplo\licint + tife ii telllgent nct, 

it I
, INIl it)n l hl ipi ed In11IdLill II 

cationally disadvantaged, the geographically and 
technologically isolated, and the struggling small 
business. 

the future is cost, given shifting subsidies due to 
deregulation and changes in the financing and 
operation of communication services. Another bar
rier is the discretionary power of m*dia owners to 
determine what information will be disseminated. 
OTA found, for example, that the first amendment is 
being used more and more as a device to protect the 
economic interests of media owners. In a number of 
instances, this can actually compromise the goal of 
freedom of expression. 

OTA identified five major factors that are likely 
to contribute to these kinds of access problems: 

Factor 1: Shifting subsidies due to cost-based 
regulation and changes in the financing and 

operation of communication services. 
T t . 

The prices that sidividuals pay for communica
tion and information services are determined to a 
large degree by how these services are financed and 
cross-tbsidies, as in the histoical cases of the 
tr o n e a s snrthe ori wal c ss aetelephone and postal service, or where costs are 
borne by advertisers willing to pay for information 
distribution, consumers may be charged less than theactual service cost. Financial arrangements such as 
these can facilitate widespread access to communi
cation and information services. 

Technological change, together with changes in 
the regulatory structure, has led many communica
tion providers to try to price access closer to real 
costs and to structure their prices based on measured 
usage, thereby eliminating many traditional sources 
of subsidies. In telecommunication, for example, a 
regulated monopoly has been replaced by what are 
more or less competitive markets in which regula

cIi. , ha%c ciit, hi tic lktel' io t "even ilroreiitrai table, and thre lro% tcin 
ork ior a discussion oi past and luture probc 'sentailed in identit>,ing Costs, 

In hIe I I ,' " Stanord I'nINrst,(t I 
ksuc if) tclt'.tonlullni :allt t' I ig . 

"|arad0,cS arid Pu.'!Cs ot Digital \'tc 

allnigiatcdInigra tal ce.oiiUnili at ii 

tohic IoonutI otIit N RCs tl.h, N , I. . Augutl I4X8. p 1., Allrcd Kahn arid WilIall It Seicw. "CurrentI 
I hf Yah" Jiunal (). Regulation. sl 4. No 2. 1987. pp 191-256. Richard J Solomornll and Loreta Ananma. 

ink . Part 2. iil+ it ll ii '01. [:t'hruar, 19X7. pp 28. 30), 2. and Brute I. Ega n. "Coting and Pricing lor 
Neti,,. rk Jr ,t nunit' atttni . NO, crIlber 197. pp 41. 49, 5, 52, arid 54. 
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s',e A thon (G Octtinger. "Ilic Formula i, F ,.-r, thing ('osting d PnTi Ig In the ' leconiniuticationis Industr) ." Program on Information Resourcs 
P 'Ik N. ( entir fur Iniini.itointPI %'Rca,Iulh. Itlarsard I nticrslt%. (anmbridge, %IA. 988 See also Roger (; Noll. "leliiiniuicairns Rcgulalorn 
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tion plays a greatly reduced role. In this deregulatory 
climate, where competition is not only allowed but 
also fostered, discrepancies between costs and prices 
are increasingly less tenable. For wherever prices are 
kept artificially high, users will seek alternative, 
private solutions to meet their communication needs. 
To avoid this kind of bypass of the public telecom-
munication network, the Federal Communications 
Commission (FCC) has begun to shift costs from 
interstate interexchange service to local exchange 
service by imposing subscriber line charges and by
capping the interstate share of local plant costs 
assigned to interstate calls. 2 

Changes are also taking place in how mass media 
are being financed and provided. Whereas in the past
much of the Nation's entertainment and news 
programming was sponsored and subsidized by
advertisers, and thus was available to broada 
segment of the population at a reduced price, today 
this is less and less the case. 3 Given the growing
number of distribution channels, there is now much 
greater competition for audience share and adver-
tiser revenues, as can be seen in figure 9-1.1 These 
developments have had a significant impact on the 
three major broadcast networks, whose audience 
share has been declining over the past decade, as 
illustrated in table 9-1. This year, for the first time, 
the networks' prime-time viewing audience fell 
below 70 percent to 67.4 percent, 5 while their share 
of total television advertising revenues is expected
to decline from 36 to 30 percent. 6 Industry pundits 
expect this erosion of network audiences and loss of 
advertising share to continue into the 1990s. 

Figure 9-1-Changes InAllocation of Advertising
 
Revenues In iblevislon
 
1988- ($ millions) 

National spot 	 Big Thre nets 
$7,325 (27.5%), 

Other cable 
/$363 (1.4%) 

Cable networks 
$1,042 (3.9%) 

\Syndication 
$915 (3.4%) 

Local spot 

$7,525 	 (28.3%) 

1983 ($ millions) 
1983 $mion 

Other cable 
$60 (0.4%) $6,955 (41.1%) 

Cable networks 
$331 (2.0%) 
Syndication/& 
$300 (1.8%) 

Local spot 
$4,345 	(25.8%) 

National spot 
$4,827 (28.7%) 

SOURCE: 	 Channols/Fie/d Guide, 1989; McCann-Erickson; cable data 
from Paul Kagan Associates Inc. Reprinted with permission. 

Meanwhile, advertiser-based cable service has 
registered significant gains, both in terms of its 
audience share (up by 30 percent) and advertising 

'A number of people have argued that the move to bring prices closer to costs has, in fact, not proceeded quickly enough due to the resistance ofState policyniakers. For one such discussion, see Robert W. Crandall, "Fragmentation of the Telephone Network." Paula R. Newberg (ed.), New
Direicnons in Telecommunicatuns Polio',l vol. 1.Regulatory Pohcy. Telephony andMass Media (Durham, NC: Duke University Press, June 1989), pp.
222-246. R P T 

I[t should be noted that exactly how much of areduced price is an important public policy issue. As Ben Bagdikian has pointed out, advertiser-basedmedia may not be a bargain for consumers because the costs of advertising may be passed on in terms of higher prices. These prices reflect not onlydirect costs of the product advertisement; they also reflect the role that advertising plays in fostering oligopoly by raising the cost of entry into establishedmarkets. See Ben H. Bagdtkian. The Media Monopoly (Boston. MA: Beacon Press, 2d ed., 1987), especially ch. 8. "The High Cost of Free Lunches," 
pp. 134-151. 

On the other hand, as Victor . Ferrall. Jr., has noted, "It is often said that 'free' television isnot in fact free because consumers pay for the programmingthey receive by paying for the cost of advertising, which is included it the price of the products advertised on television. True enough, but this 'price'for television programming is totally separate front and unrelated to use of the television service. Programs are available at no charge to viewers whodo not choose to purchase advertised products and, convers'ly, product purchasers pay for television advertising whether or not they view the programsin which the product was advertised. or even owT a television receiver." Victor E. Ferrall, Jr.. "The Impact of Television Deregulation on Private andPublic Interests." Journal of Cormnunication, vol. 31), No. t, Winter 1989, p. 10. For discussions of the role of advertising, see John E. Calfee,"Advert sing and Market Performance: An Interpretative Survey of the L.iterature," University of Maryland, prepared for the National Association of 
Broadcasters, Jan 12, 1988 

'The relationship between audience share and advertising revenues is becoming more and more pronounced, given the development and use of
audience-measurng devices such as people toeters. 

"'Threc-Network Viewing Falls Beloy, 7(l;." liroad(a.itng,Apr 17, 1989, p. 29.
 
' 'Study Predicts Cable Ad Revenues to Triple by 1995," Multichannel N'w3. Nov. 21, 1988, p. 69.
 
Ibid. 7
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Table 9-1-A Decade's Decline in Network Share 

Combined 
Year ABC CBS NBC total 
1978-79 ............ 34% 30% 27% 91% 
1979-80 
1980-81 

............ 
............ 

31 
29 

31 
30 

28 
26 

90 
85 

1981-82 
1982-83 
1983-84 
1984-85 

............ 
............ 
............ 
............ 

29 
28 
27 
24 

30 
29 
28 
27 

24 
24 
23 
26 

83 
81 
78 
77 

1985-86 ............ 23 26 27 76 
1986-87 
1987-88 

............ 
............ 

22 
22 

25 
22 

28 
26 

75 
70 

SOURCE: NieLsen Media Research. Reprinted with permission, 

Table 9-2-Consumer Spending:
Pay-Per-View v. Competitors 

1987 1996 
spending Percent spending* Percent 

Medium ($billions) of tnal ($billions) of total 
Pay-per-view ........ 0.06 0.3 2.60 6 
Cable TV ............ 6.59 32.0 17.32 40 
Home video ......... 6.18 30.0 12.99 30 
Movies. ............ 3.91 19.0 5.63 13 
Pjeeayd 

SOURCE: Channels'FioldGuide 1989. p 102. Reprinted with permission. 

revenues, which are predicted to triple by 1995. 7 

Also cutting into the network audience share is the 
growth of pay cable and pay-per-view services. Pay 
cable can now be found in 28.8 percent of all TV 
homesY while the number of homes being offered at 
least one pay-per-view channel now totals 6.8 
million, an increase of 7( percent from 1978 to 
1988.' That this trend toward media fragmentation 
is likely to persist can be seen from table 9-2, which 
compares 1987 and 1996 consumer spending perrinedium and each medium's percentage of totalmedia spendeig, 

In the absence, or with the decline, of traditional 
subsidies, the Federal Government will need to 
determine if and how it should act to ensure 
equitable access to communication and information 
services. If. for exaunrple. entertainment program-
mning is increasingly provided ot a pay basis rather 

than through advertiser-based distribution, the cost 
of access may be too high for some. This issue ofincreasing costs has been raised most recently with 

respect to cable television. At recent hearings of the 
Senate Antitrust Subcommittee, Senator Howard
Metzenbaum, for example, claimed that, since the 

deregulation of the cable industry in 1984, rates for
cable service have risen on an average of 32 percent,
making it the highest rate increase for all service 
commodities.tO 

As described in chapter 12, the amount of subsidy
available for communication services is also likely 
to be decreased in the future to the extent that 
business-users, who have traditionally subsidized 

residential and small-business users, migrate from
the public network and set up their own telecommu
nication systems. Under such circumstances, fewer 
ni c essy st e U adeur u blc e s h red 
resources will be available for publicly shared
communication services. Similarly, if communica
tion services that were once provided through the
public network, and thus served to cross-subsidize 
one another, are now unbundled and provided in the 
marketplace, many small users may have to pay
considerably more for services. 

Factor 2: Increased transaction costs and in
creasesin the complexity of the tools requiredto 
access and effectively use information. 

To be effective communicators, people need to 
know how to use the technology through which their 
messages are mediated. Moreover, to find information relevant to their particular needs, they must be 

to loate the a riaes. to useable to locate the appropriate source. 1b use this 
information strategically-whether in politics, busi
ness, or other realms-they must be able to find it ina timely fashion. Finally, to communicate effec
tively with others, individuals riot only need to
identify their audiences and the most cost-effective 
means of exchange, but they must also be able to 
package their messages in the most appropriate 
technological format. These prerequisites represent 
the transaction costs of effective communication
costs that are often overlooked. 

SPaul Nroglo s, "IlardW\ork Cl'u,"'.'' I-ild Guid, 1)89, p 81).lAI 

'l-rank Lo\ ecc, "At the ('rossroad,," ("hnrcl, '-wild (itde. 198), p. 102.
 
I0The Washington 'ost. Apr. 13. IN189, p )-24. At tie request of Senator Metzenbaum, the General Accounting Office undertook astudy of cable

rates from 1986 to 1988. The study ColL luded that basic table rates it) )hio had increased (turing that period by 27 percent SeeI' S. ('ogress, General
Accourning Office, Ohio Cah, leht'viton Rati hth ,'t , /1)869 to Pre.o'nt ((Gat ltersburg, 101) S... (eneral AccounLtng 01lice, Septermber 1988).
('itig figures rorm the Bureau of L.abor Statistics. rcpresernatiJCs of he cable indusir) clain that the average subscriber's bill has increased by ontly
14.5 percent. They note. moreover, that this imtease is riot parlicularly high, given that rates prior to deregulation were artificially low. See "The BigChill on ('apitol Ilill," Broadj. ring. Apr. 17, I19, pp. 27-29: and "Intflation's tire Linit on Basic ('able Rates, Broadia'trtng,May 22, 1989, pp. 27-28. 
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In the past. many transaction costs, especially in 
the area of telecommunication, were hidden. For 
example, as an integral part of the product they sold, 
providers of telephone services included their own 
technical expertise and assured interconnection and 
connectivity. In addition, they provided services 
such as directories, maintenance, protocols, and 
routing. Today, while residential and business users 
benefit from a greater choice of communication 
services, they must assume the corresponding trans-
action costs on their own.II 

The typical household user, for example, needs to 
develop the expertise to select the best provider of 
equipment and service, recognize problems, andnegotiate or perform necessary repairs. 2 sacording 
to Carl Oppedahl, a telephone buff who advises 
consumers on such matters,1 3 in order to be an 
eductdconsumer su ofc ommunicainoder ie on 
needs-among other things-ito: 

* understand the difference between a local 
operating company and an interexchange car-
rier and the responsibility of each for providing 
service; 

* 	know the difference between central offices 
equipped with step-by-step, crossbar, and elec-
tronic switching systems and bc aware of the 
kind of services available from each;* 	understand the rationale and implications of 
choodesn be easatnae d ormlatenserv 
choosing between measured or flat-rate serv-

* 	know that an interface is simply another name 
for a jack. 

Box 9-A, which outlines the steps entailed in 
comparative shopping for intrastate interLATA 
(local access and transport area) directory assis-
tance, provides another picture of the numerous 
factors the consumer now needs to consider when 
choosing a service. 

Businesses, too, will have to take greater respon
sibility for configuring their own communication 
services, and for meeting their own partkular 
communication needs. In fact, as described in 
chapter 5, many businesses regard this post
divestiture development as an economic opportunity 
that allows them to employ their communication and 
information systems strategically as a competitive 
weapon to enhance their position in the marketplace. 
However, putting together and maintaining a com
munication network not only entails considerable 
expense; it also requires a high degree of expertise 
and technical skill, as many businesses trying to 
develop their own private networks have rapidly
discovered. 4 Whereas in the past, vendors typically
performed a number of key functions-such as 
providing network management, developing indus
try standards, designing an optimum system archi
tecture, planning the introduction of new technologies, and evaluating and assessing alternative prod
ucts and services-today these tasks are either 
performed or commissioned by business-users them
selves.' 5 For one picture of the problems faced by 
business-users, see box 9-B. 

To meet the needs of business-users, new compa
nies are emerging and old ones are reorganizing to 
better position themselves to take part in what is now 
a very lucrative systems integration market. Accord
ing to the market research finn, International Data 
Corp., for example, the system integration market is 
growing at an estimated annual rate of 20 percent,
with revenues increasing from $8 billion in 1987 to$22 billion in 1993.6 However. the costs of obtain
ing such services, whether by creating expertise 
internally or by purchasing services externally, can 
be considerable, especially given the lack of stan
dards, the dearth of network management tools, and 
a multivendor environmen! It is not surprising, 
therefore, that corporations are spending a steadily 

I'Some of tie transaction costs entaiIed in employing new technologies may be offset if the technologics reduce the cost of condtictit)g business or 
carryiug out other activities. For example. b. using new technologies, aconsumer might reduce the costs entailed in searching for the best buy. 

I-'Some household users have conquered this challenge, but many ot~ters have not. See Consumer Federation of America (CFA), Arierican Association 
of Retired Persons (AARP), and AT&T, Jointelecomumucatnao Pro e't,paper presented at the annual assembly of the Consumer Federation of 
America, Feb. 12. 1987, 

1t'ee, for example, his advice to consumers it Carl )ppedahl. The Telephone Book (GettingWhat You Want and Paving lessFor It (Chesterland, 
Oil: Weber Systems. Inc.. 1987). 

For discussions of users whose problens led them to give up their efforts to develop private networks, see John Foley, "Merrill Shilts Gears: Solicits 
Network Bids," Comwunitcation.Week, Ot.31.1988, pp. 1, 5h, set also John Foley, "Problems Force Users to Retrerch," Communicato Week, Nov. 
7, 1988, pp 1, 57. and Kelly Jackson. "Red Ink [)owns Net." CommunicattonsWeek, Nov. 21, 1988, pp. , 43. 

"SandraG. lhck and A.M Webster. "Vendors and Users: They Need to Star Building Together."CornmutniationsWeek, CLOSEUP, Feb. 29, 1988, 
pp 12- 1.1 See also David Gabel, "Control of Large Networks No I)og-atid-Pony Show." Conutersord, Nov. 7, 1988, pp. 83-89. 

I'For a discussion, see Mark Bretban, "Syscnis integration Surge." CnptaersorldFocus on Integration.Special Issue. Feb. 6, 1989, pp. 29-33. See 
also Neil Watson, "Modems and Multiplexers: A Market Makeover," CorvnunicationsWeek, CLOSEUP, Nov. 14, 1988, pp. C7-c9. 
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Box 9-A--Comparative Shopping for Intrastate InterLATA Directory Assistance 
"These calls, because they are to points ouLside of your LATA, are forbidden fruit to your LOC. Your LOC 

is required to give the call over to your primary long-distance carrier. Yet the rate is set by your PSC [public service 
commission], and the number of listings you get is set by your PSC, just as they are for LOC-handled calls. You 
may find that you can save money by using IOXXX codes to get a free call or two from a secondary carrier. Then 
again, the pricing policy set by your PSC may allow one or more free DA calls through your primary carrier. 

The DA operator who answers works for an LOC (probably your LOC), yet if something goes wrong you will 
only be able to get credit by callinp your long distance carrier. 

Puzzle 1:Area Codes Straddling LATA Boundaries 
Colorado is all area code 303, and is split into two LATAs--the Denver LATA and the Colorado Springs LATA. 
Caroline lives in the Denver LATA and her exchange has convened to FIual Access. Her calls to points in the Denver 
LATA are routed through the circuits of her LOC, while her calls to points in the Colorado Springs LATA are routed 
through the lines of her pnmarN carrier, MCI. The central office computer is programnmed with a list of allthe phone
exchanges in each LATA, which it uses to decide, on a call-by-call basis, whether to route the calls to the LOC's own 
lines or to the lines of MCI. If she dials 1-303-555-1212, and she has not yet quite decided whether to ask for a listing 
in Denver or for a listing inColorado Spnngs, is this an intraLATA or interLANIA call? How does her central office 
know whose lines to route the call to'? Are the answers different if she asks for two listings, one in Denver and one 
in Colorado Springs? 

These questions come up only if she allows the central office to decide the routing of the call. She could use 
10222 to force the central office to route the call via MCI, or could use her LOC's 10XXX code (if they have one) 
to force the routing to her LOC's lines. In either case the price charged for the call is determined by the PSC, but 
the prices may not be the same." 
SOURCE Carl Oppedahl, Ihe Tehphone Book (Chesteiland, Off: Weber Systcrns, Inc. 1987), pp. 135, 136. Reprinted with pemission. 

increasing proportion of their budgets on communi-
cation services, as can be seen in figure 9-2. Nor is 
it difficult to understand why, given these circum-
stances, the majority of business-users (with the 
exceptions being among the largest corporate users) 
have yet to develop and deploy their communication 
netv,orks inan optimnal fastlion.11 


Shifting the direct burden of transaction costs to 
the cotnmunication-user has significant consequences 
for equity. In fact, it may further increase the gap 
between those who can access and use information 
strategically and those who cannot, since not every 
person or every business will be equally able to 
assume these costs. As chapter 8 points out, many 
Americans do not have the technical skills required 
to take advantage of' the opportunities afforded by 
new techtnologies. Moreover, as chapter 5describes, 
many businesses do not operate on a scale that 
permits them to become commnunication experts in 
their own rights. In the past, these transaction costs 
were essentially the same for everyone; increas-
ingly, they are the basis for gaining competitive and 
strategic advantage. 

Factor 3: Growth in the economic power and 
concentration of many media. 
As described in chapter 4, integration activities in 

the communication industries have generally been 
curtailed by antitrust law and the establishment of 
consent decrees, as well as by regulatory limitations 

of ownership r;phis. Recently, however, the FCC has 
sought to relax many of these rules, thereby encour
aging rather than discouraging integration and 
multiple ownership. In the area of broadcasting, for 
example, the FCC has abolished the regional concentra
tion rule, which prohibits the common ownership of 
three commercial AM,FM,or television stations 
where any two stations are located within 100 miles 
,the third, and where the primary service areas of 

any of the stations overlap. It has also eliminated the 
"top 50" rule. which generally prohibited those who 
owned or had interests in two or more very high 
frequency (VHF) stations in any of the top 50 
television markets froln acq uiring VHF television 
stations in any of those markets. In addition, the FCC 
has raised the ceiling for multiple ownership from 7 
to 12 in each broadcasl service, provided that the 
audience reach of any entity ina particular service 

"See, forone discussion, Stevcn "l hh. Miugic Sen ilot. and Jotui Berrigan, "Missing L.inks," CommunicatiomoWeek. CLOSEtP. Sept. 12, 1988. pp. 
C6-C9, 

http:fastlion.11


248 e Critical Connection: Communication frr the Future 

Box 9-B-Problems Encountered in Setting Up an Interactive Data Network 
"Recently, a major retail chain formed a technology task force to study alternatives for a new interactive data 

network. Competitive pressures had rendered its dial-up system obsolete. Senior management wanted a new, on-line 
network to connect 1,0(X) stores for credit verification, catalog look-up and point-of-sale data collection. 

Salesmen from public packet switching network providers, private packet switching equipment providers,
VSAT (very small aperture terminal) satellite suppliers, moden manufacturers and leased-line providers all 
submitted proposals--each promoting a different solution. 

After months of analysis and review, the task force selected a modem-based network, using leased long
distance data lines. Six months later, a new VSAT supplier came in and demonstrated how another architecture, one
combining VSAT with intral.AIA (local access and transport area) local-loop lines, could save the chain $25
million over the next 5 years, or more than 30 percent of its expectcd costs under the recently signed contract. 

Unfortunately, it was too late to switch. 
In another situation, a senior sales representative for a major network provider had champagne bottles ready

to pop for the expected awart of a retail network connecting 7,0(X) locations. More than 18 months of 
work-including many late nights--had gone into the detailed system plan, layout and pilot tests. Senior 
management. involved in the later stages of the sales process. was counting on the contract to meet upcoming
booking and shipment targets. 

One week before the contract was to be awarded, the salesman learned that yes, he would win a contract-but 
for only 3(W warehouses. The retailer finally had realized that its applications and data needs did not justify
interactive capability for the remaining 6,7(00 stores. The shrunken contract nearly cost the salesman his job and set 
the manufacturer's growth plan back two years. 

In these examples, tile'losers'--in the first case, the user: in the second case, the vendor-had failed to
rigorously analyze all the ahernatives to determine which woulu be fundamentally advantaged for the required
applications. In both cases, critical expectations went unnet, and significant resources were waste(." 
SOURCE: 	Douglas A. Cogsskcli. "(learing the Obstacics Takes a Plan of Attack," ('ornru, ir"ationWet'ek,CLOSEUP, Sept. 12, 1988, p.C14. 

Copyright 1989 b) tM' 'ubhicatiots. Inc.. )(Comunity Drive. Manhasset, NY 11030. Reprinted frot CommunicationsWeek 
with ['erlitisslf). 

does not exceed 25 percent of the national audi- tion Administration (NTIA) and the FCC. 19 More 
ence.1 recently, Congressmen Al Smith and Tom Tauke 

Government efforts have also been under way to introduced legislation in the House of Representa
alleviate a number of the antitrust constraints tives, The Consumer Telecommunications Act (H.R. 
imposed on the regional 13ell operating companies 2140), that would allow R iOCs to provide informa
(RBOCs) itspart of the Modified Final Judgment tion services, including electronic publishing, and to 
(MFJ). In its triennial review of the telecommunica- engage in manufacturing, given certain safeguards. 2 

tion industry, the l)epartnient of Justice reconi- Inthe Senate, Senators John BreaIx. Trent Lift, at(d
mended, for exaiple, that RlO)('s no longer be Ted Stevens cosponsored a resolution (SR Con. Res. 
restricted from mnfltact uring a rid fri tnlprovidinrg 34) that calls oil tile Senate to "determine whether, 
information arid long-distance ser'ices, a position or the extent to which the Bell regional holding
that was supported to a greater or lesser extent by companies should be allowed to engage in forbidden 
both tile National Teleconmmunications and Informa- businesses f t11tina facturi ng, in forlationl services, 

iirlrtv perILetit ot thc nalional iirt iictut ilaI inoril ,talioiNileol ,, :1i-Stations c)ll iSs oilINnk-halfila ,tation See Aritidrert of Sectloll73.3555 oftheComnission Ruls lie fit oail itu lcOi crship Rules, 4 FCC Rcd 174 I i198S). Fota discussion of broadc ast ownership rules. 
see Stanlic10. lie.i. and I land Joluisoll. of BroadcatIL Owner.diup Evidence"Regillatilri Station and Theory." EllNoan tld.).Vieo Media 
(otrfl'tiltor Rcjgulart or,. I torrm rrlnnd It'Itioll !% Nt\%York. NY (otltim ia I ii vrliis I Press. 195). 

(;eodr, O ''PFtctcrW Ifluwr, li \,'t,,,, Ir Ierp rt11 ( "rMpr'rtlorn l Iru..trv. t'S e)pirt met of Justice, J;tiluar,tt, l'lpho,' 198",.,7/,)
Tele( on 2()t the"( "oarmi' .ci( hrtin ,ora ( t ,rttr . I S I 'patinent of Commerce. National ietecomini icaitioni, and hflormatio Adiministraion,
Octobxe 1988. anrd the I ('( ('0liirrertlls. I' I 1'. .I ote, .tat '. . i/AA 1. .l) )5 

"'hf i ll 	 x ' fir. ilk cXt u1',, Lhillgr'Irc] lni 	 c all co asas aIsi Ic . ItllJ,11.iihi nic/lelephrnr olillr , o%,,nerirup ell tfurg-diliatlL tleti)htne serVic 
incorporates four pro%,shons designed to preeTt1ros-suhsmdies. aidLrails ot the CC to drass up a nuttber of rules anid regulanotis itadittister atid
enlorce tl I&A Charles "asnt. "MI- t cgINltroti tural Debuts, May 1I. 

,
p. 12. and Kaliecin Killette, "till IitsBells' Catse.", elef}pumn, ,989

Communit ationyWeek, May i. 1989. pp 8. /1) 
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Figure 9-2-Comparison of Growth InTelecommunication and MIS Spending, 1988 and 1993 
(Percent of Total Operating Budget By Industry Sector) 
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SOURCE: Copyright 1989 by CW Publishing Inc., Framingham, MA 01701. Reprinted from Computerworld, Jan. 16, 1989, p. 114. 

and long distance." 21 The FCC has also begun an 
inquiry on altering the Cable Communications 
Policy Act of 1984 to allow telephone-company 
entry into the cable industry. 22 a subject that 
Congress is likely to consider during 1990. 

This changed regu.atory climate is only one factor 
affecting the market structure and the degree of 
integration and concentration in communication-
related industries. As described in chapter 3, techno-
logical developments have also had a significant 
impact. The convergence of technologies has 
blurred the boundaries that divide one industry from 
the other, reconfiguring economies of scale and 
scope and raising new opportunities for mergers, 
acquisitions, and joint ventures. As one financial 

2tCharles Mason, "MFJ Resolution ltroxluced in Senate," Tlepuwn. 

analyst, commenting on these developments in the 
entertainment field, has noted: 

Dividing lines inthe entertainment businesses are 
blurring... One side co-opts the other by buying it 
. . .The enemy becomes your friend.23 

Seeking to take advantage of these opportunities 
and developments, large corporations have become 
owners of multiple broadcast properties in major 
cities, as well as cross-media owners; a number now 
own newspapers and radio or television stations in 
the same geographical area. As Ben Bagdikian has 
noted: 

Compounding the trend Iowards concentration
 
has been the practice of companies already dominant
 
in one medium like newspapers, investing in a
 
formerly competitive medium, like television. Own-


May 15, 1989. p. 16.
2 CC Docket No. 87-266. In July I188,the FCC announced that the rcstrinlons contained in the 1984 Cable Act may no longer serve the public interest. 

and requested public comments on anumber of proposals that include cost allocations, accounting procedures, and other financial safeguards telephone
companies should have to adhere to in order to be allowed into the cable business. See, fora discussion, Jeannine Aversa, "No Surprises in FCC's 
Cro,s-Osicrship Proposal," Auln/zcttan Neiws, Sept. 20, 1988, p. 3. 

2-lFal Vogel of Merrill Lynch, as cited in "Gull+Western Sets Its Sights on Media Empire," Broadca ring, Apr. 17, 1989, p. 31. 
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ership inevery major medium now includes inves-
tors from other media-owners of newspapers,
magazines, broadcasting, cable systems, books and 
movies mixed together. In the past,. each medium
used to act like a watchdog over the behavior of is 
competing media ...But now the watchdogs havebeen cross-bred into an amiable hybrid, with seldom 
an embarrassing bark.i 

Also seeking to benefit from these emerging econo-
mies are the regulated telephone companies that 
have been dogged in their efforts to extricate 
themselves from the line-of-business restrictions 
established by MFJ. Similarly, companies that have 
previously been involved primarily in data commu-
nication are now increasingly forming alliances,
establishing joint ventures, and acquiring companies
that will enable them to enter into new and comple-
mentary markets in the area of telecommunication. 25 

A number of economic factors have also fostered 
greater concentration and integration within com-
munication industries, as described in chapter 3. In 
the areaof mass media, forexample, manycompanies--
faced with rising production costs and a fragmented
and more sophisticated viewing audience-are try-
ing to spread their costs and share their economic 
risks by entering into mergers, alliances, and other 
such combinations. 26 Commenting on the problems
faced in this environment by the small, independent 
company, Rich Colbert, vice-president and director 
ofprogramming for Television Program Enterprises, 
explains: 

If you are not studio-based, well-capitalized
and/or associated with a broadcast group, then the 
odds are overwhelmingly stacked against you. 27' 
24Bagdikian, op. cit., footnote 3.p.5. 

Given this context, it is not surprising that some
members of the industry estimate that over the next
4 or 5 years, the number of industry program

_-suppliers could be -reduced,tofour -or fve At the 
same time, leaders in the cable industry suggest that, 
over the next 25 years, the number of cable 
companies may decline to between six and eight. 29Most representative of the move towards greater
consolidation in the media is the recently proposed 
merger between Time Inc. and Warner Communica
tion, which would give rise to the world's largest
media and entertainment company, as can be seen 
from figure 9-3.30 Also indicative is the recent 
decision by Gulf+Western to sell its financial 
services subsidiary, Associates First Capital Corp.
(the Nation's third largest independent finance 
company), in order to raise the capital necessary to 
continue the expansion of its communication opera
tions on a worldwide basis.31 Ironically, now re
named and reorganized as Paramount Communica
tions, Gulf+Western has sought to use the money
garnered from the sale to compete with Warner 
Communications for the purchase of Time Inc. 32 

In the areas of telecommunication and data
processing, much of the incentive for integration 
comes from the post-divestiture shakeout and from 
users who, building enterprise-wide networks, are 
looking for a single source to link their disparate
computing systems.33 As one industry observer has 
described the situation: 

[Users] are driving a new wave of merger mania.Strident demands for simple solutions to complex
networking needs-beyond the scope of most indi
vidual companies-have spawned a wave of merg

25For sonic examples, see Steven Titch. "AT&T in Fiber Pact," CommunicationsWeek, Jan. 2, 1989, p. 8; Timothy Haight, "IBM Buys Into FiberCompany," ComnumnicationsWeek, Jan. 16, 1989. p. 20; "As the Big Get Bigger the Small May Disappear," Business Week, Jan. 12. 1987. p. 90; PeterPunon. "Olivetti Expands Into Telephones," Telephony, Mar. 6, 1989; Paul Korzeniowski, "NET. Tellabs Pair Up," CommunicationsWeek, Apr. 17,1989. p. I;Timothy Haight and Glenn Abel. "IP Plans Apollo Buy," CommunicationsWeek, Apr. 17, 1989, p. I: John Burgess. "IBM Ready to EnterField of 'Caller ID' Phone System," The Washington Post. May 2. 1989. p. E-I: and Timothy Haight, "Novell Alliances to Extend LAN Reach,"
ConmnulcationsWek. Mar. 6, 1989, p. 1. 

26See ch. 3 for adiscussion. See also Jay G.Blumer, "The Role of Public Policy in the New Television Marketplace," Benton Foundation Project onCommunications & Infomiation Policy Options (1989), paper no, 1,pp. 15-26; and Neal Koch,"Shifting Sands." ChannelslField Guide, 1989, pp. 84-85. 

27John Flinn, "Reality Sets In." Channels/Field Guide. 1989, p. 87. 
28Koch. op. cit.,footnote 26,pp. 84-85.
 
29"Hostetter on Continental: Reflections on the Past, Glimpsing the Future," Cablevision, Apr, 24, 1989, p,80.
30For one discussion, see "Time Inc. and Warner Communications: Media Giants Strike Merger Deal," Broadcasting, Mar. 13, 1989, p. 28.3t Vogel, op. cit., footnote 23.
32For adiscussion, see Laura Landro and Dennis Kneale, "Entertainment Giants Are Now All the Rage: But IsBig Any Better?" The Wall StreetJournal, June 9,1989, p, 1.See also "Paramount Muddies Waters With Time Offer," Broadcasting, June 12. 1989, pp,27-28. 
33See Kelly Jackson, "Alliances: Goal IsOne-Stop Shops," Computerworld, Feb. 20, 1989, p. 22. 

http:systems.33
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Figure 9-3-1988 Product, Revenue Breakdowns for Time and Warner 
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SOURCE: Broadcasting, Mar. 13, 1989. p. 29 Reprinted with permission. 

ers, acquisitions, and business alliances over the past 
2 years during which networking has really taken 
off34 

This move towards partnerships and consolidations 
can be seen most clearly by looking at the local area 
network (LAN) industry, which illustrates the pat-
tern of many new players in the communication 
industry. Triggered by the growth of computer 
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networking, there was a large number of independ
ent LAN companies in the early 1980s, competing 
with one another. More recently, however, as the 
product has become less distinct and as users have 
begun to look for simpler networking solutions, 
growth in the LAN market has begun to slow and 
companies have begun to coalesce, so that each of 
the original LAN providers has made at least one 
acquisition. Some of the largest and most strategic of 

34Candice Wilde, "AnalysL Hot on Networking," CornmunicatonsWeek, May 22, 1989, pp. 75. 88. Mergers attract money from the financial 
community, which in turn spurs on mergers As the author notes: "This [developmentl broadeas the scope of possible financial deals that could fuel stock 
price gains--and of course, whenever an industry starts down the acquisition trail savvy investors should follow track." Ibid., p. 88. 
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Table 9-3-Strategic Advantages of Recent Developments Inthe LAN Industry
Companies
Tandern./Unger.nannStaei 

Bass ............ 


3CornVBridge ........ 

3CorvMicrosoft ...... 

MicrosoftAshton-Tate. 

Digital
AppleEquipment/

Computer ... 

Type of agreement 

Acquired 

Merged 

Joint software and R&D 
agreement 
Joint marketing and 
R&D agreement 

Joint marketing and 
R&D 

SOURCE: Telecommunications, October 1988, p. 24. 

these partnerships and arrangements are listed in 
table 9-3.35 

These trends toward greater concentration maylead to greater discrepancies in the ability of peopleto access key audiences and the most strategic 
communicaton patnways. Although the total number of media pathways is generally increasing, thosethat offer the most effective and efficient services seem to be coming under the control of fewercommunication and information gatekeepers. Asownership of the most cost-effective media becomes more and more concentrated, the ability of such owners to structure the Nation's political agenda islikely to increase. Similarly, corporate owners willassert more control over cultural and economic

agendas as well. 36 
Factor 4: Lack of clarity about coverage offirst-amendmentrights. 

The purposes of the first-amendment rights of freespeech and free press are to prohibit the governmentfrom interfering in communication and to ensure thatfree and robust discussion, especially of publicaffairs, takes place.37 First-amendnient rights are notabsolute, but are balanced against other competingpublic values, such as national security, fair trial, tdpublic morality. Confusion (some would say incon-

Strategic advantage
ad nag 

Broadens Tandems transactional processing line to include LAN connectivity fordistributed customer environments. As aresult of owning Ungermann-Bass, Tandemwill also get access to direct sales accounts based on IBM and DEC environments.Makes 3Com the largest independent manufacturer of LANs, offering both low-end
cluster LANs and high-performance facility-wide LANs.Poses apotential threat to Novell, the leader in LAN software. Will develop networkmanagement software for the OS/2 LM, offering avariety of advanced features.Will develop a relational data base server software product. Directly attacks theestablished position of strong stand-alone desktop computer data base vendors
such as Oracle. 
Will enhance the development of third-party connectivity products betweenMacintosh workstations and the VAX environment. Bolsters a weakness inboth 
companies.

Reproduced by special permission of Tlecommunications. 

sistencies) in the development of first-amendment 
protections has been magnified with the introduction 
of new forms of communication. For example, print,common carrier, and broadcast media have eachbeen accorded a different first-amendment status. 38 

One technology that has recently provoked acertain amount of discrepancy and disagreement
about first-amendment rights is cable television. Ina court in Oakland, CA, for example, the case wassuccessfully made that cable television is entitled toessentially the same rights as the print media, andthat, therefore, cable applicants could not be denieda franchise even if a city was already receiving cableservice. Based on this argument, U.S. district courtjudges in Palo Alto and Santa Barbara, CA, wenteven further to argue that, given cable's firstamendmentwere rights, mostunconstitutional. franchise requirementsHowever, in the case Pre

ferred Communication v. City of ls Angeles, theSupreme Court remanded the case back to thedistrict, pointing out that while cable televisionactivities implicate first-amendment interests, where a cable system's "speech and action arc joined in asingle course of action," first-amendment values"must be balanced against societal interests." 39 Andthe underlying question of the proper standards for 
.. imothy "Vendors: MergersMark the lldusir) Midlife'ComnrincllnsWcek.Apr, 3, 1989. pp. 1,46; see also Martin 1'vykkonnen,"Local

taight, 
Area Network Industry Trends," Cotrrinurrord October 1988, pp. 21-29.3
61For for one analysis of this phenomenon, see Bagdikian, op. cit., footnote 3.
37For adiscussion of the positive and negative purposes of the tirst amendment, see Stephen Holmes, "Libcral Constraints on Privatc Power?" JudithLichtenberg, Democra y and the Mass Media (forthcoming).3 Lthiel dc Sola Pool, Techiwlogies fbrt'edorm (Cambridge, MA: The Belknap Press of Harvard University Press, 1983).3
 "'Of Cable and Courts, Franchising and the First," Broadcasting, May 22, 1989, pp. 69-7 1.
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judging first-amendment challenges was left unre-
solved.40 

In situations such as these, where much is left to 
interpretation, all actors in the communication 
process can assert first-amendment protection, and 
their claims will quite often be in conflict. For 
example, some claim that the first amendment 
enables them to access any commu,nication path for 
which speakers can pay.4" The Supreme Court,
meanwhile, has held that the first amnendment 

protects the right of providers of some communica-
tion paths to refuse to accept paid editorials on 
controversial issues.4 2 At the sune time, it has held 
that the first-amendment right of listeners to have 
access to balanced presentations on issues of public 
importance needs to be taken into account. 43 Where 
conflicts arise, the courts have attempted to balance 
the first-amendment claims. Such resolution, how-
ever, depends on the particular circumstances pre-
sented in the case. As circumstances and litiga., 
change, so may a court' interpretation of first-
amendment rights. Additionally, interpretations mayvary from court to court and from judge to judge. 

Confusion about what is covered under the first 
amendment allows parties to assert first-anlendment 
protection for a variety of interests. One member of 
Congress noted that as technology increases the 
number of people who can legitimately claim 
first-amendment protection, there are attempts "to 
try and wrap any economic desire these entities have 
in a First Amendment cloak in order to give a false 
superiority to an argument."'" For example. newspa-
per publishers argued that the first amendment 
requires that telephone companies be prohibited 
from delivering their own electronic information 
services, and the court accepted this argument, at 
least for the short term.4 5 in tile political arena, 
contributors to political campaigns have argued that 
government ceilings on campaign contributions 
restrict their freedom of "political speech."46  

4ihid. 

Factor 5: Lack of consensus on the part of 
decisionmakersabout whatconstitutesthe mini
mum level of communication services that
suleme uniay avaie 
shoul be made universally available.
 

Recognizing the importance of communication 
services to everyday living, Congress incorporated 
the goal of universal telephone and radio service at 
anth 'afgoalfordable"f' cost intothethe Communicationss Actce ofativra anaio 
1934. This goal was reinforced in 1949 with the 
enactment of legislation to subsidize the extensionof service to rural areas. Moreover, the goal of 

universal s e ac d e d 

Notwithstanding this historical consensus, two 
major questions have emerged with respect to the 
goal of universal service-which services should be 
made universally available in an era when informa
tion has become a key. strategic resource; and how 
should the goal of universal service best be imple
mented.
 

Defining Universal Service 

Now that achieving the historical goal of univer
sal telephone and broadcasting service has been 
closely approximated, many suggest that universal 
service needs to be redefined to take into account 
new communication opportunities and a changing 
information environment. In the socioeconomic 
context of 1934, when the Communications Act was 
passed, access to telephone and radio services was 
considered to be extremely important. Similarly, it 
is necessary to determine which communication 
services might be considered critical in today's 
environment. 47 

In its analysis, OTA sought to provide a basis for 
answering this question by identifying the factors (in 

4IJerome Barron, 'Access to the Press A First Amncndment Right," Harvard Law Review, vol. 80, 1967, p 1641.
 

42k'oluthiaBroadcrsnigSystem v l)eru~crit(1 National Conunittee, 412 U.S. 94 (1973).
 

43Red lion Broadcasting Co %.ICC. 395 U S. 367 (1969).
 

44Rep. Al Swift (D-Wash), as quoted in"First Amendment Spotlighted," Broadcasting, Nov. 16, 1987. 
45SCe United States v.Anerican Telepume & e'legraphCo. 552 F. Supp. 131, 186 fD.D.C. 1982). aff'd sum nom; and Marmland v. United States, 

460 U.S. 1X)1 (1983). See also Richard i. WilN. Report on Legal Developments in Electronic Publishing," Jurimetrics Journal, Surnmer 1987, pp. 
403-422. 

46Buckey v. '/eo, 424 U.S. I (197 6. 
41For one example, scc "'lliIntelligcnt Nctvork Task Force Report," Pacific Bell, Octobcr 1987; and NTIA Telecom 2000, op. cit., fbotnote 19. 
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addition to cost) that prevent people from taking
advantage of opportunities that new communication 
technologies afford. The two most important factors 
OTA identified are technological skills and access tonavigational tools. 48 

Technological Skills 

To both communicate and use information effec-
tively, one needs to have certain technical skills. In 
any particular instance, the kinds of skills required 
are relative to the social and technological environ-
ment in which people live and work. Given that 
many of the transaction costs entailed in communi-
cating are greater and will increasingly be borne by
the user, it is likely that people will need to be much 
more technically sophisticated in order to communi-
cate and use information to their best advantage.
Moreover, achieving this kind of sophistication is
complicated by the fact that a considerable number 
of Americans cannot even and wellread write 
enough to be able to act effectively in their daily
lives. Although policies addressing literacy have not
generally been considered in communication deci-
sionmaking, this study highlights their relevance. At 
the very least, this requirement for literacy needs tobc taken into account in defining what will constitute 
universal service in the future, 

Navigational Tools 

Navigational tools guide users through the maze
of information, enabling them to identify and locate
relevant information and communication paths.
Including such things as computer menus, TV
guides, and telephone directories, navigational tools 
are the means by which individuals and groups
interact with their communication and information 
environment and discover the options available. Insome cases, navigational tools can help to compen-
sate for a user's lack of technological sophistication.For some people, the fact that navigational tools are 
not widely available represents a significant barrier 
to their ability to access information. Like techno-

logical skills, this factor needs to be taken into 
account when defining universal service for the 
future. 49 

Implementing Universal Service 

A second major question that has emerged with 
respect to universal service-given some agreement 
on what should constitute it-is how it should best 
be provided, priced, and paid for. Some contend, for
example, that there are major economies of scale and 
scope in providing communication services. Hence,
they believe that universal service can be provided
most efficiently on a monopoly basis, with rate
regulation and some form of subsidization. In 
contrast, others assert that economies in the commu
nication infrastructure are insufficient to justify
monopoly services. They argue that universal serv
ice can be achieved most efficiently if all communi
cation providers, being allowed and encouraged to 
compete in the marketplace, are induced to lower
their prices. To assure equitable access, these
advocates would provide subsidies targeted to those
who could not afford service under such an arrange
ment. 

This issue is compounded by the uncertainties and
lack of agreement about the nature of economic
 
relationships within the communication infrastruc
ture. 50 Some stakeholders see these relationships as
sufficiently competitive; others do not. Reaching a 
consensus is likely to be even more difficult in the

future, given a rapidly changing technological envi
ronment with increasing amounts of horizontal and

vertical integration.5' Even in determining how best
 
to implement universal 
 service, decisions will be 
subjectively based to some extent. 

STRATEGIES AND OPTIONS 
If Congress wishes to affect access to communica

tion services, it could pursue a number of different 
strategie;. Congress could: 

11n the final analysis, however, the answer to the question (if what should constitute universal service is inherently, and profoundly, a political aswell as aphilosophical one. Given the enhanced role of information and communication in the economy and society, access to communication servicesis now an inportant determinant of all socioeconomic opportunities. Thus. making choices about universal service is cmentially making choices aboutequality of opportunity. Defining universal service is, ii effect, making choices about tie nature of society itself.4 5Some have noted, moreover, that the need for universal access to navigational tools should apply not only to users of information, but to providersof information as well, Just as users need tools to help them locate information appropriate to their needs, so information providers require tools to helpthem identify the most appropriate audiences. Some fear that, in the future, the providers of navigational tools maycompetition. Access to users has already become apolicy issue in the case of telephone companies' control of customer proprietary network infornation 
serve as a new bottleneck to 

(CPNI). It is important to note that policies that enhance access to users can have significant privacy implications.5°For adiscussion, see ch. 3. 
51lbid. 
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" 	influence the means by which communication 
services are funded and financed, 

" structure the prices at which such services are 
offered, 

* provide direct government support for users to 
access information and communication paths, 

" regulate and/or redefine the rights of media-
owners, 

* influence the level and availability of the tools 
and resources to access communica-

A number of different rationales have, over time, 
served to encourage government funding of this 
kind. Subsidies have been provided, for example, to 
foster an informed and educated citizenry, to de
velop national manpower, to provide equity, and to 
broaden and enhance cultural experiences. Support 
has also been provided to encourage the production 
of public goods (such as research and education) 
which, given their particular economic nature, are 

required 	 generally produced in short supply. However, contion and information services, andgeealprdcdishrsulyHo 	 vron
* 	assume a more proactive role to assure robust 

debate on issues of public importance. 

A discussion of these strategies. and options for 
achieving them, follows. A summary appears in 
figure 9-4. 

Strategy 1: Influence the means by which com
munication services are funded and financed. 

Option A. Reconsider policies ./or fiunding and 
providing financial support fior noncomnercial 
media. 
In the United States, there has been a long history 

of funding media services. As described in chapter 

4, in addition to subsidizing the postal service and 
the press and supporting public education, the 
Federal Government has also fostered and provided 
financial support for scientific research and the arts. 
For example, Congress supported the development 
of a national library system, passing legislation in 
1895 to make the vast store of government publica-
tions available to the public through a network of
national depository libraries. 5 2 In addition, the 

natinaldepoitoy In dditonthelbrares> 
Federal Government has provided financial support 

for the National Endowment for the Arts and the 
National Endowment for the Humanities, as well as 
for the production and distribution of educational 
and cultural television programming through the 
Corporation for Public Broadcasting (CPB) and 
direct funding of public broadcast stations. 53 

sidering the special role that communication plays in 
political affairs, the question of how governmentshould involve itself in this area has always been 
highly sensitive and potentially controversial, as the 
following example and discussion of public broad
casting serves to illustrate. 

In the United States, public broadcasting has 

traditionally received funding from a number of 
different sources-Federal, State. and local govern
ments; individual subscribers; businesses; founda
tions; and universities, as can be seen from table 9-4.As detailed by John Carey: 

In 1987, the estimated total income for public 
broadcasting from all sources was 1.29 billion 
dollars. Federal sources provided 18.8 percent of all 
income, while non-federal sources provided 81.2 
percent of income. Total income from federal 
sources has increased moderately during the last 
decade. However, income from federal sources has 
declined, as a percentage ofall income, while income 
from members and businesses has increased. -4 

Given the ad hoc nature of these sources, there has 
always been some concern about the long-term 
viability of funding for public broadcasting. How
ever, since 1983. Federal funding for public radio 
and television has increasingly become a subject of 

5-'Joe Morehcad, Introductionut I 'nitedStates I'uhliIu)iintnts58-59(l.ittleton, CO: Libraries Unlimited, 2d edition, 19781. See also U.S. Congress,
Office of Technology Assessment. IiOrmtng the Nanon Federal Iyorination Disseminatton in an Electonc Age, OTA-crr-396 (Washington, DC: 
L.'.S. Government Printing Office, Ctobr 1988). In 1987, the Federal Government spent $6 billion distributing abo~ut 58(X)0 publications to rtore than 
1.3(X) depository libraries 

"See William Bauniol, I'erorinmigArt.s (New York, NY: Twentieth Century Fund, 1966); and William Bautnol, Inflation ant the PerfoirmingArts 
(New York, NY: New York University Press. 1982). In 1987. the Federal Government contributed 18.8 percer t of the $1.29 billion in funding collected 
for public broadcasting. See John Carey, "Public Broadcasting and Federal Policy," Markle Foundation, New Directions in Teh'coimuinnication I'olicy. 
vol. I, Regulatory Polic) Tcephlnm and Ma..s Media (Durham. NC: Duke University Press, June 1989); and Michael Rice, Puhhc Tel'tsion Issues 
of Purpose and Governante(New York, NY Aspen Institute, 1981). 

54('arey, (op.cit., lotiote 53 
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Figure 9-4-Congresslonal Strategies and Options To Address Access to Communications Opportunities 

Option A / Option O 
Reconsider policies t Require all media. 

for funding and Owners to provide 
1, providing financial some services on aI supp omoneroroor 	m-oo., 
e ilnoncommercial media. shared, basis. 

I'u I'
'dI nac 
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 ifinAavrtsrsb~le
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SOURCE: Office of Technology Assessment, 1990. 
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Table 9-4-Sources of Public Broadcasting Income,
1987 (Total estimated Income = $1.29 billion) 

PercentageSource of all income 
Federal Government ...................... 18.8State and local government, colleges

and universities ........................ 32.8

Member donations and auctions ............ 
 23.0
Business and industry ................... 15.1
Foundations ............................ 3.7

Other .................................. 
 6.6 

SOURCE: Corp for Public Broadcasting 


congressional controversy and public debate.5 5 Ques-
tioning whether it is appropriate for tax dollars to be 
used to support the tastes of one segment of the 
American audience, some have urged that congres-
sional appropriations be replaced by private and 
voluntary revenue sources.56 On the other hand, 
some critics have suggested that public broadcasting 
is beginning to stray from its original goal of 
providing alternative, and controversial, program
ming because of its increased dependence on indus-
try and foundations for financial support. 57  

Differences have also arisen with respect to how, 
and to which groups, Federal monies should be 
channeled and allocated. For example, concerned 
that CPB was allowing it:; programming decisions to 
be guided too much by political considerations, the 

Senate Committee on Commerce, Science. and
Transportation included language in one version of 

the funding bill for public broadcasting that called 
for the direction of funds to local broadcast stations 
rather than to CPB. Opponents of this idea, amongthem CPB, argued that such a plan would threaten
the quality of public television's programming, 

undermining minority programming and speeding 
up the creeping commercialization of the product.58 
As passed, Public Law 100-626 ordered CPB to 
undertake, and provide to Congress by January 

1990, astudy of the funding process. 59 

This problem of funding public media may
become more acute in the future. Not only have the 
costs of production increased significantly, but 
competition for subscriber and production funds has 
also increased from pay channels offering cultural 
and other programming targeted to the traditional 
public television audience. 

Over the years, a number of alternative methods 
of financing public broadcasting have been pro
posed. These include: 

* amanufacturer's excise tax on television sets; t 

e a cultural subscription television service;61 

* advertisement-basedpublic television services;62 

"For a discussion, see Bernevia McCalip. "Public Broadcasting Funding: The Process and Current Issues," Library of Congress, CongressionalResearch Service, #HE 6645 D. Apr 22. 1986. See also Harry M. Snooshan Ill and Louise Arnhein, "Public Broadcasting," Benton Foundation Projecton Communications & Information Policy Options. paper no. 2. 1989 
16McCalip, op. cit. footnote 55, p 1. 
'For ageneral discussionofthe falureof public tclevision toIneet its original goals. see Stephen White. "Our Public Television IExprimcnt,"Current.Oct. 20. 1987. pp. 7, 10-1I. For adiscussion of vhs labor issues are rarely aired on public television. swePat Auflcrheide. "The Corporati/ation of Public

TV." Union, October/Novenber 1,85. pp. II -13 " 
"See, for a discussion, "Public Broadcasting Dispute Eased," Congressional QuarterlY" Oct. 15, 1988, p. 2986. See also "Dissent in PublicBroadcasting: Who Controls the Purse Strings"" Broadcanc'. May 30, 1988, p. 25. 
5,rhis issue is presently under study by tv, o groups. the 3-hmember National Association of Public Television Stations (NAPI IS)Task Force (whichincludes representatives from FIBS, NAPTS. CPB. individual stations, regional, and minority groups), and by ('PB. CPB is responsible for deliveringthe congressional repon. flow, and to what extent. it will integrate the conimenLs of the Task Force into its report is still unclear. For adiscussion, see"Public TV Reviews Budget Plans." Broad ating. Feb. 13. 1989, pp. 89-91. Public La%% 10-626 also created afund to be distributed to independentproducers and production entities, producers of national children's educational programming, and producers of programming addressing the needs andinterests of minorities for the production of prograis. ('PB was also called otn to create an independent production service, which would be exclusively

dedicated to supporing anumber of dernonstration projects towards greater broadcast disersity.
")In its 197 repon on public television, the Carncegic Commission recommended that Congress employ' ananufaclurer's xcistWlax on television sets

(beginning at 2percent and rising to aceiling of 5 percentit) to lund public television. This approach was follo%,ed by most European countries. However.Congress was strongly opposed to it. Stephen White. "Our Public Television," The' Puhdi Interest, Summer 1987, pp 85-80 More recently, as analternative to S.1935. the National Association of Broadcasters proposed that a public broadcasting support lee be collected by tposing a 1.5- to2-percent tax on TV-VCR-radio wts, but the Electronic Industrics Association strongly opposed that plan. ii'le'vision Digeit, Ntov. 1),1987. p. I6 t 
in 1981, Larry ,russman, 1'resident of PBS, circulated aplan for the Public Subscriber Network, a cultural subscription-TV service that public.broadcasters would use to air first-run public TV programs, but "PBS Cable" never got under way. Richard Barbieri, "Do Horne Shopping and'Newsllour' Belong on the Same Channel'"" ('urrent.May 19, 1987, p. I. 

6The Temporary Commission on Alternative Financing for Public Telecommunications, created by Congress in 1981, recommended that Congresspermit "enhanced underwriting," but not traditional systettwide advertising. For adiscussion, see Subcommittee ontTelecomiiunications. Consuiner 
tProtection, and Finance, of the House Committee on Energy and Commerce. 97th Cong. 2d .sss.,Alternattti i nncngOpton. lot I'dili Broadca.tingReport of the Temporary Comnru.ssion on Altcrnative Fin.: icingfrir Public Telecommunications, committee print, 1982. 
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" 	the establishment of a trust fund in support of 
public television, using fees from the sale or 
lease of spectrum; 63 and 

" a trust fund using taxes on license transfers for 
radio and broadcast stations.M 

Although none of these proposals has generated
widespread support, they may have greater appeal in 
the future, given government budget deficits and 
continued financial constraints in public broadcast-
ing. 

The history of public broadcasting serves to 
illustrate some of the difficulties and the kind of 
opposition that might arise if Congress were to adopt 
a similar direct-funding approach to foster the 
development and use of other electronic media and 
communication services. 

Option B." Increase support for advertiser-
subsidized iredia that provide the public with 
noncommercial information at prices already
heavily subsidized. 

With the growth of fee-based communication 
services, Congress might take steps to promote
and/or protect media that are supported or subsi-
dized by advertising. Congress has provided thiskind of support for advertisement-bsed media inthe 
past, for example, by limiting the markets in which 
cable services could compete with broadcasting
services, and by establishing "must-carry rules" that 
required cable companies to carry local broadcast 
signals.' 5 Such support was later rescinded, how-
ever, with deregulation of the cable industry in 1984,and zs a result of the Supreme Court's decision to 
invalidate the must-carry rules, 

Today, however, the cable industry is no longer an
infant industry struggling for survival. In fact, as 

already noted and discussed below, the concern now 
is with the pace of integration and concentration in 
the cable industry. 66 Moreover, broadcasters, faced 
with the fragmentation of their market and a loss in 
advertising share, are no longer as dominant in the 
media industry. 

In this changed context, there is once again a call 
to provide greater support to advertiser-based media 
services. While many media providers would wel
come such support, some would want to minimize 
any public-interest obligations they might incur in 
exchange for government promotion. 67 On the other 
hand, such policies are not likely to be supported by
fee-based media providers who are benefiting from 
the shift to their services. Consumers might also take 
issue with such policies if they were to deprive them 
of the choice of paying for advertisement-freeentertainment, or if they led to price increases. Any
congressional action in this regard would depend on 
the importance Congress places on the public hil-ing 
some common means for accessing communication 
content, an issue discussed in more detail in chapter 7. 

One way in which Congress might act to support
advertiser-based media is to reinstate "must-carry" 

requirements. A case for such action has been 
strongly put forward by the FCC Commissioner, 

Congress should do this not to p!ease broadcast
ers, but to serve the public with assured free 
TV ... 68 

One problem with adopting must-carry rules is 
that their constitutional status has yet to be determined. The Supreme Court invalidated previous
"must-carry" rules in July 1985 on the grounds that
they infringed on the first-amendment rights of cable 

13'This method, which has been supported by a number of Iree-markel economists, was included as part of a 1987 adninistration budget proposal.
1S,1435 proposed to fund apublic broadcasting trust fund with

additional 2-percent [ce 	
a 2-peCrcent fee on thetransfer of any license administered by the FCC. with andue on radth)and TV stations transferred less than 3 years after previous sale.and an additional I-percent fee for transfers oflicenses by those found to hae "will fully- ,,iolaied the f-airness Doctrirne. lietee would have been based on the price paid or fair market value of thelicense involved, including the value of all assets used in connection with that license. 

6'In 1968. for example. the 1-f'(. set up rules that goerned the operation and delivery of subscription television setices and over-the-air transmissionsof pay TV programming that prohihbited these services front competing with broadcasters for recent sponing events or feature filits that were between3 and 7 years old. Challenged in the courts by Home Box Office (0IBO).these rules were eentually overturned. For adiscussion of the history of cableregulation. see Don R. Le Duc, Cahle 7Tlevi.mtonand the FCC (Philadelphia. PA Temple University Press, 1973); see alsoBroadca. tig t'attern.t in t'ohc 	 Don R. Le Duc. Beyondand LA, Ne, York and london: loognan, 1987); and Tom Whiteside. "Onward arid Upward with the Arts." TheNews Yorker, part I May 20. 1985; pan 2 Ma) 27. 1985; and part3June 3, lt)85
 
'See, for one recent discussiont, Harry NI Shix)sfian III,
"Cable television Promoting a Competitive Industry Structure," Paula R.Newberg (ed.),New Directions in Telecommnrunatnow Polc,. l. IReulaton Poliiv. Telephnln and Ma.oi Media (Durhani. NC: Duke University Press, June 1989), 

pp. 222-246. 
('"See "INFV's Padder Says BroadLasters Must Embrace Public Initerest Standard," Broia.ditng, June 27, 1988. pp 52-53.
 

Jrames Quello, "Must Carry Front A Commissioner's Point of View," Broadcatng,May 28. 
 1988, p 28 
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owners.69 The courts reiterated this position in 1987 Decisions about must-carry are further compliwhen the FCC sought to introduce a new set of cated because they are linked to other media policy
must-carry rules. 70 However, the court made it clear decisions. Some influential members of Congress,
that they did not "mean to intimate that the FCC may for example, have pointed out that they will not give
not regulate the cable industry so as to advance positive consideration to new must-carry legislation
substantial governmental interests." 71 Thus, the until the issue of the Fairness Doctrine, as discussed
Court left the door open for Congress to make a below, has been resolved. Others have tied the issue 
stronger case of demonstrating that such rules would of must-carry to that of the cable compulsory 
serve a "substantial governmncnt interest." 72  license.77 

Another way in which Congress might affect theIndustry stakeholders disagree about what effect future of advertiser-based broadcasting is through its
the elimination of must-carry rules has had on the decisions about high definition TV (HDTV). Recogavailability of local broadcast programming, and nizing that, if broadcasters are to remain competitive
thus about the need for new laws. Cable companies with other media, they will need to be timely inclaim that only the marginal, unprofitable stations delive;ing a high-quality HDTV product, the FCC are being dropped from cable distribution.73 While favored the domestic broadcasting industry with its
staunch in advocating their rights under the first September 1988 decision requiring that HDTVamendment, representatives of the cable industry standards be compatible with existing television
have, however, demonstrated a willingness to com- sets. 78 At the same time, the FCC declined to provide
promise in this area. 74 Broadcasters strongly urge the the additional spectrum that broadcasters would
reimposition of must-carry rules. They claim that need to develop some HDTV options, such as the
cable companies have dropped a significant amount MUSE system proposed by the Japanese. 79 

of broadcasters' programming, not because these Option C.:Require all media owners to provide some 
programs were failing, but because they were too services on a common-carrier, or shared, basis. 
successful and too competitive with cable. 7-1 Data on 
this issue were collected in surveys by the FCC and The law of common carriage as it pertains to
submitted to Congress in 1988.76 telecommunicaticii was modeled afterrailroad legis

6Qwn-v Cablle Tl. in,- s ICC. 708 (D C. Cir. 1985), cert. denied 106S . Cr' 2889 (1986).
'In accordance with acotmpromise struck between major cable and broadcast interests, the FCC issued interim must-carry rules in 1986 and 1987.

These rules required large cable systeins to make ahiittied lportiot of their capacity (up to 25 percent) available to local TV signals, and all cable systemsto offer subscribers A/B switches, which allow vlewers to switch Irom cable to antenna reception. See IctiryGeller, "Broadcasting." Markle Foundation.Nev, t)irecton. in Jelecon'unui ations Pth(i, vol 1,Regulator" Policy 1 'lepiunv and Mavs Media (Durham, NC: Duke University Press, June 1989). 
7 C'enturv Cornnications ('orp. v. FCC,835 F.2d 292 IC/C Cior.), cenr denicd 56 U.S. L.W. 3816 (May 31, 1988).2

7
By basing its ruling on the failure ol the nust-carry rules tomeet the U.S. Supreme Court's O'Brien test, te court avoided the more general and

problematic question of what kind of first-aniendnent proiectiotn should apply tocable. John Wolfe, "Appeals Court Again Invalidates Must-Carry on
Free Speech Grounds," Cahlevision, Dec 21. 1987, p. 12
 

"For 
 enample, a Price Waterhouse surve,. conmiissionted by NCTA, found that cable systeits continuc to carry 98 percent of the broadcast stationsqualified to be carried under the second set of must-carry rules, thai 94 percent of cable systems carry, all the local broadcast signals that were requiredunder those rules, and that 91 percent of operators have not repositioned the broadcast stations. "NC TA Study Shows Cable Carrying Most Stations,"
Broadha.dtng, Sept. 19, 1988, p 51)

14 For example, the National Assoctjlion of Broadcasters and the Nalional ('able Television Association ae presently trying to negotiate aniust-carryagreement between then. See "Must ('airt, la% (criniatiig in Congress May Not Survive, Predicts Attorney." Broadcasting, Jan. 30, 1989. p. 60.
'5For aiaccount by the Association of lndependeni lelevision Stations, Inc., see Free leeisionUnderSeige 7'pwalaltlutrative Case HistoriesofA nt-('ornpettvc, C,'ndut 6 (hiahh' "ehivi.iionSv.%term. subitted to the Congress of the United States and the Federal Communications Commission,

May 1988 
,"Lamry Jaffee, ''Must-Carr Report Farris Split Decision." MultichannelNev.i, Sept. 5, 1988, pp I. 88. 
'1 'nder the Copy right At (if1970, cable oipainiCs have a coitMpulsor.i license tocarrv allsignals that are autiori,cd by the FCC. In October 1988,the FCC recommeided that Congress ibolish this licetis. at least fordistant signals. InJanuary 1989, Representative John Br ant reintroduced legislationthat could t ake the conpulsor, litense onlI Lndi tit1al whether or not cable operators carry,local broadcast signals.
7 See Normn Alster. "Ts }hgh Stakes, high[ccI lattle,"Fortune.(Oc1.24, 19 88,pp. 161- 170;David BI.Ilack,"1ligh Delinition Television (HDTVin the United Stales--What Does An 'ieti Play itg-IHeld' lAxik Like?" Library of Congress, Congressiotal Research Service, Repon 88-365 SPR, May

31, 1988. 
7'Advanced Television Ssteti%, 3 I-CC Rk d 5211 (1988). lriadcasters have urged the FCC not to reallocate to land mobile those parts of the UIFbroadcast spectrun that might be required to develop art I1I'V systeti. So far, the FCC has gone along with this request, although the spectrum allocation

issue is still unresolved. See Geller, op. cit ,fo )tnote70, pp. 21-21. 
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lation, which had been employed as a means of 
eliminating discriminatory or exclusionary prac-
ices. While granting the telegraph companies (and 
later the telephone companies) special privileges-
such as the right to use public roads, to exercise the 
power of eminent domain, and to use the corporate
form of doing business-it also imposed the obliga-
tion to provide reasonable and nondiscriminatory 
service to the public."' Moreover, as Ithiel de Sola 
Pool pointed out: 

... though common carrier doctrine often lacks 
explicit reference to civil liberties, many of the same 
concerns are dealt with in different words. In its own 
way the law of common carriage protects ordinary 
citizens in their right to communicate. The tradi
tiona) law of a free press rests on the assumption that 
paper, ink, and presses are in sufficient abundance 
that, if government simply keeps hands off, people
will be able to express themselves freely. The la%.' of 
common carriage rests on the opposite assumption 
that, in the absence of regulation, the carrier will 
have enough monopoly power to deny citizens the 
right to communicate."I 

Unlike those who provide telephony-based serv-
ices, owners of the mass media have almost com-
pletediscretion in dete Frining the programming and 
content they distribute. For, a.s the court ruled in 
Miati Herald Publistein Co.,lyv. Tirnillo, even 
when a daily newspaper is the only daily in a city, the 
government cannot require it to provide a right-of-

-reply to someone criticized in its pages. 2 Thus, to be 
guaranteed access to a wide-reaching communica
tion platform, an individual would, in extreme cases, 
need to purchase a cable network, newspaper, or a 
broadcast station. The costs of such access preclude 
this option for the vast majority of Americans. In 

1988, for example, the average cost of buying a 
stand-alone television station was $25.8 million, up 
$2 million from 1987's average, 83 while in some 
markets the cost of buying a cable system was up to 
$2,500 per subscriber.8 4 

To facilitate broader access to communication 
paths for those who presently cannot afford it, 
Congress could require media owners to lease 
portions of their pathways in the fashion of a 
common carrier, in much the same way as somecable companies were once required to do with their 
public access facilities.8 5 Or, as some economists 
have suggested, rather than granting a single broad
caster an exclusive license to use a frequency in a 

market for a number of years, different content 
producers could be given licenses to different 
portions of a broadcast day. In this way, the costs of 
access could be shared and spread over a range of 
pathway users.8 6 

Policies requiring common carriage or the sharing 
of pathways are likely to be strongly opposed by
media owners who do not want to give up discretion 
over the content they provide. Such discretion not 
only provides them a vehicle to express their own 
points of view; it also allows them to select the 
programming that will yield the greatest financial 
returns.8 7 In recent years, media owners have, with 
the support of the courts, become increasingly 
successful in resisting any government efforts to 
influence content. 

This situation might change, however. Issues 
involving the rules that govern information distribu
tion are likely to persist and be reactivated as 
telephone companies, which have traditionally 

tt\Villiato K.Jones. 'The Comnion Carrier Concept As Applied to Telecommunicaions: An Historical Perspective." Paper Submitted to the Federal 
('ommuniatons Commission its Appendi to the Reply Comments of International Business Machines Corp. in Competitive Carriers Rulemaking, CC 
Docket No. 79-252, filed Apr. 4, l081 p A-6. 

" t ool. op. cit., footnote 38. p 116 
,Mtiu Herald Puhhsin, ('o % lornillo..118)5 241 (1Q74). 
"'Changing Hands 1998," Blroadca.tin,. Fcb 13, 1989, p. 46
 

vt"s Cable Cornering the Narke'" lheTe, Yor. Tnes., Business, Apr. 17, 1988, pp. 1,12.
 

85 he granting of some cable franthiss, for example. was iade continget on a cable conpany's agreement to provide s.mile access to members of 
the public who wish to produce itormtio content. Matnhattan Cable TV, for example, carries !'it hours of public-access prograniming per week. In
exchange for access, producrs agree io cLatc a t crain number of prograts to fill a given tinte-slot. As mighi be imagined, the quality and variety of
these programs vary onsilderabl Fo adiscussion, we lisa Ilelkin, "Public-Access TV: Behind the Sceties." The New York Times, Apr. 13. 1987. p. 
C-18. 

"See. for example, B.M 0Act,.J II Bccbe, and WG. Maititnig, le eo.oon Eronorm s (Lexitgton, MA: Lexitigiton Books, 1974, R. Noll, M. Peck,
and J. McGowan. Econrmi' Asprrti f leh voo n Rrgulation(Washingion, IC. t3rookings Institution, 1973); J Mark Nadel, "'Comcar: A Marketplace'.N 
Cable TelevIsio ranciFse Striciturc." Ilar;,rdJour wlI on Leg la' tilPon,ivol 20. 1983, pp. 541-578. 

"-As le Duc has noted, the %,1Iliigicss t -;ble, opaIIit1 Io provide channelsIfor the prograni ning of others declined as the value to be gained by
doing their own progranning increased See Ie DuL.op cti.. footnote 65. 
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served as common carriers, become more and more 
involved in the delivery of dial-up information and 
video services. Rethinking the role of telephone 
companies could usefully provide an opportunity to 
readdress and reassess all of the rules that govern 
media owners and information providers. One issue 
that might particularly benefit from further explora-
tion is the relationship between content and car
riage.88  

Strategy 2: Structure the prices at which commu-
nication services are offered. 

Option A. Establish or maintain rate-of-return 
regulation, 

Government has traditionally sought to assure 
universal access to telephone services at affordable 
prices by limiting market entry and by regulating the 
rate-of-return that telephone companies could earn 
on their investments. Regulation was considered 
necessary, given the telephone company's ability to 
charge monopoly prices. However. in the more 
competitive environment that followed divestiture, 
policymakers began to seek alternatives to rate-of
return regulation. 

In spite of this growing interest in developing new 

regulatory mechanisms, there are a number of 
stakeholders who want to maintain rate-of-return 
regulation---or at least postpone any changes-until 
there is more evidence demonstrating their positive 
effects." They claim that. at present, there is 
insufficient competition in the communication in-
dustry-and especially in the local exchange-to
merit changes in regulatory policy."11They contend 
that these alternative regulatory approaches will lead 
to inequities and less affordable prices for communica-
tion services. Contrary to the FCC's estiotics of 
consumer gains, for example, the International 

Communication Association predicts that, if the 
FCC proposal to establish price caps (described
below) were adopted, consumers will lose $6.7 

91billion over the next 4 years. Similarly, the 
Consumer Federation of America has argued that 
residential customers will suffer higher rather than 
lower rates under the FCC plan. 

Many also challenge the notion that incentive
based regulations will provide incentives for greaterefficiency and innovation. They suggest that these 
new forms of regulation will, in fact, induce carriers 

to reduce the quality of their services.9 2 Moreover, 
some argue that, under a new system, the administra
tive burdens placed on the FCC will be greater than
before. They question whether the FCC has suffi
cient staff to handle price-cap implementation. 
Criticizing specific aspects of the plan, some main
tain that: 1)the price-cap index should not be based 
on present tariffs, which they claim are too high,9 3 

and 2) there is no way of figuring out what a good
index would be. Others challenge the index that has 
been proposed to adjust for productivity increases.9 4 

Among those who favor maintaining rate-of
returnRegulatoryregulationUtility are the National AssociationConsumerofCommissioners, the 
Federation of America, CompTel, MCI, the Ameri
can Association of Retired Persons, and the National 
Association of etired Consum e a ioal 

Association of State Utility Consumer Advocates. 95 

Telephony is not the only area where the regula
tion of rates is being called for. Concerned about 
concentration and integration within the cable indus
try, and recent hikes in rates being charged for cable 
service, a number of groups-among them the 
Consumer Federation of American and the Motion 
Picture Association of America (MPAA)-are now 
urging that the cable industry be made subject to 

.At present, media owners arv responsible for the content they distribute. Thus. if they were obliged to provide infornation services on aconiiion-crrier basis. drceniinatitis s,ouild need to be made al out who should be held responsible hor obscenity, false st.. enents, libelous statements,etc. Itaccorded the sane immuimt from liabili, as telephone Companies and the postal service, this could increase the dissemination of StCh disfavored 

there isalso the issue of hlether tieundcrl tig carrier should be permitted to carry its oitn messages, when suclh carriage might enable iltodisseninate its own inaterials on a more fisorable basis than those of its Competitors. This is discussed by Judge Greene it his MFJ decision.
"Kathleen Killetrc. "L'serst ige I'(C(to I)eli. l'ricc Caps,' ('og,niui atjonslli'nt,Sept. 19, 1988. See ais ('hlarles Mason. "Somie Lawinakcrs Want 

Price Caps Put on Ice.," T'cp orn. Jul\,IX., 19X8. p 11. 
For otie stew, see R~onald I. Ilin/, "The Problem ,i1wtlPrice Caps," Te'l'phonysSept. 26, 1988. See also Consumer Federation orAinerica,"Divestiture

Plus Four: lake the Monic and Run." licCnCbe r 1987 
9IJuseph W. Wai, .r.,'"Ite Rise--and I-all' -- of Price Caps," lelematcs,vol. 5, No.9, September 1988, pp. 8-13. 
92Binz., op. cit., footnote 90. 

"Ibid. 
"4Charles Mason, "USTA Blasts AI &T ProduLtivit) Claim," JethyWlv. Sept. 19, 1988, pp. 11-12. 
95See Further Notice in the FCC l)ocket h7-313 (Price Caps), May 1988. 
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increased regulation.9 6 Moreover, following Senate 
Antitrust Subcommittee hearings in April 1989, 
Senator Howard Metzenbaum, the chairman, intro
duced two bills. One restored the authority of cities 
to regulate cable rates, and the other required cable 
operators to make their programming available to 
cable competitors such as wireless cable. 7 

Option B: Adopt alternatives to rate-oJ-return regu-
lation. 

As noted, many argue that rate-of-return regula-
tion is unproductive and no longer necessary.98 

Advocates of this position propose that telephone 
companies be allowed greater leeway in setting 
prices and earning profits. According to this view, 
with the ability to gain rewards for superior perform-
ance, telephone companies will have more incen-
tives to innovate and reduce costs. Advocates 
contend, moreover, that the administrative costs of 
such an approach would be lower than for rate-of-
return regulation. 

One FCC alternative to rate regulation is a system 
of price caps. 99 Under this scheme, carriers would 
not be restricted in the rate-of-return they earn so 
long as the prices they charge for service remained 
within a prescribed range or band. Although the FCC 
price-cap proposal was originally intended to apply 
to AT&T alone, some have argued that it should be 
extended to include the local exchange carriers and 
independent telephone companies on a voluntary 
4-year basis. In accordance with the latest version, 
prices would be capped on the basis of existing 
tariffs, adjusted over time for productivity gains so 
that the benefits of productivity would be shared 
between consumers and the telephone companies 
alike. The FCC estimates that, if such an approach 

were adopted, consumers would reap $1.6 billion in 
savings within the first 4 years. 

Other incentive-based regulatory approaches have 
been adopted or proposed in a number of States. I°° 

Vermont, for example, has adopted a social contract 
mechanism that allows the Venrmont Public Advo
cate (a member of the Department of Public Service) 
to negotiate a 5-year ccntract with New England 
Telephone that provides for both the stabilization of 
local rates and the relaxation of rate-of-return 
regulations. In 1986, New York State began a 
moratorium on rate changes, to last approximately 2 
years, and announced that it would allow New York 
Telephone to retain one-half of all revenues earned 
in excess of its permitted 14 percent rate-of-return. 
Similarly, the South Carolina Public Service Com
mission has applied price caps to AT&T's intrastate 
interLATA services since 1984. 

Incentive-based regulation has the support of 
NTIA, as well as the basic support of AT&T and 
most local exchange carriers. AT&T, however, has 

argued that the local exchange carriers should be
subject to more regulation, given the lack of 
competition in their industry. Supporters have called 
for additional fine tuning in a few areas, such as 
determining how base rates are set and the produc
ivity assumptions that are built into rates. 

These regulatory proposals have been challenged 
by a number of stakeholders who want to maintain 
rate-of-return regulation. In the face of this opposi
tion, and in response to congressional pressure, the 
FCC postponed making a final decision on its 
price-cap plan to allow more time for consideration 
and deliberation." 1 The FCC approved a revised 
plan for AT&T in March 1989. No decision was 
made with respect to RBOCs. Not entirely satisfied 

'6As noted by Shooshan, "the absence of effective competition in most cable markets means that cable subscribers are forced to pay more for 
programming than they would in a competitive market. In those few markets where competing cable systems are being built and operated, cable rates 
have been reduced substantially. Op. cit., footnote 66. p. 10. 

'See S.833 and 5.834. 

"For adiscussion of the issue, see Further Notice in the FCC Docket 87-313 (Price Caps), May 1988, pp. 17-34; see also Wa/, Jr., op. cit., footnote 
91. 

'"he the FCC price-cap proposal was first aired in August 1987, but further revised in May 1988, The May 1988 version extended the plan to the 
regional Bell operating companies and independent telephone companies, and made participation voluntary for a 4-year test periodl beginning in April
199). The FCC issued a 5(X)+ paragraph notice in May 1988. requesting comments by July 26 and reply comments by August 26, 1988. The FCC was 
expected to approve aprice-cap plan in January 1989. but delayed a decision until March 1989 to permit it to review the matter with Congress. FCC 
Docket 87-313. May 1988, paras. 24-56. 

10°Sec Further Notice in FCC I)ocket 87-313, May 1988. pp. 39-40. See also. Paul Teske, "State Regulation ofTelecoutniuications" Ol'A contractor 
report. July 6. 1987. 

lniFor a discussion, see Ka,'leen Killette. "U.S. Bill Would Bottle Price Caps," Communicationwi't-ek, Feb. 8. 1988, pp. 1,63; John Burgess, "the 
FCCA Delays Decision on AT&T Rate Plan," The Waslungton Post, Jan. 21, 1989. p. C-I: and Mitch Belts, "Price Caps: A Road to Deregulation," 
Copuwerworld, Feb. 13, 1989, p. 59. 
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with the FCC's revised price-cap plan, the Chairman idea that, in an information age, people need to doof the House Telecommunications Subcommittee, thanmore speak on the telephone to actively
Edward J. Markey, together with 13 cosponsors, participate in society. 103
introduced the Telephone Rate Verification Act.intcoding tMed theey, adsined V atione An.According to Maikey, the act is designed to be "an A second issue, related to the first, is how to fundtesb~is hswl emr olmtciearly warning system" that will alert the public to the subsidies. This will beany "unintended consequences" of the price-cap post-divestiture more problematic in aera, since efforts will to beplan. As provided by the act, the General Accounting made to assure that subsidies do notneed

provide 

Office would review the FCC's reports and evaluate incentives for uneconomic bypass of the public 
the effect of price caps on rates. shared communication infrastructure. At the present

time, Federal monies for lifeline programs comeStrategy 3: Provide direct government support from the Universal Service Fund, which is funded byfor users to access information and cominuni- a portion of interstate carrier receipts. The FCC usescation paths. this fund to match State lifeline contributions on a 
Option A: Providemonetary subsidies to individuals one-to-one basis. Tlu-se funds are targeted to lowincome residents. 

and special groups using information and com
nunication paths. The States have adopted a number of different 

Congress might take direct steps to assure access methods to fund their lifeline subsidies. California, 
by suosidizing users. This might be done, for for example, has imposed a tax on interLATA 
example, by providing funding to certain classes of common carriers. In Hawaii, the local telephone
people for the purchase of information or communi- companies support lifeline with monies saved fromcation services (as in the forn of "informationctionpsericesubsadiin theifrteofprovides reduced State taxes. The general State budgetthe source of funds for Maryland's lifeline 
stamps") or by subsidizing their rates. program. 104 

The major argument for government sut ;idies of The final issue is who should be subsidized.
this kind is that, without such support, some critical Tradifionally, local telephone rates for all residential 
groups in society- such as small-business users, the T r sditiona ubsidicldtelepon t all r vie . 
poor, and public education institutions-will be Today, lifeline subsidies are limited to those below
unable to afford access to communication paths. a certain income level. This level is usually derived

Subsidies could be targeted specifically to those from some percentage of the poverty level or from
 groups that are most at risk, without distorting the income levels established for receiving other social

allocation of resources within the marketplace, benefits, such as food stamps or Medicaid. 10 5
 

If Congress were to pursue such an option, Option B:Provide equipment, or subsidies Jor its
determining which services to subsidize would be a pion 1 Proo vi equ ersu

major issue. The FCC, together with a number of purchase, to indivi.'ua! users.

States and local telephone companies, has already Instead of providing monetary subsidies for comestablished "lifeline" programs designed to help munication and information services, the govcrnlow-income and disadvantaged individuals afford inent could provide, or subsidize, equipment as atelephone service.10 2 However, these lifelin,- serv- means of fostering access. Such a policy wouldices are limited to supporting "plain old telephone encourage access in two ways. First, by acquiringservice." Less consideration has been given to the equipment, individuals would have more direct 

Iu-According to NTA le''lcom 200, "Twenty-five states and the District ofColumbia havequalified for full assistance under the FCC's 'li..liie' plan.which provides for a waiver of the federal subscriber line charge (currently at $2.B) per nonth), as long as lates lower local rates by a concurrent amnount,Recently, the FCC expanded its lifeline assistance to encourage households without telephone ;ervice to join the network by provliing a $0 credit
toward.s the cost of installation." Op. cit., foxninote Il. p. 207. 

'031For an arguntcnt against including discretionary services together with "plain old telephone serice" (POTS) for regulatory purposes, see GailGarfield Schwartz, "A Scenario for Regulated and Unregulated Telecommrtiunications," Telernatii., vol. 3, No. 10, 1986, pp. 6- 10, According to Schwarti,"If regulators do include discretionary services it POTS and continue to regulate them, the LOC's [local operating companies' Iabiliy to serve the largerbusiness markets at prices low enough to prevent bypass could be impaired. Also, their ability to subsidi/e riskier operations with eariigs from lessrisky ones, or to subsidize price-elastic services with revenues front services that are competitive but less price-elastic, would be reduced."
4Michacl V. Russo. "Technology, Deregulation, and the Publ-
 Interest in Preserving Universal Telephone Service," IEEE Tcchnology antduSociels 
Magaine, March 1988, pp. 4-11. 

tOilbid. 
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access to communication pathways and the informa-
tion services they provide. Second, to the extent that 
greater access led individuals to increase their use of 
senices, costs could be spread and prices lowered so 
that more and more people could afford service. 

The Government of France has successfully 
pursued such a policy in its effort to foster the 
development of a mass market for information 
services. Since 1982, it has distributed over 3.7 
million Minitel terminals throughout France.' 0 6 In 
the United States. there is much less precedent for, 
or public acceptance of. government intervention in 
the private sector communication marketplace on 
such a scale. Leis ambitious efforts to provide or 
subsidize equipment have been undertaken, al-
though the recipients have typically been institu-
tions rather than individuals. 107 Legislation has been 
introduced in the past that would have provided 
taxpayers an income-tax credit for computers in the 
home purchased for educational, professional, or 
other essentially nonrecreational use. m It was not 
passed, however, and such legislation is even less 
likely to find support today in the present political 
climate of increased budgetary concerns and compe-
tition for government funds. 

Another obstacle to such a policy is that, to 
implement it, the government might have to favor 
one equipment provider over others, an unlikely 
prospect in a highly competitive economy. 

Option C.Providepublic institutionswith comntnuni-
cation equipment,or increase currentjitnding or 
subsidiesfor its purchase. 

The precedent for providing funding or subsidies 
to institutions (particularly schools, libraries, and 
research labs) for the purchase of equipment is well 
established in the United States. For example, 
funding for educational technology is available to 
States, districts, and schools through variou!; pro-
grams administered by the l)cpartmnent of Educa
tion. Funds may be appropriated specifically for 
educational technology, obligated for technology 

ic"Ellis Booker. "Vi, e Minitel." 'h7luevm. Aug 8. 1988, pp. 24-32. 

'1-'HR. 5573, 07th ('ong., 1 82. 

projects through existing program areas, or applied 
from other grants and awards. Federal block grants 
and other grants to States and school districts 
support the use of technology ,.ttheir discretion. 1 9 

This option would increase the numbers of people 

who have access to communication pathways and 
services and might contribute to an increase in 
overall computer literacy. However, it faces the 
same obstacles as option B, including budgetary 
concerns, competition for government funds, and
in the case of providing actual equipment-the 
problem of designating equipment providers. 

Strategy 4: Regulate and/or redefine the rights of
 
media-owners.
 

Option A.Ree.xamine and reevaluate t/e traditional 
t-l' torY categories olCon carrier, print, 
atd broadcasting in the light of technological 
change and market developments to determine 
whether they continue to be the most suitable obr 
tering commnicationaccess.
 

The evolution of communication regulatory po
icy in the United States responded to each new 
technology as it caine along. Three bodies of 
regulatory law emerged-print, common carrier,
and broadcasting. Although different in approach, a 
common element of each was the goal of promoting 
diversity of and access to information and communi
cation.l l 

Today, historical boundaries that once existed 
among both technologies and markets are increas
ingly becoming blurred, raising q ucstions about 

whether or not these three distinct sets of rules still 
represent the best means of fostering their intended 
policy goals. Given these changed circumstances, 
Congress may want to consider a new regulatory 
approach that would more accurately reflect techno
logical and market conditions, and thus better meet
thle goal of providing diversity and( access. 

One approach would be to base regulatory rules 
strictly on market structure. This approach assumes 

1oH.R. 253 1.the Family Opporttiity Att, was inrrouced by Rep. Newt Gingrich in April 1983. Itwould have allowed an income tax credit Ior50) 
prcent of theexpenses paid for computers inthe home. limiting the amount for a taxable year to $100, multiplied by the number of qualified members
of the taxpayer's family. 

(I'T"or adiscussion of the Deparinmcrmi of Fdu. almn's pincipal programs providing Funds hortechntlogy incduLc.tion, SeCU.S. (.',igrcss. Office of 
Te hnology Assessment, Power OrI Net lmols jor Teacing and Learning, OTA-SET-379 (Washiiington, DC: U.S. Government Printing Office. 
Septembehr 1988, app. (. 

Il'Pool, op. cit.. footnote 39. 
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that market structure is the principal factor determin-
ing access. It is based on the notion that, in a 
competitive situation, there will always be a number 
of pathways open to individuals seeking information 
or an audience, and that, under such circumstances,
the cost of access will not be prohibitive. Media 
pathways that are subject to effective competition
would be free to set their own prices and exercise 
discretion over the information they carry; those that 
exhibit monopoly characteristics would be required 
to operate as common carriers. 

One benefit of this approach is its relative clarity
and consistency. With three distinct and historically
based categories of law to draw on £.nd guide them,
legislators and regulators have had to spend consid-
erable time and cifort trying to categorize new 
technologies, segregate economic activities, and 
keep media organizations confined to their appropri-
ate turfs.''' And stakeholders have often been able
 
to use this confused situation to stifle competition,

and thus to actually limit or reduce diversity and 

access. Finding satisfactory solutions to regulatory

problems like these is likely to become even more 

difficult in the future, given the rapid convergence of 
communication technologies and markets and the 
development of new products and services that defy 
the traditional categories. In contrast, agreement 
about the definition of monopoly conditions is not
likely to change with every new technological 
development. 

However, altering the conceptual basis for regu
lating content-based communication would be ex-
tremely difficult, given the weight of the first 
amendent and the entrenched interests and prop-
erty rights of present-day media owners. As demon-
strated in Miami tteraldPublishing Co. v. "lrnillo, 
the Court has denied the government the right to 
regulate a newspaper on first-amendment grounds, 

even when it had monopoly power. And, as recent 
history has clearly shown, media-owners have been 
quick to draw on the protection of the first amend
ment to defend their interests. 

Another difficulty is reaching agreement on what 
constitutes monopoly conditions and when effective 
competition exists. It is clear that there can be 
considerable disagreement on these standards, based 
on the diversity of opinions exhibited in recent 
stakeholder testimony and comments on the struc
ture of the cable industry 112and telephone companyline-of-business restrictions. 113 Also, definitions of 
"monopoly" can differ, depending on whether eco
nomic or political criteria are used. Whereas an 
economic analysis will look at power over suppliers 
who compete in the market, a political analysis will 
concentrate on "who," under the circumstances, can 
gain access to information or use the media.! 14 

Given the development of electronic markets,
bulletin boards, online data services, videotex, and 
electronic publishing, the issue of regulatory catego
ries, although deeply troublesome, is likely to 
persist. If, in the future, everyone is to enjoy access 
to the benefits of these technologies, Congress may
need to act now to reevaluate the most appropriate 
rules for their use. 

Option B." Rescind the cable/telephone company
cross-ownership rules to increase the competition faced by the cable industry. 

As already noted, the cable industry has become 
considerably more concentrated and integrated since 
its deregulation under the Cable Act of 1984.115 
Concerned that these market changes will limit 
access to cable services, a number of polic ymakers
and others have recommended that the telephone
companies be allowed to become more involved in 

IlIbid.
 
-''See
Janusz A. Ordover and Yale Braunstein, "Does Cable Television Really Face Effective Competition?" in"Competitive Issues inthe CableTelevision issue," hearings otthe Subcommittee on Antitrust, Monopolies, and Business Rights of the Senate Judiciary Committee, 100th Cong., 2d. 

ses,..
Mar. 17, 1988, pp. 192. 235. and 1,,_ssini 
113Huber, op. cit., footnote 19.
 
14 For this dismiction, sec 'ool, op. cit.,
footnotc 38.Sec also Charles E. Lindblom, Poltics and Markets (New York, NY: Basic Books, 1977).
II'For discussions of ihcmarket siructure in the cable indusiry, see ch. 3; see also Shooshan, op. cit., footnote 66. According to the author, the major

public po)licy issues surrounding cable telc json in thel(XXswill relate to industry structure and competition. 
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offering cable services. 1" 6 In its June 1988 report, 
Video ProgramDistributionand Cable Television: 

CurrentPolicy Issues andRecommendations, NTIA
 
recommended that telephone companies be freed to 
provide video dial tone and act as video common 
carriers, leasing channels to all video programmers. 
The report urged the removal of current require-
ments that telephone companies lease channels only 
to franchised cable operators or franchising authori-
ties. It did not recommend, however, that telephone 
companies be allowed to provide video serN ices 
directly to subscribers in their own service areas, 
their activities being limited in these areas to 
providing transport, maintenance, and billing serv-
ices.117 


The FCC, however, went even further in its 
proposals, calling for the elimination of the cable/ 
telephone company cross -ownership and video
service restrictions. 1 Support for this position 
within the FCC has subsequently waned, however, 
Having dissented from the original the FCC deci-
sion, Commissioner Dennis has continually ques-
tioned the value of changing the cross-ownership 
rules. She has suggested, for example, that, if 
telephone companies are free to own cable systems 
in their own service areas, they may simply buy out 
existing plants rather than build competing ones.i 19 

More recenfly, Commissioner Quello, reevaluating 

his position in the light of public comments, now 
calls for a full en banc FCC hearing on the issue. 120 

Those who advocate the elimination of the 
cross-ownership rules argue that, having become 
monopolies in their own rights, cable companies no 
longer require the kind of market protection intended 
by the 1984 cross-ownership ban. In addition, they 
anticipate that increased competition will have a 
positive effect on service rates. Moreover, as de
scribed in chapter 12, many people argue that by 
allowing telephone companies to provide video 
services, they will Iave a greater incentive to move 
quickly to deploy fiber optics to the home.' 2 l Some 
also note that, to the extent that telephone companies 

are required to provide video services on a common
carrier basis, access will be extended for all. 

The outgoing FCC chairman, Dennis Patrick, was 
outspoken in his support of this position. Viewing 
reregulation as inevitable if more competition is not 
interjected into the industry, he came down squarely 
in favor of allowing telephone-company entry into 
the cable area. subject to safeguards. 2 2 According to 
Patrick. everyone has something to gain. Not only 
will there be a greater incentive to develop informa
tion services and deploy fiber optics, but program 
developers and syndicators also will have more 

1 For discussions of this development, see Lary Jaftec."Cable Comes Under Fire at Senate Antitrust Hlearing," MltiichannelNe,s, Mar. 21, 1988, 
p. 1 John Wolfe, "Malone Bears Brunt of Hill learing," Cablevision, May 23, 1988, pp. 12-13; "Cable 1aLs Its Work Cut Out for It,"Broadcasting,
Mar. 28, 1988, p. 3 1 and Margaret E. Kri/, "Cable's Comeuppance," National Journal, Mar. 26. 1988, pp. 807-81 I. As Shooshan has noted, in the past"problems related to cable',: market power have been handled on an ad hoc basis, if at all, by the FCC and other Federal agencies." Op. cit..footnote 
66, p. 226. 
The telephone companies are prohibited froni ownirg cable systems within their own service areas under the Cable Telecommunications Policy Act 

of 1984. Moreover. MFJ prohibts tbc telephone corrpancs froriproviding information services. 
II 'id o'ProgranDistrihutionatnd Cable le.letron Current Poliry Is.ues and Rccorrttnrdations, NTIA Report 88-233 (Washington DC: U.S.r 

Department of Commerce, June 19881. For discussion,:, see also "NTIA Opens Pandora's Box for Change inCablc---Beginning With Telco Entry,"
Broadcasn.g. Jtune21, 1988, pp. 37-4), and Kathleen Killette, "Commerce: Ease Curbs. Telcos Eye Options Under NTIA Proposal,"
C'oirnunicatons'eek. June 2), l188, pp. I,16. 

As NIIA argues, with telephone companies hmited to providing connnon-carrier video dial tone, there would beno danger that they would stifle the 
dcvelopment of new prograrnming inaenrial. In lact, they would benelit from maximum traffic due it)tie large numtiber of comrs tive information product
suppliers. 

O. Sept. 22, 1988, the F('C releascd at"Further Notice of Inquiry and Notice of Proposed Rulcmaking" ii CC Docket No.87-266, which seeks
additional comment on a cimminlssion proposal to reCcotintrend to Congress the abolition ofthe statutory ban on telephote ci mlipanies providing cable
seWrvice within their local telephote service areacs. Because rite cross-ossinership rules are codified in tire Cable Communications Policy Act, the FCCcannot rexal them on its own authort.,. For J dscil'sltn, see -FCC Advances Repeal of Nelworks-Cable Bian."Broadcasting, Aug. 8. 1)88, pp. 23-24;
Fred )awson, "InSubtle but Sure Was, s. 1tlco Fntr, Into Cable (ioes Be)ond 'It' to 'Ilow, ' ( 'able'vton,Feb, 15, 1988. pp. 211-22: Melinda Gipson.
'FCC l'roposes Allowing l'elcos to I'rovide (able," ('ohtton.Aug. I. 1988; and Sait Dixon, "FC(' Prepares to Tangle With Cable-Telco 
Cross-Ownership,""l'h'oruatt.\, vol 5. No 7.Juls I9., pp 12-16. 

IisSee Jeannie Aversa, FCC 'sDennis Reject,, Ielcos' Cable Fntry." ,4ultit hannelNets.Nov.21. 1988, p. II:and ('harles Mason, "Denmis Knocks 
FCC Cable/lelco Assumptions," .elephon. Nos. 21, lOSS, p. 15. 

1-'Sce "Quel I lavrig Second Thoights Ablt clcoFintry,"Broadrcasting, Jan. 16, 1I988; sec also "QuelloCalls for FCC Ilearing on Entry ofTelcos 
bnto Cable," Broadcasting, June 12, 1989, p. 67 

21For tie presentation of these argutieti sce.ftr example, Nicholas P. Miller, "Yes --Tclcos Can Prosvide Belier and Less Expensive Service," 
Telematica, vol. 5, No. 12, Deceriber 1988 pp 7, 11. 

1-2Sc "FCC's Patrick Urges Telco Entr, Into Cable," Broadcasting. June 12, 1989, 1p.57. 
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outlets for their products, while broadcasters will 
have less need for must-cary legislation. 123 

Some stakeholders, while not opposed to telephone-

company entry, are much more cautious and tenuous
ae mch ore 
in their support. Broadcasters have been open to the 
idea of allowing telephone companies to become 
more involved in delivering cable services, but only 
on the grounds that transmission services be pro-
vided to them on a common-ca-rier basis and at no 
cost. On the other hand, they are divided with respect 
to whether the elimination of cross-ownership rules 
should be applied to the television networks as well. 
While the networks would welcome such a change, 
affiliates fear that it might lead to anticompetitive 
behavior on the part ofthe networks.12- Moreover, as 
the Association of Independent Television Stations 
has told the FCC. there are: 

compny ntr, autousandtenous 

... serious problems of horizontal concentrLaon and 
vertical integration in the cable industry, and,
critically, their injurious effects on cable carriage of 
local television stations are hardly served by the 
promise of still greater ownership concentration and 
vertical integration inherent innetwork ownership of 
cable svstems.t 2 -1Q 

This perspective, as it pertains to network-cable 
cross-ownership, has been echoed by'MPAA.12 1 

Like broadcasters, representatives of the cities, 
while generally interested in considering such a 
policy, have their own reservations. Members of the 
National Association of Telecommunications Offi-
cers and Advisers, for example, have expressed the 
concern that if telephone companies are allowed to 
operate cable systems in their own service areas, the 
cities would very likely lose their local regulatory 
authority over cable service.127 

21tbrd
 
24
"Cho sing Sides on Network-Cable Crossownership." Broadc L(tmg, 

Having been highly vocal in their criticisms of 
integration and concentration within the cable indus
try, representatives of program suppliers such as 
MPAA havereregulatecalledcable,for orgovernmentto the telephoneto 
cope s into te aret astompring the testify
companies into the market as competiv,-rs. Testify
ing before the FCC, the representativet i o a group of 
producers argued that cable television is a classic 
bottleneck, and said: 

Incumbent cable monopolies control the delivery
of broadband video services to the American con
sumer. There is a crying need for full and fair 
competition in the delivery of such services. Produc
ers are hopeful that telephone company entry into 
cable, under specified conditions, may hold the 

either bring measures 

128answer.

With some exceptions, members of the cable 
industry are strongly opposed to changes in telco/
cable cross-ownership rules. In response to the FCC 
decision, for example, the National Cable Television 
Association voted to temporarily increase its mem
bership dues by 1.) percent to enable it to wage a 
more effective campaign against telephone

company entry. 29 

Pointing to the competition from other video 
program distributors, cable companies deny that 
they constitute a monopoly. 130 In fact. they argue
that the real dangers of monopoly still reside with the 
telephone companies who, if allowed into the cable 
business, would use their favored access to poles and 
conduits to behave in an anticompetitive fashion. To 
the extent that vertical integration in the cable 
industry has occurred, cable representatives argue 
that it has been generally beneficial, leading not to 
anticompetitive behavior but rather to greater diver-

Oct. 31, 1988, pp. 57-58. 
I-"t.arr. Jaffec, "Big Three, Affiliates Differ on Cable Ownership." Mulnichannel News. Oct. 31, 1988, p. 18. 
12t&'Choosing Sides on Network-Cable Crssownership," op. cit., footnote 124. 

For a discussion, see Larry Jaffee, ".l.cos' 'rescnce Conspicuous at Telecom Convention," MultichannelNews, Oct. 3. 1988, p. 14.
 
I-"Joseph W. Wai, Jr.. Conmments of Buena Vista Pictures l)istribritton. Inc., MGM/UA Communications Co., Orion Pi,tures Corp., 
 ParamountPictures Corp.. 'renneth Centurs Fo, |iin Corp., and Universal City Studios, Inc. Before the Federal Comniunications (.,,,ni is ion, Washington, DC.. 

CC DIocket No. 87-266. Xc. 16. 19 8 
L'Se "NCTA nla.sts Bureau's T'lco-('abl Ijecisroi," ("ranumoratjotLdWeek, May 22, 1988, p. 40; and "NCrA V(tes 15(7 t)ucs Surcharge to Fund 

Telco Fight." BroakcrLv'nt, Oct.3,3. 988. p. 21) 
"'Sec, for this arguinet. John M. l)rapcr, "The Telco Ctross-Ownershrp Restrcittions: A Cable Perspective." paper presentt.d at the Media Instituteluncheon ',eres, Wtshington, DC, Apr. 19, 1989. See also, ChalIes Mason, "Who Are the Real Monopolists? 'relcos, NCTA Trade Charges." lelephon,Dec. 26, 1988, pp. 10-11. As noted by Shooshan. the problem in determining the extent of competition on the basis of the existence ofother video programdistributors is "that there is tio fixed standard to define how close the competitive substitutes must be in order to provide workable competitton. Thus. 

conclusions tend to be extremely subjective - Op. cit., footnote 66, p.231. 

http:networks.12
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sity in programming. 31 Countering the argument 
,hat telephone-company entry will lead to reduced 
rates, cable companies contend that, on the contrary, 
with the elimination of the cross-ownership rules, 
telephone ratepayers will be overcharged to help 
defray the costs of telephone company entry into the 
television business. They also take issue with the 
argument that the cross-ownership rules discourage 
modernization, arguing that fiber will be introduced 
within a reasonable timeframe without the revenue 
support from cable television. 132 There are, how-
ever, some multiple service operators who support 
telephone-company entry, viewing the telephone 
companies as potential bidders who, having plenty 
of money to spend, are likely to raise the price of 
purchasing their systems. 

Option C." Provide conmon-carrierstatus for criti-
cal navigational tools, recognizing their essential-
facility nature. 

As already noted, navigational tools are becomingAsnlreadingly iorantd navigaftioa tol bcoing
increasingly important for effective communication. 

Information users need such tools to help them 

locate information in a form and format that is most 
useful to them. Information providers need naviga-
tional tools not only to help them identify the most 
efficient modes of transmission, but also to assist 
them in identifying and making themselves known 
to potential audiences. Moreover, because the value 
of such tools is likely to increase in the future-
together with the amount of available information, 
its growing strategic importance, and the develop-
ment of new transmission modes-new rules gov- 
erning access to them may be required. In particular, 
Congress may want to provide common--arrier 
status for critical navigational tools, recognizing 
their essential-facility nature. Such a policy assumes 
not only that such tools are becoming increasingly 
critical, but also that the structure of the market is 
such that effective competition is lacking and access 
is limited, 

Providers of navigational tools are unlikely tp 
favor the status of common carrier. Like other 

providers of information media, they would most 
likely view such restrictions as infringing on their 
first-amendment rights and depriving them of signif
icant market opportunities. To date, this status has 
been granted only when it has been established that 
facilities are essential. Individuals who might other
wise be excluded from gaining access to information 
will argue that they are being deprived of an 
essential service. Thus, the issue might hinge on 
what constitutes first-amendment rights, as well as 
an essential service, in the economic realm, given 
the enhanced role of information in society. 

Option D: Strengthen requirements to provide 
public access to production facilities. 
The Cable Communications Policy Act of 1984 

included provisions that grant franchise bodies the 
authority: 

... to enforce any provisions of the franchise for 
.services, facilities, or equipment proposed by thecable operator which relate to public, educational, oroenetlueo hne aaiy
 
governmental use of channel capacity. 133
 

Public-access channels have had mixed success, 
as program producers often suffer from lack of 
funding, inadequate equipment, and viewer apathy. 
While some have been pleased with the quality of 
programming, 134 others have viewed it as mar
ginal. 135 Conditions are changing, however, and 
such a policy might now be more successful. Not 
only is there more user-friendly equipment available 
for producing content, but the cable audience is now 
large and perhaps diverse enough to encourage more 
varied programming. 

Reinforcing such a policy would be strongly 
bpposed by the cable industry if it were expected to 
bear the costs of additional facilities. It also raises 
the question of whether such a policy might also be 
extended to other forms of media. This issue might 
become much more complex if telephone companies 
were allowed into the information-services business. 
Congress would need to decide whether telephone 
companies, too, would have special obligations to 

'3 1Drapcr, op. cit., footnotc 129. See also Benjamin Klein. "The Competitive Consequences of Vertical Integration in the Cable Indusiry,"June 1989, 
University of California, I-As Angeles. 

132For onc account ot these arguments, see "Should the FCC Modify Its Policies Concerning CablefIelco Cross-Ownership?" Frank W. Lloyd, "No: 
'Ae Should Fear aSingle Infornation Pipeline to the lome." Telematics, vol. 5. No. 12. December 1988. pp. 8-10. 

13361 1(c), codhfied at 47 U.S.C. 53 l(c1. 

14See discussion of cable community access channels in ch. 7. 
135Thortas Streeter. "The Cable Fable Revisited: Discourse. P1olicy, and the Making of Cable Television," Critical Studies in Mass Communication, 

vol. 4, 1987. p. 195. 
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provide the public with access to production facili-
ties and assist them in producing content, 

Strategy 5: Influence the level and availability of 
the tools and resources required to access 
communication and information services. 

Option A: Foster the relationship between the 
producers and distributors of communication 
content. 
Congress could act as a facilitator by brokering 

the relationship between the independent and minor-
ity producers and distributors of information. Such 

function might be assigned to, for example the
National Endow m ent fc,r the A rts or the N ation al 
Endowment for the Humanities. The major con
straint of this option is the cost. In addition,
traditional producers may oppose assistance to 
independent producers if they see them as potential 
competitors. On the other hand, they might view this 
option as beneficial if it serves to enrich the overall 
creative environment, 

Option B. Provide Federal support for technologi-
cal literacy programs, 

The Federal Government might provide support 
for die development of programs to train individuals 
in the use and ethics of using new communication 
technologies and in evaluating content. One way of 
doing this would be to tap into the expertise that the 
Department of Defense has developed in technology 
training. 136 Since a comprehensive policy might be 
extremely costly-involving equipment support,
teacher training, and the estabiishment of new 
centers for learning-one argument against this 
policy would be cost constraints. However, these 
could be ameliorated by supporting training efforts 
that are already under way. Assuming a role in 
coordination might be the most effective way to 
leverage Federal dollars. Another argument against 
this option would be that it is impossible to deal with 
technological literacy without addressing the under-lyinof t pro lem
el ck o ba~ic iter cyprovided
lying problem of the lack of basic literacy, 

It is unlikely that the educational community 
would oppose this option; however, some would 

argue that government support for literacy should be 
funneled through State and local authorities in order 
to minimize bureaucracy and to best target local 
needs. 

Option C: Increase funding and support for direct 
research on navigational tools. 

Present government support is limited primarily 
tG designing navigational tools to assist scientific.military, and technical research. Givcn the enhanced 
role of communication in the political, cultural, and 

economic realms, government may want to develop 
a more aggressive policy to assure the transferof thise p rtsodt e s c o s 

Support for or opposition to such a policy would 
depend on how it was implemented. Opposition will 
develop if some groups are favored at the expense of 
others; for example, government support for one 
kind of equipment standard will put other vendors at 
a disadvantage. On the other hand, users will benefit.
To the extent that this option served to equaliie
opportunities for gaining access to communication 

paths, it might be opposed by those who currently 
can use navigational tools to gain strategic advan
tage. 

Option D: Provide fhtnding for creation of biblio
graphical devices for publicly fitnded programs 
and information. 

The Federal Government already provides a 
variety of bibliographic services, such as the Depart
ment of Education's ERIC (Educational Resources 
Information Center) and AGRICOLA, compiled by
the National Agricultural Library. Those who wish 
to provide alternative services in the marketplace 
would be opposed to this option. The information 

the servicesThese be are 
discussed in considerable depth in the OTA study, 
industry arguesin thatmarketplace.these canissuesbetter 

"Informing the Nation,'' 13 7 and will not be discussed 
here. 

5
13An example of such an arrangement is provided in the Training Technology Transfer Act of 198H (20t U.S.C 509). To take advantage of theinvestment of public funds already made in the deselopment of educafion and training software, panicularly in the Department of Defense, tis actfacilitates die transfcr of education and training software from Federal agencies to the public and private sectors and to State and local governments andagencies, including educational systems and educational institutions, in order to supporl the education, training, and retraining of industrial workers. 
especially workers in small busintss concerns. 

37OTA, op. cit.. footnote 52. 
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Strategy 6: Assume a more proactive role to 

assure robust debate on issues of public impor-

tance. 


A major purpose of the first amendment is to 

protect the free discussion of governmental af-


-38 fairs.1 At this time, the government's role in 
assuring a diverse "marketplace of ideas" is ambigu-
ous. In the print media, the government plays almost 
no role in promoting debate on public issues. In 
broadcasting, although the FCC has ruled that the 
Fairness Doctrine is an unconstitutional infringe-
ment on the first-amendment rights of broadcast-
ers, 130 , the Equal Time Requirement and the Public 
Trustee Standard still appear to be in force. A more
proactive government role might include congres-
siona options such as the following, 

Option A. Codify the FairnessDoctrinefor broad-
castersand/or extend it to other media. 

Most broadcasters and other media providers, as 
well as the present FCC, are opposed to this option. 
They claim that there is now an abundance of media 
channels, and thus the Fairness Doctrine is no longer
justified on the grounds of spectrum scarcity. They 
also maintain that the Fairness Doctrine does not 
promote the diversity of messages, but in fact has a 
chilling effect because broadcasters are reluctant to 
broadca.st controversial materials and risk being 
accused of providing unbalanced coverage. This 
argument, however, ignores the fact that the Fairness 
Doctrine itself requires coverage of controversial 
issues. 

I -l'he Suprcne Court has recogn,,ed tire special status for first-amendimen 

A number of public interest groups-such as the 
Media Access Project, the American Civil Liberties 
Union (ACLU), and the United Church of Christ
favor the Fairness Doctrine because they believe it 
gives them leverage in getting public issues aired. 
Two broadcasters, Fisher Broadcasting Inc. and 
Westinghouse Broadcasting and Cable Co., assert 
that the Fairness Doctrine does not inhibit their 
coverage of controversial issues of public impor

° tance. 14 If the Fairness Doctrine were reinstated, 
however, the public-trustee status of broadcasters 
might be less open to challenge, enabling them to 
argue against spectrum licensing or any proposal to 
give them common-carrier status. 

One criticism of the Fairness Doctrine has been 
that it singles out the broadcasting media and 
requires them to give a certain type of coverage to 
issues of public importance. Such a standard has not 
been imposed on the print media. 141Although cable 
is legally required to comply with the Fairness 
Doctrine, the FCC has not enforced the doctrine 
since 1974.142 Given the difficulties certain groups 
have in accessing communication paths and the lack 
of diversity in messages carried (see chs. 6 and 7),
Congress could extend the Fairness Doctrine to all 
media. However, many would oppose this approach,
fearing that such government regulation would lead 
to government control over content. The Supreme
Court's Miami Herald ruling, 143 which invalidated 
Florida's right-of-reply statute as a violation of the 
first amendment's freedom of the press, would be a 
precedent for invalidating an extension of the 
Fairness Doctrine to the print media. 144 

protection oif communication related to political affairs in a number of
anstaitii.c' In Ror ,. United State.%. 354 1.S 476. 481 1957), the Court stated thai the first anicrndnent affords the broadest protection to politicalC,pressi niinorder-to assure ithel unfettered interchange of ideas for the bringing about of'lolitical and social changesdestred by the people."Similarly
Iit lihe Ve-it iork Intme. v Sullian. 37h t: S. 254. 270 (1964), the Court spoke ot the "'profound national commitment to the principle that debate on 
puhhL issuc, should be uninhibited. robust, and "side oen." 

I"On Aug. .1, 1988. the f-C( declared the 38-year-old Fairness Doctrine unconstitutional. Rep. John Dingell (D-Mich) and Senator Ernest Hollings 
t D-S C) have led efforts to reinstate the Fairness Doctrine anid give it statutory status: however, they did not have enough votes to override a threatenedN,'iIo k l'resident Reagan. Prior to the FC('s action, Congress had passed ahill to codify the Fairness Doctrine (S.742 was passed by the Senate on Apr.
21. 108'7, and II.R 193t was passed by tie Itouse on June 3. 1987)., which was vetoed by President Reagan on June 19, 1987. 

'"'lc FV'(s Mteredith decision ,asquoted in Broadcastrng.Aug. lt, 1987. p. 39-F. 
4 hi'll,argulient for this dhscrepanc. has been based or Noadcasting's scarcity of spectrunt. See RedLion Broadcastingv. FCC. 395 U.S. 367. 1969. 
12( C("iniw'd he [airnress l.I,:tnii" on cable systems in 1969 (six. 76-29 ('..R.). See George IH.Shapiro. Philip It. Kurland, aid Jaunc.s P. Mercurio. 

' *'leSprech(Ness York, NY Law & Iusir1ss. Iiic., 1983). pp, 49-75; and Daniel t.. Brenier arid Monroe F. Price. Cable Television and Other 
N,,rdhrojd'a.t Video iNew York, NY C'lark IBoardman ('o.. l.id., 1986), pp. 6-72- -6-74. 

113 1nMiami it raid Pubh.thing i, v. Tormillo, 418 UiS. 241 (974), tile Supreme Court held unconstitutional a Florida law that gave political
candidates aright of reply to newsp per criticism or the grounds that the first amendment freedom of the press prohibits any goverrnmcntal regulation(if the prcs, that would require it to print siliethi og it would not otherwise print. One of the Court's concerns was that editors rtight not print political 
dihorils in order it) avoid (ontroversy
 

IitfIhna, NI Durbir. 
 'E'tending the [airness Woctrine to the Print Media," Library of Congress, Congressional Research Service. CRS Rep)n 
87-584 A. June 17, 1987. 
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Option B: Mandate time and space on communica- formulating, overseeing, and actually enforcing
4on pathways for discussion of public policY guidelines. Broadcasters and civil libertarians have 
issues. been strongly opposed to any government interven-
Rather than regulating the content of media, as the tion in program content. For example, the 100th 

Fairness Doctrine does, Congress could instead Congress passed a bill (H.R. 3966) to reimpose
the structure of media access in order to limits on the amount of advertising on children'sprovidee diversity.115 For example. Congress television shows. The bill was opposed by the FCC 

could subsidize those wishing to use existing media and the Department of Justice, but NAB said that 

for public affairs discussions, designate certain cable broadcasters could live with this measure. The bill 
channels for such discussions, prohibit multiple was supported by Action for Children's Television 
ownership or require diversity of ownership, or and many public interest groups concerned about
establish new public forums, such m computer family values. 1' 8 President Reagan pocket-vetoedbulletin boards and publicly supported broadcasting the bill. saying that "this bill simply cannot be 

stations. Henry Geller has proposed that broadcast reconciled with the freedom of expression secured 
9

station-owners be charged a "spectrum fee" that by our Constitution."'' 

would be used to subsidize public-affairs program- Alternatively, Congress could relax antitrust reg
ming on public radio and television. The National u lton a t co oer e velop he mediaess nitBradcsterAssoiaton o (NB) as sggeted ulations to allow the media to cooperate in develop-A ssoc ia tio n o f Broa d c as t e rs ( NA 1 3)ha s s u g g ested i g v l n a y s a d r s f r c r a n p o r m a e sthting voluntary standards for certain program areas.tatfrevenu oirmingseil access toiafr public Such legislation has been proposed with respect to 
affairs programming-specifcally access to public violence in progranming. 15 The ACLU opposed
broadcasting-should conic not from the broadcast- the bill on the grounds that it represented congres
ers, but from consumers in the foi of taxes on TVs. sional control over portions of TV content. Although
radios, and VCRs."(, the networks opposed the bill, NAB did not: 

Owners of private media would probably oppose however, they expressed concerns about how the 
this option to the extent that they would lose guidelines would be implemented. Children's advo
advertising revenues. One argument against 
 this cates, including many in the medical profession,
option is that most people do not watch public affairs support controls on violence on TV. 151 
programming and that increasing the amount of 
coverage or improving the quality of coverage will Option D: Adopt campaign-reform legislation. 
not change public behavior. 
Option C. Require inedia provide'rs to uphold inore As chapter 6 points out, the costs of political

tringentpuhlic-inter'.ststandards. campaigns restrict to communication pathsaccessfor both potential candidates and citizens who want 
At present, there are no explicit public-interest to influence the electoral process through campaign

standards. One option. therefore, would be for contributions. Accompanying the increase in cam-
Congress to establish explicit standards and nicas- paign expenditures has been a decrease in voter 
ures for what constitutes public-interest prograiu- turnout, an increase in political cynicism, a decrease 
ring. For example. Congress could establish quanti- in the importance of political parties, and an increase 
tative measures for particular programming catego- in the influence of political action committees 
ries, such as children's prograniming and local (PACs) and political consultants. Part of the increas
public affairs. 1,7 However, there have been prob- ing cost of campaigns can be attributed to the high
lemIs with such policies in the past. particularly in costs of waging a media campaign. 

:4 "Frecdorn and tairnes Regtlaing the Maxs Mcd1li i.- optl.oran i'uiPhh Poli %vol. 6, No 4. Fall 1986, pp 1-5
 
"'Johrn iBurgess. "tBroad'a-StCrs ( 11 r PIl lohla,\ Salt of I Vs, Radios anrd VCBR ." Te i htin ton 'u.w, No' I11.1t87, P FI

1"tor a disttsion if past ciorNts Toc,'1hsh tuaIranlo a c standards fir broadcasters, scc I)ouglas (itisburg. Regulatin q thiroad rat.rg (St. Paul, 
MN: West Publishing Co . ),7'Ni, pP 142- I49 

l4 3 065"Paul Starobin, "Bill to Boost t)ualit. of Kids' TV Clears Despite Veto Possibilit) . CQ liecki Report,, Xi. 22, 1988, p. . 
14lReagan Pockei-Vetoc s fill Chithlcins I Die P ,,inon t'.- t Post, No% 6. ' ., p A 

'S.S- %%&,as hul 34S d riot pass the House. "A .I.' Attacks Bill. II thge.t, Oct. 10, 1988, p. 6.pa.scd b%the Senale, II.R 1d FV Violence 

IlJody 'A Ike. "More Voi-cs Join Mcdii tic in E.pressing Concern O,er Amount. (Contentot What Chidren See (in TV, JAMA, Oct. 7, 1988, 
vol 2W(1.No I1. pp. 1831. 1835 
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To reform political campaigns. Congress could e initiate legislation placing limits on the amountconsider the following options: of money that can be spent on political adver
* 	extend public funding, such as that provided to tisements" 

presidential candidates. to congressional candi- * impose standards on the form of politicaldates, State or local candidates, and nonprofit advertisements, thereby making them more
groups; 152 

uniform, cheaper, and less subject to price* 	reconsider and extend the limits on individual differences;151

campaign contributions:'5" 
 o hold hearings to assess the impact of negative" decrease the amounts that PACs can contribute advertising on recent Federal elections andto 	a candidate or establish an overall limit on consider ways to regulate negative advertising;
the PAC contributions that Federal candidates
 
can accept;I' 
 o 	investigate the impact of media practices, such* 	restrict the length of tle campaign season; 155 as 	news-program coverage of political candi

* 	clarify what is meant by "lowest unit rate- that dates 161 and polling; 16' and
56  can be charged for political broadcasting; * investigate the influence of political consult* 	provide free media time to candidates for ants and the impact of technology-supported

Federal offices;157  
campaign practices. 

2'ln the I(XJth Congress, the focal point of such efforts was the Senatorial Election Campaign Act of 1987 (S.2). introduced by Senators Boren andByrd. which provided public finrancing and spending limits in Senate elections. Republicans opposed to spending limits and public funding were ableto filibuster the bill. For a review of campaign fIancing reforn. see Joseph E. Cantor and Thomas M. Durbin. "Campaign Financing." Library ofCongress. Congressional Research Service. CRS Issue Brief. May 12. 1988.

15'One loophole that Congress created in 1979 is 
 that national panics can solicit unlimited contributions from corporations, labor unions, andindividuals for State and local partns. routine expenses, and party-building activities. See Charles R. Babcock. "$100 Million in Campaign DonationsBelie Notion of Federal Limits." Th' Wa hni'tPo/'ost. Nos 8. 1988. p. A 12. and Carol Matlack, "Backdoor Spending."National Journal,Oct. 8. 1988. 

pp. 2516-2519 
"4A numberof such bills have been proptdsed, including the Cunpaign Reform Act of 1987 (H.R. I6A the Comprehensive Campaign Finance RefomiAct of 1987 (H.R. 5731. the Senate Campaign Cost Linitation ard Public Financing Act (S.645. S 725). arid tie Bipanisan CommissionCongres :ional Cairnpaign Financing Act (S. I672i 	

and
See Cantor and Durbin, op. cit., ftnote 151. p. 6. Such changes. however, could be sidestepped byPACs increasing their independent expenditures. "1ht1 under Bucklrv cannot be limited.
 

I"A restricted cinipaign sea.,on kould be arcqurrcinent for receiving public funding, as is presently the case 
Affecting the length of campaigns mightalso txaccomplished by refomiig the nominating process Etther anationa! prinary or aregional primary ight restrict the length olpre-conventioncampaigning Kevin J.Colemnan. "The l'rrsidential Notinating Process The Regional Primary Movement and Proposed Refomis.- Library olCongress.
Congressional Research Service. CRS Issue Brief 
IB861 17. Mar. 7. 1988.

"'TheCampaign Cost Reduction Act (S.2627) would establish that a station's charge for preemptible political time would have to equal its lowest
preemptible rate for that spot. antd that a fixed spot rate could be' no more than one-half again the prccnptible rate. "Congress 
 laxiks for Better Deals on Campaigns." Television.,Radi, Ae'. Oct 1. 1988. p 17 
"For example, in the I(Xhh ( ongress., Repre',eniative Stratton mtroduced the Free Political Broadcasting Act of 1987 (It.R521 to provide free radioand TV tite to Federal candidates lie also to-sponsored. th Senator Pc!l, the Ilonned Electorate Act of 1987 to require TV stations to provide freetime to political parties for cotnmunicattons bs Ilouwe and Senate candidates. 

15T81-c 1971 Federal tlection ('ampaign t iniplxsed spenditg limits on media advertising b) Federal candidates, but these were repealed in 1974.To he consistent with BuiIh. hints on adsetiscmcits would ha--e to be pan of a pubhi funding schene.
15In the 98th Congress, Senators Rudmanand Itouye. adoptig tinsapproach, introduced the Fairness itnPolitical Advertisiig Act. Among otherthings, this act would require thaithe purfiasetr of the ad or a designee! 1I speak to the caniera for the duration if thead; 2) permit ionie variation inbackgrounds, provided theN are taken with the sane lens as the speaker; and 3)mandate written material identifying the speaker snd purchaser of thead Curtis B. Gans. testiions before the Seiate Coniuitee on Commerce.Science, and Transportation. Sept. 1(. 1985. pp. 12-13.Itqhe FCC has exempted broatlcasters from the equal tune requireients when candidates appear on abona ide news interview or documentar) prograni, which includes televsion sthows sucft as "Donthuc" and "Entertaineit Tonight." Sotie candidates supply tapes to broadcast stations, raisinganother question about the definition of aboria tide news program. Jack Loftus, "FCC Goes Easy on Political TV," Teh'vistonRadio Age, Apr. 4, 1988. 

pp. 43. 132. 
i6IA number of bills hase been introduced iteither restrict the use of or lessen tihe impact of exit polls. One proposal that has been supported by themedia is to adopt aumfomi poll-closing tinc the networks have given their verbal commitment that. ifsuch alaw were enacted, they would not announceexit-poll results until the polls closed. Statements of represcntauves front ABC. CBS. and NBC on S.182 before the Senate Comnittee on Rules, May

12. 1988, 
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Chapter 10 

Security and Survivability 
of the Communication Infrastructure 

INTRODUCTION 
Security and survivability are essential character-

istics of the communication infrastructure.' How-
ever, establishing a secure and survivable infrastruc
ture requires tradeoffs between security and surviv-
ability on the one hand, and access, cost, and ease of 
use on the other. 2 Experts estimate, for example, that 
security features constitute approximately 10 to 20 
percent of a network's overhead costs. Moreover, 
adding features to provide additional security not 
only increases network traffic; i, also slows down 
the speed of transmission. Thus, although most 
people would probably support the general goals of 
security and survivability, they might disagree
significantly on the levels of security and survivabil-
ity required, and the extent to which other communi-
cation goals should be sacrificed in order to achieve 
them. 

THE PROBLEM 
In the past, the security and survivability prob-

lems of the communication infrastructure were not 
particularly germane to most members of the Ameri-
can public. Where such issues did arise, they were
generally resolved outside the public policy arena,
either in the private sector or behind the scenes in 
government. In the future, these issues will become 
less containable. OTA found that security and 
survivability are becoming more important and more 
visible as communication policy goals; in addition. 
it is becoming more difficult to make the tradeoffs 
required to achieve them. Equally important, OTA 
found that the views of stakeholders may diverge to 
a greater extent over how these tradeoffs should be 
made. Moreover, the institutional mechanisms by
which security and survivability issues are to be 
resolved and security goals achieved are not opti-

mally designed. OTA identified a number of factors
that might contribute to security and survivability
problems in the communication infrastructure. They 
include: 

. the increased reliance of business and govern
bent on communication and information

based systems, and hence a greater vulnerabil
ity 	to their failure

2. 	 an increase in the number and variety of 
problems that may threaten the security or 
reliability of communication systems; 

3. 	 an increase in the complexity, decentraliza
tion, arid interdependence of communication 
systems and, hence, in the difficulty of coordi
nating them to achieve security and survivabil
ity goals 

4. 	 a growing divergence in staeholder needs for 
security and reliability; and 

5. 	an increase in the number of people who have 
access to communication systems and who are 
knowledgeable about their use, occurring at atime when there is no consensus about the 
legitimate use of the technology. 

These factors are discussed below. 

Factor1: The increased reliance of business 
and government on communication and 
information-based systems, and hence a 

greater vulnerability to theirfailure. 
Chapters 5 and 6 depict the growth and depend

ence of business and government on communication 
and information-based systems. More and more, in 
all business activities, companies are employing
their communication systems and the information 
stored in them to achieve a competitive advantage.
In addition to using these systems to extend their 
markets, many businesses are using them to actually 

[he word "survivaiihtN" is used here to denote rcliability. reCoverability, contingency plarnning. and/or operating under extreme :ondliors. 
'One instancc where this tradcoff is evident is fhe UNIX operating systen. UNIX's open structure made it Iighly popular aniong atadcmics andresearchers, who spent years enhancing its flexibility. But, by v irtue of its openness and its capacity for networking, UNIX has suffered from beinginhercnl. niore vulnerable and insecure. For a discussion, sec Sanford Sherizen and Fred Engle, "Striving for UNIX Security," Computerworld,Mar. 20, 1989. pp 85-91. For adiscussion of the tradeoff between security and access, and the special problems that this tradeoff prestis to the research co-'imuimii sec KIel Jackson, "Virus Alters Netorking," ConnunicatiuimWeek, Nov. 14, 198., pp. 1. 75. 

--275



276 e Critical Connection: Co~nmunication for the Future 

restructure their organizations on a regional or 
global basis. Thus, the failure of a communication 
system can lead not only to market losses, but also 
to the failure of the business itself. For an indication 
of 	industry vulnerability to computer outages, see 
figure 10-1. 

In a recent survey conducted by the Center for 
Research on Information Systems, University of 
Texas at Arlington, researcher identified four major 
consequences for businesses when information/
communication systems fail: 3 

1. 	the reduction in, or perhaps complete termina-
ion of, the business function: 

2. a loss in revenues; 
3. 	increased costs of doing business; and 

4. intangible costs entailed in the loss of image
and customers, or legal or regulatory viola-
tions. 

As depicted in figure 10-2, the damage to business 
increases with the time it takes to achieve recovery. 

Government, too, is becoming more dependent on 
communication and information systems, and hence 
more vulnerable to their failure.4 Faced with in-
creased costs and budgetary contraints, many gov-
ernment agencies are looking to communication 
systems as a way of improving the efficiency and 
effectiveness of their operations. For example,
online telecommunication systems are now being
used for the delivery of Medicare and food stamp 
benefits, as well as for processing Federal income 
tax forms. 5 Failures in these systems will not only 
create administrative havoc and serious problems for 
the individuals involved, but they may also serve to 

Figure 10-1 -Vulnerability of Industries to
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undermine the support for, and legitimacy of, 
government operations themselves. 
The need for asecure and survivable communica

tion infrastructure has become especially acute in 
the realm of national security and emergency 
preparedness. It has long been a matter of national 
policy that telecommunication services required by
the Federal Government, including for defense 
purposes, should be procured from the commercial 
sector, unless special circumstances dictate other
wise. 6 However, the operational requirements to 
meet the government's security and defense needs 
are becoming greater and greater all the time. For 
example, in October 1981, President Reagan all
nounced a strategic modernization plan that was 
designed to prevent the realization of strategic 

ISteven R. Chrisienscn and L.awrence I.. Schkade, "Financial antiFunctional Impacts of Coimpuler Outages on Businesses," CRIS-87-0. Centerfor
Research on Information Systems,College ot Business Administration, 'he University of Texas at Arlington, TX, January 1987. 
4
See U.S. Congress, Office of Technology Assessment, Defending Secret.s Sharing Dara Ne Lickv and Kevs fir Eletronic Ityibrmatjon,OTA-CIT-3 10 rWasbington, DC. t 'S. Government Printing Office, October 1987); and U.S. Congress, Office of "'cthnology Assessment, FederalGoverwrnent Inforniation Tech log) Management, Seturity, and Conre.%sional Oversight, OTA-CIT-297 (Springfield, VA: Nitional Technical 

Inforniation Service, February 1986. 
5Sec Katherine McGtail. "The Gosernmient's Expenditures on Data Will Soon Equal Money Spent on Voice," Government Netv orking, Sept. 21,

1987, pp. 7-14. 
Sucfh a policy. however, has ioltbeen without its opponents. The "Continuing Resolution for Appropriatiotts for Fiscal Year 1988'' require., allgovernmert agencies to 1x- connected to the Federal Telecottin unicat ions Systin 20(X)(I'S 2(XX)),although some exeptiorts will t,: basismade ontheof existing systems and special needs. lhc DLfense Nuclear Agenc. and the U.S. AnTy,Navy, and Air Force, anong others, havc generally resistedtransferring their services to -rS 2(XX) for both logistical and sccurit' reasons. InDecember 1988. contracts (estiated to be worth $3 billion to $15billion, depending on the number of Federal agencies included) were awarded to Attierican Telephone & Telegraph Co. (A'&') and U.S. SprintCommunications Co. to build the all-digital private network for the government. Inaccordance with the contract, Ar&T will be responsible lrdeveloping a network for agencies representing 60 percent of all traffic. while U.S. Sprint will handle the rest. See Mitch Bets, "Feds Sign FrS 20(X)Net 	Pact," Computerworld, Dec. 12, 1988. pp. 	1, 4. See also Kelly Jackson, "Gov't May Be Forced lb Deal Only With FIS-2000 Winner," 

Comtwunication.ra4'ek,Aug. I,198 8 , p.16. 
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Figure 10-2-Severity of Loss Due to 

Computer Outages 
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dominance by the Soviet Union. In essence, U.S. 
deterrence strategy, encapsulated in National Secu-
rity Decision Directive-13 (NSDD-13), was movedone stage further from one based on mutual assured 
odestu t hreve frmoeibe reponsmtal auter-destruction, or even flexible response and counte.r-
force nuclear targeting, to one of flexible response in 
which the United States would be equipped, and 
demonstrably able, to prevail in any conflict from 
low-intensity operations to prolonged strategic 111i-
clear war. For the policy to succeed. and to be 
credible. U.S. military Command. Control and 
Communications and Intelligence (C3) systems had 
to be "fool proof."' 

Extensive reliance on technology may also make 
it more difficult for organi/ations to recover from 
system failures.8 When technical problems occur, 
the people trained to operate systems manually may 
no longer be available. The Department of the Navy 
was confronted with such asituation, for example, in 
the late I970s. When faced with a computer outage
in their computer-based Combat Information Cen-
ters, the Navy's radar operators found it very
difficult to effectively )erformf theit r;:sk of target-

tracking because many of their basic skills had 
become rusty. 9 

Factor 2: An increase in the number and 

variety of problems that may threaten the 
or reliability of communication 

system s. 

With the advance of information and communica
tion technologies, communication systems are be
coming vulnerable to amuch wider range of possible

earthquakes, fires, and floods, to 
outages, disk crashes, and intruding hack

ers. 1m Two major incidents occurred in 1988 that 
illustrate the variety of system security/reliability 
problems that can occur, as well as the extent of the 
damage that can result. These events were a fire atIllinois Bell Telephone Co.'s Hinsdale central of
fice: and the most serious case ofcomputer hackingto date, involving the implanting of a computer virus 
into the Internet, a major packet-switching network 
that connects research and government computers.

The Hinsdale fire occurred on May 8, 1988, at a 
The tins m isi hubonthat amajor transmission hub that links local telephone 

switching centers with one another and with longdistance networks. The center provides voice and 
data communication services to several communi
ties, as well as to a number of corporate data 
networks operated by companies such a United Air 
Lines, Montgomery Ward & Co.. American Express
Co., and Sears. Approximately 42.(XX) local lines 
and 118,(MX trunks for local and long-distance
call-routing are connected to the Hinsdale central 
office. In the wake of the fire, services were 
suspended for 7 days. An investigation found that.similar to many such incidents, the disaster resulted 
from both human error and mechanical failure-in 
this case, faulty wiring. Many who were affected by
the outage sought unspecified damages for their 
losses. However, the court ruled to dismiss their 
class-action suit, on the grounds that an existing
Illinois tariff limits telephone company liability in 
the event of a service outage to a2(X)-perceit credit,
which in this case amounted to approximately $3.5 
million. However, to reassure its customers about 

'Matin mted State% Polic', for Ielecom 
'Steven R.Chnstenscn and Lawrence 

Ldtnnmd. "Delens,Intercsts al, 1'ni unacaiions." 0)TA contractor report, June I988. p. 30. 
.. Schkade, "Surveying the Aftemath," Comput'riwrld, Mar. 13, 19h9. p. 82 

9Ihid. 
IiI'eter S,Isc,, "No SuthII llinng , a SinallI i sastcr, 'mn ter.orld. Jul,11,1 988, pp.S I-S11. 
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the integrity of the network, Ameritech announced 
that it will invest $80 million,during the next 5 years 
to preclude a similar mishap in the future. 11 

The impact of the fire in Hinsdale was not only 
felt by those in the immediate vicinity. Throughout 
the country, many users began to examine and 
investigate the security and reliability of their 
communication networks. For example, a number of 
large users and user organizations in New York 
began to press the public telephone company to 
develop an emergency backup system that would 
allow them to connect their businesses to two central 
offices instead of one. 2 The fire not only heigntened 
users' awareness of their grow"*:ig vulnerability; it 
also raised some fundamental questions about liabil-
ity in the event of major system failures.' 3 

Reinforcing and underscoring this growing con-

cern about system vulnerability has been the signifi-
cant growth in the phenomenon of computer vi
ruses. 14 As can be seen in figure 10-3, while only 
3,000 machines were damaged by viruses in the first 
2 months of 1988, over 30,(XX) systems were 
affected in the last 2 months of the same year.15 
Moreover, because vinses occur surreptitiously and 
act subtly to cause all sorts of damage, they serve to 
epitomize and symbolize the unpredictability of 
communication system failure, and the problems of 
anticipating and preparing for it. In fact, as depicted
in figure 10-4, the damage resulting from computer 
viruses occurs in a series of four stages. becoming
increasingly more severe the longer the virus re-
mains unobserved. 

One of the most publicized and disruptive coin-
puter-virus incidents to date occurred in November 
1988, when it was reported that a 23-year-old, 
first-year computer science graduate student at 
Cornell University had tapped into the Internet 

Figure 10-3-1988 Increase InComputer Devices 
Infected by Viruses 

Thousands of new machines infected each month 
20 

* 

15 

10 

0 
jan Feb. Mar. Apr MayJunejuly Aug Sept.Oct. Nov Dec. 

*includes trie Intc,' at ,nlection 

SOURCE: Copyright 1989 byCWPublishing Inc., Framingham. MA01701. 
Reprinted with permission from Computerword, vol. 23, No. 6,
Feb. 13. 1989, p 90. 

network. By taking advantage of a well-known 
weakness in the UNIX operating system and its 
accompanying electronic mail application, Send
mail, a virus was implanted that, within a few hours, 
infected more than 6,200 computers. Among the 
networks affected were those belonging to a number 
of government laboratories, including the Lawrence 
Livermore National Laboratory in California where 
research is conducted on nuclear weapons and 
civilian energy. 16 

Given the growing number of ways in which 
communication systems are becoming ",ulnerable, 
users now have to adopt multiple approaches to 
provide for secure and survivable networks. This 
requirement complicates the processes entailed in 
protecting communication networks, and can greatly 
add to theexpense of providing that protection. 

IlSteven ritch, "Illinois Delays Fire Rexirt." (onrniuitoatuiots ee-k, Nov. 14, t988. p. 12; and Beth Schult. "Ill. Bell Crafts Disaster Plan," 
Coirnuniuaotim Week, Mar. 20, t 1)89 

hIJohtt Foley, "Telco Switch Vuincrabllil Worries Financial Users." ('ommununtoon.Week, June 27. 1)98. pp. t, 17.
 
11tbid. As Fole, notes. althougi most u,,rs alread.l have thei owvt contingency plans -includitg those that use fiber optics. titcrowave. or satellite
 

system, -- to bypass the local loop, most of their plans to restore their private networks n the event of disaster require a healthy public network,
11A virus is a computer program that is surreptitiously passed on to other cotiputers otl iie or through the exchange of tieiiorv disks. Introduced 

by piggybacking ots1 tegitiniate prograis or messages, they are generally intended to cause damage by destroying data or overloadtig computer systems.
They can be designed to act ininiediatelh. or set it oprate at a gi sen lite. 

5Sce John D. McAfee, "Managing the Virus Threat," Computerorld, Feb. 13, 1988, p. 89. 
16For accounts of this incident. see Tony Fainberg. The Night the Network Failed," New Scientist, vol. 121, No. 1654. Mar. 4, 1989, pp. 48-42; and 

Philip J. Hilts." 'Virus' Hits Vast Computer Nctsork," The Washington Post, Nov. 4, 1988, pp. A-!, A-4. For a discussion of the impact on networks, 
see Jackson, op. cit., footnote 2. pp t. 74-75. 
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Addressing security problems is also complicated 
by rapidly changing technologies. New technologies 
bring with them novel, and often unforeseen, secu
rity problems. For example, when voice mail began 
to be widely deployed, hackers quickly discovered 
ways of using this technology to tap long-distance 
telephone lines.'" Questions are now being raised 
about how the introduction of integrated services 
digital networks (ISDN) will affect the security 
requirements of present and future networks.i 8 In 
addition, with the increased use of cellular radio for
data transmission and facsimile calls, there is 
increasing concern about the security risks entailedin the use of these technologies."9 

The convergence of computer and telecommuni
cation technologies also gives rise to problems of 
contingency planning because tile requirements for 
the two systcms are quite different. Moreover, 
F~ecirity personnel for computers and telecommuni-
cation differ greatly on what they see as the major
security problems and safeguards. Because there is 
no consensus in government or illthe private sector 
as to whether computer managers or network man-
agers should be responsible for information security, 
effective security arrangements are often hindered 
by political turf battles, uncoordinated activity, and 
lapses in security coverage.2 

Factor 3: An increase in the complexity, 
decentralization, and interdependence of 
communication systems and, hence, in the
diffculty of coordinating them to achieve 
security or survivability goals. 

Increases in computing power and decentraliza-
tion of computing functions have increased the 
vulnerability of computer and communication sys
tems to unauthorized use. Early systems were 
designed to be used by trained operators in reason
ably controlled work environments; therefore, only 
local access to systems was of concern. Today's 

Figure 10-4-Four Stages of Viral Infection of
 
Computer Systems
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SOURCE: 	Ccpyright 1989by CW Publishing Inc., Framingham, MA 01701 
Reprinted with permission from Computerworld, vol. 23,No. 6,Feb. 13,1989, p.91. 

17See, for a discLssion, John Burgess. "Hackers Find Ncv Way 1b Tap l)ng Distance Lines." The Washington Post.Oct. 6,1988, p. F-I.
 
18A recent report by Coopers & Lybrand, '"llie
Security of Network Systems." concludes. for example, that: "in view of the changing environmentand the importance of network system security, increased emphasis should be given to security within ISDN." As cited in Clare Lees, "Security: AManagement Issue," Telecomnunicationa. February 1989, p. 37. On the other hand, it has been suggested that the out-of-band signaling on the D channelis a major security feature of ISDN. making it casier to audit and authenticate user identification through the network. See, for a discussion. JamesSherman and William Demlow, "'ISDN: A Telecom Security Blanket," Teleplony, Mar, 6,1989, pp. 33, 35. 
19Se Nick Vafiadis, "Cellular Radio: Vulnerable to Attack," Telecommunications, February 1989, pp. 55-56. 
20Sanford Sherizen, "Federal Computers and Telecommunications: Security and Reliability Considerations and Computer Crime Legislative

Options," OTA contractor report, February 1985. 
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systems, on the other hand. are designed for maxi-
mum use-that is,to be used by anyone, anywhere.2' 
One measure of this kind of security problem, for 
example, is the rapid proliferation of local area 
networks (LANs). whose market was estimated to 
grow from $2.6 billion in 1987.aMcoor o ldin t o o n toe$4.2 billion in1 9 v e 8.22 
 m aret ese rch

1988.22 Moreover, according to one market research 
company, by 1992, 35 percent of all personal
computers (PCs) sold will be networked, and 50 to 
60 percent of all new PCs acquired by Fortune 1000 
companies will be connected to LANs.2-Character-
izing the problems of control that thi.s spread ofLANs is likely to generate, one observer has said: 

Once stand-alone personal computer users are 
given access to a local-area network, controlling 
them is like tr .ing to corral fish within a publicfence. 4 

The iv:; ,':\sed concentration of (datain fewer and 

fewer facil;ti:-s also makes co'nmunication systems 

more vulne:',ble to breaches 
 in securil,,. When 
operatin, a T3 network (circuits that ,rate at
44.736 megabits per second), network recovery is 
critical. The T3 signal is capable of transporting a
total of G72 voice channels at 64 kilobits per second 
each; few networks could handle asimultaneous loss 
of 672 circuits. And high-capacity digital switches 
can connect and proces more than a million calls in 
a single hour. As the executivc vice-president of 
Contel has described it: "The network is getting 
thinner and thinner, and switches are getting ligger
and biL:gcr." - Given this ability of'optical fibers and 
electronic switches to hand',e vast quatitities of data 
through fewer and fewer facilities, the number of 

people affected by a system failure will be much 
greater than ever before.2 6 

These technological complexities are com-
These byhogical onexiti fre 


pounded by organizational ones. Organizations fre
quentlyc o nfailtrolto make the importantand decision of how ill in form ation, where with in the
organizational structure the responsibility for such 
control will reside. These organizational problems 
ae likely to increase, moreover, to the extent that 
businesses employ new communication technolo
gies to expand the scope of their opetations. Morcoften than not, technologies are deployed withoutconsideration of their security implications.2 7 

Factor4: A growing divergence in stakeholder
 
needsfor security andreliability.
 

Although virtually all users are concerned about 
some combination of confidentiality, integrity, and 
continuity of service, government agencies and the 
business community often have very different out
looks and needs when it comes to safeguarding
infornation in computer and communication sys
terns. Business-users have 
 tended to consolidate
 
their requirements for common information 
 safe
guards through voluntary participation in the activi
ties of U.S. and international organizations that 
develop open public standards. 2 8 In contrast, the 
National Security Agency (NSA) sets its own 
standards in a process that is soetme s open to the 
public (e.g., computer security) and sometimes not 
(e.g., communication security).

These and other differences raise the question of 
whether information safeguards designed by and for 
the defense and intelligence agencies are well suited 

"1Based on the "urowth of netw;orking, the market research company, Frost & Sullivan. has estimated that theoverall market for computer securitywkould junip from $588 million in 1988 to $! billion by 1993. See Kelly Jackson, "Virus Fosters Growth in Sales of Security Products,"
Crpuw ui atitonWcek Nov 21, 1Q88, p 16.
22

See, for one discussion.Millael 
I. Sobol, "Security Concerns in a Local Area Network Environment," Tehkcormnunications, March 1988, pp. 96. 

"'This estniate was made b. !orrester Researc . Inc.. and rexrted inMarc Cecere, "Backdoor Lans: How to Manage Unsanctioned Networks."
Comnyutervi orld, Nov. 2. 1988. p 31.
 

"Ilbid. 
25As quoted it ibid , p. 9 
"'I'llen Block arid lienry D.L.cvine, "P'rotecting the Last Mile: The Quest fora Robust Local Exchange Network." Tclematics, vol. 5, No. 10, October

1988, p 0. 
7See l.es, op. ci,,footnote 18, pp. 37, 38. 40.42.
 

'8Rcettly, for example the Corporation forOpen Systems (COS) 
 has been giving thought to the idea of establishing a special task force to developnetwork security standards. The task force would review current and future security efforts and make recommendations to the American NationalStandard.s Institute. In addition, it would seek to encourage vendors toprovide products meeting these standards. See Kcll) Jackson, "COS Is GettingSerious About Network Security," C o nmunticaniouik, Feb. 6,1989, pp. 34-35. 
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to the needs of commercial and other users. As noted however, how they will be allocated in the future.by Albert Belisle, the banking community, for one, Some have suggested, for example, that the Departis becoming increasingly concerned about: ment of Defense (DoD) might provide direct funding 
...the move to protect all sensitive intbnnation in for system upgrades. 32 In the State of New York,
the same manner-business information, infonna- large users have been negotiating with NYNEX totion of importance to the national interest, and provide greater redundancy in the public network.classified defense infornmation. Within both the Elsewhere, other businesses have ocen informed bypublic and private sectors, there isa need for abroad telephone company managers that, although technispectrum of information systems security standards, cally feasible, the cost of such security measurestechniques, and tools. There must be a range of would be too high. As one telephone companysecurity "solutions" that can be matched to the value manager characterized it: "There is nothing we can'tof the information being prntected, and the nature of do; there are only things that you can't afford."33 
the threats. Outside of the classified and national Competitors oflocal exchange carriers argue,more
security arenas, both the private and public sectors2must select cost-effective security oetit o lemeasures. over, that the arier ar e,best way to provide for a reliable,secure communication infrastructure is to promoteSome citizens" groups have also questioned the competition at the local level.

level of security required by government for some 
types of information and communication activities. Factor5: An increase in the number ofpeopleResponding to the 'resident's National Security who have access to communication systems
Decision Directive 145, in September 1984, the

American Civil Liberties Union expressed the fear and who are knowledgeable about their use,
that such measures went too far, and could be used 
 occurring at a time when there is noto deprive individuals of access to the information consensus about the legitimate use of the
they need to perform effectively as citizens. 31  technology.
 

Given these divergent security needs, questions 
 As more and more people have gained access toauise with respect to how much security should be communication and information-based systems, theprovided in the public network, how its costs should problems of piracy and unauthorized use havebe determined, and how it should be paid 'or. In the mounted alarmingly. 35 These occurrences rangepast, these costs were generally included in the from those that might be characterized as "benignregulated common carrier's rate base. In is not clear, mischief' to those that clearly constitute serious 
9A lbertR.Belislc. Vice Chairman of the American Bankers Associ aion's Infornation Systems Sec urityManagcmenl Colinillite. testinony athearings on military and civiian control of cnomputer security issues. before the House Committee on Government Operations, Subcommittee oni.egislation and National Securit.. Ma.1.l'989, For a perspective thai piosis a more coin)p1 eientar, relationship bei ,ccnihusncs,; and defense needs.se Ashion I Carter. "Te lecon nllui. aions Policv and '.S. National Security.' it Robert W. ('randall and Kenneth Flaiuin (eds 1.('hanging the Rules,'chnilogii al Ctuan'e Internatioartl C npitltittn. and Re culation in Comrununication.s [\Washlington. DC: The Brookirgs Inst iniiion. 1989).

"I'his dircctive provided NSA s.iIi rcsponsi hiiliht to scLure."by such nicans as are nieCCssar." all government. military, and cis than computer andtelephone systems that handle classiflied infortnailll. ass ellas "other sensitive" inlurtiation, the Iuss of which "could adversely af eci national securit' 
interests." 

31Nathan Weber."- lclcomnun tat on Crimc."At r,o.% the Ilsard.vol. XXIII. No. 2.February I1986. p.21. Se also Sts en I.. Kat/. "National SecurityControls. Information. and ('onlUn cal otis inlie t niilcd Stales,'' Gorernment Inyiortrution 4. No,63.Quarterly.v'ol' 1987, John Shattuck and Muriel
Morisey Silence, '1le Danger, o1Iliormauoi Control," '7ehtuiog Revrvt, vol. 91. 
 No. 3. April 1988. pp. 62-73. 
,'.Carner, op. cil, fotnote 2'), 1 22.1 A, Carter note "A irecedent exist,, in the Civl Reserve Air Fleet program, uhere the department pa)scommercial airlines to niolify lile'floors and dors ol large aircraft so they can sunplccitnmilitary airilit iii warini.e.
 

"Block antid Ivinie. 0p Lii. lisrtlioi.' 26., P I0
 
'o catit[p, %o.
as Robert Alkin, it.c piesidcit ol regulatory and extsernial a fairs forTelexrt CommulniIcat(ins. New York. has ntted. "The lessonof Htisdale is itai insield of pa lp stvice iil oit .nl lliii.. regulators and legislators iti i stIran developing affirmniative policies io encourage localcomtl ti'iin [ie issue is iotiaiotht Bell s> stein collpatics cali I)eutleaSliCd, hUil 10A theirInsiead 11 local cotleneck over tile munications iiloilkcan be Iooserled ei ough )that a Ihlsdalc .itastrophlc will no! hapl'ti again 13oih the publc s.ctr and privac sctor have a role toplay it insuringbaSic integrty of thenation's (tlecoiitUnriLi:iiln iet"inrk ' Robert Atkitison. "W here n'tmnuniit 'i.ik. 

tile 
i tile Blazcs is Securits '.'( itttalttti Aug. S. 

1989,1P , 
35For sonic recent cases, sceJohn Burgess. "Hackers 

F-i 
Find NesA Way ha Tap Lon.Distattc Phone Lines," The WaVsington Po.t. Oct. 6. 1988, pChristine Winter. "Legislators Alerted :o Computer Virus Danger,' The Washington Post,Oct. 14,1989. p. F-1: and Lisa Stet, "The Intrigue and

Ar of Hobbling the Hackers," Catiheri.oo,, Sept. 12. 198S. p. 34. 

http:Catiheri.oo
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computer crimes. Moreover, these activities appear 
to feed on themselves; what begins as a prank by one 
person is later refined into a more destructive or 
criminal form by another. As communication sys-
tems become more user-friendly and more interoper-
able, these problems are likely to multiply. 

One factor underlying the growth of computer 
"hacking" is the lack of an agreed-upon ethic about 
the use of new technologies. t1 In fact, many of those 
using new technologies today share the view that 
some "computer crimes." such as unauthorized entry 
to a private computer system or the use of illegal 
decoders, are less than serious, 

STRATEGIES AND OPTIONS 
To 	address these problems, Congress can pursue

six basic strategies. It can: 

1. 	undertake further study and analysis of the 
changing security and survivability needs of 
the communication infrastructure: 

2. 	 facilitate the transfer of information about 
security and survivability, garnered in public 
agencies, to the private sector-

3. 	establish security and survivability standards 
for key industrial sectors: 

4. 	 provide special emergency facilities for pri-
vate sector use; 

5. 	improve coordination of survivability plan-
ning; and 

6. 	 increase activity geared to preventing security 
breaches. 

These strategies, and the potential options that 
Congress might adopt to caTy them out. are 
discussed below and summarized in figure 10-5. 

Strategy 1: Undertake further study and analysis 
of 	 the changing security and survivability 
needs of the communication infrastructure. 

Option A" Continue ]Jnding and sulport fir the 

National Research Council (NRC) to evaluate the 
state of reliability o thc U.S. conintunication 

infrastructure for purposes o national security 
and emergency preparedness. 

In 1983, the Defense Communications Agency 
(DCA), acting on behalf of the National Communi
cations System (NCS), commissioned NRC to 
address the main problems then confronting Na
tional Security/Energency Preparedness (NS/EP) 
telecommunication provision, and make recommen
dations. In the next 4 years, four reports were issued 
that collectively focused on the paramount need for 
telecommunication survivability. Acknowledging 
the fluidity of the telecommunication market
within which the motivating forces had become the 
emerging technologies, open competitive opportuni
ties. and new commercial studies-the NRC reports 
clearly recommended that NCS and DCA should 
take stronger initiatives to influence both the market 
and new technologies that were in the interests of 

national security and emergency preparedness. For 
example, suggestions were made that electro
magnetic pulse-resistant and radiation-hardened de
signs should be encouraged in NS/EP-dependent 
facilities, or even made mandatory; fiber optic 
cables should be specified whe!-'ver possible; fault
tolerant systems should be employed; and software 
for use in switching should be expanded to meet 
NS/EP priority capabilities. Emphasis was also 
placed on standardization and the need for common 
practices to assist and enhance network-to-network 
interface interoperability and common channel in
teroffice signaling.37 

A fifth report, issued in May 1989, examines how 

society's greater reliance on information increases 
the vulnerability of the Nation's communication 
infrastructure. It concludes: 

Already there are disturbing signs of increased 
vulnerability of the public networks to disrup
tions ... The social and economic consequences of 
serious outages can only increase in a society which 
becomes daily more reliant upon information transfer services for smooth functioning. 

External evaluations of this kind are critical because. 

'Stccn I.cvy. /Ia(ker%Iter,w.s ol the C mputer R' itluttion ((arden ('it,,. NY: Anchor PressIDouhlcday, I98,). As the author poinits out, hacking 
originally occurred among computer sic c huls. and it was apractice thai ac ually gave rise to a number of technological advancenients in the field. 
This original role ha.s given a som csfhat ambiguous mlcaning to the terni "hacker.- and cvcn to the whole concept of "hacking.' 

37:.dnioids, op. cit., oxotnotc 7. p,143 

38Naijonal Research Counil., ("rovting ulmn'ranlitv of the Pdlic Switched Netnork" Implicatoiow ]or National Security Emergency 
Preparedness (Washington, DC: National Acaden. Press, 1989). 

http:signaling.37
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Figure 10-5--CongressIonal Strategies and Options To Address Security/Survivability of the
 
Communication Infrastructure
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SOURCE: Office of Technology Assessment, 1990. 
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short of an emergency, there is no secure way to test 

the system's reliability. 

Option B." Provide funding and support fur studies 

of the security of communication systems. 

Although events such as the fire in Hinsdale, 
Illinois, and the paralysis created among thousands 
of computer systems due to the spread of a powerful 
computer virus have recently highlighted the prob
lems of security and survivability, very little hard 
data exist on the extent to which the private sector 
has experienced these problems. This lack of data is 
due in part to the business community's reluctance 
to make this kind of information public. Many 
business leaders fear that doing so would not only 
increase the problem by challenging others to 
engage in similar activities, but would also under-
mine their credibility with their customes. 39 

Although the private sector is not inclined to 
undertake a broad investigation of the scope of 
security and survivability problems, it may be in the 
government's interest to do so. As discussed in 
chapter 5, the economy is becoming increasingly 
dependent on information-based industries whose 
continued operation is dependent on the security and 
survivability of their computer-based communica-
tion systems. For example, in November 1985, a 
computer problem in the offices of the Bank of New 
York prevented it from completing al exchange of 
government securities. This fault in the system not 
only cost the bank $1.5 million after taxes, but it also 
forced it to borrow $24 billion from the Federal
Reserve System. "t A major fault in autelephonecompaneycmtersystmjor would ie eepmrecompany computer systeml would be even more 
problematic; it might affect many more businesses 
and last for days, not hours. 

Without better infornmation about the extent of the 
security/survivability problem in the private sector. 

the government will not have an adequate basis for 
choosing appropriate courses of action. Hence, this 
option would be a prerequisite for the more proactiveoptions discussed below. 

Option C." Use governmnent procurementpolicies to 
create incentives for vendors to build better 
security into their computer-based communica
tion systems. 

The Federal Government is the largest buyer of 
computers and computer equipment in the United 
States. The FTS 2O(W contract alone, for example, is 
valued at between $3 billion and $15 billion. 
Moreover, government's purchase of the UNIX 
operating system (with two-thirds of it going to 
defense) amounted to $1.93 billion in 1988.41 This 
kind of market leverage provides a way for the 
government to foster secure communication systems 
by structuring government procurement policies in 
ways that will induce vendors to enhance the 
security of their products.4 2 Recently, for example, 
DoD issued Directive 52(X).28. which requires that, 
by 1992, all multicomputer systems meet a mini
mum of C-level security standards. The C-level 
standard calls for need-to-know protection, audit 
compatibility, and user accountability. 3 Moreover. 
NSA's Secure Data Network Systems Project 
(SDNS) has been working for over 2 years to 
develop open systems interconnection (OS)-based 
security standards. In addition, government regula
tions sometimes require firms with Federal contracts 
to have contingency plans for reliable communica
tion services. 44 

Vendors are likely to be responsive to such 
incentives. Tb participate in SI)NS, for example, 
vendors must agree to produce products based on 
protocols developed through the program. 45 More
over, as products become more standardized, ven
dors have been trying to differentiate their wares, 

'9For one discussion, see John ole', and Jcimiier Sanucl. "LUsrs 'onder Net Security. (.o nmniinijiow.l e'i'k. Nov. 14. 1988, rp. 1. 74-75. 
Acording to Foley and Sitnuel. usr, refuse t dhiscus,, the security of their coninunication systems, 1earii that public knowledge ol their systerts could 
leave then open to inixusioli. 

"'Iflock and Levine, op. cit.. Io ttnote 26. pp 1t) 12. 
41Sherien and Engle. op. cit. irinoic 2. p 1 2, 
42For a discussion. sc (6c;orgc Jclen. ninorfarltion Set uritt An Elumov Goal iCiutbridge. MA: Harvard University. Prograun on Information 

RCsourtLes PoiCy. (Cnter for Inforration Polic. Rewaich. 1985. cspcciall] Ch. I10. 
ittch Belt.s, -Secure INIX Arined at Ied )eals. Computr ortd, Nov. 7, 1988. pp. 23, 25. 

"Jatiures Dale, "Disastcr Recovcr. 'lo Hit big Tin. , Stud, Says," Computerisorld,Apr. 17. 1989, p. 21. 

45A number of major vendors arc participating. imnludiig ATr&T. BBN Cotunitttcations, Digital Equipment Corp., GTE Corp., Honeywell Inc.,
IBM, Motorola Corp., Unisys Corp.. Wang Laboatories, Iic., atid Xerox Corp. See Jackson, op. cit., footnote 28, p. 35. 

http:52(X).28
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and security features represent one way of doing
this.4 6 However, one limitation to this option is the 
lack of well-developed procurement standards with-
in 	government agencies. 

Strategy 2: Facilitate the transfer of information 
about security and survivability, garnered inpublic agencies, to the private sector. 


The Computer Security Act of 1987 assigns to the 
National Institute of Standards and Technology 
(NIST) the responsibility for developing technical, 
management, physical, and administrative standards 
and guidelines for security of sensitive information 
in Federal computer systems. The act requires, 
moreover, that each Federal agency provide manda-
tory periodic computer security training for employ-
ees involved in the management, use, or operation of 
Federal computer systern,, within, or under the
supervision of, that agency. 

Given the wisdom and experience gained by
establishing security standards and secure informa-
tion practices in the public sector, the Federal 
Government might want to develop more systematic 
ways of sharing this knowledge with the private 
sector. For example, NIST might enhance its pro-
grams to certify vendors, transfer technology, stan-
dardize designs, procure devices, and encourage the 
development and use of improved safeguards. 47 

Closer cooperation between NIST and the private
sector in security-related matters would also allow 
the government to benefit from innovations and new 
technologies developed in the private sector. One 
step that NIST has already taken in this regard is to 
set up a program for bringing tc'gether government
organizations and private contractors interested in 
interoperability and security in the OSI computer 
network architecture and the ISDN computer archi-
tecture. The fundamental objectives of this program 
are to: 

46Betts. op. cit.. footnote 43.
 
47Since the early 1970s. 


e 	 develop demonstration prototypes of applica
tions and equipment, including hardware and 
software, that provide one or more levels of 
security in an OSI and/or ISDN environment; 

* 	develop data formats, protocols, interfaces, and 
support systems for security in an OSI/ISDN
environment that can be usedFederal information-processingas a basis forstandards. 

Such standards may then be used as bases for 
Federal procurementofservices and systems in 
the future; and 

e 	provide a laboratory in which users, developers,
and vendors can jointly define, develop, and 
test systems that will provide a range of 
telecommunication, network management, and 
security services in a distributed information
processing environment. 

In 	 addition, DoD's Advanced Research Project
has recently created the Computer Emergency Response Team (CERT), which is designed to act as a 
central clearinghouse for information concerning the 
detection of viruses. It will also distribute solutions, 
as they become available, to those who have been 
affected. Its members include staff from the Federal 
Bureau of Investigation, as well as other technical 
and management experts. CERT is located in the 
Software Engineering Institute, Carnegie-Mellon 
University.48 

The major problem involved in the sharing of 
security information between government and the 
private sector stems from the role that security plays
in intelligence and defense. Whereas businesses are 
accustomed to working out criteria and standards in 
open processes, the defense community is typically 
more secretive. Moreover, as the OTA assessment, 
Defending Secrets, Sharing Data," points out, this 
conflict of interest is exacerbated by the fact that the 
law fails to clearly delineate between the responsi-

NIST has conducted a laboratorv-bascd computer security program to develop cost-effective solutiom forprotectingunc lasified infonnation. 'hese solutions aremade available to Federal and private organi/ations through the developncin and publication ofstandards. guidelines. and other tchfnical dcullitlls; spotnsorship of conferences and work'hips: and other icchnology-tansfer activities. tihe fiscalyear 1990 budget submission to (otngrcss proposes a NIST research prograi that provitdes loractivities such as laboratory-based research, thedevelopment ofcost-effect e ninanagenien aid tcchnical setuNts methods anid solutions, leadership inldeveloping national and international irnformationsecurt) standards, encouragement and facilitation of technology transfe, and development of materials to support security awareness and training.48Chns Rocckl. "User Organi/ations Offer 'Virus Prescription." CommunicatonsWeek, Jan. 16. 1989. p. 24. 
49Office of Tcchnology Assessment. Dejruhn,,S' rits Sharing Data,op. cit., f-inoie 4. 

http:University.48
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bilities of NIST and NSA in this area. 5t0 One way of 
encouraging private-public cooperation on security 
issues, therefore, would be for Congress to clearly 
separate the responsibilities between NIST and 
NSA, based on defense considerations. 51  

An additional constraint on the development of 
this option might be the limited budget and lack of 
personnel that are available to NIST to handle this 
task. The Reagan Administration budget, which the 
Bu~:h Administration adopted with only minor 
exceptions, proposed a reduction in NIST's budget 
from S158 million in I989 to $153 million in 1990.52 
This reduction was budgeted. moreover, even 
though in the past NIST has had to contract out to 
NSA much of its broad research on security stan-
dards.53 Moreover, a recent study by the General 
Accounting Office found that NIS'has been slow to 
implement the Computer Security Act, insofar as 21 
agencies reported that, as yet, they did not have 
security training programs in place.S4 Given this lack 
of progress in developing technical standards and 
common procedures. many are concerned that the 
limited funds available to NIST might prevent it 
from carrying out its responsibility in this area. 
Testifying recently at tharings on Military and 
Civilian Control of Coiputer Secturitv Issues, be-
fore the House Committee on Government Opera-
tions, a spokesperson for the Information Industry 
Association, noted, for example: 

We believe that NIST is undcrfunded. Ithas 
insufficient resources to expeditiously carry out its 
mission under Ithe Computer Secu: y Act of 19871. 
This resulted, forexample. in NIST 4.tiling behind its 
own schedule for completion of .iews of agency 

security plans, even though the agency has the 
assistance of NSA in this task.55 

Strategy 3: Establish security and survivability 
requirements for key industrial sectors. 

Given the increased dependence of many corpora
ions on communication and information-based 
systems, Congress could identify businesses whose 
continued functioning is critical to society, and 
establish guidelines or requirements for making 
their communication facilities secure. As a result of 
the destruction caused by a telecommunication cable 
fire in Tokyo, for example, the Japanese Govern
ment considered ways of establishing safety and 
reliability standards, as well as the means of 
implementing them. They mandated technical im
provements, including increased redundancy of 
critical circuits and better fire-prevention designs; 
designated some users whose service should be 
restored on a priority basis in case of disruption; and 
instigated studies of the need for improved damage 
compensation and insurance schemes for communi
cation-related accidents.16 

There is a U.S. precedent for such an approach. 
Since 1983, for example, the Office of the Comptrol-
Ier of the Currency has mandated that all national 
banks undertake contingency planning for key 
operational areas, which now include microcomput
ers. 57 In accordance with these rules, the bank's 
management will be held accountable for the failure 
to develop a sound plan. 

In general, businesses have been slow to adopt 
security neasures or to prepare for emergencies, 

'Notwilhstandir g the provisiors (it theComputer Security Act. NSI))- 145 has assigned similar responsibilities to NSA, whici is charged with 
re c"i, inri appro ing all ,standards.icchrniqtcs, sy stermis, anti equipntei Ior tclecornriunicatr and auronatcd information systerg i ssecurity. The 
rclationsip bIrl%,ceri NIST and NSA was tiesubject ofoversight hearings before the House Committee on Governient Operations. itearings on 
Milirar] ad 0% than Control of (omultcr Sc.riit Issues. May 4, 1989. 

'I)priirrs or revrgarinig rhe rtspirsibjihlics of NIST and NSA in this area are analy/cd in Office of Technology Assessment, Defendilng Secrets, 
S/,arine Data. op. cit., footnote 4 

":Daincl S Greenberg. I:ijginccri'i st:.April 19F0),. p.3. 

-ola dlscus',orn. we Stare-ricrt of I.iniC J tlotfiran. [Professor of ingincering and Applied Science. I)eparrrent ot F'lci rical Engineering and 
('onIputCr ScLer , [hc George Washirgion 1',ersir,. hearings,op itl., footnote 29.IC 

'"L S.. Gencral ACiourit1ire Ofkec. .oMputer Setiuri,C Coniphance With Training Rcqureinent. o theComputer Security Act of 1987 
,Washington. )C. CS. General Acounting Office. Fcbruary 1989). p, 17 

"Kenneth B Allen. Senior Vice P'resident. G ecrinnt Relations. InIonrnation Industr, Association. hearrings, op. cit.. footiote 29. See als 
staternel (i Mr riari A. Drakc. t)can rid iirectioroflitrar e,ltirt (;eorgia Institute ofTec nology, on bchalfof theAmerican Library Association and 
the .\ssrocrat run of Research I.ibrirrc. libid 

'Naruko Takanashi ctat."Re Achilles' lcelof the Information Society: Socioeconomic Impacts of the Telccommunication Cable Fire in the 
Setagaya Telephone Office, loko." Technolok, it Foretasting and Social Change, vol. 34. No. I, August 1988, pp. 27-52. 

57Saniford Shertien and Albe-liisle. "Begir Contingency Planning Or You Might ciccomean Outlaw,' Conquterworld,July 1I, 1988, p. S-10. 
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often postponing action until after a problem has 
occurred. For example, in a recent survey of users, 
it was found that only 17 percent of Fortune 1000 
sites were protected by encryption or call-back.58 
One major reason cited for the failure to use such 
systems is cost. 59 *.,us. many businessmen are 
likely to be opposed to the government setting 
security/survivability standards or preparedness re-
quirernents on the grounds that such action would 
constitute undue interference in the affairs of the 
private sector. 6) And many would be concerned that,
with standardized security practices, they them-
selves might be held liable if something were to go 
wrong. This is not an idle concern. As Sherizen and 
Belisle have pointed out: 

There are already an increasing number of laws 
defining acceptable business practices. Legal atten-
tion will soon be paid for failure to survive a major
business interruption, which will be considered a 
malfeasance of duty. 61  

Others might contend that the market will take 
care of the problem. In this view, the decision to 
protect against risks is a matter of business strategy; 
when businesses experience the increased costs 
entailed in communication failures, they will pro-
rced quickly to resolve their own security problems. 
Already there is evidence of a growing market for 
security products. A recent survey conducted by
Frost and Sullivan Inc.. forexample, predicts that the 
market for computer security will be $1 billion by 
1993.62 

On the other hand, as noted above, businesses 
have generally been slow to respond to security 
threats. And they may be particularly reluctant to 
invest in communication security because its value 

5

has to be traded off not only against cost, but also 
against system access and interoperability. 

Strategy 4: Provide special emergency facilities 
for private-sector use. 
If the two New York Telephone switching centers 

were to fail, among those affected would be many of 
the world's largest financial institutions, including 
the Federal Reserve Bank, domestic and interna
tional banks, investment banking firns, stock ex
changes, and large corporations. 6 3 Given their in
creased dependence on computer-based communi
cation, many such companies are investing heavily 
to protect against natural or manmade failures in 
their networks. Some have called for redundant 
central offices, for which they would be willing topay a considerable fee. Others are taking out special
insurance policies and contracting for redundant 

processing capacity, known as "hot spots," to be
used on an emergency basis. At a cost of' approxi
mately $50,000 per month, this option is clearly not 
available to all businesses.6 

To the extent that the ability to pay for such 
protection is not correlated with a company's 
strategic value to the government or to the economy, 
the government may want to make special provi
sions to assist in some emergencies. One way would 
be to allow some private companies to make 
temporary use of the Nationwide Emergency Tele
communications Service (NETS).i 5 At present, this 
service is available only for 20,0X) authorized 
Federal Government users. 

Members of the defense community would likely 
be opposed to such an option, given the need to keep 
the system secure and available for defense-related 
emergencies. Moreover, setting rule A and proce

"Surey conducted for ('omtnunio tion.itv'ck b. (' lputer Inteligence Corp., as cited in Foley and Saiucl, op. cit., footnote 39. p. /5. 
+59bid. Experts estimate that securit. measures make up about I0 to 21 percent of the overhead costs of netwsorks.
 
-'liis was, in tact, apoinit cnptliasied b the Amierican [ctroleum Instilutc in its res iew of the O1A draft, as 
well as a point stressed by Albert R. 

Bclisle in his testimoty on behalf ol the Anierican Bankers Association, Ih'aring.. op. cit.. footnote 29), May ., 1989. 
" t Shericn and Belisle, op. cio., footnote 57. 
6J ackson, op. cit.. footnote 21: se also (h riorW ider. "Cashing In On Virus Anxictis," ('omnpuIt'rmorld, No%. 21, 1988. pp, I. 6. 
"3 FolcN,. op. cit , footnote 12. See also '.S Congress, Office o FC'chitol1.gy Assessiment, "lntrrni atiori lechrology and Securities Markets," in 

progress 
I'lor a discussion. see James Dals, "'-lecroric Vaulting ('atches On." ('omputer orld. Dec. 19. 1989. pp. 21. 26; arid James i)aly. "Condisco 

Furnishes Disaster RecoverN Hot Site Io Go.- ('omrtitcrorld. No%,.2., 1989, p. 18 
"5As described by the National Research Council. NETS is" .ot- ofifree prograris that will provide telecommunications capabilities as required

by Presidential Order in National Sccurit )ecision i)irective (NSDD)97 ... hiese prograrns are designed to nicet current and future requirements
of the lederal government for national security and emergency preparedness telecommunications. NETS is the L;rgest of the itrce programs and is
intended to provide survivable, switched, voice, arid data service." 
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dures for access might be very difficult. However, 
using the service for business-related emergencies
might have some positive defense benefits; it would 
provide greater information about how well the 
system works in an actual emergency. The arrange
ment for use by businesses might be worked out and 
authorized through the Federal Emergency Manage-
ment Agency. 

Strategy 5: Improve coordination of survivability 
planning. 

In evaluating the policy planning environment of 
national security telecommunication. NRC, in its 
1986 report to DCA, called for a "bottom up" 
response to emergency situations, and stressed the 
need for improved coordination with, and assistance 
from. State and local governments. NRC also called 
for better coordination among providers of commu-
nication services/ 

The delayed response to the l-insdale tire sug-

gests that additional improvements can be made in 
the planning and coordination of emergency re-
sponse measures. Reportedly, the response time 
after the switch failed was 10 hours, the delay being
due, in part, to the need for verifying the request for 
assistance.6 7 Moreover, as described in chapter 13, 
State approaches to telecommunication policy are, 
in fact, becoming less uniform, making coordination 
with them more difficult. Some States, for example,
having greater concentrations of businesses, may
have more incentive for promoting the reliability of 
communication systen an do other States. Also 
compounding the coord... , in problem is the failure 
of telecommunication vendors to agree on common 
standards, ats well as the continued migration of 
many businesses from the public switched network 
to their own private network,. In addition, the 

impact of the open network architecture process and 
the move towards an intelligent network with 
common channel signaling will need to be assessed 
in terms of security criteria. 61 

Strategy 6: Increase activity geared to preventing 
security breaches. 

Oplion A.- Provide government incentives to both 
vendors and users for improving computer security. 

As Robert Morris. chief scientist at NSA, has 
noted: '""Z a good approximation, every computer in 

11 the world is connected to every other computer." 6

In this sense, a network's security is no greateir than 
its weakest link. For example, over a period of 5 
years, a parson in London was able to employ a 
computer network to break into more than 200 
military, corporate.andand universityUnited computerAndsystemns in Europe the States.70 a 
network can serve as a conduit for infection," 
proran c er ir u io nf o, 
proliferating computer viruses."
 

As already noted, despite these interdependencies
and the greater risks that they entail, many users 
continue to ignore security issues. Under these 
circumstances, where the negligence of some may
have a considerable negative impact on others, 
Congress might want to provide incentives to induce 
both vendors and users alike to adopt greater
security measures. As in the case of energy effi
ciency, such incentives might take the form of tax 
credits. Developing the appropriate incentives, how
ever, will require a greater understanding than we 
now have about the incentives that lead corporate 
management to adopt security measures.7 2 It may be 
neces, ary, moreover, for government to help de

"'olicy 'lanning Fnvironneit forNational Security lclccomrnunicattons." final rclx)rtto the National Comnunicatiton System, National Research 
Council, Washington, DC. Jul. I9l6. 

61Pcrsonal commnnuntcation WIh Martoi I contractor. Nov 5. I9,ri tmods. ()TA 988. 
'in one recent report. NR( xmirnts tiul hmt o iitonchann'l signaling, whwih is a charatl icitic of the intelligent nel,,I.ork.%kill make nationwideetncrgctcv teleco tnitticationt scr%,IC More %uliterahle "InteortnRexrt to the National ('omlnluticatiotn SsteIn," August 1988.
 
S*1c ( omple,.it of Computer Sccurt s,".S( i \, ol
ect , .. 134. No. 13,Sept 2-1, 108 , p i)()
 

"JolitMakoff. "Briton Said Ido P'eicitral c " ('tillpuers the
1ic oirkI t'ine.(Wt 24. 1988, p. )-I

B1oyce Rcnistibrger. "NctvsrksArc (Condti t ,l iteInIcciuto. the Wa.ihingtun Vi.t Nov. 4, 198, p A-4-I
 
Senior management tends lntto understand infoitiation security. i nce it seldont receiVeS an evaluation in senior managementterms. Consider, foreaminple, the lack of inilllltlS Iniolvcd with the dtrc,:costs assUctioed wAith inproving iIormtiation security. These costs include negative impat otilorgani/atimal productivity. possible systett degradation, unhapp) and inconvenienced users, as well as tite cost of the security product or device.

Sanford Sherizen, personal conttiucation, Mar 27, 1989) 
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velop a better set of tools to help organizations 
determine security risks. 73  

Option B.: Reline computer crine laws and the 
remedies and penaltiesfir criminalabuse. 

Computer crime and the ability to inflict damage 
on computer-based networks have increased signifi-
cantly in the past several years, keeping pace with 
the increased access to and use of these electronic 
systems. The typical infringer is no longer a youthful
"hacker" exploring an electronic environment, but 
rather an ordinary criminal-quite often an em-
ployee-using electronic technology as the tool of
his or her trade. 74 

This growth in computer crime does not reflect a 
dearth of legislation prohibiting such behavior; there 
are now two Federal computer crime laws. and all 
but three States have adopted at least one. 75 These 
developments do reflect, however, a lack of consis-
tency in the law. and a lack of agreement about 
penalties for infringement and remedies for the 
victims of computer crimes.7" In the absence of a 
consensus about the nature of computer crime, it is 
not surprising that few cases go to trial, and those 
who are found guilty rarely receive prison sen-
tences.77 Therefore, Congress could define a more 
consistent set of communication/computer crime 
laws-together with a set of appropriate, compara-
ble penalties-and establish a better way of handling 
evidential materials in computer-related cases. 78 To 

73Present risk 

execute such a policy, conflicts between Federal and 
State laws would have to be resolved. 

Option C."Support the development of curriculato 
he used in schools, libraries,museums, andother 

public facilities to joster a more positive corn
puter ethic. 
The lack of agreement in the legal community 

about the nature of computer/communication
related crime mirrors a more general confusion 
about this issue irthe community-at-large. 79 The 

positive ethic governing the use of
 

computer and communication technologies is likely
to have even more serious consequences in the 
future, when many more people will have access to, 
and become more accu.stomed to using, these new 
technologies. To help create such an ethic, Congress
might support the development of a special curricu
lum to be used in schools, libraries, museums, and 
other public facilities. Ideally, such a curriculum 
would be available to children when they first come 
into contact with information and communication 
technologies. Since school curricula are developed 
by the States, the Federal Government's role would 
have to be indirect, such as providing funding. One 
challenge in fostering an ethical code of behavior for 
the use of electronic technologies will be to preserve
the youthful inclination to use technology to explore 
and make discoveries, while simultaneously teach
ing users to respect the rights of others. 80 

analysis approaches aretypically based on models that are not the most appropriate or useful for computer and teclecommunication issues. 
Ibid. 

91 Buck loombecker. "The Spread of (omrputer ('rime," InternationalComputer Law Advrter. vol. 2,No. 8, May 1988, p. 4. 
"ln March 19891.Representative WalH Ilcrger reintroduced a bill tocombat computer viruses, which he first introduced in July 1988. HR 55 wouldmake itaFederal ci me to knowingl introduce into a cotmiuter network as irus or other comtputer program that causes loss, expense, or risk. In addition.the bill would also allow affected parties to file ,:iviI suits to recover damages. Whereas the earlier version of the bill was included in the Federal Codeunder the section dealing swith nialicious mischiel, the new %ersion is included under the section on computer crimes. and would thus provide for a stiffer20-year maxinum prison sentence for second of lenders. Robcr Midford. "BillExpands Protection From Viruses," Federal Comtputer Week. Mar. 20.

198), pp. 20. 24. 
7 'For a discussion of the problems eniled II sieci 1) rig difficult concepts such as authorized activities, see Sheri/en, op. cit.. footnote 20.
 
'711)ld
 

" John .AN l.c, Gcrald Segall and Rosalie Steter. "l'osti i Alternatives. A Reporton an ACM Panel on lHacking." Communiaionsofthe ACM,
April 11t8 6. sol21). No. 4.,pp 20172 ;3

7Nkztlhcal issues surfaLed again sfhen the Internet network was broken into, as described axve. See also Michael Alexander. "Security Ethics Under 
National Scrutin,' Computer-sorld.No% 4. 1988 pp. 1.6.

5"For a discussion of this challenge. see Michael Specter, "Hackers' Easy Ride." The Washington Post. Nov. 1I,1988. p. A-I. 
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Chapter 11 

Interoperability in the 
Communication Infrastructure 

INTRODUCTION can easily be transmitted to others (as witnessed 
Communication systems are, by definition, de-

recently with the spread of computer viruses). Inaddition, to the extent that interoperability requiressigned to interconnect. Thus interconnection, or. standardization, it will limit diversity of chice.2 
interoperability, is a critical dimension of any Under some circumstances, standards may alsocommunication infrastructure.' The more interoper- retard innovation by acting as barriers to marketable a communication system is. the more connec- entry or by inhibiting manufacturers and vendorstions it can provide and the more accessible it will be from venturing forth with a new, but incompatible,
to everyone on al equal basis. 13N creating econo- product. 3 

mies of scale. interoperability can also reduce 9'e
 
costs of producing conufnication technologic., THE PROBLEM
 
resulting in lower prices. Because new products and

services that conform to known standards will b,0 
 In the past. achieving adequate interoperabilityable to interconnect with existing systems. interop- within the communication infrastructure was relaerabiiity can foster product innovation. Iladdition, tively easy. In telephony, AT&T provided bothbecause interopcrability permits redundancy. it can end-to-end service and system interconnection. Insupport the survivability of a system. Finally. mass tedia and ipfontion-processrig
technolo
interoperable communication systems support the gies. the government played an important role,flow of information, a critical feature ini an infonna- assuring, when necessary, that adequate standardiza
tion age. tion took place.
 

Interoperability is important not only in a techni-
 However. OTA found that interoperability is
cal sense, but in an administrativ, sense as well. That likely to become moic problematic in the future,
is,to be most useful. ti "intfrastrulinre need': to be from both technical and administrative standpoints.
transparent to users inte., n,of the technologies they Not only will tle need fr interoperability become use and the kinds of services offered, as well as the greater, but achieving it is also ilikely to be harder. 
prices and rules that govern their- use. Seven factors suggest such an otutcome. 

lnteroperalilitv also has a d.vn1 siie. By facilitat- Factor1.The growing importanceof information 
ing acce,,. lotu it can ,aCotIlnUnica- and communication as strategic resources.example, InIake 
tiot] system IMi)re ulInterablc to hlCaChe, illsecurity. ('olmmun1tlliCationl SVSteIIlS ",,rvc iasal infrastruc-Moreover. vulnerahiltics in all\ le palt ofla systenll 1ue that supports all social act\ itie ;. Interoperahil

llrp Tll Iht'l llr.,I cnli(- lbi, I ilxt,,I tt IiImiti h i , Il h , lIlLthel ll-,l lRX rI l II.11 dd.IC ,tI SlJIrtC \...lic 1c l 11,t 1 .in i Sdlornil.I l\ SlI, N1.i Or "(l. It( iiiI laI i I i Ii i I ITIIILn tTIII jn It lf S dkJIk. liItII tId"('trtlp~ttrrhilT , 5l,nrrdJ~i-. ( )lllp(('lltltil Itl\ ,lh ITIi i a. lt'l. '"ipi- Incr I 1 'ISwin ilet',.I IItirdIN ii.,iii i [ht' iiird t ii~~ I i'iitTI JI liI11 i nd C 4r; . NO't'lrrik: liIf. 5,iiii\rd \ O't'r :, "lt hiiii.ij 
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[Ir itr 1 R, 

nll ltCidh l gt11 .11( I: 1lhKL iIt'nt's. n N - Itr h, 1d1' 
1 1 (11%(t CfuT''. I1 IiI' I\ Irfilld . I ,nc" .\ititi!.An

af Nthi 0T fl I '.-I9 \ JItS, h lurclh t iii.1,111t er I T T ilkI.i idnrljl< I/,ni)iidl Sllnnl. Slh1Ir l O90 lr hlI.tNuru' h\tl-1.njIl. tn'l hI 1lltbl' Of ICLe ,,TI'I II1,IA' ii 'l I- i ()CLII.r 11'1' 1iI i,I I .ii <.,IltN k. llIll 'hl IIrlur Ill,iuri 51( I LltrnifII/ ll I k c, ,i n"I. i01 ll(i "A!I . it'r('ollpN C( r'Ic 'q iIt R i. ,tf, / ' . i h 'rl I , in.2\- i I fu. Iinhruoilli. itlla.. e, I/r llilI 'Inrlldildi lln'i ,t g nIlll ,IInl . ni pl ' ,t,fm lt A1ll 
ll,'I ' ac ("li ',ilF I ,/nr ,rlyl l, I'f /tnolo .i n n ji : 1:hi , 'r,0 mum,J 'uuln g .u R kPr.,r.1 
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ity is important, therefore, not oniv in terms of a 
system's technicai characteristics, but also in terms 
of whether it can support social activities as well. In 
every realn of society, interoperability serves as , 
key factor in determining whcther, and by whom, 
new (,pportunities afforded by intonrmatiot: ud 
commnication technologies will be ialized (see 
chs. 5, 6. 7, and 8). Therefore, in con.idering its role 
relative to setting standards for the U.S. communica-
tion infrastnicture, the government increasingly will 
have to take into account the overa!l societal benefits 
of new technologies. For example, against the 
danger of retarding innovation by pressing preia-
turely for standards, the governmenl will have to 
weigh noonlv potential losses in efficiency. hill 

also the loss of both domestic zind international 
business opportunities that might result from the 
lack of standards. In addition, in determining whe-
thor to play a more proactive role rc lttive to 
standards, the goveriniet wi need .o balance the 
potential ioss of diversit and cost o0ter2 choice that 
stan(lardization brings against the problems of 
Ceuiy thai.: might arisC if users have to "purchase" 
interoperabiIiy as a commodity. 

Factor 2: The elimination of many of t it tradi-
tional mechanisms by which interoperabiEty 
has historically bee; achieved, and the emer-
gence of new players. 

The di vestitutire of Al'&'. the converIence f 
;ommuili,:ation il.tld andinformation te,.'huologies, 
deregl Iat on hav, all served tt,undo Maly of tle 
nechanisins used in the past to achieve interopera-
hilitV in thC I'.S. CoinniuniCattoll intrastiucture 
Achievin,- iiiteroperabi iiv a elativelv easy be-
cause thcre were few stakehldeis, adl those who 

were actively involved generally focused their 
attention on a circumscribed set of technologies. 
lbday. this is no longer the case. 

Before the divestiture of AT&T, for example, 
teom uitio stanrd were estbls e 
telecommunication sandards were established by
 
the Bell Telephone System, and they were based, for 

the most part, on a commonly accepted set of 
engineenng criteria. As Horwitt has described it: 

The market has changed since predivestiture days, 
when Ma Bell set telecomrnunication standards and 
other carrier and equipmcn' vendois had no choice 
but to follow. Now AT&T is Just one more 
vendor--albeit a formidable one-lobbying for 
industry-wide adoption of the technological proto
cils it wants to use.' 

With respect to long-distance carriers alone, instead 
of one service provider there are now a number of 
equipment providers, interexchange carriers, en
hancLd-service providers. ,:ervice resellers, and pri
vate-line networks, all with a stake in standards 
issues. Divestiture also created the seven Regional 
Bell Operating ('ompanies. each with !I somewhat 
different business strategy and a distinct view of 

tetwork standards." Moreover. in the wake of 
divestiture, a number of companies have emerged to 
provide gateway, translator, and network manage
ment services. 7 Because their products can serve as 
substitutes for standaris. they, too, have a very basic 
interest in issues involving interoperability and 
standards. 

In addition. with the convergence of communica
tion ati coMiiputer technologies and their markets. 
computing companies have a larige stake in comnimu
nication standards. as do communication companies 
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in computing standards. This was illustrated re-
cently by the protracted battle among communica-
lion and information technology cempanies about 
how and by whom the next version of UNIX will be 
developed. 8 In these two arenas, the attitudes to-
wards standards, the values placed on them, and the 
processes for achieving them have historically been 
somewhat distinct, raising questions about how 
these two cultures will reconcile their differences in 
the futttre. 9 As the technologies converge, there is 
also likely to be an increasing number of jurisdic-
tional issues emerging among organizations, such as 
the International Standards Organization (ISO) and 
the Consultative Committee for International Tele-
phone and Telegraph (CCITT. which traditionally 
have been responsible for the development of 
standards in a particular area. 

There are new players in the administrative arena 
as well. With deregulation taking place at the 
Federal level, many States have begun to take amore 
assertive role in regulating communication (see ch. 
4). With respect to standards, for example, many 
States have demonstrated their intent to be activ,! 
participants in the open network architecture (ONA) 
process.' The States are also likely to have an 
interest in the development of Integrated Services 
Digital Networks (ISDN), especially with respect to 
how services are defined and whether or not they 
will be regulated. Foreign governments, all with 
their own objectives. are also becoming critical 
players in the standards-setting process. 

Factor3: The globalizationof the economy and, 
hence, a greater need for internationalstan-
dards and the extension of standards-setting 
efforts to the internationalarena. 

With the globalization of the economy, U.S. 
standards now have to be brought into line with 
international standards. As Ithiel de Sola Pool has 
pointed out: 

Until now in the telecommunications field there 
have generally been two sets of standards, the 
CCIr standards of the International Telecom
munications Union followed in most of the world 
and the Bell system standards which prevailed in 
America.I 
Given the breakdown of geographic boundaries, 

American vendors now need to take international 
standards-setting processes and the entire world 
market into account when considering what stan
dards should be adopted for the United States. Thus, 
although many American computer vendors and 
telecommunication carriers were reluctant to adopt 

the CCI'T X.400 standard for electronic mail, they 
found that they needed to support it if they wanted 
to compete in the world market.12 Similarly, al
though the Federal Communications Commission 
(FCC) was hesitant about setting standards for high 
definition television (HDTV), it found that it had to 
move the U.S. standards-setting process along, 
given that HDTV standards were being developed 
and adopted in other countries. 3 Two major sets of 
standards-for ISDN and open systems interconnec
tion (OSI)-are presently being debated and dis
cussed in international fora. 14 

The need for U.S. vendors to align their standards 
with those of the rest of the world will become even 

greater after 1992, when the nations of Europe merge
into a unified economic market made up of approxi
mately 620 million people. Fully cognizant of how 
standards can serve as barriers to trade, the European 
nations are trying to speed up their efforts to achieve 

8Sece, for example, Christine Bonafield, "tNIX Split Gets Wider," CommunicationsVleck. Nov. 7, 1988, p. 1. 
9As Besen and Saloner have pointed out, in the intonrniaion industry, "standardization issues revolved mainly around the ability of manufacturers 

of peripheral equipment to connect their products to the Ceitral Processing Units of other manufacturers. Since there were only a few mainframe 
manufacturers, and they provided integrated systems, and tiu:, were not dependent upon he equipment of peripheral manufacturers, they had liitle 
incentive to ensure that interlaces were standardicd." Besen and Saloner, op. cit., footnote I. p. 18, 

t0Eli M. Noam. "implementating ONA: Federal Stale Partnership Needed to Connect Network of Networks," CorninunicatiomvWeek, May 2,1988, 
p. 16. 

Itihiel de Sola Pool, "Competition and Universal Service." Harry Shooshan (ed.), Disconnecting Bell, The InpactoftheAT&TDivestiture (New 
York. NY: Pergamon Press, 1984). p. 119. 

12Besen and Saloner, op. cit., footnote I,p. 3. 
'I'The
FCC has decided that whatever HDTV broadcast standard is ultimately selected it must be compatible with existing TV sets and transmitters. 

Advanced Television Systems, MM Docket No. 87-268, 65 R.R. 2d 295 (1988). 
t These standards, and the issues to which they give rise, are discussed in detail laterin the chapter. 
4
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regional standardization by the 1992 deadline. 15 To 
facilitate this process, the European Community
established the European Telecommunications 
Standards Institute (ETSI) early in 1988. This 
independent body, financed by all of the postal, 
telegraph, and telephone authorities (PTTs) and 
major telecommunication suppliers, assumed re-
sponsibility for the standards' work that was previ-
ously carried out under the Conference of European 
Post and Telecommunications Administrations 
(CEPT). Moreover, in April 1989, 18 European
countries signed a memorandum of understanding,
which states that, effective immediately, those 
countriesservices andwill provide a common range of basica list of optional services that will be 
seicesaaile of optional sendads tat dmade available to common standards as demand 

How international standards are resolved will 
affect not only U.S. trade, but also economic and 

.lno',ogical developments in thae United States. 
Without commm standards, for example, it is not 
easy for U.S. users with international networks to 

ra ttheirown companay-standard equipmentinto thercountries. 7 

The international process for setting standards
also affects and is affected by U.S. regulatory policy, 
as the history of the debate over the "U" interface 
clearly illustrates. In ISDN standards, for example, 
the "S" "T" and "U" interfaces define the possible 
points at which customer premises equipment can 
link up with the national, public network (see figure
I I -I). By pickitng the "U' iterface, the U.S. 
Government provided the greitest leeway for con-
petition within the customer-premises equipment 
market. The governments of Europe. wno were less 
concerned about competition in the customer-
premises equipment market, selected the "S" and 
"T" interfaces. These cotflicting choices proved to 
be a matter of considerable contention in the process 
of establishing 1SI)N standards.' 

Factor 4: The increased politicization of stan
dards-settingissues. 
A standard, as described by Sanford Berg, can be: 

... a potentially private good whose ownership 
assignment is handled via technical committees. Just 
as the radio spectrum is a scarce good whose 
allocation affects the wealth of firms, assignment of 
points (or specification of a protocol) can give
advantages to one firm. 9 

Once a standard has been set, for example, firms 
whose products are incompatible may no longer be 
able to compete. Thus, many firms may try to avoid 
able a s t e. t d, n less t r o prodhaving astandard adopted, unless thcirown products 

are likely to be favored. Users, on the other hand,generally welcome standards. With systems that are 
open or standardized, users have more market power 
vis " vis vendors. Not only can they mix and match 
the components of their communication systems, 
picking and choosing among different vendors; they 
can also migrate more easily to a new system,
phasing out their older equipment more gradually 

without disruption.2'0In addition, when products
are standardized, users often benfit from lower 
prices and lower searching costs (costs entailed in 
locating and comparing products). However, userswill often disagree about the best standard. Having 
invested heavily in one technology, for example, 
they may oppose "t standard that would require 
switching to another. 

Given these competing interests, and the tremen
dous potential for gains and losses, it is clear why 
setting standards has often been a contentious 
process requiring considerable negotiation and bar
gaining. As Besen and Saloner have described it: 

standard-setting has moved from the technical 
concern of a single firut to a factor with important 
implications for competition. As a, resuit, the proc
esses by which standards are set have come to bc 
subject to delailed scrutiny by both the regulatory 
authorities and the courts. In a sense. lelecommuni

t5lb encourage standardi,,ion in l-iropw. lot cunallc, the IEuropcan Conlmission, iii FeIbruary 1')S. iiiaiidated iluit govcinients of all membe r
nations invest in colputer equlpinlin conlonning to the tandards of the International Standards ()rgain aton (ISO). 

16John Willha son. -tI '" Agrees lb Speed ISDN," lehF:honrv. Apr. 17. 198.), p. 15. 
17 teve Tilth, Margie Semilof. and John Icirigan. "Mis.sing L.inks," ("+,mmuit+'itioL+Hi'k, CLOSIUI', Sept 12. 1988, ).pC-7.
'1Sec, for adiscussion, ian M Litcius. Sandard ehnliical Umbrellas for the Inlontnation Age," i'phonv, Apr. 25, 1988; see also, Alan Stewan, 

."A Users Guide to ISDN Standards." Telcommunicationg May 1988, pp. 3,15, 36. and 37. 
I'lerg, op. cit.. footnote I, p. 9. 

'LiLarry DeBoever, "Trck Toward Connection," Co putcnvorld, Nov. 16, 1987, pp. SI-S 13. 
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Figure 11-1--ISDN Subscriber Loop Interface 
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SOURCE: Reprinted with permission from Telephony, June 17, 1985, p.31. 

cations standards have become too important to 
leave their determination to the telephone compa-
nies.2 1 

The involvement of so many players with con-
flicting perspectives is likely to make standards-
setting processes more visible, more intractable,
and, hence, more politicized in the future. Increas-
ingly, issue; are emerging not only with respect to 
what standards should be adopted, but also with 
respect to how, and by whom, decisions about 
standards should be made. Recently, for example, 

2 lesein and Saloner, op. cit., footnote I, p. IL 

there has been a sizable increase in the number and 
variety of groups getting involved in standards
making issues. Many user groups are now seeking a 

much more active role, in some instances even 
bringing their cases directly to internati cnal stan
dards-setting groups.22 The desire for an increased 
role is not surprising, given that users' network 
requirements are now so much more sophisticated
and mission-critical to their business operations. 2 

Vendors and suppliers are also taking note of this 

'For adiscussion, se, fir example, Su'annc Wiseman, "ICA Secks Strong User Role in Standards," C,qnmunicationsW'eek, June 27, 1988; see also
discussion of the role of users in developing the Manufacturing Automation 
Kotodziej, "No More Money to 

Protocol (MAP) and Technical and Office Protocol (TOP) standards, StanBurn. Industr) Demands Solutions. MAP Begins to Deliver,"Computerworld, Dec. 7,1988, pp. 31-34. It should be noted,moreover, that users can also be vendors, a . ct thatcan cloud motivations.
 
Dale Kunick, "OSI a High-Stakes Game to Play,".Co"uterworld Sept. 12, 1988, p. 
 19. 

2

23
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new situation, and are sending more of their kinds of problems, and there is little historical, or 
top-notch people to haidle standards issues.2 4 analytic, guidance for addressing them. For exam

ple, the traditional, academic economic literature onFactor 5: Increased technological complexity and standards, which focuses heavily on the develop
the shift from product-implementation stan- merit of domestic product standards and the eco
dardsto anticipatory-processstandards. nomic factors that drive them, is becoming less and 
The rapid pace of technological change, com- !ess relevant to, and less able to account for, the 

bined with the convergence of communication and process of setting international, anticipatory-process 
information technologies, has made standards- standards, such as those for ISDN and OSI. As 
setting much more complicated. In the past, stan- Cargill has noted, the outcomes of such processes do 
dards A,ere generally established in response to not depend on economic variables ilone, but on a 
pre-existing products in order to facilitate their number of variables, which can range from national 
implementation.25 Today, however, this is no longer goals to personalities and preferences of individual 
typically the case. Standards are now much more participants. As he has described the intricacies and 
future oriented, and the process of setting a standard complex!ties involved in standards-setting: 
often anticipates the actual creation of a product. The 
need for these new kinds of standards, known as Imagine a typical international standards meeting 
anticipatory-process standards,26 - reflects the fact working on a conceptual/process standard for the
 
that. today. there is a r1tuch greater need for information technology industry. Assume a small
 
interoperability in the area of information technol- meeting of approximately thirty representatives

say twelve from providers, eight from government,
ogy. given an environment where the technology is five from impacted users or quasi-governmental
rapidly changing, there are many vendors, and there bodies, several consultants, and a couple of academ
is a growing value .ttached to the exchange of ics. Then consider the national, regional, and interna
information. 27  One example of an anticipatory- tional aspects of the meeting, the needs of the 
process standard is the OSI reference todel. it providers to ensure that their processes are not 
describes how open systems should operate from a compromised, the governmental issues such as 
generic perspective, as well as the full range of security and national prestige and protection of' 
implementation choices that are compatible within industry, and 'ie academic sections insistence on a 
this framework. good and technologically sound solution. Finally,

factor in the personal characteristics of the delegates,
The shift from product-inplementation standards most of whom are highly competent engineers who 

to anticipatory-process standards will create new have been working on this type of technological 

"Stan Kolod/iij, "Egos. InfiLhtitng and Politics. Standirds Progress Bogged Down," Computtervorld. Fou . . Sept. 7. 18,. p. 17. As Cargill has
noted. ".. ridust ry both user, and provders alike isitiore and more aware dial standards arc a serious business concern that cat cripple or aid efforts 
to n ii/e exposurc toihe vagarie, of tile market. As this reali/ation has grown. tle composlition of the standards group%has begun to change. Instead 
of co-milr froin a regulatory or inltiinal ,ianiards background. more and nore represenitarives have a backgroiJ in technica! management. Perlect 
standards are no longer the goal. instead, the focus ison ibtainirig asworkable and acceptable standard within atime fraie thin will allow it to be useful" 
Cargl!. op. Cit.. foitxnoi c I 

's Cargill has defined this kind (i standa,,; 'A prixuc istandard desL ribcs aproduct or service being standardied. 'lli prxluct. which should have 
i future orientaton (although tilts is nor iinabsoltue IIcessis ).defines the standard itt tha tie standard merely exists to serve a, aparadigni for the product
within the idustry In other words, the staiuard and tie product/servicc being described are equivalent within tie confines of a single discipline/smnicturc.
free of esxter nal dependet i,. lie sitandard assunIcs that tile externalriter faces to the prwduc it described are relatively constant and consistent. Although
the standard Lart accept awide cart abihl. ol input I tIre standa d spcci lies the variability, it is more usual fot tihe product standard to be constructed rather 
tightly If a sr:rindard calls for aseries of opiion. which cart be randorily implemented, in term of numbers, sequences. id fashions, then its purpose 
is defeated - Ibid 

21 Again. aisdefined b Cargill. hliel,;oc ss standard hocuses on the transmutation ofa custoier ieed into atcustoier solution, examining those things
that are input and outpu to a ,:ssti, bill trocotcetung itself especiall with tile prxducts that accoiplsh that transrutation, Itt other words, it is 
concerned awith the ends, trot ican , llits concept has substantial Implicatio s for the development of standards because it is device 
independent rather than specio tri a ceriat proluct or ser% ice io accoiplish a need, it merely describes fhcneed. the constraints to achieving rite 
soltitiin, ard tite output necessary, to allia ihe results of the standardicd solutionit) interplay with solutions frot other process standards." Ibid. For 
adiscussion of anticipatory standards see also, Martin H. I. Weiss, "Compatibility Standards and Product Development Strategy: A Retrospective of 
Damn Modem Developments." Carnegie-Mellon University, March 1988. 

"7Cargill, tp. cit., footnote I. 
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problem for years and for whom this arena is a Boeing, while the Government Open Systems Inter
28  chance to air their theories to their peers. connection Profile (GOSIP), a protocol designed to 

Factor6: The growing divergence of vendor/user meet the information-processing needs of govern
goals and interests, ment agencies, was developed under the auspices of 

the National Institute for Standads and TechnologyThe move from product-implementation to anti- (NIST). Most recently, a number of electric utility
cipatory-process standards has also made it more companies, workng through the Electric Power 
difficult to reconcile the needs of vendors and Research Institute, have agreed to develop a set of 
users. 29 In the past, the needs of users and providers OSI-based communication protocols that will allow 
generally coalesced, once they had agreed among them to interconnect their dissimilar systems and 
Lhemselves that a standard was required. The vendor networks. 32 Libraries, bankers, and the weather
sought to design his product to the standard that best forecasting industries are also considering the devel
met the user's need. Today, however, providers' and opment of special protocols. 
users' needs are much more divergent. Trying to 
leave their options open in a rapidly changing Factor 7: The increasing demands on inter
technological environment, while at the same time nationalstandards-settingorganizations.
providing for some kind of predictability, providers 
favoi the creation of generic standards that, by The growing complexity of standards issues also 
laying out all technical possibilities, allow them to puts additional burdens on standards-s,'.ag institu
build to the future capabilities of their systems. tions. This is reflected in the extendrd period of time 
Users, on the other hand, have no interest in a broad required for standards to be formally ratified, and the 
range of technical possibilities; they want \,ery rapid multiplication of standards-setting committees 
specific standards that can be designed to meet their and subcommittees. As one journalist observing
particular business needs. They find the process of internationa! standards meetings has described these 
developing such complex generic standards much sessions: 
too slow for their purposes. From the users' point of The content [of the materials discussedI is techni
view, participation in this process can be quite cal, voluminous, and difficult ....the minutes look 
expensive since, unlike vendors and suppliers, they like telephone books. . . . Readings come to several 
are primarily engaged in other economic activities. 30 hundred pages of technical matter each month.33 

Reflecting this growing gap between vendors' and Under these circumstances, it is estimated that the 
users' perceptions of standards and the standards- volume of the CCITT "colored books," which 
setting process, some users established special comprise all standards recommendations, is dou
consortia to speed up the process. In addition to bling approximately every 4 years. ' It can take 
developing specialized standards protocols based on between 4 to 8 years for an international standard to 
the OSI model, these groups also sought to use their be written. Even after standards have been set in a 
organizational influence and buying power to en- formalized, international, consensus-based process. 
cc 'age vendors to implement products designed for users still have to specify the particular uses to which 
their needs. 31 At the initiative of General Motors, for these standards will be applied, and vendors have to 
example, users developed the ManufacLuring Auto- implement compatible technologies tha! meet these 
mation Protocol (MAP), which is considered to be standards and specifications. Given the increased 
an essential building block for computer-integrated demands on standards-setting institutions, some 
manufacturing. In addition, the Technical and Office people fear that the process may become so bogged
Protocol (TOP) was developed under the auspices of down that many standards will actually become 

2

81bid.
 

2
9For a dtiscussion, sce ibid. 
3lbid. 

31Sec fora discussion, Kolodzicj. op. cit. footnotc 22, pp.31-33. 
32Kelly Jackson, "Utilties toLink Nets Via OSI," CommunicatioWeek, Mar. 27, 1989, p. 1.
 
33Timothy Haight, "Standards-Setting and ihe Limtts of Journalism," Con unicationsWeek, Mar. 14, 1988, p, 
 14 . 
34tonis Gilhooly, "Expanding Scope forCCrTl." ConmnunicatiomWeek,Jan. 16, 1989. 
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obsolete before they are officially ratified.35 There is 
also concern that new standards groups might 
emerge that would challenge the central role of the 
existing organizations, creating even greater coordi-
nation problems. With these concerns in mind, many
have urged that the existing standards-setting insti-
tutions be revamped and reformed.36 

STRATEGIES AND OPTIONS 
Interoperability in communication systems can be 

accomplished in two ways-through a process of 
standardization, whereby the components of a sys-
ten are designed to conform to one another; or 
through the use of translator devices, or "black 
boxes," designed to connect incompatible parts.
Standardization processes themselves are also var-
ied. For example, standards can be established de 
facto in the marketplace: they can be agreed to on a 
voluntary basis, by consensus, worked out through 
negotiation: or they can be mandated by govern-
ment. In many cases, the process does not end with 
the setting of standards: before inreroperability can 
be achieved, standards must be further specified and 
ultimately implemented. 7 

Given these different phases and the multiple 
routes for achieving interoperability. Congress 
might select from a broad range of strategies 
designed to enhance the interoperability of the U.S. 
communication system. These strategies include: 

" 	supporting research to provide better data and 
a more analyic rationale for standards-setting 
decisions:data 

* allowing for the emergence of market solutions, 
either in the lorm of gaieway technologies or
through the de facto setting of standards: 

* indirectly influencing the standards-setting 

process by providing assistance and guidance 
to foster the setting of standards; 

* 	influencing the setting of particular standards 
by providing incentives or imposing sanctions; 
and 

* 	mandating industry-wide standards. 
Research on standdrds, as well as past experience, 

clearly illustrate that there is no single optimum way 
of arriving at interoperability. 38 The level of inter
operability to be strived for, and how it should be 
achieved, will vary in each case, depending on the 
state of the technology's development, market 
demand and preferences, the structure of the indus
try, and the social, political, and economic stakes 
involved. 311Thus, although some ,zeneralizations can 
be made about the overall circumstances under 
which particular government strategies and options 
are likely to be the most appropriate, these generali
zations will need to be tailored to the specifics of 
each case. For this reason, the discussion below is 
divided into two pails. The first examines strategies
and options for arTiving at interoperability from a 
general perspective (see figure 11 -2), and the second 
looks at three specific cases where inteioperability, 
or the lack of it, has generated significant policyissues. These three cases include a discussion of the 
standards issues relating to: I) the establishment of 
ISDN, 2) the evolution of OSI, and 3) the creation of 
ONA. 

GeneralDiscussion of Strategies 
Strategy 1: Support research to provide better 

and a more analytic rationale for stan
dat d eaimorn 

As discussed in chapters 3 and 4. setting standards 
often entails trade-offs between efficiency and ease 

3"ScT for one discussion..James GHerorIan. "1k,IS)N )bslei" V'tork ."orld. Aur,. 1l0,l)7. As Ilerrian ponts ot. "lhe tISDNslandauds 
colnrllitec-s are caugl itna squce/c betwcll lalling rcquitl-incri for voice id rapidl rising requirenenis for data. t'he long-awaited standards nia,I too httle, toutlaiceodata and ,et be s,asictll oversized for ,.OILt. It will be intercsting o see whether they gain accepialice and fulfil their promise 
or witiber arid die from premature ob.,k-escctice. 

''For a discussiin see, "riner Calls for R oArill of ('C IT' r r'(frtntillhw (1110 .October 1989. p. II: and teiis Gilhoois . "("(IT "Adopts 'lan ito 
Speed Standards Approval Pricess," ("olpiunfmt loi. .tck,Dec. It.198,. p. 24. 

17('arl ('argill ha-, described a su,,-pha.sc process of swtai di/aitio : II the pre-conccptualization stage. 2 tile lornal process. .;)cornccptualizaton,4 )i(scussion. 5) wrting life siandiL'ds. and 60 flplenermirIg the siandard As he nioles: "Iftie propoxsal fio a standard inakes it over tie first hurdle. andenters the orinal proces,, ii must go througih three phases 1lhe formal proMess. I1 it successiully completes all of these steps, it has the potential forbeing it ''iable staridard one thaini at epiCad b rueI tllIorinlniaonn iccinologyi corinnunity. ard which w,ill aid can be used. I'hc final hurdle isthieimplemeintai stage.I.-ailure it compice an oflhese stages will not disqualify it from ring i standard it may only disqualh\ it froin being afstandardihat is both used and useful." Carl !. Cargll, "A Molest Proposal for Iiusines, Based Siandards," unpublished paper. p 6.
 
' Bcsenna( Saloner, op. cit., otnte I. p. 2.
 
gSee, tlt e i\arnple. tieser arid Joillrisoi, op. ci:.. footnote I; leseri and Salonner, op. ctit., huxuiioeC 
 I 	 arid Berg. op. cit.. fbotnt e 1. 
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Figure 11-2--Congressional Strategies and Options to Address Interoperability/Coordination of 
the Communication Infrastructure 
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of access on the one hand, and innovation and 
technological change on the other. Understanding 
these trade-offs requires not only an understanding 
of the many policy issues that standards raise, but 
also considerable technical expertise. For poli-cymakers, keeping pace with technological changeicymakers. kingcrie 
is becoming increasingly more difficult. As one 
critical observer of the present situation has de-

Many of our institutions-both public and pri-
vate----do not seem to have evolved along with the 
technology. Our present public institutions consist of 
the FCC IFederal Communications Commission].
largely operating with a diminished capacity, and 
pieces of,'ifew other federal agencies. mixed with 50 
state commissioners, each with the notion of what 
the telecommunication network should be ....Far 

more ominous, however, is NARUC's !National 
Association of Regulatory Utility Commissioners') 
decree that on matters of ONA. each state will feel 
free to go its own way."' 

One action that Congress might take, therefore, is to 

edge within government agencies about the new 
communication and information technologies. and 
how they may change the Nation's communicationinfrastructure, 

To this end, Congress might fund tile National 
Science Foundation or NIST to conduct further 
research on the policy and economic implications of 
standards and standards-setting processes incoim-
munication. Such research would be opportune 
because the academic literature on standards is just 
beginning to come to grips with the changes wrought 
by the divestiture of AT&T and the convergence of 
communication and information technologies, 

However, it will be important to ensure that this 
work is shared among all agencies involved with 
standards. At present. there appears to be little, if 
any, fonnal effool to share such research and 
experience. In part. his lack of coordination stems 
from the fact that, in the United States, most 
standards' activities have taken place in nongovern-
mental fora, such as Accredited Standards Commit-
tees of the American National Standards Institute 
(ANSI). Ironically, it is said to be in these private 

sector meetings that many people from different 
government agencies get together. 

However, if too formal a coordination process 

were established, the sharing of information mightprovoke some jurisdictionai disagreements amongagencies. As noted in the discussion of jurisdictional 
issues (see ch. 13), efforts at coordination are rarely, 
if ever. neutral with respect to the distribution of 
power and authority. And those who are bound to 
lose in tile process of coordination are likely to resist 
any change. 

Strategy 2: Allow for the emergence of market 
solutions, either in the form of gateway tech
nologies or through the setting of de facto 
standards. 

Both research on standards and past experience 
make it clear that, because of the costs and trade-offs 
involved. government efforts to bring about interop
erability by establishing standards have not alwaysworked in the public interest. On the contrary, when 
standards have been prematurely set-as in the case 
of color television--they have often hindered the 
development of'i better technology. Because of 
developeneof a rechn Baue ofthese experiences, many recommnend that the gov
ernment intervene in tile standards-setting process as 
little as possible. allowing the marketplace to 
provide solutions to the problems of interoperabil
ity. Such solutions may take the form of either de 
facto standards or gateway technologies that serve as 
translators between otherwise incompatible equip
nient or systens. 

Generally speaking, this minimalist approach is 
the one preferred by many vendors and suppliers, 
especially those in the information industry. Be

cause the choice of slandards can have a major 
impact on competition, many of' them are deeply 
suspicious of', if' not opposed to, tile government 
playing an active role in the standards-setting 
process. I his point of view has been aptly stated by 
Carl Cargill. senior standards consultant at Digital 
Equipment Corp. Defending the present system of 
voluntary. consensus standards against the criticism 
that it is too slow and inefficient, he contends, f'or 
example, that: 

abrt. (OigamitI ig for Satccoss." lorL%, 
41Natian Roscnbcrg, 'R'leit ror., on1'h -uiurc of t'I L.i"L [irh I )86, p. 10. 

40Anthiony M. Rutko, ski, '"Ioward L Natllion lInoiilrmal llion 'T*7r'Ii'uttntuuite' rc S'ptcnlicr 1987. p. 8 
'ctornnLlunCllionsIrdustr.." ()A Contractor report. I'X-cc 



Chapter 1l-4nteroperabilityin the Conmunication hifrastructure * 303 

a specialist who does not work for a company 
that either makes or uses the product will very likely 
lose sight of why standards exist ....the bueaucra
cies that currently control much of the standardiza-
tion process in Europe ...have spawned disasters. 
Standards planning in the U.S. is where it should be 
right now--in the hands of the people most directly 
impacted. This combination of providers and users 
creates an understanding of'what is needed far better 

42  than an) expert consultant planning agency.

This minimalist approach is reflected in the 
FCC's policy strategy for standards over the past 
several years. The FCC's rationale is exemplified, 
for example. by its decision on cellular radio, in 
which it stated: 

We believe it would be inappropriate at this time 
to embark on a proceeding to select technical 
standards for future cellular systems. Such a course 
would be premature given the early stage of develop-
ment of new cellular and is likely to discourage 
technical innovation. Instead we seek to foster the 
development of competing technologies that could 
then be evaluated in the narket.4 ;  

Economic research and analysis onl standards and 


past experience suggest that this market approach is 
most likely to result in standardization when a.l 
interested parties: I) prefer the :ame standard, 
have something positive to gain from standardiza-

tion, and 3) have adequate information about the 
intent of other parties. This optimal situation occurs 

" only rarely. However, even when all of these 
conditions do not hold true. economists argue that 
government intervention in the standardization 
process is likely to have more negative than positive 
consequences-:neasured in terms of the criterion of 
economic efficiency-when: II no single technol-
ogy stands out as being preferable, 2) technologies 
are undergoing rapid change, and 3)a technology 
has a variety of different uses. They contend that, 
under these circumstances, it is often best to allow 
users to work out their own compatibility problems, 
either by negotiating among themselves or with the 

help of companies that will provide them with 
gateway and integration services. 45 

Standards decisions, however, also need to be 
weighed against noneconomic criteria. There are 
times when having "a" standard (even if it is not the 
optimal one from an economic criterion of effi
ciency) might be better than naving no standard at 
all. Standards might be required, for example, in 
order to effectively use defense technologies. It was, 
in fact, for this reason that the National Research 
Council (NRC) urged tie adoption of UNIX as a 
standard operating system inits evaluation of the 
Nationwide Emergency Telecommunications Net
work.46 Or, as ;n the case of HDTV, standards might 
be sought in ordet to promote U.S. access to the"
international market. 7 The government could also
 
iner an ares Th goenencould als 
press for standards as a way of encouraging the 
development of what it considers to be an essential, 
but inchoate, market. It inight be argued, for 
example. that one way of fostering information 
services for residential and small-business users 
would be to encourage the development of teletext 
and videotex standards. Finally, government might
become involved in standards-setting processes as a 

mrkets.as it may be 
Iateof rucr in mte 

further required to do in the case of implementing the 
ONA process. 

Strategy 3: Indirectly influence the standards
setting process by providing assistance and 
guidance to foster the setting of standards. 

Option A: Facilitate the gathering and exchange o! 

At times, the failure of an industry to set standards 
is due not to disagreements among parties about the 
need for :tandards, or even about the prefen'ed 
technology that should be adopted, but rather to the 
fact that the parties involved are unaware of the 
preferences and intentions of others. As Besen and 
Saloner have pointed out. vendors might hesitate to 
take the first step towards the standardization of a 

42Carl Cargill. "ANSI Me "ltls.Who I las control Over Standards'!" Cormputerworld,July 4. 1998 1p. 1 . 

43As quoted in Dr. George Calhoun. "The Net (cnerat ion of Cellular Radio. leh'cotrmunuications, June I48 8. pp.41-45. 
4 4Sce ootnote I 'This is not to sa). however, that the optunurii standard will Ix'set in the inarkelplace. For, as Boseii and Johnson have pxinted out, 

there are soine types of market situtions inwhich the wrong technology (based, thax is, on the criterion of econoinic efficiency imight be selected ais 
a standard. Besen and Johnson, op. cit.. footnote I. 

45Sce footnote I. 

46Martin Edionds, "Delense Interests and United States Policy lortTelecoImunications," OTA contractor repon, June 1988. 
47See Normi Alstcr. "TV's High-Stal:,s, High-Tech Battle, Fortune, ct.24, 1988. pp. 161-170. 
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product if they are unsure whether other vendors will 
follow or if they have no way to bargain and 
negotiate for the exchange of side payments.4 8 In 
cases where the lack of information exchange seems 
to be the direct cause of the lack of standards, the 
government may want to intervene to foster an 
exchange among interested parties. 

One way to do this would be through FCC 
fact-finding proceedings. For example, acting either 
on its own or in response to industry petitions, the 
FCC might initiate ;ii inquiry, or Notice to a 

Proposed Rule Making, to ascertain the views ofthe 
public about the need for, or feasibility of, a 
particular standard. This approach works best when 
interested parties basically agree on what constitutes 
the best standard. Where there are strong disagree-
ments, however, this method might actually exacer-bate dif'ferenccs, and hence serve to hinder the 

batediffe csand pob thenoser 
development of 
this approach is that it does not call for parties tc get 
together to work out their differences. Moreo er, 
because industry comments are presented independ-
ently of one another, the data that it generates may 
not be comparable, making it difficult for the FCC 
to interpret them. 50  

Alternatively, the FCC might encourage the 
establishment of an interindustry committee to look 
into a standards problem and report its findings. This 
was done in the case of HDTV with the establish-
ment of the Advanced Television Services (ATS) 
Advisory Committee. Comprised of top executivesof television and related industries, this committee 

was established staby thedardFCC in July allcat on,the gen y on an spe tru1987 to advise 
the agency on standards annspectrumeallocation. 
Broadcasters, themselves, set tIp the Advanced 
Televi,on Test Center (ATFC) to advise the FCC's 
ATS Advisory Committee. One advantage of this 
kind of initiative is that it allows interested parties to 

work out their differences first and then present the 
FCC with more uniform information. 5 1 

Option B. Reduce the costs of participation, or 
increase the costs o/' nonparticipation, in stan
inreaseth" a ta
 
dards-seting. 
Attempts to set standards might also fail because 

the effort required to participate in the standards
setting process appears greater to the relevant parties 
than the perceived benefits. The classic case is that 
of trying to set up a system of weights and measures,because all parties benefit in the same way from the 
existence of' standards, the costs of trying to develop 

th a begrater ta t ried enefits.if 
Bu suct au omgt as a for e ap 
the market f'or a product is small and perhaps 
undeveloped.53 When there is no present or perceived f'uture market for a product, industry may 
have little incentive to spend the time, money, andeffort required to develop standards for it. And, in 
the event that standards are required for a market to 
develop, the situation might result in a state of 
d evelopn tars at.
the n a 

inertia, engendering neither standards nor a market. 
Some say, for example, that this situation accounts 
for the failures of AM stereo, teletext, and video
tex. 54 It may also explain why vendors have been 
hesitant to implement ISDN standards. 

overcomeIn s hthecaetheinertia by iovernmnt m ig tinitiating proceedings as 
described above. As always, the government would 
have to weigh the cost and potential risks of action 
against the benefits to be gained by such efforts. It
should be noted, however, that the risk of thegovernm ent forcing a standard prem aturely i,';less 

when there is ine'tia aid there are no strong 
advocates of a Paticular standard. 55 

Option C. :ncourageandJicilitate the inclusion of 
all interested parties. 

-"Sccf*ootnlc 1 S1idepayntcls rclcr tobargains struck lompan Ciell|)anlcs I0further uictsti .ndards -sctting process.
 
4
91bid 
51)Bcscn and Johnson. forcvm ph. sugges thattlbslack (fcomparable data accounts in pan for the FCC's hesilancy to set standards for stereo TV. 

Op. cit., footnote 1,p 54, 
'111should be noted ihat aliouglit cable industry was represented o fiei s Advisory (Cornnoi e, he NatitonalCi-bic Television Association 

declined an invitationtoparticipalc in the AI'hC.
52As Besen and Saloncr note. "'aradoxically, when standardization cannot create acomipetilivc advantage,so that achieving aconsensus should be 

easy. the incentive to free rtdc is grealcsl." Op. cit.. footnote I, p. 6. 
53
 and Johnson, op. cit.,tBesen footnote 1,p. 54. 
54 1bid.
 
55
 1bid. 
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With the growing importance of communication 
and information-based services, more people have a 
stake in the outcome of decisions about interopera-
bility in the communication infrastructure. One role 
that the government might play, therefore, is to 
assure that all interested parties are included in the 
debates about standards. The government has al-
ready taken some steps in this direction. For 
example, one reason NIST organized the North 
American ISDN User's Forum was to assur .isers a 
voice in ISDN implementation.56 Users were also 
incorporated into the ONA proceedings, as required 
by FCC rules. Not every group has such leverage, 
however. Thus, government may have to take further 
steps to assure that a wide assortment of views are 
incorporated into the standards process. Small busi-
nesses, in particular, have expressed concern that 
they not be left out. Moreover, as described below, 
there is clearly a need for greater coerdination 
among State, Federal, and international jurisdictions 
in working out standards problems. 

Strategy 4: Influence the setting of particular 
standards by providing incentives or imposing 
sanctions. 

In a number of cases, a lirm (or firms) may have 
a strong proprietary interest in particular technolo-beunwllin ingies an theefoe tocoopratgies, and therefore be unwilling to cooperate in 
establishing an industry standard. Instead, they will 
try to have their own technology established as a de 
facto standard in the marketplace. Until recently, for 
example, this was IBM's style of dealing withstanmilrlyard .S n u hav an
wh ers alr ady

standards. Similarly, when users already have an 
installed base of technology that is built around one 
particular set of standards they will probably be 
opposed to switching to a new set. Ifthe government 
were to promote standardization under such circum-
tances, 't would most likely have to providle 

sufficient incentives and/or sanctions to induce the 
parties-at-interest to compromise. 

Option A: Use government procurementpower to 
encourage standards-setting,. 

Because the Federal Government is one of the 
largest purchasers of both communication and infor-

5'NIST "North American ISDN Ltsr's Forum," undated.
 
57
Edmonds, op,cit.. fixtnote 46.1p 44. 

"Besen and Johnson, op. cit.. footnote i ,p. 65.
 
59
1bid.
 

mation technologies, it has considerable leverage in 
these markets. Thus, one way in which the govern
ment can encourage standardization is by using its 
procurement power. By doing so, the Federal 
Government was able to press IBM to support the 
computer language, COBOL. More recendy, the 
Department of Defense, responding to NRC recom
mendations calling for greater standardization of 
operating protocols, has required that the existing 
Transport Control Protocol/Internet Protocol (TCP/ 
IP) be replaced by the International Standards 
Organization's OSI protocol, within 2 years. It 
should be noted, however, that many equipment 
vendors disapproved of this decision and formed a 
lobbying group, the Coalition for Working Systems, 
to resist the proposal. 7 

Option B. Provide support jor a particular stan
dtrd. 

Without mandating a particular standard, the 
government might make its preferences clear, focus
ing on one kind of standard over others. Such an 
approach might be used to restrict or delay the 
adoption of a particular standard, if the technology 
is considered to be immature. For example, the FCC 
used this approach when considering standards forstereo television. The industry was eagerfor govern
sto tlisn. tndury wasa or govrnment to establish a standard, which is not surprisinggiven the interdependence of, and] hence the need for 
g iven t nte eennceiof, and eneer 
onpatibility between, transmission and receiver 

systems. However, instead of adopting the standard 
put lorward by an industry committee, the FCCdecided to forgo m andatory standards and allow 
other technologies to evolve. But it did support the 
in 
Industry's choice by protecting their system mt 
among stakeholders. this limited sugport was sumfnt 

I
 
cient for a standard to evolve; when no competing 
system emerged, the system, with the government's 
suppoi t,became the de facto standard." 

Strategy 5: Mandate industry-wide standards. 
In recent years. the government has tried, when

ever possible, to avoid taking direct control over the 
standards-setting process and mandating industry

http:implementation.56
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wide standards. This approach is designed to foster 
the de'v'iopment of new technologies, and it appears 
to be appropriate in the light of rapidly changing 
technologies. However, it may be less workable in 
the future, given the globalization of the communi
cation system and the economy. As other countries 
establish standards in such key areas as ISDN, OSI, 
and HDTV, the U.S. Government may, at the .ery 
least, have to foster the domestic processes for 
deciding on standards. If the rest of the world moves 
forward on standards without the United States, 
waiting for the domestic market to set de facto 
standards may be costly in terms of U.S. participa-
tion in world trade. Thus. in a few instances, the 
government may have to play a more active role, 
even mandating an industry standard in some 
circumstances. Such a decision, however, would 
face strong opposition from a number of indusitry 
stakeholders, especially those who benefit from 
existing proprietary technologies. 61  

Strategies and Options in Three Cases 
Integrated Services Digital Network 


The term "integrated services digital network" 
(ISDN) is a confusing one, referring to both a 
particular kind of communication network6' and the 
set of standards that support it.1i2 Understanding the 
term is further complicLted by the fact that it has 
becn used to refer to both narrowband ISDN 
(N-ISDN)63 as well as to broadband (B-ISDN).64  

Although this section focuses specifically on the 
setting of ISDN standards, consideration of the val tie 
of ISDN communication networks-narrowband 

and/or broadband-will serve as an important crite
rion for determining the appropriateness of any 
government role in the development of these stan
dards. 

As discussed earlier, standards are generally 
accepted criteria that serve as a basis of comparison. 
In telecommunication, standardized interfaces con
sist of specified sets of values, or rules, to which 
devices and system,' must conform if they are to 
work correctly and consistently. ISDN interfaces 
serve "to handle electrical signals that contain 
information and conform to certain values of size, 
shape, repetition rate, pulse sequence, and noise 
environment." 65 They are designed to transport 
voice, data, video, or some combination of these. To 
do so, ISDN standards need to be established for the: 
I) transport mechanisms (transmission), 2) supervi
sory control signaling (protocols), 3) procedures for 
interconnecting terminals (connectivity), and 4) the 
type of intelligence to be passed (services).6 6 

ISDN standardsstandards-thathave been characterized as "anticipatory" is, standards that are 

produced prior to a product's introduction. One 
purpose of establishing standards in this fashion is to 
facilitate the evolutionary or orderly development of 
a technology by allowing for backwards compatibil
ity. Another purpose is to foster multiple develop
ment efforts by providing a cohesive structure into 
which future products can be integrated. 67 In the 
specific case of ISDN, standards are being devel
oped to support the evolutionary transformation of a 
voice-based telecommunication network into a gen

N'tRevic%%ing ie OI1A dralt ic;or. immcindusry stakeliholders (for example. M&F and tie ATericarn Petroleum Istitute) questioned the [)TA
proositionitihat government tivolveii tit tiandard-sciting process can make a signilicant, and pxsitive ,(ifae eice under sotie circuinstance. 1r inI lie 
their Iperspeltive, the arguti s in lt or ot Iis trpiioii are unsubstantiated. 

\lAsdcscribcd b\ tile ('('I'I Stud\ iroup XVIII. which is responsible lcr coordinating ISDN standards. ISDN is "a network evolved from the 
iclephony ISI)N har prov tide, tiLOnetIv to sLppOll acnt-eiid ,I, idcvariet,, oh se,'rices, to which users have access bN a limited set olstandards of 
iOulliipurposw cusioitominter laces Pot a disc,,ussioun sceRol f W'igarid. 1 iegrated Services l)igitlal Netwyork s. Concepts, Policies, and Emerging Issues.' 
Jouriatoj( Comnunn Wintler I)S. pp 21)-4').ntaton, 

"'Fora discussion of the contusion canused bNthis terin see ")nt Valovic, "Fourteen Things 'ou Should Know About ISDN," 7 
'lectomfuinicatittiA. 

Deccniber 1987, pp. 37-42. 
"The two standard user inraccs for N ISDN were adopted 1111988 atthe Melbourn: neertng of lthe('(1Il alter 4 Nears of dici ission. 'rheyare

the Basic Rate Interface IIR Iland I'riiar, Rate Interface (PRI . 1ie 13RIis composed of iwo channels teach of which transmits at ( kilobits
siriullancouslv and a [)channel that tranis its at 16 kilobils and carries ilirniation for signaling and rLOi ntrtlling the It channel. In the United Slates,
thePRI consists of 23 channels tc hci trarsnrilits kilobits) and a 1) charinel that signals at 64 kilobits.Of\whinL at ()-I 


"('ionslderable confusioi arid disagrenri still cxistwith respect to the actual horin thatbroadband ISDN will take. The tern 
usually refets to vets' 
high capacity translmlission chianiels, generall. III excess of' IM nlegabits pe'r second (Mbps).

5
Alan Stewart. "A tUser's Guide to ISDN Standards," Teh'comrnmunicationa, May 1988, pp. 85-90. 
1 

p.0bi o0.. 

61[|lack. op cit,fotote 1. p. 5
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eral-purpose network, equipped to carry all kinds of 
electronically transmitted, digital information.6 

The original impetus for ISDN standardization 
came from Europe, where the postal, telegraph, and 
telephone authorities (PTTs) saw it as a means of 
both upgrading the public network and discouraging 
the development of private networks, which they 
feared would be outside oftheir control. 69 Moreover, 
by providing interoperability for data communica-
tion, ISDN would also make it easier for the 
European communication industry to compete with 
IBM, which, through the development of system 
network auchitecture (SNA), was preparing to pro-
vide interoperable data transport among computers 
on a proprietary basis. 70 The importance attached to 
this strategy is clearly revealed in the Nora-Minc 
Report, which advised the French Government: 

Controlling the network svs,.m is thus an essen- 
tial objective. This requires that its framework be 
designed to serve the public. But it is also necessary 
for the state to define access standards: otherwise the 
manufacturers will, utilizing the available routes but 
subjecting them to their own protocols... 

The level of standardization will thus shift the 
boundary between the manufacturers and ,he tele
communications organizations: it will be a bitter 
struggle, since it will develop out of a reciprocal play
for influence. But the objective of public control 
indicates the strategy to follow: increase the pressure 
in flavoi of standardization. 7 1 

Today. European ISDN standards are being devel-
oped by the Conference of European Postal Tele-

communications Administrations (CEPT), 72 as well 
as by the European Computer Manufacturing Asso
ciation's (ECMA) Technical Committee 32 Techni
cal Group 1,and the recently established European 
Telecommunications Standards Institute. Although 
there has always been a general European consensus 
in favor of ISDN, some significant differences 
persist among country approaches. 73 Concerned that 
incompatible standards might retard the develop
ment of a pan-European telecommunication market, 
the European Council of Ministers, in November 
1987, called for immediate joint action to develop 
precise interfaces, a common timetable, and a user 
community large enough to establish new services. 74 

In addition, between 1987 and 1991, the European
Commission plans to spend about $9 million to 
monitor the telecommunication administrations' 

ISDN developments and to finance prorotional 
activities in support of ISDN. 75 Notwithstan ling all 
of these joint activities, progress on ISDN to late has 
been disappointing to the European Commission. As 
a result, it has had to slow down its push towards 
develpit hasdt wto
 
developing B-ISDN. 7 

Given the competitive motivations behind much 
of the European interest in ISDN, it is understand
able that the original U.S. response to it was less than 
enthusiastic. 77 This skcptical attitude was reinforced 
by the fact that ISDN, built around a uniform set of 

standards, was seen by many as having an inherent 
bias in favor of the centralized provision of telecom

liWilhan Lchr, "ISDN: An tonotnisc I'rinter fora New Telecomnunications Technology." Stanford University. Teclhnology and Progress 
Seminar. Feb. 14. 1989, p. 8. 

iJaiies G.Herian arid Mar' A. Johnston, "ISDN When? What Your Finn Can Do in the Interin." Data Contunicaons,, (ktiober 1987, p. 226. 
71 |For a discussion, see Nouni. r[lie Political cononsy of ISDN," op. cit., ftotnote 2. pp. 28-35. 
"IS.Nora and A. Minc, The ( 'onqmierization fSmietN,Report to the President of the French Republic (Cauinbridge. MA: M IT Press. 1980), pp. 74-75, 

as cited in Noani, ibid. 
'2For adiscussion, see Doug ltarrs. "Iuropean Standards Gather Pace," Teeiormunications, January 1989. pp. 64-70. Although tileP'II's are pressing 

forward with their plans for ISDN. oin public opposition has emerged over time. In Gemany, for example. tihe Green Pat,y has questioned the value 
of moving rapidly towards tile technology. while unions, churches, and otic groups have raised questions atxut the inpactdeploiieini of iiorniatior 
of ISDN on jobs. Wigand, op. cit.. fot note i 1, p 37, 

3One area of di ffereince. for exanilpIc, is in proposed user interfaces. France plans toinplecinet "telephone user part plus," asjpci ficatioi, by CE|l ", 

for user-to-internatonal network link,..Wcst (jernian) is going alcad wit "ISDN scrv4i es user pan*" through C(IlT t)awn Ilayes. "Platning ISDN: 
Can the Nations Become United?'(' "iGiand lkesigns for ISI)N." (.ommniatuomVe'eA. (LOSEIUP, May 2,1988. See also, I'. Slaa, ISDN A.%a Design 
Problem. The Case of the 'therland,% ('Ih-I lague: The N:derlandse Organisatie voor T'ectinologisch Aspcctenonderoek. March 1988).

74Wigand. op. cit., footnote 61, p. 3 . 
75 1bid. 
76Hayes, op. cit., footnote 73, p. C4. 
77For acomparison of early interest, see Wigand, op. cit., footnote 61. 
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munication services. 78 This percep ion was bound to it appeared that international ISDN standards develwork against ISDN, insofar as the United States was opments might have anticompetitive conse
just beginning to move away from the integrated quences. 81 More recently, NIST has established theBell System towards divestiture and deregulation at North American ISDN User's Forum. This isthe time when th idea of ISDN was gaiaing intended to provide users with a platform for voicing
momentum in Europe. their needs for standards, and to facilitate the 

To the extent that discussions about ISDN have development of implementation standards by bring
occurred in the United States, they have generally ing users and vendors together.82 
taken place in technical rather than in political To date, State governments and State regulatorsforums. National ISDN standards are developed, for have not shown much interest in the issue of ISDN
the most part, by ANSI's TISI subcommittee, one standlards. Their involvement, however, may beof six subcommittees that comprise the larger TI come geater in the future, as ISDN tariffs begin tocommittee sponsored by the Exchange Carriers 3be filed.K The New York State Public Service
Standards Association (ECSA). This is a trade Commission, for example, recently held a major
association of U.S. coininication carriers and inquiry on the subject.
suppliers that was foundeo after divestiture, and The responsibility for reconciling conflicting
subsequently received accreditation for its TI Corn;ubcommittee national ISDN standards on a worldwide basis restsmittee from ANSIa 9 Once the 1sethsubcomtee with the CCITT, the standards-setting arm of the 
Committee. ter reaching a consensus, the TI International TelecommunicationsCommittee. fter acthig to nen Union. In Northent Tf vember 1988,Committee forwards them to the CCITT plenary session, held inthe Department of Melbourne, Australia. unanimously accepted the 
State. which forwards them to C'CI'TT as represent-ing the.official, unified U.S. positionl. s1 Bsi an Prm yrteiefcstht adbnBasic and Primary rate interfaces that had beeninder discussion since the last plenary session held 

In keeping with the U.S. tradition of developing 4 years before. I)iscussion groups are now turningvoluntary consensus standards, the Federal Govern- their attention to the proposed broadband standards,
ment has not been deeply involved in setting ISDN which are scheduled to be presented to the 1992
standards. The FCC has intervened, however, in the plenary session for ratification.84 One major break
few cases-such as that ofthe"U" interface--when through with respect to broadband ISDN was the 

7 c h,
'/oar1, e Poltical Econorriy of IS)N," op. ii., it..o te 2. p. 38; see also, L.hr, op. cit., folotnote 68. 
'ISDN.- Datai Carnrnuntaito v.December 1987,1)..52. In the united Staes, most commercial standards are voluntary standards developed throughconsensus procecdings it. nonprolit, nongovcrriniental organi/atnons. ANSI isthe organization in the United Slates that has the major responsibility fordeveloping national standards. ANSI, itself, dx. not mnakc standards; it endorses groups of experts and the processes by which standards are arrivedat. Among those involved in ANSI proceedings arCtheElectronic Industries Association, the Institute of Electrical and Electronics Engineers, and NIST


For a discussion, see Ilack, op cit.,
footnote 1. pp.8 9.
 
40thid.
 
IlNoart, "The Palitical Ecotiono 
 of ISDN." op. cit., footnote 2, pp. ,t(-41. It was to this end, for example, that the FCC, in August 1983, issued a

Notic,- of tnquiry (DAockc 83-841 ).As described by Noarn: "Its goals were both to generateconiments on the FCC's role in IS)N and to stimulate interestt theipolicy discus!;ion on ISDN itsc.if The first report, issued inApril l1)84, restate[dl the FCC's intention for a limited role. It set, however, severalpolicy principles forISDN Jestgn: a flexible numbering phlathat pInnits us:r choice of carriers, dortistically and internationally; ... and no limitationof satellite hops in international connections. Secondly, theFCC declared thatcustonmer provision of thenetwork termination device (NTIi should beanational option and asked for comment s on the definition of the so-called "U"interface point between tie customer premises equipmrren and the network,Tiirdl), dite FCC described as fundamcnial that CCI IY recoomendation must be flexible for national options, and that the American distinction betweenbasic and enhanced services he maintained."' lhe FCC cxauined ISDN again in its 1986 Report and Order on Computi r Il,.hich probed therelationshipbetween ISDN and the FCC's comparably efficient interconnection (CEI)proposals, concluding that any problents tIat might erierge would be 
manageable. 

8tU.S. Department of Commerce, Press Advisory. "NBS. Itdustry Foint ISDN User's Forurm.- The Forum consists of two work ititps: one forISDNusers and one for ISDN iriplenientors. the Uset's Workshop is set up to develop requirerients for spcific business applications forISDN,whereas theImplerxnetor's Workshop will prepare specificatirn agreements necessary to inplement tile applications. tihe activities wliii the two workshops arebeing coordinated by the North Arerican ISDN iJser's Forun Executive Steering Committee. Contributing to ilte work of tile is the OSIforuntIniplementor's Workshop and the Corxiratton for Open Systems. Also involved are user organizations (such as General Motors) that have been deeply
involved in the development of MAP (Manufacturing Automation Protocol). 

63 Lou Feldner, FCC, personal cornmurlcatrn,
 
84
Keith Newman,"ISDN Standards Ratified," Computervorld, Dec. 19, 1988, p. 45. 

http:1987,1)..52
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recent agreement on Synchronous Optical Network 
(SONET), the inte national optical-interface stan-
dard or, more specifically, the Network to Network 
Interface (NNI) for B-ISDN. 85  

Although the CCITT has clearly been moving 
forward in developing ISDN standards, the lengthi-
ness of the process may, in the long run, actually 
make it more difficult to achieve interoperability and 
to gain user acceptance for ISDN. For exa.iple, 
many companies-as well as countries-are now 
building their competitive strategies around the 
existence of ISDN, and the likelihood of an evolu
tionary, technological development towards it. To 
execute these strategies, and to attract future custom-
ers, they need to begin now to develop products and 
test them in trials. These efforts need to be under-
taken despite the fact that, in many cases, application 
specifications and implementation standards are as 
yet undefined. It would be unfortunate if, as a result, 
vendors were to develop a nutber of products that 
are purported to be designed to ISDN standards, but 
are actually incompatible with one another. 86 This 
would dampen users' interest in ISDN, anl interest 

RBOCs will need to continually upgrade, and add 
intelligence to, their networks if they are to success
fully compete with other communication providers 
for the lucrative business. user and prevent further 
bypass. To do this, ISDN is essential. Together with 
signaling system 7 (SS7), ISDN will permit tele
phone companies to allow customers to tailor their 
communication circuits on public networks in much 
the same fashion as they do now on private 
networks. 89 As one observer has described the 
relationship between ISDN and the competitive 
prospects of the RBOC and AT&T: 

... from a purely strategic standpoint, it came as no 
surprise to see both AT&T and the 13OCs enthusias
tically embrace the concept of ISDN in the aftermath 
of divestiture, sensing the potential for both real or 
virtual remonopolization and the need to regain 
marketing initiatives towards the large corporate 
user-the lack of which was the short-term price of 
the complicated trade-offs inherent in divestiture. 

Most especially, ISDN became important because 
it offered a universal scheme whereby significant

for both voice and data new functionality (andIt aest.1wout is tlld soampewrs tertinl A secondpossibly even higher bandwidth applications such as 
that is still somewhat skeptical at best.87 A second 
problem might be that regional standards-setting 
bodies may begin to supersede CCITT in setting 
standards, generating centrifugal forces in the inter-
national standards-setting arena.88  

Also stemming the tide towards the development 
of ISI)N standards is the fact that, like any standards-
setting, the advantages and disadvantages to be 
derived will not be distributed evenly, among stake-
holders. Among the key U.S. beneficiaries of the 
early adoption of ISI)N standards will be AT&T and 
the regional Bell operating companies (RBOCs). As 
discussed in chapters 5 and 12. AT&T and the 

video) could be offered to corporate customers but 
be controlled and managed via AI&[ and BOC 
custody of the public networks. This was reinforced 
by the realization that unless they moved to create 
these new levels of both network intelligence and 
control for their customers, they would lose serious 
competitive advantages as corporate users plunged 
ahead with their private networking efforts. 9 1 

While most vendors have publicly declared their 
intent to move towards ISDN standardization, they 
have not been unifornly supportive of its develop
ment. Many private network vendors, such as those 
sellingTI multiplexers and PBXs, are fully aware of 

"This agreement represented an important breakthrough because the SONET standard, which was developed in the TI committee of the Exchange 
Carriers Standards Association, was initialls opposed by Ioth the Japanese and the Europeans. Thc comipromti.e specification is based on SONE; but 
has additional capabilities to allow if to deal with the 1'uropean 2-MBps digital hierarchy. For a discussion see, Rodney J. Bocl . "SONET: An 
International Standard." 1ith',nrnuonai,.March! 88, pp. 73-76; Rodney J.Boehn. "SONET: A Standard Optical Interface EImerges." Telephony, 
Apr. ,. 1988. pp. 54-57; and Alistair elnderson. "Into thc' Synchronous Era," Th'kcomunicatitotL, December 1988, pp. 29-33. 

2 986Sec, Byron Belitsos, "Com'iition threatens Progress ot ISDN in the USA,- Comwunaions iterniatwnal,October 1986, p. ; and Sarah 
Underwood, "ISDN On Trial, Datanation,Feb. I. 1987, pp. 53-56. 

8TSee. for example. Clare lcs."ISDN -tscr )oubt and l'arill Issues,"7"lehcotuunitcatnoit, April 1988. pp. 56-63; Jolhn Foley, "ISt)N Ieaves,Early 
User Hanging," Commuimcation.deek. July 4. 1988. p. 3; and Warren S.Gillord. "ISDN Perlrmance l'radc-Offs," Teh'contuninications,April 1988, 
pp. 65-68. 

8,4n recognition of this possiilit), ('('1 F aTdAlopleda number of iclinsrm at its November 1988 meeting, which are designed to accelerate the approval 
proceduc. Gilhooly. op. cit, footnote 34. 

89Stuari Zipper, "Telecom Finms Arm vs RBOCs in Bid for ISDN, SS7 Public Net Market," Electronic New., Oct. 5, 1987. 

9(lom Valovic. "Public and Privatc Networks: Who Will Manage and Control Theni?" Teleommtmnications, February 1988, pp. 42-45. 
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the potentially negative impact that ISDN can have 
on their competitive position vis ,5vis the regional 
Bell companies and AT&T 91With this in mind, they
have rushed to sell their products, thereby locking up 
customers for private digital networks before ISDN 
and 3S7 can become a reality on the public
network.9 2 Some of the large vendors of switches are 
employing a mixed strategy-pressing to sell now to 
private networks, but planning to be the primary 
suppliers of ISDN switches in the future when a
market for ISDN services emerges. 93 While IBM 
was initially slowwas initialltotowok up ISDN, it haswarm upithoutithato 

recently become a much greater supporter. ISDN is 

now an important part of IBM's strategy to becomne
the 
a key provider in the telecommunicaition networkin 

noan i p arviderinteleomustrategon eomeg 
market. One additional factor that was clearly 

markt. ne fatortha wa cl lvddiionlimportant in changing IBM 's stance on ISDN was its 
desire to sell its networks in Europe, where stan-
dardization with the public networks is essential. 4 

Most large users have yet to become enthusiastic 
about ISDN. Because the kind of functionality they 
need is still a long way off in an ISDN environment,
they are developing their own private networks,
using the TI, T3, and local- and wide-area network 
technologies that are available to them at the present 
time.9 5 Many question whether ISDN will ever be 
more cost-effective than their existing networks,
given the magnitude of their data needs and, hence, 
the tremendous economies of scale they enjoy.96 In 
addition, as other networking standards are devi-
oped and private networks themselves serve to 
integrate voice and data, ISDN may prove redun-
dant. 7 As a result, whereas large users have been 

strong proponents of the move towards OSI stan
dards, they have not been as active in the ISDN 
standards-setting process. Their most important
input to date has come from their participation in the 
ISDN User's Workshop established by NIST 98 

Small-business, residential, and rural users may 
Sall-busie reeta an a users 

actually have a much greater stake than large users 
described in chapter; 5 and 8, they do not have the 

resources, nor do they enjoy the economies of scale 
and scope, that are required to establish and managecomuncaio Thus, 
a private communication network. Thus, without 
ISDN, they will not have access to many of theeconomic advantages that new technologies afford. 
NotwithstandingNowtsadn the potential value of tooth lottilvueoIDN ISDN 
these users, they have playedany, in the ha p a ye aa very small role, ifrves s.
 
any, in the ISDN staPrlards-setting process.


In considering whether Congress should take 
additional steps to encourage the ISDN standards
setting process, certain questions and answers need 
to be kept in mind. These appear in table Il-I. 

Open Systems Interconnection 
Open systems interconnection (OSI) is an archi

tecture for computer networks and a family of 
standards that permits data communication and data 
processing among diverse technologies. Like ISDN,
OS-based standards anticipate the development of' 
particular applications or products. They provide a 
reference model that defines and categorizes seven 
layers of functions that need to be performed in any
computer network if effective communication is to 
take place, as well as the protocols and services at 

'0lAs one PBX vendor described the competitive situation, given ISDN, it will be all too easy for third-party vendors io attach their voice and data
devices to proprietary PBX systems. "Why should vendors go through the R&D expense of developing and itplementing the standand jon their productslwhen someone else can come out with it nicer tenrinal to phtjg into their PBX?- as cited in, Eli,abeth Horwitt and Kathy Chin Lcong. "PBX Vendors
Pressured For ISDN Links," Computeni'orhd .Sept. 12, 1988, p. 8(1.
 

921bid; see 
also. Valovic. op. cit., fiotnote 9O: and Joseph Brau. "987 The Year When Networking Becane Part of the Bottom Line, Data 
Comnuntcaton. January 1988. 

"'Ibid. See also Valovic. op. cit., footnmle X), and Fli,abeth Schultz. "PBX Upgrades Travel the Bumpy Road to ISDN," tlehphonv, Nov. 28, 1988,pp. 36-39. The position that ATr&T finds itself in i, telling. As noted bv Steven Tinch, having invested so heavily in developing the 53SS switch, AT&Thas atremendous interest in seeing ISDN come itomarket. Itowevcr, its aggressive sales efforts have otfended many of the BOCs. svho have now accusedthe vendor of failing to support the embedded base of IAESS. Steven Titch. "Network Gear," Communi(atonlW,'k, December l19M, p. CIO.94
Barbara Depona, "Into ISDN in a Big Way: Once a Skeptic IBM is Quickly Becoming a Major ISDN Proponent." C'outnunwationsW',ek,Oct. 26. 

1987. 
5
Valovic, op. cit., footnote 9(1. 
I6'.Travers Waltrip, "ISDN aunt the L.arge Corporation: Is ISDN the Best Solution fbr Big Telecom Users in the Corlrate World'1 Maybe No,"

Telephony, May 9, 1988. 
971bid.
 

'8John Foley, "Users Demand Role ii ISDN," Cormnunications Week, June 13, 1988, pp. 1,70. Among the major ISDN problems remaining that werecited by users were the ISDN numbering plan, wiring standards, subrate adoption, and equipment incompatibility. 
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Table 11-1-.Integrated Services Digital Network: Factors Affecting the Choice of Foderal Options 

1. Apart from the value to individual stakeholders, of what 
value is the setting of standards in this area from a societal 
perspective? 

2. What is the cost of waiting for standards to be developed in 
the marketplace or through a voluntary consensus process? 

3. 	How likely is it that, in the absence of government inter-
vention, de facto or voluntary standards will be adopted in 
the near term? 
a. To what extent do vendors share acommon interest in 

developing standards and agree on the appropriate 
standard? 

b. To what extent are users eager to standardize? Do they 
agree on a standard? What leverage do they have vis A 
vis vendors in the marketplace? 

4. To be effective in promoting standards, what level of 
government involvement would be required? How far would 
the Federal Government need togo inthe direction of setting 
standards? What kinds of government involvement might be 
appropriate? 

5. How susceptible are standards to technological change? 
How many possible options or choices of standards are 
there? 

SOURCE Office of Technology Assessmo, , 1990 

each layer- (see figure 11-3). 9 These layers are 
designed to be independent of one another so that 
altering one layer will not require alterations in 
others. "These seven layers are, themselves, gener-
ally divided into three groups: 

four lower layers (physical, data linking,
• the 

networking, and transport). which handle the 
interconnections of end systems; 

Go	layers 5and 6 (session and presentation), which 
support the exchange of information between 

Important for maintaining the viability of the public switched 
network. For reasons of equity, so as to assure that the new 
information services are available to residential users, to small 
businesses, and in rural areas. 

In the case of ISDN standards, there is some danger that, given 
the growing competition among vendors, proprietary solutions 
will be implemented before specifications c ;n be adopted and 
products implemented to conform to them. There is a danger 
also that U.S. standards, and the U.S. standards-setting 
process, will become out of sync with international standards 
developments, with negative consequences for the communi
cation industry. 

Notlikely, given the lackof userdemand and the uncertain market 
for ISDN products. 

Vendors have all committed to conforming to ISDN narrow band 
standards, although some have greater stakes in these stan
dards (AT&T, the RBOCs) than do others (IBM, providers of T1 
multiplexers, other system integrators). Competition among 
vendors is extremely intense. 

Many users, especially large users, remain unconvinced about 
the value of ISDN, although interest in ISDN products isclearly 
growing. 

Moderate effort. Greater technology/R&D support. Support for 
broader public policy input into the standards-setting process. 
Increased coordination of U.S. position on ISDN for presenta
tion at international standards-setting fora. 

Moderately susceptible to change. Integrated approach attempts 
to allow for compatibility over time. However, the time required 
for moving towards B-ISDN appears to be getting shorter and 
shorter. 

end systems using data transfer facilities pro
vided by the transport service; and 

layer 7, the applications layer, which provides
for interworking between applications proc
esses in end systemst~t 

Like ISDN, OSI-based standards are international 

in scope and are being developed in international 
standards-setting bodies. However, whereas ISDN 

"flack.op. cit., footnote I, p. 15. See, for afurtherdescription and discussion, Harold C. Fols, "ATutorial on the lnterconnection Reference Model." 
Open Systemts DataTranfer 2-21, June Ith2. Reprinted in William Stallings (ed.), Comquter Conmnuications: Architecture.Protocols, and Standards 
(Silver Spring. MD: IEEE Computer Society Press,. 1985). 

tmLHack,op. Lit., foo, Ote I. See also, Bryan Wd.,"Standards for OSI-Present Status, Future Plans,"Teleconmunications, March 1988, pp. 32-36, 
'0!Ibid. 
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standards are being established by CCIT'Fl 0SI 0SI among users, bothstandards are being worked out by the Joint Techni-	
in the United States and 

Europe, was quite high. This demand reflected ancal Committee I (JTCI)102 of ISO and the Interna- appreciation of the need for computer interconnectional Electrotechnical Commission (IEC). 103 Al- tivity to keep pace with the enhanced rolethough CCITF and ISO cooperate in setting stand-	 of
information and communication in a service-basedards 1W-and ISDN is being developed to conform economy. 0 8
 

to the 0SI reference model-there are some important differences between the two organizations. The development of standards for 0ep is
These 	 noware sometimes reflected in how stakeholders maturing as a process, both with respect t theperceive the standards-setting processes and the evolution of the standards themselves and in termsstandards that emerge from them.""Developed to of their use in information technology systemscoordinate telecommunication 	 and among nations, related equipment. Conside able progress hasCCITT is a treaty organization whose decisions are been made since ISO published its first 0S1 docubinding on its signatories. ISO. on the other hand, ments. The standards for levels 1 through 6 arcquiteevolved in response to the market need i'orstandauls; well developed. Although some applications stanthus, it is a voluntary organization that develops
standards through acorlscnsus-buildingprocess, and 

dards for level 7 still need to be set, during the past
year the progress in this area has been quiteits decisions are not binding on the participants i"(' impressive.
 

Just as the European nations provided the initial 

support for ISDN, they 	

Looking at these developments, most observerswere also quite prominent agree that, over the long term, the move to OSIamcng the original supporters of OSI, and for much standardization is inevitable.''(' However, there isthe same reason. The Europeans were eager to much less agreement about when and how this willprevent the furtherconsolidation of IBM's contiol of come about. There are still a number of obstacles tonetwork standards through SNA. its proprietary full implementation of'OSI, and considerablenetwork model. 1 7 But unlike ISDN, the demand for 
uncer

tainty with respect to how these might be overcome. 

I )2Th,.- Joitt Cornmittee :s ini.de up of the tnlorinatioii techiology conitititces of the ISO arid lite International Electrote:itcal Commission, avoluntary standard-setting body dhat is devoted to developing electrical and electrotechnical standards. "toavoid agrowing competition between thesetwo organi/,,iions for the responisibility of setting comnputer standards, the infornation technology activities of["The 
voluntary insitution. "herc 

64 countries. Similar to ANSI. the ISO isa nongoverninicnal, 
I Interinational Staindards Orgaiiaion w as established in 1946 !,y delegates from 	

iese two groups "ere inerged in 1987. 

are presentl% 72 "lu!! 

are 
17 "correspoident nienibe, 

;eniibers" of the ISO representinrg national standards iLssOciations. such its ANSI. iIIaddition. there"rcpresetuilig governinieital iisii Iut iOis front countries lhar do riot iiavc national standards bxlies. I esei alrd Saloncr
op. cit.. ftitnotc 
 I. pp 14-15. See. lbr a furtlwr description, Edward l)hs, '"lte Role of the ISO in l'cleconinmunicationSia idardii/ation." 23 IEEE t om~rnruvnutii(t	 
and Inlornation Systenis

4 irn . tagoi.m Jan uary 1985, pp. 18-24.
T+lhe C('IIT his beeii IIvolvcd IIIseiliii soi)nldata coitiiiunic;tIn Slandards, the mostot iriporranl 
 olfWhich was ('C0l7 Reconinmendatioi X.25 for
packci siictChiig. I'nlike the OS! standards, lit (VTI'data corinIUirlliton staindards %%,eredevcloped on iai
that w.ould provide conmpatijbilit. o dillercnt protocols and s stcrn architectures. Besen and Salorer, op 
ad hoc basi s atid iot as part of a grand design 

'5	 cii.. footiote I. pp 17-18.Carl Cargill. Senior Standards Consuliant. Digital Equipmen
1

Corp.. personal communication, Mar. 13, 1989.

,'i"bid. 
 1"o beconie a Draft Iiternaiotial Standard, a protxlsal inust have the approval of 75 percent orf tl:o:;e pa.icipating in a relevant technicalconirtiittec Fhese draft ,tandards becoie inietnatunal stanLdards once ihe\ have been adopted h, the Couic il of the ISO liesen and Saloner, op. cii.,flx tnot 1. pp 15-16I"rlack. op. cit . footno1e p 17 SNA., 	 " liich was dIveloped iV IiNi i 1974, provides alacred archlne',iurc snilar to that ofOSI. withIreihighestlayer cquivaleni to OSI's l.aver 7 be rsrveI b, several IBM applicatits. Incltiding Syvstens Network Archliectlie l)i.,tibLed Service (providingstore-and-orw..rd facilites.) Distribued (fOli. Support Systcmrs (providing centrali/ed docunient storage and disiributin services). and i)ocurentliterexcharige Arclitecture/l,)cuteni ('oritcii Arclitt cture (providiig suplxri and delining he fornal for docuntcn iransfer acrossstrengths are hat It is no\. available and supported 1v 	 ie netwvork). SNAIBM atid viltuall3 c''er.ntmajor cornputer vendor. It has an installed base if 10,0I netrworksworldwide, iscoherent, arid its etiesioni, ,ippal ItoprO!iise a sutbstannial gain . ior a discussion, see Deioever.iii funclioriali

I"As,sonie observer,. have descrtbcd 	 o) cit.. lxiriote 2(flic slake lit uscr.: "Tit rapid Iiipleimienrtationi anrd growth of data corrnilrniicaiiori svsieiIINlefl far tx nia in recent years hixs 
nore theor, 

y users and suppliers tii able ioadequate Is design. Control, and deploy and inana.zc tetworks. Because product silandardization rentainsthan pract ice. in sinalhed eqipent anrd islandis of incotrlpaltible nieiworks are preveitintrig too irany colnpatce'branches front sharing data. "liat's iti 	 variioIis depanlriertis aindbad. becaue- the dati invariably represents sital Infornmation, which lit corrpanies coild use to doi a beliter jobat whatever business the) are in. it only iricrlreiiises nt lking veren't such ade,,lislil, diflicult gwane."Tilch, Scnilof, and Berrigan, op. cit., fooitote17. 	p. C7. 
I119For adiscussion, se W.xl, op. cii.. foot nit I(X.

Itllimothy Haight, "0 Say Can You See OSI Yet," CorrnunicationsW,ck, CLOSEUP, 
 June 6. 1988, pp. CI0-C14. 
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Figure 11-3--OSI Reference Model 
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SOURCE: Natonaj Institute of Standards and Technology (Formerly 
National Bureau of Standards) 

One obstacle already noted is the lack of applica
tion standards. It is at the level of applications, layer 
7, where the greatest functionality is provided. This 
is where choices re made about how to treat a 
communication-as a file transfer, a virtual terminal 
session, or a computer-aided design.' And, in linewith this choice, it is at layer 7 that the protocols in 

the 6 lower layers that are required to execute this 
function are automatically selected. Now that the 6 
bottom layers of the OSI reference model are near
completion, the application layer is expected to grow 

dramatically, innumber as well as usefulness.There
 
is, however, still much to be done. 12 

In addition to defining the seventh layer of the 

OSI reference model, further steps also need to be 
taken to specify standards ior specific environments, 
as well as to implement products that conform to 

these specifications.' 13 Without such specifications,
there is a strong possibility that vendors will, in the
meantime, develop incompatible, proprietary inter
faces. The problem, however, is in getting this 

process under way. As Haight has described it: 
Products to interconnect many different comput

ers via OSI may not ye released until vendors see the 

market, which may not exist until users see applica
tions . . which may not be written until software 
developers see OSI on enough systems to be sure that 
a market will exist... 114 

Another major question that needs to be resolved 
is how the migration to OSI will take place.' 
Competing with OSI as a networking standard are 
IBM's SNA. and TCP/IP. 16 which was developed in 
the late 1960s with the support of the Department of 
Defense. Some companies have already invested 
heavily in these other networking products, and they 

"'tEvelyn Roux. "OSI's Final Frontir: The Application t.ayers. Data Comwrucationv,January 1988, op. 137-See also, Le Manteinan, "Upper
Layers: From Bizarre to Bazaar." DataComrnuni'atiaiv, January 1988. pp. 110-128. 

1I3Helen Pike, "Will TCP/IP Wither on the Vine?" "omputerworld,Sept. 7, 1988, pp. 27-30. 
114Haight. op. cit.. footnote 110. 
115Fora discussion, see ibid., secalso. Pike, op. cii., iIorwitt and Patricia Kefe. "Fimis Forecast OSI Migrationlootnote 113, pp 27-30 and Elizabeth 

Plans." Conpuwerworld, Nov. 7, 1988. 
It"'CP/IP wi the first peer-ti-peer protocol developed for inulivendor environments. Today, TCP/IP support is ava.lable for most processers, and 

this is its chief strength. For the ling tcrrm. however, it is considcred by many to be outdated and incomplete. For a discussion, see DeBoever, op. cit., 
footnote 20; see also. Htaight, op. cit.,)otnoteI 10;arid Pike, op. cit.. f(Atlote 113.f 
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7are unsure about what their next steps should be." Not only will companies have to build bridges andTheir choices are quite numerous-perhaps so move towards OSI; they will also have to providenumerous as to be overwhelming."18 But not making support for their old network architecture, at least a choice can be very costly for users. Also, if many during the transition, as well as provide interfaces to users fail to act, the move towards OSI standardiza- IBM's latest extensions to SNA-all the whilebion would certainly be curtailed. Depicting the offering high functionality and efficiency. 12 1 Not alldilemma faced today by users, and the potential vendors will be able to acquire the resources 
consequences for standardization, one trade journal necessary to execute such a strategy, especially
notes, for example: since, as a result of standardization, many traditional 

For many organizations, the network has become communication products--PBXs, T1 multiplexers,a leviathan, clumsily adrift in a sea of equipment and modems-are beginning to resemble comimodifrom a fleet of vendors. With each passing day. these ties, drawing in narrower and narrower profit mar
networks grow more cumbersome for users to gins. 122 
manage and vendors to keep afloat. If not brought
under control soon, such network'i may become
impossible to streamline--either tecause the unify- Despite these difficult problems, there are aing technology doesn't e-ist or because integrating number of reasons for being somewhat optimisticall the pieces would be prohibitively expen- about the future of OSI standards. Users, forsive ....As companies continue lo grow and diver- example, continue to be very active, and verysify, it becomes increasingly difficult to create effective. in pressingcorporate standards.11 

efciei rsig for 051 interconnectivity.o S neronciiy
Recent surveys of Fortune 10(X) companies indicateVendors also find themselves in a difficult situ- that more than 50 percent intend to use at least someation with regard to OSI. They all recognize the need OSI-based networks by the early 1990S.123 In 1986,to provide connectivity and interoperability, given a number of vendors and some users joined togetherthe growing user demand. To effectively compete to to forn the Corporation for Open Systems, whosedo so, however, means becoming a "total solution" purpose is to develop conformance testing tools andprovider. Taking such a step can be quite costly, procedures to aid vendors and users. Inaddition, userentailing: and vendor working groups and organizations have 
" in-house research and development; developed to define specifications oftmore general" the acquisition of companies with specialized protocol definitions. To this end, for example.

skills; and Boeing Corp. successfully took the lead ingenerat9 the development of strategic alliances with ing the Technical and Office Protocol (TOP) initiavendors who can offer complementary skills tive, while General Motors did the same for the
and products.' 2t  Manufacturing Automation Protocol (MAP). 

117For aditscusslion see, Chrliiinc Ilonafii'd aid t'aul1.Kor/c ov.ski, Net ler Slandard , Nor Understand ing."*Coninum, tatt,,i itck, ('LOSt-I;'.Sept. 12. 1988, ) Witin it.('10. A, ioted or;)rations that employ data networks senior ilariagelilenl oltei is reluctltll it)iIest [it complex, le%.technologies -either because thedet isioli-mllaker. tiliti r cnt potrentiald ogri.e tile benefits orbCatise tile"execuitives Lire techltology willsstorr\ thatbcctome tox quickly out ioded. Wthere's\Srithtti iall, tiilpaniesatei seiltoi ard user ike. troreover. fn ulture? galp Ithe stall assig ed to designing.implementing and adniritiserirg locall area itiy. orks rnri niot be tire saie group otfpeople who orsec .wide area Ilei\sorks. "ndcr such circturrutaics.network integration dtxsn't happie t raltlk, it lall And thei liet"nirtiuliicatons imdusirsi inigenieral., lie ritD.orkii1:!tichriloitg) aridctorcepir areso complex thiat
ew'oirgani/aiols ir'able to anti retiun enough people sulficictilt coev.Ih litc challerges.hlild skil'd it)

li1As outllied by Ilaiglir ordlig i
".-Vt Itic peoplt alI ie (rossroads. there is iosingular srtolh rrigll joripath. Thitr" are at least si\ t'he waN toOSI can lead through galesvs.l\,, either applicari s or at the transport Itat hlie 
 'clwc.ian wind ilnotgh dual protorcol stacks, located either i a1 hostcomputer or at a workstatio, I-11all.,i e,tte , 'iaNet is w"riting (Siapplications on top ol"l'CItPIrainsxrs, whle otilers a.cxactl\ the reverse.applicatitons trit, used 

''Ilith. Seritll . arid 


prutting ..ithI '1/II oto 0s] tranIsporis " Haight. op cit, footnote II i. p. ( II 
Iercrim ,tilcit. looiliiic 1-7 

it-' tOnafjeld and Koreni w,ski. I17op cit. footniote 
Dale Kutnick.121 "OS.A High Stakes Gaic to P Cis.(o',yuienorld, Sept. 12. 1988, p. 1. 

1221bid.;
see also. Bonafield and Korcnio, ski. op. crr . footnote 117. 
ck. tp. cit.,12lKuit lootnote 121. p 19. 
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One of the most prominent of the user groups Taking all of these factors into account, some 
workingon behalf of OSI is the U.S. Government.' 24  observers of the standards scene look to fle future 
After 10 years of providing general support for OSI and predict that OSI and SNA will provide dual 
standards, the U.S. Government has recently devel- standards for computer networking that serve to 
oped the Government Open Systems Interconnec- complement, rather than compete with, one an
tion !Profile(GOSIP),a specification that is compat- other-although the cost of interconnection may not 
ible with industry specifications for OSI.125 More- be trivial.128 Others are less sanguine. Concerned 
over. in 1983, when it became increasingly obvious that competition among vendors to become the 
that the OSI standards-setting process was becoming dominant system integrator will forestall the move 
bogged down for lack of specifications, the National towards interoperability. some have even suggested 
Bureau of Standards (now the National Institu,te for that the government play a more active role in 
Standards and Technology. or NIST) organized a facilitating the transition to OSI.1211 In assessing 
workshop for iniplementors. which is held five times what role Congress might play in this regard, certain 
annually. The workshop is an open international questions and answers, which serve to summarize 
foflhm. representing more than 2()0 computer manu- the discussion above, need to be taken into account. 
iacturers, semiconductor man iii acturers, word- These are listed in table 11-2. 
processing vendors, process control vendors, coni
munication camrel.;, and industry and government Open Network Architecture 
users from the United States, Canada, and Europe. 126 As a key component of the FCC's Computer Il1. 

Also creating an impetus for OSI is the furtner Phase I Decision, Open Network Architecture 
development of iayer 7 applications standards. For (ONAt is the network design conceived by the FCC 
example, two crucial OSI applications--Directory to assure that enhanced service providers could gain 
Services (DS) and Virtual Terminal (VT)-are equal access to exchange caniers' networks for the 
scheduled to be approved by ISO by the end of this purpose of implementing new services.13(1 The 
year. While these staiudards are heing brought Underlying idea was that, if the Bell Operating 
tor, ard for approval, sonic vendors have formed an Companies could provide their competitors equal 
industry s;upport group to9 develop standard inter- access to their networks, they would no longer be 
faces between these OSl protocols. Comprised of 12 required to provide enhanced services through 
indusury members, this group will initially develop separate subsidiaries.131 To assure that such access 
standard programming interfaces between OSI's would be available, it was necessary to make the 
messaging standard (X.4(X)) ind software applica- wlephone companies' ba::ic network services (re
tions for )SI, such as spread sheets and electronic fei ed to as lBasic Service Elements, or BSEs) 
mail. 12'7 avai able in a unifoml fashion. 

1-2WiihititiegovernlicTli, NISI hai, c toiniplemeni OS I.fca. spons~hli t helping agencies 
I2 lhc I'panierol oft [cft~'ri ha- .ik l I'd IIIrequ~ilriiigd ( (1Sl1' n luurcitw Iplc' siateiri'ni in ItOl7oiitiningie ei rk .iatuisIiionii, having issued at 

a 2-Ncar transition from T t Io'1 Shli'rle' "1.S (IsCrmInicI Moves Iiwatds IIIplciiening OSI Sliantdard "1()S l t'adack o Srandarda.JIepartcnit 
ol Commcrc, pp 82-SI 

h-Iid 

I'-Kcll. Jaekst. "Ncs Applitatiiois Nlo,.c to .- I eck. Nov. 4, 31.OSI ('os,,r IliIipileiiieiLinatio 'otrnunui tiltito 1988. p 
:2De[ioC LIt,!.(minllu21vcr. op 

-"'Sec, for exaniple. I'irnoih. Indutir Staidardv The Booik, I'he Movie," ('otunuhiatO1L tl k,. 13. 1999. p 21H!aight. June 

I "A',delhned b (ornpulr Ill. a arriers', baIc nel~york laCil Ties and sersii e, to pt'rrlill all usCS 01 tile A;ii iiw'Aork.'"()NAi, liens ci all dsilti il 

t h l 'd sr' i s00I lit ll'ri aid L IiTIIIOI iiitereonneet to sIpec L IaIItiCIork filth ll( llIncludig tlhe el iaii olc f li l ' lsl . to Fieh un i in IlltiCIlaC's ti an 
unbundled and equal access bais " 

I 'A. 0 One t ti lli . li11 nit epi ti )\..\ 'iiiicd front aii A i il to dvelopa tiiiieplalhel ItiterltACtling to, ]Featiure %lIC/Srvitc 

IltM 0 't diled 1111lhI Jnl NC tt 2.' IIit h I ( 'tIt c1 io La to ptogr, IfIe I \liics htili inat Aiggt.iioii l ttn , t, k Iter I I I Crilange hteer' Aiiitci uiec x 

the F(" Illt. cdap i.t' Ialld1\.ill,ihlc on ii eqial basis ideeschaiige carriers tu t iti"-there wi olonger bc a itced lir slo'tpIf suh lit', a %o ' aic 
t IhC hl ,ssv as"o, lie ficillNkil',ubsidiaris,.sasihe '.u.tsll Triiniro hit h ( )N.,A i vs ol',,d Hi.. . t,'lplo,:,:ofiIIdiiiCS o \, aiol . aili g ( )NA wlh l ol1, 

2. ;iiLCtic e hinolog, to 'cccuie ,,sitL still .Aiiuiiilrc of%car, avtas Sec. fir a John (I William, "'O(NA and life t:un'rolC.ali)hliii.,. i illstcu-ssion. 

Exchange Neisorks." Telernat,.s. sol 5. No. 8. August 1988. pp. I-i; See aso. Henry Ieiie, "Implementing Open Netmork Architecture Will Push 
E er ,onc to Hug' ii'Ir'r 'ii ,.nI A No 12, cinbcr I1087, pp 3-,c' hiapprcciaig Tils acciunnt, iishould I.nreicnibcred tha lie idea olachiciCiig 
acommon general network model that1o1d aIlliiw forintlcbhle inierconneclion and inicroperaion Aithallolher neworks was alrcads fi the air. with 
the study of IS)N and ()1. Sec A NI Rutiko ski. Open Ncr sork Ar iilctur.s An IliirOtelionz h"' c i otr un( attona. Janttar. I987, pp 3110-i). 
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Table 11-2-Open Systems Interconnection: Factors Affecting the Choice of Federal Options 

1. Apart from its value to individual stakeholders, of what value 
is the setting of standards in this area from a societal 
perspective? 

2. 	 What is the cost of waiting for standards to b established in 
the rmarketplace or through a voluntary, consensus proc-
ess? 

3. 	 How likely is it that, in the absence of government involve-
ment, de facto or voluntary standards will be adopted in the 
near term? 
a. To what extent do vendors have a common interest in 

standardization and agree on the appropriate standard?
b. To what exten t are users eager to standardize? Do they 

agree on Istandard? What leverage do they have vis 
vis vendors in the marketplace'? 

4. 	 To be effective in fostering star-Oardization, what level of 
government involvement would be required'? How far wouk 
the Federal Government need to go r) the direction of 
mandating standards9 What kRods of government involve
mont might be the moust apprcpriate in this regard" 

5. How susceptiblc are standards to technological cnange? 

SOURCE ,tfmi of Pe,;hnolo.y Asosr,ifir itn.1990 

As described by 1esen and Salo'ter, ()NA creates 
standards requirements in two different respects: 

Buth the interlaces,with the basic service elements 
and tile lilUtbr and nature ut thise elements are 
standards isues. The first in',olves an obvious 
standards concern since the design of thiese interfaces 
Will determintie ,hether a cornpeltig supllilicr can 
emphlv atparticular elenociit in Oterng his service. 
ILes, )bvious is \Vll tile secinrd is t ,taindards is, ue. 
It' olponentls canll e otained llv Or a bundled 
basis, the tterlace beteen theni is conmpletely 
inaccessibi.. to tile colnl)te:N- supplier. But the

iLOHrlliC eftect Ot art in;ic',essi ble interface is 
exactl. the same as if it vcreCaCCessible but 
incontpatible x,ith the supplier's equipment. Provid-
itg cottx)Inernts onely iuti hundled basis is the 
limitilg case of ier),rahilitv\.: 

c',- Saltu 
It Nll 0l l in,l liwt ii i li it- I'cdcial ( ivc 

'l~t .in -. tip cl1 , 1)filltIC .11l .tO41 
h0ulIt' oi]t IhD i e thut 

t Iic pk. .ill i'ri1i111,1trlcrtuhinc klc siou . for esminn tluilikiuIiu'iV,a'.,qrqutioft 10 be oliitCt CititiroUgh 'l ttitrit llUg', Mid liiCks. Sin illarl', . lie Modificdtinal Judlonueni. L iich r cquirc,thi OI tltcll( 
dIL~ rlHII I IC :Ia lllN, 1-01.l' Jodil l I 1.H, 

I i~il,, 0 l anid Ordcr, ('(' Dot kLt-No s', 

1" tiVortingt t) Rutkowskl, tic IF(.'(ACI 
resolvi!ng relcvatrt sti 	 dards I sUL.Siua rii,i,, 

l ,)lloit13 1. 3-.1,4" 


Important to support strategic use of communication technolo
gies by the business Community, and to foster service-based 
economy. Important for industry structure, insofar as the cost of 
gateways and other forms of system integration are not trivial,
and may not be affordable to small- and medium-sized 
businesses. 

There is some danger that, given the intense competition among 

vendors, proprietary solutions will be implemented before 
specifications can be adopted and products implemented to 
contorm to them. 

Increasingly likely, given the pressure and leverage of large user 
groups. Possibility for dual standards. 

All vendors are moving to support OSI. Continued support for 
IBM's System Network Architecture also likely. given size of 
installed base. 

Most vendors plan to move towards OSI. Migration strategies
differ, however. Eager for standards and migratory solutions. 
Considerable market power. 

Lowtomoderate effort. Greatertechnology,'R&D support. Support 
for broader public policy input into standards process. Contin
ued facilitation of user/vendor interaction. 

Moderate. Integrated approach tends to allow for compatibility 
I over time. No apparent rival approach on the horizon. 

In contrast to OSI-where the impetus for stan
dardization stemmed, to a large extent, from the 
activities of the narketplace-the Federal Govern
tnent has been the primary rnoving force in ONA 
standards, with ONA becorning tile cornerstone of 
the FCC's deregulatory policy.1-- '116achieve its 
ends, however, tile government didl not become 
directly involved ill setting standtards, or even 
provide Much guidance: rather, in its Computer Ill 
orders, it called o l tie RI3OCs to i e [ with tile 
codpeitive enhanced service itmustry ilt ONA 

Forum Process.I Lacking expertise in advanced 
architectures. tie F'CC left maty ONA details to be 
worked out by the industry players irtvolved. 13- it 
called for the filing of plans by Feb-uary. , 1988,
merely sta titg that its approval of then would 

t'rl[lelll ti is '' tanidaurds~ to tiuoiltuc collpelniii idrl A%partand itizct'[:Ulttiur 

iillpiii '. p itide tuqtal ;IL'."s. pl 	 lhil liIllm rom cnplii) iIll- ectic ;l ,'iitall d'l iornit ,ork plaris it)
".('t ihtd . 111) ;s 10I 

229" (rcla .d Junc I. 1() m paragraph 217 
tItl (1an. "prs tacstandardsourganizatioits, such a s the IECSAI TI (.e olimote, should pla, anitajOr role iil 
mt,.- uml mgcarriers n Citliltmarictt service providers parclltu|arlit ill eihiariccd service miarketi." Op. cit.. 
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depend on the extent to which they met the . . . equal access required one of the largest mobiliza
requirement of Comparably Efficient Interconnec- tions of manpower and capital the communication 
tion (CEl)--that is, interconnection on an equal industry has e'er known. Even before implementa

access basis. Not much consideration was given to tion, the government and private sector poured 

the role of the States in the ONA process. However, considerable energy into it... And yet, equal access 

the FCC did point out the difficulty involved in was basically a single application-a network inter
lace developed through discussions between experi

differentiating between intrastate and interstate enced local exchange carriers, and technically so
service elements, and suggested that if jurisdictional phisticated long distance carriers .... By contrast, 
differences were to occur, they might be worked out ONA is not one interface, but dozens-conceivably, 
in the Federal/State Joint Ioard. 136 hundreds-at many different le,,cls in the network. 

Wrestling with the concept at industry forumns are 
The forum process consisted of national meetings local exchange carriers less knowledgeable about 

conducted with the aid of Bell Communications data than they are about voice, sharing the mat with 
Research Inc. (B~ellcore) and meetings that were information service providers of varying sophistica
sponsored by the individual holding companies. As ion and size. 1 9 

an additional input into the process, the RBOCs also 
commissioned studies to be undertaken by the Given the perpetuation of a number of ONA 
enhanced-service providers, and condut.ted a numn- issues, the RBOCs cadled for the creation of an 
ber of meetings with users. The first public forum Infornation Industry Liaison Committee (IILC), to 
was held in October 1987, and the second in January be established under the sponsorship of the Ex
1988.137 Although the participants skirted many of change Calriers Services Association (ECSA). 140 Its 
the toughest issues, these forums did serve to initiate stated purpose is "to serve as an inter-industry 
at dialogue. 138 mechanism for the discussiont and voluntary resolu

tion of industrywide concerns about the provision of 
4 '' That more was not accomplished at these forums [ONA] services and related matters." l- Although 

can be explaiined, in part, by the absence of FCC somewhat less formal than other standards-setting 
guidance, by the general "marketing" approach committees, the 1ILC confornms to the voluntary, 
pursued by the RBOCs, and by the discrepancy consensus approach typical in the United States. 
between the short time period in which participants However, whereas a positive Value is generally 
had to prepare, and the complexity of the problems placed on this approach in other standards-setting 
with which they had to deal. lb gain a sense of the bodies, in the case of the IILC it has proved to be a 
complexity ,f this issie., one need only compare the source of some criticism. A number of participants 
situation created by ONA to the problems generated feel, for example, that if the difficult issues are ever 
by long-distance equal access requirements. As one going to be addressed, there will have to be greater 
conmmentor summarized it: interest and participation on the part of the FCC. 142 

I',lbd 

IFor a-r ieserlillion of die piocceduigs this Iorurn. and i1L.Ji)SitSll, adopted by the parterpitls. %cc A.M. Rutkowskr. M. ( i imdun, and N. MortlN . 
"t'hc RIO)("s ,i'c s on ONA. 7t'h rnrun ation.. January 1987, pp. 43-54: and AmN. G. Ipstcit, "Doubli fi th I ',,tr ('Cmiunit.," 
T'ie'to'wnunii ritrlr&r. Jalntiar\, l l7. pp Y-Oi. 

X(',lith\ Clarke."be'h tratcgt Iiirtati S of ? Cpen ,wrmu , artn.%, Mart t)5. p 41 see also A.118. R1tkowskr, nM N t \ork Archicctu." Tel" 

fir 10g l',"O-ti Netrork Atr hli'ectures A teb rlr ) I pdatr. I11h'.rffln r tions. March t)57. pp 70) A ll to u o bstt .l Ihs erot.ld 13t1Mig 
was th i ore substantive of life iv\o. At iLtII1,st Itreelfing., llat.\ of ifie Itticipmnts reported that ihe i. ere id rsti Il o tiheptIM'triCrigsN an1dtire inltntonS 
of tht. R O(',. believing l xrho ctl,,l.ril ress nitihlig to thewe Ltnceriis i lit t( orkstlop, andtni It) be orl., pariiptl rig ilt Ireorlitn prui RtslRc oi. t. 
using iellcore's Nott%onr 'ie BM " Intri -L4A .5cis,,rA ;,- i prn iertic Share l their vie'w', of lihitl %%fill t'ii cinbrs ol lie, "hO(s ,ersork Oittoili 
cotinn Utueiatitton itnduslrr,. 

Iit e;tve P Nowickk. "it ( pe ir r " (",rnuor at ,,z rtk. ()NA Rept. Jne 2"o Itt 57. p .1 

1 '\Accordingrto in ,re vit.r, fit Ilxt),al to]llo cd itiitreil erirorrci hmeJtlge I larol (ireenre, c'astiing te P0'SA ttrot liavitig t i laitgle 
standard. See John FOIes .. K( \ I-.stat'l slits Niw ( 'rnuult t ii Me c ONA Rteluitr t 5.. (o*rtupiii irtorltt.\ ('A.tPC(" t ) tl 2( , Ii87, p. 42. for 
adiscussion of (ti III.C. ee Jorseph W Wai. Jr.. Itier-lndustr, Consultation ott ONA P1atis Is the IILC the Atisw, Cr"' icut t .r,vol. 5. No. 12, 
December 1988, pp I-5 

141 As quoted it ibid., p. 2. 

ti2tbid. 
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Participants have also criticized IILC on the grounds inadequate degree of unbundling of services; 3) thethat its rules and membership tend to favor the failure to provide for colocation; and 4) the bases forcarrier industry.143 
establishing costs and, hence, pricing.' As one 

Building on the common ONA model developed remedy to resolving these problems, many proposed
by Bellcore ," the foruni process. and inputs from 
 that the FCC take a more active role in the 
groups such as the IILC, the RBOCs filed their ONA standards-setting process.
plans in February 1988, as required. 145 Common to The National Telecommunications and Informaall plans is the division of the network services into: T ea inTation s Issewt ah1) Basic Service Arrangements (BSAs)--the under- ion Administration (N gIA)also took issue with the
lying method of connecting an enhanced service ONA filings, characterizing them as "an importantprovider to and thtrough the RB1OC network; 2) Basic first step," but "not acceptable a:, filed." Like anService Elemew..,, (BSEs-the optional network increvsing number of others, NTIA calledcapabilities sucil is automatic on thenumber identifica- FCC io "set forth a definitive set of principles fortion, which are iL!sociated with a particular BSA; and ONA" and to provide for a "neutral interindustry3) Complementary Network Services-the network entity" to work out unresolved ONA issues. 4"
 functions that allow customners to connect to the
network. '1 All plans include essentially the sae wlist Many State representatives lso were displeasedof 118 network capability requests made by with the outcome of the ONA process.t Some weretenhanced service providers. The RBOCs generally concerned about the impact it might have on theagree, moreover, that equal access can be provided public network and on the ratepayer.oidn Otherswithout colocation (i.e., physically located within viewed the ONA as providingGlans onefor justthe central off-ice), which some argue would be more encroachment by the Federul (overninentdamaging to the network. onThey also agree that State jurisdiction. As Gretchen Dumas principalservices should not be technology-driven, but rather counsel for the California Public Service Commisdeveloped in response to market demand.The plansdiffer considJerably. however, on a number sion, pointed out: 

dffnaer 
 ilites,y.howevert those ilvg 
of 

fundamental incing those thbeof' ...itens. tii i vol ving the All these problems and questions for states arisebecause there is a basic question as to where statealai o fcs, pjurisdiction is in the midst of this significant changeing servtces. in regulatory practice. toThe FCC has tried 

Not surprisingly, given the R HOC's hesitancy to resolve this problem 
... by finding tat the statesuse tile ONA process to conftroti fundameIniktll can regulate any non-enhanced service "use- of i


issues, many 
 of the coIcriis expressed by stake- SI. The problem is how can a state ensure thatholders upot review of the ONA )lans had already BSEs are not beving used for basic service. thebeen foreshadowed ilprevious iteractiOtis atnongbn fbasic thrust of the new FCC policy itn Computer Illis to allow telephone company involvementthe RBOCs and other stakeholders it tile comnn1i -
ill 

enhanced services on a nonstructurally ieparatedcation illdtlstry. CotIsidered to be most problematic basis, to consider such services as competitive andwere: I ) the lack of Unitirulty :niongl platts; 2) the unregulated, and to preempt arlx state regulation of 

4 
lie1(1('
Sxctqal Report No .4,puhlilrd h\ licllore iNNomertfber l )87. provided thelO(Cs %.tiiaLornnron basis for it't11iUllMIat rilII pl lanning


for ONA
 
"See (Clarke,op. kIt.,foott10C I S ,,Wt'eI ,.\lt ha.l Warr and E]ls Biooker, "cornparrig liit ONA 'la 1iS, I-rt ,"k. IIU T.1h'ph1/i. ITIh. 23,1 tts. 

"Atic.\c lar Rouswl, -"BelI NA 'rpt..N,ds Ivcntd I 'natteptable. ( ",MIMunh(Mto r.,.
Ilteiii 1 1p.tikel 

it Ma, 2;. 198S,pp,42-,13. See ako, "(olocLatiot IssteioStall()NA Progrcs,." INuata C"rmmtnl .toas. March 1998. pp 70-74. and EIhltBooker and Ikborah 'lciIle. "Interface '88: ASmolderinrg ()NA IottrocerNN," Ir .ih,,n iApr It25. ?. 48-4ot 1 ,\
I 1'RItCi,Sa (NA Plains Meet f-' N I IARule, ('l,d,4 Rules. lt'AuflfIh nt." n/nu Cd Strt C'.AO14t1oo, JunC 1988, p 3.<Sec, for one discus'.on. (retcftet I )unl a,. t(pen Nmt', ork At iutmcture: Equal for Enhaicedf Services, 7elcrnat , vccess4.. No. 7, July 1987. pp 5-7. 'e also. "Suprenie rourt ,i,. . 

' 
JuHnIM.d1)11.ind()NA," hr 'I-,(" onthl%lee *torMarcf I1'itch and John I-ole, vah. of 2. p 1.I '1e,etVc1 "[ell iim,,Potl lidMore. trick r talks, ("oMP7ti nt ,ctt Ia . Fef,. I )88. pp. I, 56 
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intrastate enhanced service which is not entirely 
-
s
consistent with FCC policy. 

Given the tremendously high stakes involved, it is 
only natural that the setting of ONA standards would 
generate such strong controversy.152 As was in-
tended, ONA will hav llajor impacts on competi-
tion inthe telecommunication market, redefining the 
boundaries among market segments, a-tering bari-
ers to entry, changing the economics of providing 
services, and restructuring the delivery technologies 
that are used. 153  

The local exchange carriers will be radically 
affected by ONA, one way or another. 15- By opening 
up their networks, they risk exposing tihemselves to 
much greater competition. At the same time, they 
will need to absorb the cost and disruption entailed 
in implementing their ONA plans. However, if they 
fail to follow through on ONA. they could lose the 
opportunity of taking part in (eveloping and profit- 

ing from the potentially lucrative in; ormation serv
ices market. Thus, adopting a company position on(DNAhasentalednian coplexandcritcal 

choices, each made undcr conditions ofcomsiderable 
uncertainty and within a very short timeframe. These 
decisions will have far-reaching ramifications with-in the RIBOCs, affecting their marketing strategies 

regulatory posture, relationship to their competitors, 
as well as their network plans.155 As one observer 
has described this imp:ict: 

...new services--determined by inputs from the 
JR1IOCI marketing plan,--will intluence network 
evolution and planning for open interfaces ....The 
consequences of these decisions, moreover, will 
have adirect effect on potential revenue, profitability 
and grovth.A 1.1. 

Despite these difficult choices. most RBOCs wel-
comed the ONA process. envisioning it as a signifi-
cant market opportunity.15" 

'I Mi ,uO1).L.HI., ltiloi c i411, p ( 

Moreover, the ONA process has the potential not 
only to restructure the telecommunication industry, 

but also to radically alter major segments of the 
information services market, ranging from those 
industries involved with electronic publishing, data
base retrieval, and voice message storage, to those 
providing network burglar larmns. I" Like the local 
exchange carriers, information service providers 
face a future fraught with uncertainty. No one knows 
what the size of the actual market for information 
services will be, or how inforlntion providers 
should relate to telephone carriers in order to 
maximize it. Many in the information industry have 
already made substantial investments in the network 
architecture as it has traditioually existed, based on 
existing industry boundaries. As these boundaries 
change, information providers could find them
selves in the wrong business, with technically 
obsolet, equipment and vulnerable to the competi
tion of new and more up-to-date players. 159 

In spite of the controversy surrounding ONA,
FCC tentatively approved large portions of the
RIOCs' ONA plans, on the provision that some 
rBos oNA p ade the pro thcess a r 
revisions would be made. The ONA process is far rom over, however: many outstanding issues remain. Still to be addressed, for example, are the 
issues of how costs will be allocated and services 
priced, as well as how jurisdictional authority will be 
divided between the Federal Government and the 

States. There also continues to be considerable 
disparity among the different R13OC approaches to 
ONA. a fact that, as many have pointed out, 
undermines the very nature of standards. The one 
factor that will certainly ensure that ONA remains on 
the policy agenda for a long time, however, is the 

rapid pace of technotogical change. Designed, for 
the most part, around the technology as it presently 
exists, the ONA plans will need to be continually 

"'I 'r dIIcusS oIl, see Jiu Ke r d ." -orWhom the Tot I.- Cownuniatifn.lWiek, June 29, 1987, pp. 10-1ie Ils 1p.21. 

1531hid. 

Ilhid 

"'Ibhi See also, Robin Willianson, "Planning the Right Moves," CommunicationsWeek, Special Issue on ONA. June 29. 1987, p. 15. 

1,6lbid. 
I ':Ibid. 

Jcnnitcr Bater, "Competitive Pull," on ONA. June 29, 1987, pp. 17, 20.CommunicationWt'ck,Special Is.,uc 

IS5albid
 

Oi Clarkc,op. cmr..fitnote 138. 

I 
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revised to take into account the changes that will 
come with the Intelligent Network 2 and ISDN. 16 1 

Although there have been many critics of* the
NAthoghsther he beenpant rtcs osthe 

ONA process over the past 2 years. 
 most people 

agree that the idea still has merit. In lpc,many
would like to see the concept of ONA developed 
further. 162 In the minds of' solme. the importance ofONA cannot be overestimated. As one who has
thought extensively about the subject described it: 

The importance of ONA is tied to the fact that 

ultimately, if successfully implemenled, it will 

tecome a gateway between public 
 and private
networks and become tile means whereby a host of

smaller entrepreneurial service providers will gain 

critical access to tile next genera 
 ion f increasinglysoftware driven and highly progiarnmnable BOC 

super switches .... I ONA 
 can he made to 

work ...then the same kind of creative explosion 

that took place in the development of an extraordi-


nary iange of PC software and service in the 
computer industry will finally be free to occur intelecommunications ....More importantly, itwould allow this type of creative development to be 
done by those who should be doing it--smaller, 
creative. and entreprencuially minded service pro
viders who can then "test run" their services in the 
oe aktlc 6
 
open marketplace ..
 
As already noted, many believe that to carry this 

process further, the government will need to assume 
a greater role. Others, although acknowledging that 
the government might play a facilitating role,
believe that the process can be best worked out in the
marketplace. " In assessing6 which role is most 

appropriate Ibr the Federal Government. considera
tion should be given to the questions and answers 
outlined in table 11-3, which draw from this 
analysis. 

ItI For adiscussioni of the impact oltechinological change on ihc ONA process. see Richard Solomon and tn)retia Anania. "Paradoxey: and Puzzles ofDigital Networks, Pant I,~ Te'ci''omtnunitation.. January 1987, pp. 26. 28: and Anthony Rutkowski. "Con puter IV-Regulating iheNational PublicInformation Fabric," presented at tCCC-ISDN '87.Dallas. Texas, Sept. 16. 1987. 
2


16See, for one, Willhailn, op. cit., tootnotc 131.
 
163Font Valovic, "ONA. The Gatewa) 
 Betwccnr Public and Private Networking," Telecurmunicatiow March 1988, p. 31.164See for example, Dan Hubbard. "ONA A 10(X Perspective," Tehkcotununicatons. March 1988. p,36. 
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Table 11-3-Open Network Architecture: Factors Affecting the Choice of Federal Options 

1.Apart from its value to individual stakeholders, of what value 
is the setting of standards in this area from a societal 
perspective? 

2. What isthe cost of waiting for standards to be established in 
the marketplace or through avoluntaryconsensus process? 

3. 	How likely is it that, in the absence of government 
involvement, de facto or voluntary standards will be adopted 
in the near term' 
a. To what extent do vendors share acommon interest in 

developing standards and agree on the appropriate 
standard? 

b. To what extent are users eager to standardize? Do they 
agree on astandard? Whal !overage do they have vis a 
vis vendors if!the marketplace" In the political ar.na? 

4. 	 To be effective in promoting standards, what level of 
government involvement would be required" How far would 
the Federal Government need togo inthe direction of setting 
standards? What kinds of government involvement might be 
appropriate in this regard" 

S 	How susceptib!e are standards to tochnologica change?
How many possible options or choices of standards are 
there? 

SOURCE Officof fecnnclogy Assessmont, 1989 

Extremely important insofar as entire regulatory policy is built on 
the assumption of achieving acceptable ONA standards. 
Important for industry structure/antitrust implications, as well as 
for assuring rules of access. 

Costs would be great interms of slowirng down decisions relating 
to the structure of the communication ifidustry. Negative
implications for network modernization, as well as for extent of 
access to information services. !ntre long run, c: Ildhave costs 
in terms of ability of the United States to compete inthe global
econoiry. 

Unlikely, given the complexity of the problem, differences among 
stakeholders, and urisdictional issues that need tobe resolved. 

RBOCs are basically agreed on value of standards. However, 
they differ with respect to some aspects of their approaches. 
Approaches adopted are a significaritl determinant of 
competitive position Competition among vendors, likely to grow
with standardization. 

Users warming up to the standards process atter initial skepticism. 
Unsure of their own needs from the process. Outcomes in terms 
of competition are highly uncertain. Market power vis A vis 
vendors more or less balanced, with both requiring cooperation. 
Political powor to stall process. 

Extensivelong term. Need to establish guidelines that reflect 
public policy goals. Greater techn.logyR&t) support to deal 
with complexity. Support for broader public policy input into the 
process. Resolution of outstanding iuisdictional issues. 

Very susceptible to tuchriological chaoge. Complexity of problem
confounded by need for nr uliple standards. 
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Chapter 12 
Modernization and Technological Development in the 

U.S. Communication Infrastructure 

INTRODUCTION 

As information comes to play a greater role in all 
aspects of life, many more demands will be made on 
the communication infrastructure. As seen in chap-
ter 5, for example, a growing number of large 
businesses, dissatisfied with the limited capabilities 
of the public communication infrastructure. have 
begun to develop their owt, more technologically 
advanced networks. In addition, it is clear from the 
discussion in part II of this report that taking full 
advantage of new conmunication technologies in 
the realms of politics and culture, or for individual 
development and growth. will require significant 
advances in the communication infrastructure. As 
the United States takes its place in the emerging 
global economy, its communication infrastructure 
will have to be more and more advanced to compete 
in meeting communication requiremets at the 

For the U.S. communication infrastructure to 
adequately meet and balance all of these comtnuni-
cation needs, it needs to keep pace with, and take 
maximum advantage of. advances in communica-
tion and information technologies. And it needs to 
do so in the most efficient and cost-effective manner. 
However, there is no real consensus concerning 
which needs should be met. Although people 
generally agree on tile need fri :t modern communi-
cation in'rastructure. they view questions of howmuchmodeniztionis rq t itd--a wel ashow

isreq 
and by whotn it should be accotnplished, where in 

much mod rniatio il-11.1-aSWellis O.W 

the communication infrastructure and in what time-

frame it should take place, antid how and by whom it 
should be paid for--as matters of intense debate. 

THE PROBLEM 
Historically, the United States has set the interna-

tional pace for technological development in the 
realn of communication and information technolo-
gies. As described by one communication scholar: 

IRoger Noll, ""lctiiilllUtlictlOiis Regulationi it the I4,9is,' ' Center Fo' 
1988, p.2. 

Regulated monopoly produced exceptional per
lhrmance. Rapidly advancing technology, arising in 
part from AT&'I"s [American Telephone and Tele
graph'sj stellar research ann, Bell telephone labora
tories, caused the real costs and prices of products 
and services to decline while, simultaneously, sep,,
ice was extended to virtually all the nation's rural 
comnunities, where costs were several times as high 
as in the larger cities. This wits accomplished in partby direct federal subsidy through the Rural Electrifi
cation Administration, and in part by a system of 
price regulation that massively cross subsidized 
customers in high-cost areas. By the time the federal 
government began to question the desirability of and 
necessity of monopoly, virtually all households were 
connected to the network.' 

However, in the late 1970s technological advances 
began to outstrip the pace of change within the 
public shared t. communication network, leading 
ultimately to the divestiture of American Telephone 
and Telegraph (AT&T) and the emergence of a 
number of competing communication networks and 
service providers. 

Competition has clearly contributed to growth 
and economic activity in the communication sector. 
According to a study conducted by the Computer 
Bsiness Equipten't Manufacturers Association 
BIeA). total se-vice and equipett revenuesit 

thEMU.. tle m ica andustry relely to 
tise U.S. telecolunic ation industry are likely torise to S-115.8 bi!!ion by 1990. as compared to S$186 
bill ion iii It9X7 and $ 1t 6.6 bill ion in It9X8. 2 Viewed 
for) tile perspective of'shareholders, it is clear that. 
fpicinthe firstftergoa4 years following divesliture, opne 
prices of the regional Bell operating companies 

~lIoeain the stock 

RBOCs) increased by tnore than I(X) percent (if 
dividends are included in the analysis) and the total 
return on equity has averaged about 25 percent,
which puts these companies inthe same rank as the 
top third of tileStandards and Poor 5(W).' 

Notwithstanding these gains, the OTA analysis
identified a number of factors that suggest that, in a 
global information-based environment, the United 

t-.conotIIic VolIty Research, Staniord Utniversity, Sta;nford. CA, August 

2C II MA , 'le inlorlltatlon lcchnohIg, Industry t)ata Hook. 19N) 11)98.' 12.1989. p. 
3David Wenner, "Management in the Tough 19(X)s- a Iligh Stakes. High Risk Challenge,"It'lt tic T eplnny, Jan. 2, 1989. p. 26. 
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States may find it increasingly difficult to ade-
quately meet the multiplicity of demands placed on 
the communication infrastructure. These factors 
include: 

Factor 1: The extension of competition to the 
international arena and, with it, an increase 
in the requirements for technological ad-
vancement in the communication infra-
structure. 
The ability to keep pace with technologicalt kep 

change becomes critical in a competitive environ
ment. The recent history of telecommunication in 
the United States suggests that, with the introduction 
of competition, telephone companies are no longer 

The biltypce wth echnlogcal 

ofacopetitionthelephuon comnes rehnologero 
able to time the introduction of new technologies to 
optimize the life-span of their capital resources. 
Instead, to retain old customers and capture new 
markets, they must be the first to adopt new 
technologies and offer new services. 

Just as the introduction of competition in the 
domestic telecommunication market has increased 
the requirements for technological advancement in 
the U.S. domestic communication infrastructure, so, 
too, has the extension of competition to the interna-
tional arena. In recognition of this growing need to 
be on the technological cutting edge, the European 
Community is pressing ahead to be first in the 
development of broadband integrated services digi
tal network (ISDN) technology.' Thus. in a global 
economy, U.S. performance must compare favor-
ably not only with its own past performance, but also 
with the perfornance of those counuies that are itsprimary competitors. 

Recent trade figures are not reassuring in this 
regard. They suggest that the United States is finding 
it increasingly difficult to retain its world techno-
logical leadership. 5 The declining performance in 
the area of communication and infornation tech-
nologies is particularly alarming because the United 

States has traditionally been a world leader in this 
area. As noted in figure 12-1, U.S. exports of 
computer, business, and telecommunication equip
ment decreased from 32.0 percent of the world total 
in 1982 to 26.5 percent in 1987, while at the same
time U.S. imports of these products increased from 
15.6 percent of the world total to 27.2 percent. 6 

The economic stakes in this sector are likely to be 
even higher in the future, given the growing 
importance of communication and information 
products and services as a factor in world trade. Arecent study by B~ooz, Allen & Hamilton Inc., 

predicts, for example, that ,he world market for 
moving and managing information will grow 43 
percent by 1991, from $390 billion in 1987 to a totalof $560 billion. 7 The competition for this market is 
becoming increasingly intense, prompting many in 
the United States to view competitiveness in 
telecommunication trade as a priority issue. For 
those who do, it is essential to move quickly to 
modernize the communication infrastructure. As 

two observers have described the present interna
tional situatior: 

As competition intensifies thesmakes will increase 
rapidly. Winners will be amply rewarded and losers 
will be devastated. Th,. big players are laying their 
wagers right now for a game in which coining in 
second means coming in last.8 

Factor2: The high capital costs ofmoderniza
tion and uncertainties with respect to how 
these capital requirements will be met. 
Success in modernizing the U.S. communicationSucsCndrnzn h .. omnctoinfrastructure will depend. in part, on the Nation's 

ability to raise the capital required to develop and 
deploy new communication and information tech
nologies. At present, it is difficult to determine 
where the United States stands in this regard. How 
much capital will he required will depend not only 
on what is entailed in modernization, but also on the 

Sce. for a discussion, I tahl.ihin, Adiaau 'd Cornmitlik WlOti in Europe. IBC' Sirategic Audit,I98. (hateau St. Aine. lcbruar. 1989. 
'As noted in a retmn by the Congressional R search Servic [ihe t.S. deficil in the balance o1 trade increascd fromii$36.2 billion in 198(0

approxiinaicly $1 70 billion in 1980, I Unt l r'centil., [ic strength ol 
to 

U.S. advanced Iechnolog, cxroris helped to ionilinsa:c fr declining trade in
oilier manutactured goo ds Itoever. ac cordiig it a relmtn iss.ued b, the Join Ecoiornic ('oniltce, since 1982 t .S. ad%iunLCd eh nolog) cx ports have 
not been aible io keep nianulacturCd trade Otr o a dCitir posMii0n. ['lie trade surpluses in ihiese pihucts began 1o declie and ini I ) ran i lefici." Wcti,,
H. Schact, Library. of Congrcss, Congressional Rvwarch Scrvice. Trade. Fcc inology, and Comptitiveress." Issue Brief 87053, upLdatcd Apt. 14. 1988,p. 2. 

( The Global Po. tionojfht I 'fttedSttc%in Computer :quipminit. lhu~ ni'.a Equipirnet,and Irle'connioialin :quipnen'tMarket. A Global
Market Analysis Project performed in conjuncitn ith CBEMA Industry Marketing Statistics Co itee, Ociober 1987. p. 9. 

7-A S,'arnble fot Global Net works- Ctmlpanies Are Spending Big Oi Worldiide Comimiiunication Systenms," BaIvie..t. ee .l a . 2 I . 1988. p. 14 1 
8Larry Lannon and Cialdata hnan, "Internaitonal Telecom Spending on the Rise," Telephony, Feb. 22. 1Q88, p 36. 
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Figure 12-1--Comparlson of U.S. Exports and Imports of Computer, Business, and Telecommunication
 
Equipment, 1982 and 1987
 

EXPORTS
 
Billions of U.S. dollars 

World CAGR* 

2i332015.5% per yr2.6 
Unted .'United 

States 	 Slates 

Rest of world U.S. CAGR L Rest of world 
68.08% 11.3% per yr 	 / 

Total world $37.2 billion Total world $76.5 billion 
United States $22.9 billion United States $20.3 billion 

1982 1987 

IMPORTS
 
Billions of U.S. dollars 

World CAGR 
17.4% per yr 
16.6%27.2% 

1nt 	 Snited 

Sttaa 

R 7esta orld U.S. CAGR Rest of world 
84.4% 31.2% per yr 72.8% 

Total world $33.3 billion Total world $74.2 billion 
United States $5.2 billion United States $20.2 billion 

1982 1987 

.CAGR-Compound Average Growth Rate 

SOURCE: 	'A Global Market Analysts Project,' The Center for Economic Analysis, Inc., performed in conjunction with CBEMA Industry Marketing Statistics 
Committee, Oct. 20, 1987. p. 10 Reprinted with permission. 
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timeframe in which modernization is assumed to enUy available (or likely to be available in the near 
take place. For example. the capital costs of gradu- future) through the intelligent network are advanced 
ally developing nturowband ISI)N services in re- 800 service, 911 public emergency service, auto
sponse to market demand, and of' moving in an matic caling card, and televoting. 
evoltionary fashion to develop broadband ISDN,E 
will be considerably less than those entailed in Even if there were agreement on what is entailed 
moving quickly and unitomily to deploy an inte- in modernization, and where the U.S. communicagrated broadband network.d i tion system stands with respect to it, it woulddifficult beto estimate the capital requirements. His-

One measure for assessing how tar the United torical data on the actual costs of providing commu-
States needs to go in modernizing the communica- nication services are very limited because of the 
tion infrastructure is to look at how equipped the problems entailed in identifying costs under the 
commnunication network is. at present, to provide predivestiture telephone system. As Anthony Oct
advanced commtunicatiol services. Table 12-1. linger has described the problem: 
which depicts the deployment of equipped lines and 
digital switches, gives one rough estiltation. From an angle whence the very definitions of 

products arid of services along with the definitions ofAnother way to measure the extent of moderniza- their costs and of their prices all look discretionary,
lion is to consider U.S. progress in implementing the such questions as "what are the true costs'?" and 
intelligent network. The intelligent network makes "what are the associated cost-based prices?" amount 
use of the technological advancement and conver- to hunting the unicorn.1I 
gence of teleconmmunication and computer systems. Moreover, as Bruce Egan aid Lester Taylor have 
and especially the eiergence of stored program p 
control, digital telephone switching, and fast corn
mona-channel signaling systems, such Ias the Consul- The current 0'cision to invest in digital fiber 
tative Committee for International Telephone and technology is unprecedented relative to decisions of
 
Telegraph'.s (CC IT's) No. 7."' The research and 
 the past, since it represents a major transformation of
 
development of this intelligent network irchitecture the network ill a competitive environment. Every
 
k. being conducted at Bell Cotmunications Re- other iiajor investment decision was made in a 
sac i etI-llcore ), with the assistance of interested monopoly environment and the investment decision
 
vendors. ais part of' , phased-in process that will was therefore al.most completely donina.ted by
vendors.l aspato tle Avanaed Iint roce t wrll considerations of service quality, cost savings, anduhtimatel v lead to the Advanced Intelligent Networl euaoyasuac fcpta"eoe~L_ regulatory assurance of capital recover\."
 
According to Bellcore. ma or technology releases
envisioning sophisticated intelligent network prod- Nor is it easy to predict ',uturecosts, given rapid

ucts--a.Ire scheduled for I,1993 and 195. '
The long- technological change and numerous uncertainties 
term network architecture is intended forcompletion about the nature of the communication infrastruc
around 1998.11 Anmong the services that are pres- ture. It is only recently, for example, that tariffs have 

'tor ethioiN it) caninel oi;Is, scc liuce 1. i-vie and Le'ster i). Taiylor. "(apitll ludgeing for Techlology Adoption in teleco inn u icatlllns: The
 
case o 
 ' pr paicltd fo pre'seratlllloil itBcltIcoic/lell (anlada lhiruu Ioruln, .'"etecoinlniullicaliolls('ostinig in it .) naliic I-liviriiniiic.l " San 
)iego, C*\.. \pr 5 7. 19ki Sc also litii k icussioris toll cosl ll Williall I'hr. "IS)N: An LEtnoits' Prsiit'r for a New t'clcciiiiunicallons 
le-chriol g ." IXpatrimilt of I, onoiiii s. Sianiord I nmsrsitk Tcctliiilog iind Progress Se naim, Feb. 14, 1981). aid Rox'r 'erlr.."Through ihe
I Aokinig (;lass Initgrailed Broadbiid " l\ oks. RegulaiorN 'olicies. iild Islitutional (.lhangc," Office ol Plans and Polic , FcdriI ('IominiuiICallOnS
(otmtissioni, \5slt iiiinlon. I ), No cinller 19 ,N 

a Ork 
is circinel, lk iblc, alli ,ing for inn. hI),rcaiti caW ill iliirOdiiniig in k w'rV!L L'Sas wcll Js for vlrluiia I vaC ntiorks. aid liclice inuch greater usercntrol. i dtesc'ripilo i atii (ht iIIs'os, ,,.T l ilils (illio nls,"liii', lds,lle Ilictlitent Netikork," Tclci 0oPUntil l 

" Nil reasIIL rIeIstl Ilelhgiic c. ne lork dtckisloriimaking can tc disiriiucd outside of switching center,,. I sllldislibuicd kild o archiicCtLITC 

. llit' 
John () tioes arid RiLhard If Robliok. "Sr% 

OWiDcLCe 1987, pp .13-45,48; 
ice (onitol Ploili Iihe lrain Bthind li' Inielliget NtWork, llh r' u/iohac' 'oveniber-IXceinibcr
 

I087. pp 1;-17; Allcn Adailis illd JohI \I dC. ", klri! Ahead to tiheNe\t 6cteiraliin ." 'h' iorn . May 23, l%8, pp. 157-159; Ar Betal. Jr. "Ihe
 
WIsolution
Ito lelligeni lih lti, 198) pp10 Nelworks. ourtrmi hcbruars 29-36, and Paul Botx i arid Patri:k Miller. "htlelligeni Nctwork/2," 

cet 01=111i 0I .S. Fcbruar, 197,i p,. 57 6,5 

"-PcIspecimLc on tire Ad aiiced Irlt'htcll Nclwoirk," licllcor Press Release, Mar. 27. 1989. 
I 2Anlhon\ (I Oetlintcr. "The oililiila I, t scrsylilng(osting and I'miig it the tclecomiinunicalion Industry," Center for Infornnaion Policy 

Research. l rarall t itcrsi\ (atiabridge, MA, (Ilol'i 1988. p. I. 
I T~gai anld "l lof, oil. ( i( . lin~lowt 10,P I 
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Table 12-1-The Regional Bell Operating Companies' Digital Status: Lines and Switches, June 30, 1988 

Equipped linesa Percent digital Local switches Percent digital 
Nynex ............................ 

Bell Atlantic ........................ 

BellSouth .......................... 

Ameritech ....................... .. 

Pacific Telesis ...................... 

US West .......................... 

Southwestern Bell .................. 


Total ........................... 


16,392,000 
16,919,000 

38 
35 

1,292 
1,585 

56 
39 

17,515,000 
17,594,000 
13,900,000 

34 
26 
23 

1,323 
1,262 

744 

36 
36 
33 

13,456,000 
13,017,000 

22 
18 

1,321 
1,706 

21 
20 

108,793,000 9,233 
-Total central officeline capacity (access lines average 85 percent of equipped lines). 
SOURCE: Reprinted with permision from Telephony, Jan. 9, 1989 

begun to be set for the first ISDN offerings.14 Not 
surprisingly, therefore, the range of estimates is very 
broad. Looking only at the cost of deploying fiber 
technology !othe local telephone loop, for example, 
estimates rai.ge from as low as $1,5() per subscriber 
to as high as about $20(WX) per network subscriber, 
Considering these costs together, the total cost of a 
fiber network might be anywhere between $150 
biliion and $2 trillion.' 5 

Estimates, of course, will depend on the indicators 
used. One analysis looks at the $5 million to $15 
million per switch that would be required to replace 
approximately 12,(XX) central office switches with 
the latest digital switch. tI )Another uses the figure of 
$1,500 per subcriber to estimate the total network 
cost of installing fiber as $1() billion.17 Another 
analysis, which looks only at the incremental cost to 
the local exchange companies of upgrading their 
networks for the provision of narrowband ISI)N. 
concludes that the amount of money required for 
modernization will be approximately $17.6 bil-
lionIXmdrieteNainscm 

Another major factor affecting modernization 
costs is tile rapid pace of technological change, and 
hence the likelihood that new ly deployed technolo-
gies may have only a short lifespan. For example, 

developments in broadband ISDN technologies may 
soon make narrowband ISDN obsolete, even though 
the deployment of narrowband technologies has 
only just begun. I) In fact. the cost of recently sunk 
investment may be high enough to significantly 

1retard modernization. 2 It has been suggested, for 
example, that ISDN's slow rate of adoption has been 
due in part to the fact that so many new private 
branch exchanges (PIBXs) have been installed over 

the past 5 years. Against this problem of obsoles
cence. however, one must weigh the fact that new 
technologies decline in cost as they mature. For 
example, there have recently been such declines in 
the costs of PBXs and TI multiplexers. 21 And, of 
course, the extent to which technological change 
serves to retard modernization will depend, in part, 
on allowable depreciation rates. 

The problem of determining whether the United 
States will be able to provide sufficient capital to 
modernize the Nation's communication infrastruc

uiato nrsrctu,re is not merely one of estimating the costs 
involved. It is also necessary to ascertain whether 
such a large amount of capital will be forthcoming, 
and, if so, from whom and through what processes. 
In the United States, there has been veiy little 

1"lllisioi, Bell F;irst WitiiS N" Ilh, onIKS( t ,mtiilv Report.April 1988, vol.3. p. 13. Recently, Ar& r has also released taritfs forsonic ISi)N servics. 
5
" gan and Taylor. op. cit.,litno't 1.,p 3 
1''Lehir,
op. cit., t(otnotL 9. p. 57.
 
I'epivr, op. cit., footnote 1),p I
 
I ol-fh, fotinote . p 56l I'lis 
op. (it., eslrinite is based on Ithe $2 billion that Pacbell plans i spend to uirnplele its digital swich upgrade program 

arid die over $20million that ill be required to deple) signaling systcirt 7(SS7). T get die $17.6 billion figure. Leir multtplies t6os total cost by seven 
regional holding compaties plus GTE. lie notes, moreover, that additional investmotents would necedto bemade by the intere chnge carrters. 

i'See .A)rettaAnania and Richard J Solomion, "The Beauty arid the Beast: Virtual Networking in B-!SDN, Ti'ccninuriwton, September 1987, 
pp. 33.34. 

:'-lar ILee, ISDN - tUser I)oubt and "'arilIssues," "le, o iununictioia, 57.Ap il1988,11. 
2 lFor examnple. see Neil Watson, I'1Vendors Play 'Price is Right'," ('ornun iir 4ct'*, Dec. 26, 1988, pp, 1,18. 
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discussion of this issue. 22 As Anthony Rutkowski 
has described the situation in reference to the open 
network architecture (ONA) process: 

The costs of openly providing the necessary
network interfaces and BSEs [basic service ele
mentsj, especially on a nation-wide scale and with 
older equipment, can be enormous. No guidelines 
presently exist as to ho to separate the necessary 
from the frivolous, nor to decide what is funded out 
of die existing regulated rate base versus what is 
derived from other sources of revenue, nor how to 
separate those functionalities which are employed 
for interstate vs. intrastate service.23  

The general operating assumTtion "npp,:!r. to be 
that where there is a demand for modernization there 
will be profit-making opportunities, and hence 
sufficie:u incentive to generate the necessary capital 
resources. However, notwithstanding impressive 
economic growth in the communication sector and 
the emergence of a V.lSt array of new providers of 
communication goods and services, there are a 
number of reasons why policymakers might b2 
concerned about the future prospects of capital 
accumulation for infrastructure development. 
Among these are: 

Reason 1: 'The sheer magnitude of the costs 
involved, 

Although there has been no detailed analysis of 
the costs of developing and deploying a fully
modernized t.S. cotnn unication infrastructure, 
most people agree. on the basis of informal esti-
mates, that these costs will be extremely high. Such 
estimates are corroborated by those of foreign 
governmnents. The Government of the Federal Re-
public of Germany. for example, assumes that the 

cost of converting their telecommunication system 
into an ISDN will be approximately $40 billion over 
the next 30 years.24 

The increasing cost of R&D also suggests an 

increase in the costs ofmodcrnizing and keeping the 
U.S. communication infrastructure up to date. Ac
cording to the National Science Foundation (NSF), 
for example: 

Over the next decade, the U.S. will have to more 
than double its annual expenditures on academic 
R&D merely to maintain its base level. One person
year of senior R&D effort will increase from
S155.90O In S!X0).000-$205,0(X) by 1996 [in con
stant dollars].-' 

Increased R&D costs can have a major impact on the 
costs of modernizing the communication infrastruc
ture because communication technology is so R&D
intensive.2 ft As Karl Frensch. executive director of 
Siemen's public switching division in Munich, has 
pointed out with respect to the R&D required to 
develop a modern switching system: 

Developing a large public switching system 
requires an immense amount of R&D, let's say on 

the order of $2 billion tor the whole system over its 
lifetime of about ten years ... Ycu can only make 
this investment if you have 101c to 15%7 of the world
market. 27 

The cost of capital can also be expected to 
increase, insofar as it is unlikely that internally 
generated funds will be sufficient to meet future 
needs, and nuch of the cost will have to be financed 
through borrowing. 28The cost of such funds may be 
quite high, given the risks entailed in investing in an 

-()rie of theile', discusii ot hispisti ic,in t-gw' and ralor. op c[. lotiole t). Accordingiotlheir aualvsis: I're t.lt('s Ilocal exchange carriers Ifat a la t caplial siontall in thlir tlorts to atgiessivel. pUMtLc " id.espread deployment of fiber to hoines and busitesscs. tUnder current market
conditions and filler cost lcel,.. ipappeals that the 1.1C', will require about $1001lbillion in nev revenues lcytond the internal cash flows over ile
coistructio hon 0o Just to 'coerthe cosisol -0ier for plain old telephone ie.,ice (PO'TS) luncttionally. Advanced fiber systitmis providing for a wide,

raie of lie ,.unaitni'r serLC..s woud co si cvei inorc."
 

2Anthon, ,. RuM , ski. test before the Iko ollolN, House (tnlltilee til Energy antd Comlitmlerce, Subcornnrttlee otti elecot r irtutncattorls arid Finance. 
Jill, (i. 1987 

:Roltfl WIga rd linegrated Srx i I JigI a) Netwrk Concepts, o iesandFtitrging Issues,' JournialoC(olrn jnt oln' . Nit. tI.Witir 

1458. p 16. 
: Nauonal S icnce Founda iot, "u tiure Costs ol Resar It ite Next )ecade for Acadeie." Report PRA-87 by NSF's t)ivisituon of Policy Research 

and Analsiss 
"'A,, noted b, Kenneth Flainnt "OnI. tlie aircrafl lind risile indusir), with significanit supxrtrf tlI e Dcefrtse Department. spends a greater share 

(14 percent) of its sales on R&D" Kenneth Flamin. "Technological Advance and Costs: Computers Versus Communications," in Robert Crandall aridKennethlaI~nt led s. if hln t,t c t Ruh 1-. hndogtc a! ( har?"e, Intternartonaui Compenton' adruiRegu ation ut Communitatiuii. (Washington. )C:
The Briokrigs ]nst mtuton, 198). pp I -I.1 ioo tote 2) 

' c8tec t la . " obal Report: Igalecoinrnurticar tnts,'' tnanaid P'rrl, Ajr. 1i.. 19n9. p.3)d Jeflerson (;ngsb. 
2 

Sec I-garn arid taylor, op cii., fottitle I) 
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economic sector characterized by rapid technologi- Others have argued that present methods of calculat
cal advancenent. 2' ing depreciation rates provide inadequate incentives 

Reason 2: The potential problems entailed in 	 to attract investment for innovation. 32 Still others 
say that the uncertainty concerning the rules thatgenerating funds for research, development, govern communication companies' activities and 

andoperations 	 is, in itself, enough to discourage inves-

Capital for research, development, and the de- tors.3 3 As one market analyst has noted:
 
ployment of new communication and information
 
technologies is derived from government funding, Since the return oil investment is not immediate
 
the reiivestment of profits, and borrowing in finan- and transition uncertainties loom large, telecom
cial markets. looking at these basic sources, it munication companies tend to be valued at some 
appears that obtaining capital for modernizi ng the discount to their actual revenues. Over the past 4 

years telecommunications l'as not been an attractivewha.t problematic in tie future,a 	 area to achieve investment return.3 

One factor suggesting such at outcome is the An additional factor inhibiting investment might
reduced levels of government funding in R&D, be increased political contention at the local level 
especially in relationship to the commercial applica- concerning the need for modernization and the 
tions of nies technologies. For example, according manner in which it should be financed. In the face of 
toia report recently released by Battelle Memorial growing pressure for nodernization, State regula-
Institute: tors. for example, want greater assurance that the 

Atter ad)usting tort projected R&I) inflation, real capital required for modernizing the network is not 
outlay s will increase about 2;; next year. down paid for by ratepayers who will not benefit from new 
mlrkedlv t'rom the I(I-year averagc of services) 5 Many States now require that decisions to 
3.518; . . Ilte.,se IX'partinenl research spending construct new plant be based on an econonic 
will decline slightly net scear because of pressures analysis that can demonstrate that ratepayers' bene
to reduce? the federal (teficit Nonetheless. the De- fits exceed the cost of development. 3 Such deci
lense lWepartment will atccoun11t tOr 2X'; oltotal R&D sions can be highly contentious. For, as Wheatley, 
expenditure,, next year, and e ill get 0Ol' of lderal Selwyn, and K ravtin have pointed out:
 
res;earch I1
funds.
Regulator 3 policies Ina\ also dicourage invest- ... an assessment of specific capital decisions is 

rarely straightforward. The introduction of new 
nlen Ill aoderaizttion. For example, soni have technologies often brings with it the availability ofsuggested than rete-ow- reguLattion, by Clipping new services along with cost efficieicies in the 
the potential payoffs at levels too loss to ofIset tile provision of existing services. There is seldom 
ri 5ks of failure, d scouraigeI pvate. eqit iivest- agreement among all parties as to the relative merits 
ment in the public lelecohUni inicat ion network.31 of the new services fordifterent classes of customers 

i se \Ce it.. , pp. 2,1-18. See dlc lSionon raising capitatl tfi,l , ,ci' , IICI,top hooI vot aits, 	 diiectly tolh)Ivms. 

., t Idii. " roiip :olCL ;sis I -P, Ris to W2) 2 Billion IL'cl After a0", Jumpii t) ,' 
/t' Waill StrettJoureual. )ec. 21, 1988. "echnoiogy

.et ot.tI p As t'roiessort I£, is raist tiilr hat,,ioied. the tron[,i niphtia-si' 	 lie commercialap 	 onlrrtiti[arlv aqphlcations has drineld criicalI resotrces trotl 

sectlOr fl-slIIIt' tIIOrt IC C Scie t]ctIPolig .	 ntelhe loUse HoIIIIIII'C Otin LL',SpaCe. and l'tinology 1'oli" ]'ask Force. li d otn, for exauiple, tral: 
"While ic cm . lls C pha\ tc t tIIgio [tIll li ine a t ) research prog anis noabl tie NSF I- fe overall tedcial pittcrrn is wcak. prirriarill,cdtii al budge s 


tcCause' of Ihic fitIhC oftht' )ep.11l CIII Of 1)Ier'iSC to build its fundamienial research base ir ,titi inme ;I extracts
sale irontie e\isting base with IMassive 
i( rca.a s Ili applicd t scul l ai t l'."clop it'il Just ia at !1crpoiiallon tunds its sthare of Iidusirial rceart hi.so too Ielral agenoies inusi cactl 

,
tc-ir\ rti It li" kiilited) tit'l ,if tott I cnioi. 19)87ha,' piioi kfriau - n June 25, 

Seeto ol tl tciLisio0{ii. I Ait', i ItiLhart Jis Soloion. "Capiltal Formiatioii roautbaino anillig. ('ar1 et Ittticl,,'\iianli ild t alr(n We i t I lere." 
I Ch" uWPnuim N o .iLi . p1 . 25 Sce also tl(.;stl-oi 1it{gall arid 1 Iator, o cii.. fxttiiiiie 901,h4 ,0W. IIr' 

, 

tisi iic. . aid J 
aid t.ari I- ),arb, theI A- i,, t ItinCOWl:ittiicati DCplcil ioi Arid Wh. lIhn Malrtet.". chwulti.. sol 4. No I. January 1987. pp. 3-9. 

fore.it I NOtlePC. S tlhrota Ntnrta, (ii'. c t)lprc atim the Apprc,.ation It t)csr%,c s." 1ci'phum%. JuiN IS. 1988, pp. 52-58: 

'SCC,tr , d:sc.ussion, "'ogrcs OittBuld' iCicct.tmnIu:icatin Needs Less Regulattui, Morc Cotiptintu," Burroi , Oct. 5, 1987. 
"JOn W Bavtess. "Tclcittiniinlc:tiotis ,\ Venturc Capital Perspective," I'clcti'omtuitattol.w,Jantia I989, p. 25. 
5Fir otllhi'u t iin. '" I !sIlc -tlbin, ")Oo'ni loit roOlijid Who Will 'aN for ile (;olit Plalcd Netssork. Tlcmatin. , st.3. No. 1(. October 1986. 

See also. Natic J 'he:liley. t.'c I Scts,,i. .it 'aItItc I) KNravttti,. "lc nir iti laOtis Mt adert-laiion: for thie NationalWt:o Pays'." prepared 
Regulitior , ReCardi InstiutC b'\, iiiioiiii. .Iltd]'t'ttiiii y, 1liiL. SCejtltlcrI 1988. 
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or as to tilebenefits of the operatig efficiencies that and equipment for private networks were estimatedshoul I be attributed to existing services. 17 to be $14 billion, an increase of 6 percent from 
Raising capital r modernizationt may also be- ' 1986. ) Most recently, expenditures on privatecome more tif'ficult, given increased conpetition for networks have been estimated to be in the range of

funds among high technology firms (especially in $16 bill ion 4 
the venture capital market) to fitance newcormpa
nies selli;ug advanced products. There is also a The development of these private networks hasgrowing disinclination oi the part of' finantciers to been facilitated by the emergence and availability of
fundnologies.conimunication trin forn tat ion ilated tech- new technologies that allow users toFor exaltipll o.n a rc.eilt sorvev of the purchase

coilllluiicati(n-; products an1d serviceslargest venture capital fitrs. it was found t hi in an unat of the
29 firms that responded. 

bundled fashion. ThCV have also beeti encouraged by7( ) peicen t planned to regulatory policiCs. sc!hi0est fron $.1 million to 0I million in high 
as open network architec

technlogy comtpanies 
toure (ONA). that call for increased competition andin It),". Rating their irefcr- tile unblundling of network services. Commentingences. they put software oncot p ters an conthenir - the effect of' these developments, one observer 

cation secoId, seventh, and eighth on their lists. noted, for example. that:
Only three firms expected to invest il fiber optics, [iAfter divestiture. ilic] transition from a rmonop
and on lv one was interested Ili nct\ ork mnanietent
 
a nd/or nework in systes olistic to a conilxmitive enviroinmeri, coupled with


the availabiliiv of affordablc alternative trans
mission media such s optical fiber. I'S micro-Reason 3: Thu shift of' resources to privately wave. and small aperture satellite c1mmunictation 

ownlled COmlllunlication SySteflls. terminals, ,itmessed mountinig 'bypa,,s activity. 
Prolests a bout lost revellUes t.,cre heard fromAs emphasized ini thechapter 5,the need fot special- carriers. Competition would niow i'ronliLilne twoized. upgraded, and technololicall] advalnced comt- directions: pikvate netiwork,, and alternative service
 

lunicatlion ssslenis is pl'icillarl 'elliin 2
the busi- providers. 1

less Comuniity.liv where comlrtnriication increas
ingly provides ti leverag l h r c tripeC!tive advan-
 One way of lookintg at tire extent to which 
tage. l)issalisficd wlith the technical imitatlions, lack comntnticlicalion sVStCis may,.ivbecomrie privatized is
of colpor.ate Control over, and high costs of publicly to exainiie the rapid development and deployient 
pro)vided telecomturiic-t ul sci \ ices. nialny Corpo- of TI technology in the corporate business elivironrations hivc begun to establish their oIO private otleIl. in(See figure 12-2 for projected growth

nilld/o.olperilig 3ystem 
 mo.illre Coiltilicaliori rovidilig iirle

one-third of all t1S.slpcidiric oti iopltal facililies fomr 


\ 80,. than ietwolk.)s I. for the 
crattd trallsilitisioi of, voice, data. a.td iiage Iraffic.

telecomntrrnicatroln al accouill t or b individu- voicC Colipressiion. tie flexible use of birdwidth, as
als and llIn s Apa 1o101lfl C1ellcotli ni L'''.r;. \ .±l i.e
oril :aio ... . "011M . .'s,c tfl:I, d .
carriers. \I ,ales fArid illIL)7, ol tririsiorii lines able cost savings antd lltuch realtl nelwork Cotil
' hh I . ) A Ik T lItIe1 IllCI~T '" ,T i lllT , I N i l , 111, 1 IllI'(r(t'tllrcft o ,i-cyt',Fll)dt:tIlll/lll)! 
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" Spcc,'Ith Jfcw N M a I (. dtr; it t
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trol.43 Hence, it is appealing to the large-volume 
business user. 

Although T1 services were originally provided by 

AT&T in the early 1960s, vendors of customer
 

-premises- equipment-, (CPE)-responding to - the-- 
growth in data traffic as well as to the entrepreneurial 
opportunities presented by the divestiture of 
AT&T-began in the early 1980s to provide high
performance point-to-point TI multiplexers special
ized for business use.44 The corporate demand for Ti 
services grew rapidly, at an annual rate averaging
from 30 to 40 percent.4 5 The growth of this market 

should continue steadily into the future. In fact, 
given an ever-increasing demand for data communi-
cation (estimated to have grown by 40 percent since 
1970, and predicted to account for 40 percent of all 
communication services by the early 1990s), some 
large companies are now beginning to employ T3 
circuits, which operate at 44.736 megabits per
second (Mbps). 46 Moreover, because it is now 
becoming possible for vendors to offer fractional TI 
services, smaller businesses may also enter the 
market, finding it economically more feasible to 
develop their own telecommunication systems. 47 

Also driving the future demand for TI and T3 
services will be applications such as videoconfer-
encing, computer-aided design/manufacturing 
(CAD/CAM), bit-mapped work stations, image
transfer, high-speed local area network (LAN) 
bridges, and mainframe-to-mainframe links, which 
all exhibit appetites for bandwidth in the megabit 
range.48 

How the use of such technologies in private
networks will affect the public communication 
infrastructure is a matter of considerable debate, 
focusing heavily on die issue of bypass. Defined in 
a variety of ways, bypass generally refers to the act 

Figure 12-2--Projected Growth InCommunication 
Networks, 1988-90 
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of avoiding the local exchange carrier (LEC) in 
transmitting messages. The term, however, can refer 
specifically to the circumvention of LECs' facilities 
(known as facilities bypass) or to the circumvention 
of various services that the exchange carrier pro
vides (known as service bypass). Moreover, the 
notion of bypass can be differentiated on the basis of 
whether it allows for the most efficient allocation 
and use ofresources (known as economic bypass), or 
whether it is inefficient, resulting from distortions in 
price (known as uneconomic bypass). 

How one measures the impact of bypass on the 
public communication infrastructure will depend in 

large measure on the type of bypass. For example,
the extent of damage to the LEC due to bypass may 
be much less if it is only a number of services, and 
not the entire physical facility, that are circum
vented. Or, inthe case of economic bypass, it can be 

441bid.See also Stephen Fleming, "The Evolution of T3 Networking," Telecommunications, December 1988, pp. 16-20. As the author notes: "By the 
first halfof the 1980s, three major events occurred to change the usage pattern of digital transmission links. First, telephone operating companies began
converting major portions oftheirnetworks to digital transmission, making TI pipes more accessible. Second, divestiture opened up competition in the
telecommunications marketplace so that the time-to-inarkct of new products and services became much shorter. Third, the continuing rcvolution in 
end-user computing power meant that acorporate iclecommunicaions manager now had to administer complex data networks inaddition to existing
voice networks, Entrepreneurial companies such as Network Equipment Technologies, Cohesive. & Infotron, began adapting public network TI 
technology for sophisticated private network requirements. TI usage by end users began skyrocketing." p. 16. 

4 51bm Valovic, "Assessing the Complexities of the TI Marketplace." Telecommunications, December 1988, p. 16;see at.so M. Gawdun, "Future 
Directions in Transmission," Telecommunications, December 1987, pp. 48-49. 

16A recent study by the Yankee Group reports that there are now about 25 corporations involved in T3 networking, including General Motots,
Monsanto, McDonnell-Douglas, and American Airlines, Tom Valovic, 'T1, T3, and the Never-Ending Bandwidth Argument," Telecommunications, 
December 1988, p.6. 

47For adiscussion, see Nell Watson. "Mux Market Moves," CommunlcationsWeek, Dec. 26, 1988, p. 17: Elizabeth Horwitt, "Data Seen increasing
On TI Links," Computerworld, Jan. 9, 1989. p. 27; and Nathan J.Muller and David Hoist, "Customers and Carriers Can Benefit From Fractional TI 
Services," Telephony, December 1988, pp. 33-37. 

4"Fleming, op. cit., footnote 44, p.19. 
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argued that, while LECs may suffer losses, society 
as a whole is better off, since resources are allocated 
most efficiently. 49 

Given these alternative ways of ascertaining 

bypass- it is not surprising that stakeholdersstrongly 
disagree about the actual extent to which bypass of 
the public telephone network has taken place and the 
impact it is having. 50 Telephone companies have 
claimed major losses. In their most recent assess-
ment to the Federal Communications Commission 
(FCC), for example, the RBOCs claimed that theyol 

had lost $3.7 billion to bypass, as can be seer- in 
figure 123.51 On the other hand, telephone company
competitors, together with local regulators and many 
consumer groups, have tended to minimize the 
damage due to bypass. As noted in a report prepared
for the National Association of State Utility Con-
sumer Advocates, many of these groups challenge 
FCC's conclusions about bypass on the grounds that 
they overemphasize price as the motivation for
bypass and fail to consider bypass in the context of 
RBOCs overall growth. According to this perspec-
tive, FCC's analysis: 

... largely ignore[s] the critical role of services 
considerations in the bypass decision. Bypass sur-
veys performed by user groups have generally
concluded that non price, service factors, including
the unavailability of a service from the local 
telephone company, are more powerful bypass
motivators than price.

The case has not been made that bypass is now, or 
will be, of such magnitude as to have an impact on 
the revenues of the local operating companies. Thereis no evidence that companies currently employing
bypass alternatives have generally reduced their uses 
of the local telephone company switched services.52  

Measuring bypass is likely to be even more 
difficult in the future, given rapid technological 
advancement. For example, confusion will arise 
when greater intelligence is built into the network, 

Figure 12-3-Telephone Company Revenue 
Lost to Bypass 
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insofar as it becomes more and more difficult to 
distinguish between what constitutes facilities and' 
what constitutes service. As Solomon and Anania 
have pointed out: 

These problems arise because the digital switch 
will be thoroughly integrated with digital transmis
sion and with customer premise digital terminal 
equipment (voice, data, or hybrid). The seamless,digital integration creates paradoxes for regulators,
service providers and customers. Since multiple
computers will be accessing each other at the control 
levels of their central processors, how will each 
switch (computer) know the difference between 
lineside traffic and trunkside traffic? How will the 
computer switches handle contention for resources? 
How will each switch know what is public and what 
is private?53 

Moreover, the problem of distinguishing between 
economic and uneconomic bypass will be com
pounded by the difficulties entailed in sorting out 
costs and prices in an integrated broadband network 
(IBN) environment. As Robert Pepper has noted: 

The inherent arbitrariness of old fashioned rate 
base rate-of-return ratemaking, where tariffs are cost 

49For adiscussion of these distinctions, see US. Congress, General Accounting Office, "Telephone Communications: Bypass of ile Local Telephone
Companies," GAO/RCED 86-88, August 1986.

50Govermmnent studies on bypass have included: "Bypass of the Public Switched Network," Common Carier Bureau, Federal CommunicationsCommission. Dec. 19, 1984; U.S. General Accounting Office. op. cit., footnote 49; Gerald Brock, "Bypass of the Local Exchange: A QuantitativeAssessment," OPP Working Paper #12. Federal Communications Commission, September 1984: Racster, Wong and Guldman, "The Bypass Issue: AnEmerging Form of Competition in the Telephone Industry," No. 84-17, The National Regulatory Research Institute, Columbus, OH, December 1984;and Peter W. Huber, "Thc Geodesic Network: 1987 Report on Competition in the Telephone Industry," prepared for the Department of Justice inaccordance with the Court's decision in U.S. v. Western Electric Company. Supp. 131, 194-5.
5lMonitoring Report prepared by the Staff of the Federal-State Joint Board, CC Docket 80-286, p. 98. table 601. Telephone company bypass ismonitored and assessments are made to the FCC on aquarterly basis.
52"Bypass and the Subscriber Line Charge," prepared for the National Association of State Utility Consumer Advocates, Bethesda Research Institute,

Ltd,, Bethesda, MD, June 1987, pp. ii-iii. 
53Richard J. Solomon and Loretta Anania, "Paradoxes and Puzzles of Digital Networks, Pan I," Telecommunications,January 1987, pp. 26.28. 
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supported by attempting to assign costs to "cost primary strategy for competing to meet the colimnl
causers," will become even more apparent if such nication needs of business.55 However, as already
regulation is applied to tomorrow's IBNs. "'radi- noted, the full implementation of these systems istional voice teiephony and broadband video transon aoice ifernt atd,broaan atm issio n are so d iffe re nt tha t a ny det taps-e still a long way off. Thus, in the interim, telephoneattem pt to pri,;e c m a i s a e u d r a i g a n m e f e s r s tthm using tile same procedures or measures will companies are undertaking a nmnber of measures It
likely prove futile.5 forestall the migration of large users from their 

networks. To this end, they have moved to upgradeThe extent to which bypass will actually occur in and enhance traditional Centrex services 51 and to 
,he future will depend on a number of factors, develop hybrid network solutions that combine 
including: intelligent custoiier-premises equipment with tel,

* how quickly the telephone companies can phone company transmission anld mnlti!,rxingserv
upgrade their networks and develop services ices, allowing customers much greater flexibility
that meet the needs of business utsers, and control at reduced coStS. 57 -o lleet the growing

* 	the positive and negative experiences that large demand for data transmission services, for exantlple. 
users have in developing and operating their RBOCs are now offering CO-LANS. a central
owtn i llkitc communication systems. and office-based local area network service. "These new 

" the regulatory context that sets the ground riles offerings have proved qiite successl ll.not only ilm 
lothe provision of contnmunication services. terms of restraining the growth of the c ustonier

premises market',5" but also in terms of providing theSince these factors are, t henisel yes. qi te uncertain, telephone companies and their customers at solil
 
the oitconte with respect to privalization is very transition path for moving toward and implementing
difficult to predict. (See box 12-A fo)r at More 	 71:detailed itemization of these factor".) 	 ISI)N.l'() To avoid the loss of bts ihess customners, tile 

traditional telephone comnpatnies have also been 

Traditional telephone companies have generally more aggressive in their pricing and marketing

considered the development of broadband intelli- strategies, offering much 
 greater flexibility in lhe
 
gent nelworks (novini, itl an evolutionary fash ion pricing and packaging of services. In a recent etfohrt
 
from narrowband IS)N to broadband IS)N) as their to 
 gencrate interest in IS)N, ATl&I for example, 
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their needs. 62 As Travers Waltrip, Vice President of 
Box 12-A-Factors Affecting Control of Travelers Co., has noted:
 

Public and Private Networks
 
" Ongoing convergence of computers and tele- In actuality, large corporations have built their 

communications own de facto ISI)N. The environment ... is a 
" Development of ISI)N and other intelligent seamless. integrated data, voice and image all-digital 

network capabilities network that has tremendous flexibility. Therefore I 
" Increased use anti deployment ofITI networks do not believe large corporations will benefit (at least 

in private networks initially) from commercial ISDN for intracorporate 
The Be-Your-Own Bell phenomenon whereby communications... At least through the early 
companies can sell excess capacity 1990s, most large corporations will follow their 

" Increasing utilization of central office switches existing communications strategies. 63
 

as virtual PI3Xs
 
• HOC initiatives to create more "hands-on- In addition to functionality, cost will also be a 

control" for customer, critical factor determiniing demand for ISDN in the 
" 	Acceptance of telecomunicationsasa corpo- corporate business coIlimunity. According to a 

rate, strategic resosnke number of Surveys, moSt users want cost savings
* 	IXC /H(X" success and lack of success in above all, and thus would be unwilling to pay more

traditional data communIIIicattionI/compIIutingmarkets tfor 	 ISDN than they are presently paying for telecom

* 	The success of traditional data commnunica- niunication services. Those tlost reluctant to spend 
tion/computer equipment proviclers in tradi- a lot of noney are businesses that have recently 
tional telecommunication markets invested itn new sophisticated teleconmnunicationt 

* 	ONA and tile distribution of network control to and switching systems based on pre-ISl)N technolo
"private" service providers gies, a sizable sector of the potential ISDN market by 

KFY: t. )(>=Bcll operalting, opi,; tSl)N=hlteatid services mtost accounts..A What ISDN will cost. however, 
diital network, IX('ltcrecL,catic('airiCr; ()NA=(Open renains uncertain. Until very recently there was no 
ilt-wvork archlickltt:c, PXPrlI atic i cxcliange pricing inforniation available to potential customters. 

SOURCt. lthi Vaiivi. "'uth at I'miiic Ncttoik, Who Those who signed up early for ISDN trials did so oil 
Will Manage and Coititl "

' 
hiclll 'I('( ,'qllutl(l

tutebruary I ,,pp d-4 
7 tile basis of customized contracts, with mnany of tile 

details kept tinder wraps. i6 

hashaesagreedagrcedleto lett itsits telephone11teehThe cuIstomer01s offer their tiltie required to modernize the pubLic con
users free ISDN. 6 1 	 nunication infrastructure is also an important vari-

What still needs to he deternined, however, is able detertninitg the future relationship between 
how responsive the btsines,,s citrItlIuti ity will be to public and private com1 Lin icatioti networks; how
these telephone comnpalN overt ures. TLdav there are ever, its effect catllwork in two contradictory ways. 
more than 5t organizations invlived illISDN trials. On the one hand, tile longer it takes for ISDN ;Ind tile 
(.See figure 12-4 for a breakdown based on organiza- intelligent network to be inmplemlented, the greater 
tional type.) However, lllV cot]orate executives the invest ment stink itt private systenmls. Moreover, 
Con1tilie to be unaw e or' qluite skeptical about the the More established Conintinication departients 
proiiises of ISDN, UCStiotlitniig its Val ue illm1eetilg hecomle Vii ii large corporations, the less willing 

"ltitcli S ltlill,. A"t&tF t Icl ICel 011( cr IStN,- i tIt'l 20, 1)8.tL ttl I s, tret "omru t4,lvttt'< T., Mat. 2. 
IIPiiti, Rate ISI)N t l i sate was h)i'aliv2.A toted i%Mliclael IlUik ' r ,asdeligned Ito sed il t as II ctctiis ar'citrrll tilev-'d iitliipt dali 

atnd ole t l iwitl ae hi; ( chiaiigcs Iii t' \ it cetlral LTe a oiil2cthihsp..d diia ChannelIilk Mll witches and. less Ireque ilIN , to sciv. as 
lotaiplicallis reqltirli! that kin,) Ilifiigipiti A iliti.hI o itltl!c iaracietisi of ISDN takes it ilviiis!N SUitiliti ai in lit.' iaoUtiil. filte 
ltthinolo ofgx ,rs 01i ib tlll-1I] ill is titetlls ovto ivlel r digit II alll Itiiii"l c nIii gies.- Michel II I . Lv: t sts Who See Proilis! a iLuiil'et 

" 
trliti' oiqt rlr 1. I'iadhidtioial (iscUsSIIIS 01 ISIDN, "ISlDN. Anotltcr 
Version o tilei-olip ors Ncsk litlies I 0it1 olrtni.eti( tt i.i, I)'ccenitr 1)8(i. pp. 45-( J;"ISI)N iii triail. I)itm i ion,Felt. I. 1981, pp 5 I1-5 

0-1[Travers Waltrip, "ISDN aid tic 'orporti i'{'phonv,ai 9,198S, pp. 

Are StillltiuNlcd It . -, i'" .lD"I , !108,p 6Q. 	 Of iset skCpuciiii ,,ec 

l arg,: oiii,"' , -01 .
 

f4kir eCxaliple, it s esi iiniaIted
ithat, over the past 5 ears. IUX replatCllielil has taken plIct III the United States and [urope at a rate ofover-60prcenl 
See Lee, ip cit.. foitiioie 21). p 51 

"'Se. KatiluiKillcte, "oltivretsial Co'Is Thtugh [wo Tariffs tlavc Beenlti led,Analysis Agree ISDN Pricing Remains Obscure," 
C(olrrucaltno,talrri-k COSEI '',Sept 1),919. pp. U-8. C'
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Figure 12-4-Number of ISDN Users by Industry that, to the extent that businesses continue to 
establish their own private communication networks

Co160es &Univ --E----+ m7--iiat their present rate, fewer societal resources will be 
Comminications available to develop and modernize the publicly

Fance Serv~cos ' .I 	 shared network.68 Under 	 such circumstances, a 
Aorospace
 

M C.al spiralling effect inight take place, whereby the lack 
01 of investment in the public network would lead to 

Fed G;ovtl &Defense greater bypass and unbundling. Morecover-, such a 
S:at Govonmont two-tiered system might prove to be inefficient,

Manufacuring especially to the extent that new technologies, suchI 

olermarwon; 	 as fiber optics and common channel signaling could, 
,sura)co ___over 
 the long run, allow for greater flexibility within 

omo - .......--,-4- --1- a single communication network. 
U 1 2 3 ,4 06 8 10 11 213 

SOURCE 	 Copyright 1988 by CMP Publicat,onS. Inc.. 600 Community Factor 3: The potential inefficiencies that 
Drivi, Martianosot. NY 11030 Hoprintoc from Commuica. 

mitl Dorvm~s;,Cr,tio,, ,,wA 	 might resultfrom a lack of nationalcoordi
nation antd planning.

they may be to give up such control at some point in 

the future. As 'otm Valovic has pointed out: The divestiture of AT&T, accompanied by a
Vlearned the jos of' autono- national policy of deregulation, has led to heightaingopratingn aened 	 competition among economic players in themously ope+ratine a network, anid in large nieasure 

having succeeded in the task, it soens unlikely that communication infrastructure, as well as to the 
network tuanagers will hand L'ontrol of their network fragmentation and decentralization of the process by
operations back to the conttorting hut potentially which major colmlunication decisions are made. 
sn othermg embrace of AT&T and the lM('s [Bell Some observers see these changes as being highly
operating companies].I:, favorable for the modernization and development of 

Otn the other hand, time has also demonstrated sonic the U.S. commtnication infrastructure.6V Pointing to 
of tile hidden costs entailed In developing private evidence such as AT&T's recent dcision to writenetworks. Recently, for example, a liber of down $6.7 billion as part of it,; modernization 
netorkanis Recentg oroerramp a n rt of effort,71 they argue that competition has fostered 
companies, facing cost overruns ard a scarcity of innovation and hastened the deployment of new 
manpower and technical experltise. have decided to 
give up their efforts to 'levelop their own networks chnologies. For exatnple, in his analysis compar
andl call for bids rot tel ecommnu nication 'etor-S.67 i, the rapid rate of innovation in the computer

industy with the slow rate in communication 
Given these uncertainties, it is diffi:ttl t to predict industries, Kenneth Flamm makes such a case.7 

how much privttization will take place within the And, in fact. as discussed in chapters 3 and 4, it was 
conmunicatiotn infrastructnre. However. it is clear just such a perspective that served as part of the 

"'Valo,i. 	 op,it. ,i f r 1i1o [. 4 51 
t-or di.4i,cutl ll, sce.Jl olc', . "", Ill 11SGcal 1: SoLcilts Nctvotk Bids." oun,io +nnii 	 ).i 'cA't'k. Oll 22 1,, I I.55:tl Kelly Jackson. Red 

Ink Do,,,,s Nct , ( 'ovntull . 1, i088, pt a n1 Iorce Useri "4iN\'t.2 1. rid John Foley. "Probleii . to Retrecich," ('otmmw attWm.+Wetk, Nov. 
7, 1988, pp . ti, 

or ' iplc,It lia, I con ditiiai lhiii Ii II)5 5 , i 'airl.t1 -: tillion \%as spent Oli rt iet',iork+ Il thi: UnLiid Stites. %thich Is ItIore thanilie tola 
,[ieit In, .1l of tie ricIlolll Bell holnti lll pali oil tr tlt d1IlJ Ilue ll Davidsoii op.0 l., tI' noiitc 4l. 

''"Scm (;craId h-iiltit',- i/( ,niium, o ,m luro t(ambri ge.i A. tallinger Publishiig C(ompa ,, ;987). and Robcrt W. Crandall. 
]lecotltiiiUi -t i ll Io , 1, lithePi-gtl it I.La.- I e''ilatiim No 3. 110S. pp 28- 13. loi iwo vcI po-ilit' ",alatifI] of It i" os ticsliitrC period.

See also. h',e'ltictl I thich ", ia ltcoa..,i 1 11iA 'A I. ( d [dI'i.'" I,rrtun',Jan. 2. 1tlxi, pp 82 87 
NtIcim/tIi .t ,'l [.\'it1c U"m. ,i ( o- , %ci\ t l st Aiii-iial lon-,,,.' l liiilibi t; '.,t. Jan . p. - I Asiinoted.' 1AT&27, I I took a $6 7 billion 

p[h charge ot 5 to Nls icielmritiiig ii, lisloti t he colipall,
phoit equiptlent arid 1tos2ii retiring or layiil! off I6,1811 eniplo\ccs" 

'1in+allll, op. cit , )lllot:2(. p 1 II ! loweslm 

II tie fourWith lt0arel ,'s o costs of iri to digital tethnloligy. o scrapping i tdated analog 

eici "lalni iil,t., that. li;iialmicaill, -[li' old ililarkel ,tIruLclure riilit1 amimlall, ha, both iIliea ed 
basic rschrJi and ,lmcnid tilo aon And dCiCgUlatioii and Increased coLtiipeltiri Inight step up the pace of inlniOVation ,cI reduce ,pending on basic
research - thid.. p '. Hairni' arp!itie lllt :I(omild1 o v h.t, as already rioted, the TI m lthiplexer ias developed urter the old Bell system, but 

itther mdclv deployed nor p i teCCduntil alter divestlltlrc w .lle,in a collipetlic enironicint. stan-uip high teeth'logy firnis such as NE-'i began to 
develop it 
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rationale for the divestiture of the Bell System in in chapter 11. They point, moreover, to the problems
1984.72 involved in setting uniform prices for a basic set ofOthers. h-wever,bemoan tile destructive aspects nationwide services. They also question whether

of competition, pointing to the inefficiencies it under regulatorycircumstancesinwhichRBOCsare
might create.7 3 They argue, moreover, that coopera- constrained from providing services beyond their 
tion among government and industries, as has been own local access and transport areas (LATAs), and 
the case in Japan, can lead to the most productive and in which there are no guarantees that interexchange
efficient deployment of new communication tech- carriers will provide services equivalent to those 
nologies.>The possible negative impacts ofcorpe-tition on research provided by the RI3Cs-the United States willand development have been ofparticular concern, even at the tin t 

ever be able to develop a truly national, communica
2 of divestiture. 7 . tion infrastructure. As Rolf Wigand has pointed out: 

However, to date. the evidence oun R&D is still
 
inconclusive. 7 ) As 
 is noted below, although tile It is not too difficult to imagine the immensefunding for research and development at Bell Labs technical complications and fragmentations encoun
and Bellcore has, in fIacl,increaecd since divestiture, fered by a customer Irving to link ISDN services

it is not clear that these funds 
 ue being employed across several widely dispersed locations nationally.
most efficiently, or that a collnlmillnlent to joint One might qu,estion if such conditions will thenresearchi will survive inthe lure when the interestsltnt require special hardware and sofltware 'for protocolof the telephone companies diverge ted/oret conversion purtheses, i condition that \kis by itself01'1111 keione ug tivilIorcesto develop ISDN in thecompetition alniolg theni h2COnes 11101C "rit . first place. I'hive we fllIthen coimle circle in this

Others claim that competition will retard tile development to digitiwe information id dlala rnov
development of a national IS)N network. Instead, it 
 ing in the national networks?"I
 
will foster tile emergence oI separate. all] incompat
ible. islands ot technology . As evidence, they cite 
 Whereas the procoumpetitive strategy is most
the di flic ulties entailed ill Cstablish ing national highly f'avored anmong policymiakers in the United
standards in a highly fragmented organizational States, tile planned appiroach is;more conmon in
setting- --di fficulties that were rnoted and diScusse(l Europe and Japan (with the partial exception of 
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Great Britain). 80 These opposing points of view are environment is substantial lack of central control 
clearly evident in the strategies that these countries with no single entity being in charge ... To leave 
are pursuing to implement ISDN. In the United this system to the vagaries of hundreds of uncoordi-
States, ISDN is being introduced in a segmented nated and selfish actors seems to invite disaster. Can 
fashion and in response to market demand. In it work? Perhaps this is not the right way to frame the 
Europe and Japan, ISDN implementation will be question. Can there be a stable alternative in 

economies that otherwise favor a market mechamore technology-driven. Some provision is being nism, and that want to stay on the leading edge of 
made now to meet current demand for digital applications?83
 
integrated services, but complete ISDN services will
 
be held back until they can all be introduced Responding to his own question, Noam 
answers 
uniformly.81  it in the affirmative. To create an alternative to 

central coordination and control, however, willWith our poor theoretical understanding of the require that government establish a system of open
processes of innovation, it is impossible, at present, networking by structuring the ways in which iner
to determine which of these approaches will prove to connection is defined, policed, priced, and harmo
be the "best" for modernizing the communication neti s define, poled prce an har 
infrastructure. Some of the advantages and disad- nie s Noan note ruleasucvantages inherent in each approach can be illustrated a the aepresently being negotiated and debated at the State

and national lcvels under the heading of ONA. Howby comparing the evolution of the intelligent net- well the United States telecommunication infra
work in Europe and the United States. The UnitedStaeshavngfrm ahigly omptitve, structure adapts and deals witheneiteStates. having benefited from the chaos anda highly competitive, competition of the postdivestiture era may very well 
economic environment, has moved much more copetitio f the d titu er aye wel 
quickly to develop new commercial products and depend, therefore, on the outcome of the ONA 
services for niche markets than have the European process. 
countries. The Europeans, having designed their 
networks from the top down, are mo ing much faster Factor 4: The proactive role played by foreign
than the United States to deploy ihe signaling system
7 (SS7) switches, which are required to distribute governments in modernizing their commu
and market these new communication and infonna- nication systems. 
ion services. 8 Altnough a number of governments throughout

While acknowledging the untidiness of the U.S. the world are moving to privatize and/or deregulate
approach, New York Public Service Commissioner, sectors of their communication systems, many of 
Eli Noarn, casts recent U.S. developments in a them have retained a role for themselves in building
positive light. As he has described :he state of the and modernizing their communication infrastruc
future communication infrastructure: tures in support of their industrial policies or othernational objectives.84 Inspired by the Nora-Minc 

The future network is one of great institutional, 
technical. and legal complexity. It will be an untidy report, the Government of France, for example,
patchwork of dozens or even hundreds of players, assumed the leadership in developing and managing
serving different geographical regions, customer Minitel, supplying terminals Iree to all telephone
classes, software levels, and service types, with no subscribers, organizing a billing system, and provid
neat classificatuon or conpartmentalization possi- ing basic services. It has also played an aggressive
ble... "'he major characteristic of the open network role in planning for and introducing a national IS)N 

'I -or one ca iplI this l-urol× an t 'rI'lI I I% S European I'arl Iatett, Sessiotn DOcrIIniits. DocuIeII. cI a 2-0 242/88. "Report I )ra n Up (n Iicia Ifof the ("orriniitee on E,{iiiotnic and lonetar, Allairsaild hidtiistrial P ilicv otn the Need to Overcomtte the Fiagnnt nlton iITeli titiit'ations, Nov 
8, 19W8 

S-1 ,Aitdiscussion. wee 1 Slaa. 1/1)N a. 1)'.itn 'robl'm I eiden. TheH ague, Rund Philipsen. Apiti 1988 .
 
82Peter Purion, "Europe's Itelligent Nct ,orks ,\ ( ;IIIIcling Start." tl'hphimo , Aug. 22. 198S. pp. 
 32, 36. 37. Just as somic of thI, probleims of a

market-drive- " 
- pproach are con:tng Io hght n the United States,. so tile problems of atechnology-driven approach are beginning to appcar in a tiun ber 

of European L.otlntilcS. :or one discussion oif uch problems I I-rance, see Mark Ilunter. "France's(;rand Coiiputer Plan InIShainble: Consumters Reject
Domestic Machines )espite $201 Nilion Purchase for N:itlonal Schxols." .he W'Oshungton Post, Mar. 19, 1989, p. 11-8. 

8'Eh M. Noamn. "1he Future of the Public Ncs iork. Frm tl,c Star io the M ]rix,7'h'conrnunicatioos.March 1088, pp. 58, 60. 65.901. See also, "Tie 
Public ITele~omnmnunicalions Net,ork: A ('oncetit i ti ransition," Jourpujl ,f cownm it ation,. vol..17, No. I, Winter 1987, pp. 30-17. 

4-For a discussiotn, see Wigattd. op cit.. iot tote 24. pp 48 
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by 1990.85 Similarly, the German Government, 

through the Deutsche Bundespost. has invested 

heavily in a network digitization programn, which 

will lead to the availability of total ISDN by 1993.86 

Moreover, through the European Community, the 

countries of Europe have agreed to cooperate to
buiH' a "'transnational broadband backbone." and to 
conduct joint research and development in advanced 

communication technologies through both the Re-

search for Advanced ComnlLuications in Europe
(RACE) program (which focuses on telecommuni-
cation), and the European Strategic Programmne for
Research and eElropentrn ategiPrograTecnor-
ogy (ESPRIT) (whichocuses on information tech-

nologies). 7 In addition, through the Commercial 
Action Committee of the Conference of European
Postal and Telecommunications Administrations 
(CEPT), the Europeans are planning to develop a 
pan-European-managed data network.88  

The Government of Japan has also retained 
"strategic policy control over the process of 
change"" ' in telecommunication and the structure of 
the telecommunication infrastructure. It has been 
especially active in promoting new technologies, 
making a commitment to invest over $120 billion 
before 1995 for the development of a digital
broadband infrastructure, the Information NetworkSystem (INS), and to provide $150 billion through 

the Technopolis Program for model programs and 
pilot projects targeted to hoth business and residen-
tia! users. 

Such national efforts are not confined to the 
advanced industrialized countries. The governments 
of Singapore and Brazil, for instance, view their 
communication itifiasuctures as spi igboards that 
will allow their countries to pass over the industrial 

"" 'hc ISIN L'ad." ("',unum allow IniirtuiaimIat.,Jur e 1987. pp. 30, 32 
"lrIt'gratiiig IS)N." ('otnrnio jtotom.Iit'r'ii,,uil,September 1988, pp 

phase of development and leap directly into the 
information age.9( Given this perspective, it is not 
surprising that capital investment in Singapore, 
measured as a percentage of communication sales, is 
twice that of AT&T Long Lines and the seven 
RBOCs combined. 91 

A comparison of U.S. expenditures on communication with similar expenditures made in other 
countries can be seen in tables 12-2 and 12-3. As 
table 12-2 shows, based on the total amount oftbe1- hwbsdo h oa muto 
expenditures, the United States ranks at the top of the
list. However, as evident from table 12-3, when a
comparison is made based on the growth of total 
expenditures, the United States does not appear 
among the top 10 spending nations. 
Factor 5: The fractionated decisionmaking 

process in the United States. 
The national commitment and direction noted

above is in sharp contrast to the situation in the 
United States, where the government has not exerted 
strong leadership in determining and planning for 
the Nation's future communication needs. Com
menting on the U.S. approach to ISDN, Eli Noam 
observes, for example, that: 

... virtually no public discussion of the ISDNconcept andl its investment needs has taken place.Instead decisions in favor of ISDN have been madeoutside of public view by engineering bureaucracies 
in government and equipment inns.12 

Part of this lack of government leadership stems 
from the widespread belief among policymakers that 
the competitive marketplace is a more dynamic and 
anpromriate Porce for innovation mid change than the 
political arena. Equally important in explaining the 
lack of a comprehensive setofnational communica

4-1, 46 
5t:SI'RI Is a $5 6 billion R& I) prigiaii According to the 1-uroipean Ixiononic ('olnmittec's 1987 report. 108 of thc prograniis first 227 rc.sarchproiects i referied it as Esprit IIha I 'ei sNIcRCSsiully comiplcted. nid have ge nialed results of industrial %ignificance. In phase 2, 155 new projects"Ill he uridelitaken FSl"PRIt is suplxrted bN,nearl,, all of the large Fturopean Lit'onimuiicatioii. computcr. and inlormation tecinolo,v suppliers, as well 

as .s ntiosi larg: I-tir.pean res.,ctrch nlsitltles. 
I't d[- scriptnon. se I)et, i(;ih N.l- he C I'I I%I)NS Projectr Work ifI hogress..lT )h',florflnJloI.,April I958. pp. 47-51
 

"\Nit(bacl ttorru, ,Ind John /s. srai. -['lie Ne,. Media. elet tinrr 
 nitiicallons, and I)e elofpiinen: lie ( 'holices lor the Uited States atid Japan." BRIFWorkin,: P, r #7 oririalk prepared for as.si1i sj tnUorgail,/ed tl, the Japant:c Mitnistr of lFinintce antid ie Japani ('entter i International Fintance, 
August 19 

-S1;. p 22 
"'Sc. for exsample, )ebbie Siuntan. "Asia Moves lItto the Information Agc," "iee ownwuritautons., January 1989, pp 55-57, see atlso Edward J. 

Nickololl and Randolf Yeh, 'Mattntitg International Transtission Circuits Through a National Center," 'felecorrunum atiuns, December 1988, pp.
52. 	57, S9 

'i"William !iH Davidson. "Tclconitmuicatiut Pulic , it Glubal 'erspective," unpublished paper. Oct. 14, 1987. 
9,Se, for adiscussionNoan, op. c., footnote 83. See also Anthony M. Rutkowski, "Towarda National Inforrnation Fabric: OganiingforSucccss," 

lelet oriumc.W atitor September 1987, p 8. 
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fion policy goals and strategies is the fact that, as 
detailed and discussed in chapter 13, the political 
decisionmaking structure is extremely fractionated, 
giving rise to a number of jurisdictional disputes. 
Because these conflicts allow, and even encourage,
stakeholders to play agencies and jurisdictions off 
against one another, they serve to discourage at-
tempts at cooperation and coordination. Moreover, 
by creating numerous uncertainties with respect to 
the outcomes of the policy process, they tend to 
exacerbate the problems that government and indus-
try face in planning for the future. 

STRATEGIES AND OPTIONS 

To encourage the modernization and development 
of the U.S. communication infrastructure, Congress 
could pursue three basic strategies. It could: 

" follow the lead of many foreign countries and 
become more directly involved in developing, 
planning, financing, and coordinating the de-
veiopment of the communication infrastruc-
ture

" provide indirect incentives to encourage long-

term investment and development; and/or 
" remove regulatory barriers that presently serve 

to discourage modernization as a consequence
of furthering some other goal. 

A discussion of these strategies, and individual
options for achieving t.A summaryappears in figure 12-5. 

Strategy 1: Directgovernment involvement inthe development, planning, financing, and 

coordination of the communication infra-
structure. 

As discussed in chapter 4. policymakers in the 
United States, in contrast with their counterparts in 
many other countries, have traditionally been reluc-
tant to intervene in economic affairs. Instead. they
have preferred that economic decisions be made 
through the processes and mechanisms of the 
marketplace. In recent years, this general predisposi-
tion against government involvement has been 
strongly reinforced by the prevailing mood of the 

country in favor of deregulation. In such an environ
ment, an exceptionally strong case would have to be 
made before adopting a strategy that goes against 
this trend. 

There are, however, a number of argumen,,s 
favoring a more direct Federal role in the realm of 
communication. Just as a Federal interest in national 
defense, economic development, and equity served 
to justify a Federal role in the development of 
highways and rural electrification, so too might 
communication network,,; be federaliy promoted as 
the highways of an information age. And just as the 
Federal Government provided over $109 billion forhighway construction (luring the 20-year period 
from 1956 to 1976, 3 so it could be argued that, 
today, government should make a comparable corn
mitment to the development of a communication 
infrzstructure. While arguments of this sort have notreceived much support in the Federal arena, they
have been given a more favorable reception at the 
State level. For example, economic development 
issues are now being factored more and more into the 

' ' aeb Leiin euaosttdecisions made by State regulators. 

Policy options that Congress might adopt to 
execute such I strategy include the following: 

Option A.- Create a new legislative mandate for 
promoting the Nation's comIuntication infra
structure that both updates the Nation'scomunication policy goals and clearlv desig

nates responsibility fbr implementing then. 

Goals are statements of values that serve to guidedecisionmnakers. T'hey signal aconritncn, identify 

aspirations, clarify objectives, and iitegrate (verse 
elements through the establishment of'a commonbond. Thus, one step that Congress might take to 
promote the modernization of the Nation's commu
nication infrastructure would be to declare moderni
zation as a national goal. and both lelegate the 
responsibility and provide the organizational re
sources and authority required for it to be effectively 
carried out. To be specitic enough, and to he 
sufficiently emphatic in setting such :i goal. (on
gress would probably need to revisit anid revise the 
1934 Cominunications Act. 

93U.S. Depan ertetot Transporation, Federal Highway Administration, America on dir' ,ove: lte Stor. tJ f/it't edl'cdral' l!hvw'i ) I'r trot~land [i 
Federal-State Relattonvh/ip. 1977 

'"Recely. for example, the New Yoik State IPublic Service ('outmhission undertook ain iniVtctigatilon to deierrriilie whteret Ncns York State and New
York City are in danger of losing a collpertliv. advantage due ito the iailure oftIhe area to foster IS )N. Ior a dtiscusin, st.eeJol ni ole) . "N.Y. trobes 
ISDN," Cownunwtaior&Wek, Sept. 20, I)88, p. I. 
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Table 12-2-Top 20 Countries: Comparison of Total Expenditures for Communication, 1987-1988 

1988 1987 
expenditures expenditures Total Total Percent Percent 

Country (U.S.$000,000) (U.S.$000,000) increase decrease increase decrease 
United States ................ 24,451.8 24,549.2 97.4 0.4 
Japan .................... .. 13,761.5 12,178.3 1,583.1 13.0 
West Germany ............... .u,1/5.5 8,712.1 1,463.4 16.8 
France ...................... 6,219.8 5,714.4 505.4 8.8 
Italy ......................... 4,331.1 3,837.0 494.1 12.9 
United Kingdom .............. 3,547.4 3,322.0 225.4 6.8 
Spain ....................... 3,148.2 2,341.0 807.2 34.5 
Canada ..................... 2,746.6 2,443.6 303.0 12.4 
Switzerland .................. 1,859.3 1,623.2 236.1 14.5 
Korea ...................... 1,836.8 1,525.8 311.0 20.4 
Sweden ..................... 1,288.2 1,326.7 38.6 2.9 
Brazil ....................... 1,263.3 1,050.4 212.9 20.3 
Australia .................... 1,090.0 1,108.8 18.8 1.7 
Austria ...................... 1,048.1 913.6 134.5 14.7 
Taiwan ...................... 902.5 702.7 199.8 28.4 
Netherlands ................. 769.7 695.5 74.1 10.7 
South Africa ................. 738.4 965.0 226.6 23.5 
Norway ..................... 706.2 621.7 84.5 13.6 
Belgium ..................... 626.8 575.6 51.0 8.9 
India ........................ 608.8 598.8 10.0 1.7 
NOTE Totals may not add duo to rounding. 
SOURCE: Reprinted with permission from Telophony. Fe. 22, 1988, p.42. 

Table 12-3--Top 10 Growth Budgets for Communication, 1987-88 

1988 expenditures 1987 expenditures Total Percent 
Country (U.S.$000,000) (U.S.$000,000) increase increase 
Japan ............ ... .......... 13,761.5 12,178.3 1,583.1 13.0
 
West Germany ..................... 10,175.5 8,712.1 1,463.4 16.8
 
Spain ............................ 3,148.2 2,341.0 807.2 34.5
 
France ............................ 6,219.8 5,714.4 505.4 8.8
 
Italy .............................. 4,331.1 3,837.0 494.1 12.9
 
Korea .......................... .. .. 1,836.8 1,525.8 311.0 20.4
 
Canada .......................... 2,746.6 2,443.6 303.0 12.4
 
Switzerland ....................... 1,859.3 1,b23.2 236.1 14.5
 
United Kingdom .................... 3,547.4 3,322.0 225.4 6.8
 
Brazil ............................. 1,263.3 1,050.4 212.9 20.3
 
NOTE Totals may not ado cue to rounding, 
SOURCE Fleprinteo with pormssion from Tolphony. Fob 22. 1988, p 43 

Nany cOuntries thro1ughout the world have al- also the highly contentious and politicized nature of 
ready made this kind of national commitment to most communication issues. 
developing a ttodCrl commu tiication infrastructure. 
However, in the United States. establishing national At the present time, however, reaching a r w 
goals on !his order-especially in the realtn of legislative consensus may not be as difficult as it has 
cotutmtlicatiOl policy -- has been tmuch more rare. "5 been in the past. The situation is very fluid: past 
'ihc reluctal1cC to Nct such goas rellects not only the alliances arc in a state of flux. technology is rapidly 
prag.atic ,LvIc of'America n po litics itn general, but advancing, and the nature of the futture conimunica

'A hivc seen. . Itiill!CIIItit llIIc %sil ,tablishd a: ('oistjitulional ('()its delegates apgced soi Itudc withinasic I 1 I N ihe etnloss Ae tile 
tih(')liltitlori thiLct tlach illtp~rts, d liii lticdi the pres. ti protctioi of intellectual tnlit , anit the esiit t tuit [ishnittl postal roads. It took 

a i 1I t'ar. hi!itt' lcniiturc iril e"iall W)t12antI 1)27 s ithilepassagcrii, 5i hiiw cs . itt.tiiic additional, Iratiori;l conluntion goals. flrst in 
oltheR adtlto ,ubqtrtilill vIth tc as",gc li the Coniiunicatotns At. Although Contgress did re-evaluate goalsts, attd 93-1., ttlttnulticatigot 
again fir ii If) ti It,1l. ilthese cl9r3 it rt's i tic I ;)4 ('tiiunications Act tailed lora lack t c)onsensus. For a disc ussion, sec Eric C. Krasnow, 
l.awrctkC 1)IinoglecN, and ler!x'rt icrr.. I he J t it ol Iiad ast Reguan i fNcw York, NY: St. Martin', Press, 1982). 
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tion infrastructure is still quite uncertain. This 
situation may provide Congress with a window of 
opportunity. Requiring some resolution of the is
sues, many stakeholders agree. that ,something, 
must be done. Moreover. not knowing what the 
future entails and how their interests might fare in 
relationship to it, stakeholders may be much more 
willing to cooperate in updating and redefining the 
goals and rules of operation of the communication 
infrastructure. As John Rawls observes in A Theory
ofJustice, it isoften easier for people to agree among
themselves on rules of the game when the situation 
is uncertain-that is. when they do not know 
whether, as participants, they will start out from a 
position of advantage or disadvantage. 96  

Option B: IncreasegovernmentfundingforresearchOptin B:de o for earnse ernmentfdnreao 
and development in the area of comnmunication 
and information technologies, 
As described inchapter 4, the United States has a 

long tradition of funding scientific and technical 
research and development. Although the amount of 
funding has tended to fluctuate in accordance withperceived percive scincecriss.s Sutni,uch pli-science crises, such as Sputnik, poli-
cymakers have generally been in agreement about 
the need for such support. 97 Most recently, there has 
been a decline in the amount of money the Federal 
Government allocates to R&D that is not defense-
related. However, concerns about the ability of the 
United States to compete effectively in the global,
high-technology marketplace have led to proposals
calling for greater funding. Reflecting these con-
cerns, over 200 R&D bills were introduced in 
Congiess in the past 2 years, 12 of which were 

96John Rawls, A Theory ofJustice (Cambridge, MA: Belkrap Press, 1971). 

related to communication and information tech
nologies. 

O---..........
ne problem in providing governmentfunding
for R&D is determining what constitutes an appro
priate amount of funding and how such a sum might
be deployed effectively. This problem stems, in 
large measure, from our limited understanding of the 
relationships between R&D and innovation. Com
pounding this is the fact that, as economists Richard 
Nelson and Nathan Rosenberg have pointed out,
choices about the type and amount of R&D support 
can only be determined on a case-by-case basis. 98 

In evaluating proposals to increase government
funding of R&D, one key question is whether 

communication technology merits greater supportthan other technologies. 99 Recognizing the need to 
make such choices, a government panel (led by the 
presidents of the National Academy of Sciences, the 
of Medicine) urged in a recently released report, 
"Federal Science and Technology," that the White 
House and Congress be much more systematic about 

senp ores e sed o s cic and 

National Academy of Engineering, atnd the Institute 

setting priorities for Federal spending on science andtechnology.' 0 o 

In the case of communication technologies, the 
argument could be made-as it has been in Europe
and Japan-that they are unique, insofar as they
constitute part of a nation's underlying economic 
and social infrastructure. In the United States,
semiconductor technology has received R&D sup
port on the grounds that this technology is critical to 
maintaining both a sound defense and a competitive
national economy.10' In fact, to support the super

97As pointed out in ch. 4. the role ofgovernment in supporting R&D has been based on the assumptions that: 1)new knowledge is anecessary conditionfor economic growth; 2) new knowledge originates in basic research; 3) the supply of knowledge is unlimited, and is not subject to diminishing returns;4) the government should support basic research in support of national security. the economy. for reasons of health, ctc.; and 5) industry lacks theeconomic inccntive to conduct the socially optimum amount of research, William Leiss. "Industry. Technology and the Political Agenda in Canada: TheCase ofGovernment Support for R&D," Science andPublic Policy, vol. 15, No. I. pp. 57-65. For adiscussion, see also Roger G. Noll and Linda Cohen."Economics, Politics and Government Research and Decvelopment," Working Papers in Economics, E-87-55, The Hoover Institute/Stanford University,
Stanford, CA, December 1987. 

98For general discussions by Roscnbcrg of die problems entailed in technological change and innovation, rce Nathan Rosenberg. PerspectivesonTechnology (London, England: Cambridge University Press, 1976) and Inside the Black Box-Tecnology and Economics (Cambridge, MA: CambridgeUniversity Press. 1982). Sec also, Richard Nelson, testimony. Communications and Computers In the 21st Century, hearings before the TechnologyPolicy Task Force of the House Committee on Science, Space, and Technology, June 25, 1987 (Washington, DC: U.S. Government Printing Office,
1987), 

99Nelson makes this point in his testimony. Ibid. 
t°As the report notes: "In aperiod of limited resources, there isan even greater premium on making the best-infomed budget allocations possible."As cited in Colleen Cordes, "Panel of Top Scientists Urges White House and Congress T Set Research Priorities Before Deciding on Funds," The

Chronicle ofHigher Education, Jan. 4, 1989, pp. AI. A22. 
toA similar case has been made for superconductivity See the Repon of the Committee to Advise the President on High TemperatureSuperconductivity, High Temperature Superconductivity: Perseverance and Cooperation on the Roadto Commercialization, The White House Science 

Council, January 1989. 

http:economy.10


Chapter 12--Mooderization and Ttechn)logicYl Development in the U.S. Communication Infrastructure 0 345 

conductor industry, the Department of Defense ... most programs are not clearly a waste of money,
 
(DoD) has recently decided to undertake research on especially in early exploratoy research. The prob
high definition television (HDTV), as described lerns arise because mid-project managerial decisions
 
below. Advanced computer technology has also are directed from matters of economic efficiency by
 
been suggested ats an area requllir-ing goml'llinint . host of political factors: impatience to show2 Concerned 	 of the U.S.support da about te state 	 commercial progress, distributive politics, the in
support. 10thConcernedaaboutethehstateof theceU.S. ability to commit to long term, stable programs, and
 
economy. the National Research Council recently amismatch between the types of industries that are
 
noted, for example, that: most likely to underinvest in research and those that
 

The U.S. position in this [ithe superconductor] are most attractive politically to subsidize. 10
 

field isthreatened froin without by external competi
tion and from Witdin by underappreciation of the Option C: Establish government-aiJfiliated insti
need for basic research.'i tutioncal arrangements to ]o.smter the research, 

It considering the amount of R&I) funding, it is 	 deveTlopmnnt, andItehomlnngcii.onioro tvnnent 
and ifll~rmation techlogies.also necessary to address the question of how such 

government monies are to be employed. Public Today, the governments of Europe and Japan are 
support for a government role i v iendedR&D has to focusing their national research efforts otn comterdecline as governme,!, programs have increasingly cial development in high-technology areas such asmoved away fro , pogratts targeted to basic electronics, biotechnology, material research, and 
research towards progruns in support of applied infornatics. In the area of HDTV, fr exanple, the 
research.'(" However. in recent years. a number of Eufoa n tae o tablr exampleconomists have pointed oUt that, itt terns o 	 European Community is establishing a special 

company to foster the worldwide use of the Eurekameeting the challenge of competition, it is plerhaps HDTV standard, which has been developed by its 
in the area of applied research that the greatest leading electronic firms, including Philips. France's 
efforts need to be made. 115 In this regard, a nmber Thomson SA, West Germ any's Blosch [3Mbh, and 

of people have specifically cited telecommnicationl Finland's Nokia. ls 

research as an area requiring a greater market 
perspective, given its long tradition of focusin~g On In contrast to these couties, where there is 
basic research."'' 	 general agreement that R&I) should be conducted in 

Alternative ways of using government R&D support of general econmic development, most 
funding are (Iiscussed further in the options that industrial-r,lated R&I) in the United States is 
follow. However. it should be noted that, as Roger executed on behalf of Federal agencies, the most 
NolIl and Linda Cohen have emphasized, the poli ti- prominent being the (l1ol))."' Mos: recently, for 
cal context in which R&D dccisiois are generally exanple, )ol) has decided to futlnd the development 
made and implemented is tnot palrticluhaly well- Of all advariced high resolution vide.) lisplay. not 
suited to making funding choices based on what has only as a nicans of providing high-quality display
generally been considered to be the soundest criteria technology for military purposes, bul also is a wly 
for supporting R&D. As they point out: of fostering the revival of U.S. television manufac

I')-"lDcfousc t)eparnecmn Waill in che1iD tV Pictire," fr od( t . \ol I 15. No. 26%.)c( 20. 1998, pp. 32 3,; and "Tht I 'S S eiirllteOdUL( ior Batik: 

Plan," tbid., p 33. 

l0 1A,,scited in, Mitch Belts, "tcdcral ianel Alm Itigh ill R&).'- ( ",mputiold. No , 28. 1988. p 9S. 
1

'And. as Roger Noll and L.inda (ilien h inte nil d out. poliltical ,upport is1noitc(C,1rll.'V equated Vlh tlhic rroJCClIs t11aiwrould kll t rlollioSfrom 
govcrnimieri itier ventioln in supl,,t o R&I) l' i a discu,,sioi. cc Noll aid Cohen. 01. (it. l )tnoit 97. 

l(I'lor one discussion, we Naiialitl Ro 'ciitrgaind V' Fdwkard stliillueller, a''ll Anmnericans I.arn to tBecome eller Illiatois!'" (E Ri Publication 
No. I i7, ('enter fr Eco inti col. R"se:irch, 5iarinhrr Iaiiicrsdty. Stanford. CA, Jiiuairv 198h. 

"'For One dls, uSMion. SeeMiclacl Sdirage. *ell Lab 
, 

Is Laong on (idLiSlu But Short in the MarLketploc,".Ihn Wt, lunhrtotn I'o.t, Mal. I, I987. For 
dl l 	 i " I1c oUnim , lchruar, pp. 2( ,anothcr account of pnst ilur ;11ler Lab, Se c elins (;ilhliol', "A Missiui on AT&t'." to m i (imo 1988. 

30, 33 

''Noll id Cohen. op ci . oortnot¢ 91 

108For adiscusioll of national III)TVV,:frat leics. see l ugh ('ater Donahue. "Choosing the TV of the :uture," l'chnoloA'yRewiesr vol. 92, No. 3. Apnil 
1989, pp 30-.tll and Alan (i Sioddard and Mark t). t)ibiner, "Europe's IDTV: Tuning Out Japan." T'chnolh ,' Re vie . April 1989, p. 39-41). 

iiflconard .. Ledernan ei al., "Rcwarc h Piolcs a d Strategies o Fivc Industrial Natlions. and Implications for the Uniied Slates." Science arul 

Technology Srudles, vol. 4. No. 1, p. 25. 

http:tehomlnngcii.on
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turing and semiconductor industries.'"' NASA has particular stomach for a more active role of this kind,
aiso been conducting R&D on HII'DTV but on a much 
 notwithstanding the large number of scientific and
smaller scale than that proposei by D)ol). I II 
 technical agencies in the Department. iheir missions 
are very neatly circumscrilxd and don't constitute inToday. there are over 15,(X) individual organiza- any sense an open-ended obligation to try to


tions in the United States associated with govern- negotiate partnerships with the private sector that
ment labs. Given their HLutlller alid variety, itis 
 come to grips with these technology issues. 4 
difficult to generalize about the pros and cons of this

kind of government-afiliated research. However, as 
 One recent step to try to rectify this situation hasIlustrated in box 12- 13 ,112 there are both benefits and been to enhance the role of technology developmentcosts associated with conducting research iigovern- within tile l)epartment of Commerce by reconstitutment-'affiliated research organizati os. Any govern- ing the National Bureau of' Standards (now theIenit decision to fund research incommonicatiori National Institute of Standards and Technology),and information tcchnoiogie!, would need to take providing it with more responsibilities in thisthese into accoLrir. area. i1S Another suggested alternative is to reconsti-

Option I).l..staish (III i t,,' tute the Office of Science and Technology Policy
Vtithin governfMelnt 
 within the Office of the White House.connecting it

with thel'poloz.ihiltty fi
'rdtr'- tin,ti hal coordi- in some forrmal ,,av with the Council of Economicmihting t,' d.,clp~imw (f ommaUni(Iatio and Advisors to give it the prominenice aind authority it
inf/irma'tion ICth)io'5 would require. If,
 

Giyen tre diveratire of A & dthc decentral- While 
 such alternatives wotld adress somi of
 
ized and fractionated nature of tre 1'.S. Liiriutnriica
lion policyniaking prece,, it isnot surprising that. the more general problems of R&I) in the United
 
in the Irlited Stare' roday. there is no central. States. they woult
ilriali/.atiitial focal toat fr illno way assure that c01mtitUica,thrictinr n &I) inl tion and ilformnatiorn technologies would be targetedoganizatioal fcaloin tmlt-ti echitlh&gies.liCo1r11niiCa tiir arid irilurroagi l 

for R&l). In fact, such organiZational arrangementslolor[ inthe would serve to cuihance tile co mlpetitio n an ong
C dStel rjigi o Illeiil,,"lw of&D intlgv technologiesde,,pnire t i IiiOled'elcs fbr furids- -a situation, it should bei 1101 ir technolog edllnemphasized, that would be welcomeddevehoprtileln aidt irioriil pro)cse,, ha{ve 

by most 
re

cenll,, argued tlra; iffic'v.,! take~science policy experts. Thus, to proniote R&)
if rc, eaich isIto in 
pla'c, there nreeds it be an! o~reaniational focalp alrl,alloti'dl ,Il l i coinIILnunicatiorl technologies, per se. miight require

''itl 
 l loli expandill rle role ofTlliif.I1 i iQ87 lechnology developmentI cIt' C the Tkli(iihii Pll i0 wiihii the- Federal (omunicatioiis Comniission 

Ta.sk 1:0ice,. lrofessor w is Braricol 1)of the John
 
I;.~~ ~~ ~I (enie*1
PI. , lit~ooWih)c~ al IKetined\ Sc)i (0'ei lll uid ilIver1 ra l)ti, 

-
n Ioh.I ilituiw the cvollaitio and deploy'm nt If

iS' flm e.\a mi . that: Im~t CM'roted (07 Wtit .li(dtio#te 'h,lologiv,.1).\'lPromotl.iti
 
lHiI)epallrihi it(' illicrc currerirly conirsi-(Co ;is tll' e,ha /i.blihm ltt oj" illt'rlindusti' (Inli hndustrY!

Iured and i&, cio m ilri tIi Ill it has uiw', hisir\ i( et"/otafi, A. 

;*i.\CI~n t':l.h,1 .i'i'P ~'i -', n\lilI,'i ~c S Ifriu',li.'t l imizc'mI,,i7, %, IA,)t ,5. p I 

:Ba ll,,ii.'cndi \li r,'t,1 'Miti I , i I ,ti [ uai'I li din I ll iif Illn% i cii,, I'uih cI M a ililtlcic. r I loll tlitd t ik iii I iic NdlIolid
 
S Il'lit. c -o llt t Rc' I I'u' 5 lltiltc
I'(+ , , . \ ,tr I,] ,
 

ltiP,lll I~ ,i( (1t 'l i ll N1,11V D) t'fL-lill k,V'HOI)til.Allid 11', Il lili I Alikt It'~ ll.t c i ch %,
t c .11fil MEt, A , l ~l 'A \ .RON 11WIIlI,lift I'-of I t Icn 1 


Ii Iwllh 
'NYI Prait.-f. Pf 

il tl , iht' \11 ( )% . '1 tilt oll,\ 'cnnti,"1 ( '"runuffil'i ii ''u, t tu ,.r i Potll,/i'ir.,cpl es'it j irill ,) 0,'.I, hf I1 Al 1illit i .11 l.,l tmilludcd Ill iltw % Yolkk OfL00 111 oal RNA) ilailinlnij l llt (lilit. , l llm andm ~ll t [Ilt(ol tlIllicif 4'lll 

l h, l';['I < lkI l tIMt ib' lli,,lit, +b*tt~' Ill,-I, md I " "tq'wel(rNin tho.'IN1( e nitff ll. I lcm 'fi clIWli'C hOWI t N lakkIOf o li IIOU ~cO 0 g 'Co ', f 1Cco 
(Cillllll sl cnnc.t'cclil S)ljC, ,;idt.]ic inlo ), Juj;c2S, 19S' i ,'d ,'Ingtu. DC L:. ( tc inmenil Priinlg 01iIe. 1987,. 1. 05. 

h ",c h-l. .I" t liclnit , '.illit pin. ,I c'mi ill I )I 'II acillItn' m.m1 ii. Ptlii' m IS, Snii A 
+i' l t - , 'lci . t, I If .+1ll l t fl;" i 

I Ilc( lih c i'l,i i llt id .,u0 n1h1 , tIi 'I)('I l mt lndrrite sici aI lsi. ,Ihud itai', i l ilitliN, his, llfitii Ixe loicd 'titmll[ liore rOUlrliri,igCii. l\ ii , I lhcTi,f gl1m i i 10,)hehun: i iOifi Al,iii% w an ihirii nc lu,, id mra.edtif cmniiz snal uiiding, )rovid.lc] spe iticall) Icr this iask, mighr
Illiplo utcht 'illialltllFtr .i diii "-( L iii'.O I .i'h IOII tit)1ni. inp Iit . 10i111 I A.If i . 
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Another mechanism for promoting and coordinat
ing the development of R&D in the area of 
information and communication technologies would 
be to facilitate the establishment of interindustry,
industry/university, and industry/user forums to 
conduct such activities. An approach that calls for 
cooperation among such groups could be aimed not 
only at reducing the total costs of conducting R&D, 
but "also at improving the R&) process by more 
closely integrating its science, research, and devel-
opmental aspects. Such an approach has become 
increasingly popular in recent yeas almong both 
innlloVation experts aLnd stakeholder groLi)s, epe-
ciallv in high-technology areas where the costs ofR&D 	 are exceptionally high. For example, theconsortium approach wvas recom aededby the 

a ort md 
Committee to Advise the President on High Ten-
perature Superconductivity. ' And, nlost recently, 
the American Electronics Association hit,, proposed 
a goveminentil-industry consortium for1 tile develop-
metit of HI )TV:I 

One major law that has sought to foster such 

cooperative research agreements is the Stevellsoll-

Wydler Technology Act of 1980, Which author-

izes the provision of Federal seed tnoney for a period

of 3 years to help establish research joilit ventures 

between indust-y and universities and other non-

profit 	 institutions. As amended by the Federal 
Technology Transfer Act of 1986,121" this act estab-
lishes an Office of Product ivic,, TEcclology. and 
Innovation within tile Department of C'otmterce 
with reponsibility, aniong other things. for identify-: 
ing technological needs, problels. attd oppol-1rtuii-
ties; encouraging and assisting tile creation of 
centers an( other joint initiatives: encouragingitctnot ad
technology transfer stinultn i 'L 
promoting invesinlent inI technolog -related indus-
tries: and ItIIblishitlg the reutls of studies and 
experimnents. InI accordance kitI thtil act, an Offico 
of Inrd ustry TecIIology Ita, been est ablishCd Witiil 

the I)eparttnetnt of Coitmtmerce. I.22 

This coperative approach ha, hIeet facilitated, 
morteover, w tihe elactmneIll 0f tile 984 National 
Cooperative Research Act. '- This act reduced the 

"See t'1 l emp'tt rtur .\up'rM ro dIi . t it . hotulliIc 1(1. 
15 tlhlt StmYhi tor H )Itl 'nlmsivnti, 7he It a.Jtmnton t'a. 

NitPubhcLt" 90)-4(1 
II1

Pu hIic I, NN90-4M1, 9,4 Si : ;I I. I S 1 1 

1':15 V S. (.17(W ) 
i''u ht, LA 98-12 98 Sim IS15 15 t S ( , l 

Box 12-B-Summary of Market and
 
Governmeyt Influence
 

Increased governmental influenice implies:
 
a More basic research
 

e More cooperative research
 
* 	More bureaucratization 
* 	Fast release of new knowledge 
• 	 More technology transfer to the commercial 

sector 
leavy emphasis on technology transfer to the 
government 

o 	Moderate to high levels of applied research 
• 	 Increased focus on scientific effTctiveness 
e 	Ieavy dependence on government funding* 	Stabilitv for eifllanced R&D productivity 
* 	More outnoded research eqit 
* 	Tendency to be policy and technology v. 

market driven research orga ifiations (excep
tion is the Public Market Laboratories) 

* 	(ireater and Inore numerous barriers to R&) 
productivity 

* Generally larger research organization 
e General shortage in scientific personncl 
a Itigher levels of interorganizational complex

ity 
* 	 Knowledge outputs are variable and mixed 

including both proprietary and nonproprietary 
products 

Increased market influence implies: 
* Almost total tocus on applied research 
a 	Iower levels of cooperative research
 

Slower release time for new ktowledge
 
* 	General concentration in engineering and the 

traditional scicncc,. 
* 	Iilss interdiscilplilary researchcept for Public Market and Quasi-Public/ 

Muti-NMarket labhoratories., a generally sinaller
R&I) enviroment ihe 

S()I'R(I 	 PirrN B,,oc ,itiand M1,ac ( ,- . I N RtI l) , r,,,,
,arlIhit I nIn 'nt , and hrk,l InJtu I-mIal, er,,n Puh n, e,
Rcl;,I 10 hI Ni.....l St.CC, h.i"liiti.... 5' t. tiurLiC 

Siithcs. Iar . , p I 

May 10, 1989. p. F-I. 
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risk that companies face in entering such agreements legislation to this effect has recently been introduced 
with respect to antitrust liability, into Congress. 128 

Industry participants have generally favored the Although relevant to the issue of modernization, 
consortium approach, arguing that the cost of R&D this option will not be discussed in detail here, since 
is too high for any one company to handle on its own. it is the subject of a subsequent OTA study. )2 
However, a number of people in the industry believe Strategy 2: Provide indirect incentives for 
that Congress should focus its policies on a broad Strategy 2: devin ite for 
segment of [ie U.S. economy and not just on o modernizing and deeloping the communi
technology. As the Electronics industry Association cation infrastructure. 
has pointed out with respect to H)TV: A second strategy that might be employed to 

HDTV is not the answer to al! of America's encourage modernization of the communication 
problems in competitiveness.. There is a danger infrastructure is that of providing indirect financial 
connected with equating tIe Competitiveness of a incentives to tile private sector. Such incentives 
nation with that of a single i|ndustrv. While a single might take tile form of tax credits or changes in 
industry may be sy'nblic of general. national allowable depreciation rates, for example. As dis
problems of competitiveness, certain policies de- cussed in chapter 4, in the past. such incentives were
signed to promote the revival of' such symbolic not required because the regulatory structure itself 
industries may 1-v prejudicial to the solution of the served to generate financing for R&!) and capital
wider problem o1coIpt~itiveness.12I expenses with what was. in effect, user t,a 

Option I': Promote amdfiwilitate the dissemination Today, however, such monies are no longer as 
o(Rk l) inlo/rinatio, readily available. While itappears that competition 

among providers for the business of large users has 
Another problem associated with R&) in the served as an effective incentive for investment in 

I.nited States isthat of technology transfer and the modernization, 131 it is questionable whether there 
-dissemination of R&I) in formation.12 Some efforts will be enough incentive to bring about the moderni

have been made to foster the dissemination of zation of the public communication infrastructure 
research information from Federal laboratories. 126 within a "'suitable" timeframe. Public utility con-
But the governmtent ha,, "no coherent, centrally missions (PUCs) have been reluctant to allow their 
organized, or systematically designed approach to local exchange carriers (LECs) to employ "excess" 
deal with disseminating information created by the profits for modernization purposes. preferring in

"basic research community. ''-'" Therefore, one op- stead to pass them back to ratepayers illthe forin of 
tion that Contgress might adopt to foster tile nmoderni- lower rates or rebates. 32
zation of the conlntlitnic;.tliot intrastructure is toproo i c tat diprom o te 

n tf Iommnihe in-astiun I's&)to If Congress wishes to implement this strategy,a n d fac ilitate tie disse min atio n o f ' R & DI)m ae f p i n c u d b o s d r d 
inIformation in this area. In this regard, a number of 
computer scientists and government offtic ial s have Option /A.Provide tax creditsf/r R&D or capital 
urged C(ongress to crei:te a ''data snperhigh vy.'' aVMird expe'dituresdoderni-aton. 

Ledr'+AsiI ". u.IrOM erI ,sO(ler F ll rik's, Ii',iid ,.itlr.liii. 6. )) p.57 

;a general dhsiissr I.s'etura 1KIi ksn . ia;bara F-.OurIll, and tiia Transfer: Issues andClaurd I. Jllstn, "S'i lt1 r' l Inlf[rllation 
O)ptiou,.Malh ,4 tie Natii Il Si Ie oFrurrndarro, OiN21 -NSF 

e,,;r J 

I:'lik.soll.()uin1, lldJolnsionl. ,;' ii IhI 125
 

JSuc. 1 ir pl. le1F-V, lIJIcJ Ir ,\ tOIrirslcr AlIoF 1986, I'ubc Law 9) -502, (X-r 20. 1986. 
srIur 

'-'S 291s. tileNatronl IhighPerhrrirariLc 'Compter'eClirrt i %Actil 198.X,was introduced h)Senarur AIxrt Gorc ill 1988. See also JohnOctokrb 

Miukoll. 'A SUIVOlIII AcN POI Broader AcL css .\c% 
 lDec. 19S89 
1). .1 

IWr iP NCI itik Is',rrined kuIM 7 i York Tr .e.ma 21), 1. F.I and Busiiess Stion, 

d sIisIN.rrlll, Ir .')Ik iihltrr llrOrtg iI progress. 
31-or .i di cussion, see lk retta ,rralia and Richard Ja, Solomon. "Capital Formation and Broadbard Planning: Cal We Get "flTere From Here?" 

Ifit,r ilt[Il, t 1'9C7 pp 2, 28 

I2 + r riV (tIIA I IV;IIr1SA " i, ullri I ie andRc.sc'arch." 

wr .omm[lciel 
1 Orriciir.eC arl ' l I ilLvt c rai/a orCri r tl ili.ill rIIireir, ur itrridemmmon Is At&I's decrsion i -$6.7 hil rionpre-tax charge ii tre fourth quarter

I<'itcs Cxshludlirg rlern lnd oi irghrIihIfImi isrtnrie sir\ ii'i is uorunrgtospeed rrp rrde o*f its phoue ntr ork." Janet Guyon, "AT&T toit mar:ri/arron 
Take a Charge ir ItallStret'Junrul,t)et 2. 1988). r.A-3,7 Billirn Period." li 


I r'r r, oIi IsSrIC. GItr'il At-I, "Srutlstcrn Bell Upgradc,'" (Ctmununiation.i+
one rc et distuss i1s see t-iiA Jan. , 1999, p. 6. 
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While the overall effect of the Tax Reform Act of 
1986 was to significantly reduce the taxes owed by 
local exchange telephone companies--and hence 
their revenue requirements and rates---the repeal O 
tile 10-percent regular investment tax credit has 
dampened tile incentives of telephone companies to 
modernize tie network. The regular investment tax 
credit had encouraged investments because it per-
mitted telephone companies itoretin a portion of the 
tax savings that it created. ThtuS. this tax credit 
benefited ite telephone companies, their sharehold-
ers, ard raepavers. whose rates dcline(] in the face 
Of lower revenue rtirnleItlts. 

To encourage modernization, Congress could 
reinstate the investment tax credit for telephone
coipanics. and it could he specifically targeted to 
new plant and equipment that serves to Modernize 
the public network. A broader credit could also 
apply to any R&D th a;t to suchis directly related 
plant and equipment, although experience suggests
it is Irot all easv task to allt ',:ate such costs. Such a tax 
would benefit telephone comrlpanr ies. ratepayers, and 
equipmet suppliers. However. general ratepayers 
might actual lv end up paVing more if the tax revenue 
foregoire had to be rade up ti roLrgii ir increase in
general tax rates. 

Opt'oni13?.ts user t'a.re.s and (Ihl nel reve'u~e.si;vh 

or IIodernizationpurpos.s. 


['ire construction of' ilic public in rastrICture has 
often been f'inanced by impo~sing Special taxes oil 
users aild potential oIrusers that infrastructie. For 
examnple, tire constructio,! and nnai eICrarnce of public 
roads aid( highways have traditionally been hirariced 
in part frm specifically earrinuked gasoline taxes aswell atsfrmfom user-fee tolls.t AA ,imilar Airportrortesaolandtwellway ur-etoIs. inrlar
Airway Trust Fuind-.-accttrn tIlated frorr taxes on 
airline tickets aid airplane fuel--is avtilable to furnd 
the in fiastructure needs of the air tnavel industrv.I : 


II like fashion, an option for generating additional 
capital for nodernizing tire Nation's communication 

tIt'T a diseU ',usor. sec ItS (Ml[iLss. ( h' I ckli ltt piAi,\ss 
' 


infrastructure might be to impose user taxes that 
would be earmarked for infrastructure development. 

It should be noted that there is already a special 
Federal conmmunication tax imposed on telephone 

bills, which has historically ranged from 10 to 20 
percent. However, the revenue collected to date (an 
estimated $2.5 billion in 1988) - has not been 
earmarked for telephone or other infrastructure 
development, but has been treated as undesignated 
revenues. There are also a number of miscellaneous 
State and local taxes, which totaled an estimated$2.5 billion in 1In1988.136 the future, these monies 
might be targeted to infrastructure development. 

Assurmrinrg a genuine rICed frOr finan,cial incentives 
aird support, using reveirues from user taxes to 
rvide them Would be freferable to usirg general 

purpose fhuds onl tie grounds of both equity and 
efficiency. As Alice Rivii, forndsDirector of the 
e ion al Bude R i e, o ef d : 

User charges represent a way of recapturing From 
the actual berneticiaries sonie of tle costs to the 
general Iublic. Levying user charges promotes 
economic efficiency because users pay, directly or 
irdirectly, for the services they receive. Properincentives are provided, since heavier use imposes
greater costs on tileuser, arid at tile time,samire 

generates revenues to expa nrd 37facilities. 

There are, however, a inmber otgerreral problems 

associated with providing financing from earmarked 
sources of fuids. Once established. surch a fund cartake on a life of its own. Since re'v.erne is obtained 
froni cariarked taxes, such funds earn CirCuInvent 
tie normal budgetary process. As a result, it is often 
difficult to evaltate spending decisions in tire light 
or values. Moreover, 'inthese circuniof other social 
stances, the allocation of funds may be inflexible in
tr aeo hnigscea res 

User taxes to support the modernization of the 
conmnmunication in frastructure may be unpopular, 
insofar as users have commnrlLication needs that are 

tinge' U!llcl[,(. In tv Iutur' (.o' and (/uiarmicttr sm. o flit, Automobile 
ltrln.l'tT ttlln oem, Ir. 1n h'ltld.".,tl (Slit VIN Naltil al lc.ldlLal rln01111atlnll . 0,17])). pp, 251-.2 1.SCrvR 

I l nl (3, ot liuuhluh: ,\..t'iienc Io-Sr.S rper , I)l''h)l)Illnt IrA 2 I1 ,Sprm ficld. VA Naiorial t'ClrliCal filmination 
Service. 1184L p 119 

1" 3.-1.)_lI'edcrlC',tl',C t'cnlpnl hanl
RCHI~n I olh .its . d oil tch-lot:t tusagthormioret? 501' c,uNs(26 I:,S.C" 1251 ).,\p'.rt)\ l,2.01 billionrlllat %Y 
1990,ollec d through tihe federal ¢ocisc ta tl1r, aind] revenues are estimatct at$2.95 hi llion.Stafl,JoinrComnrice on laxaioll, Schedule of 

Present Federal Exci "l'a, itsofJ lillj110ir).p 21
 
tI II po vidd'itd '.s,IS ilmtw n ri I rt "Crooe , March I'
Ad i.,i (tll S li 1 

sfei e purp cs unrelaied tocoilirtU.rue,triol .'ik 1hJs a special Nesk York City :urchargo designiacd fortIle use of tietransit authtriiy.
I 'Slatlcnet ol Alice M. Riviin, Di)reclor. (ongressional Biudgcr fI 

ll'tlrar Rt.illa 1 fuintrestmlli._ ti liewS ill.s ire earmarked [or 

Ice. blore U.S. Congress. cuale Con rn ricteon Public Works, Feb. 7. 1978. 

p. 8. 



350 e Critical Cwmneefion." CommunicationfJir the Future 

distinct from one another. Many residential consum-
ers are strongly opposed to paving higher rates to 
finance niodernization on behalfI of other conimuni 
cation users. 31 III addition, shifting la\ revenue 
flrom1 the general pool of tax revenue to supporI 
comlhulication -related activitiis may inrcrease the 
problems of the budgetary deficit. if the services that 
the general tax on telephone service previously 
supported are still considered to he essential. Fu r-
therniore, g.verr the decerrtrali.,ed ar1d pluralistic 
nature of the L.S. communcatiorn infrastructure, tire 
political and adrinfristrative prohlelis associated 
with collecting iildlallocatiig user taxes tor tile 
purlpoIse., ft* rriolerrifitaior WOUld be extreriiely 
di fficult no resolVC. 

')ltiwr ( ,,lter dep'uan' #'(lS Cl',)l'(ates ch ' 

trode'ritr.7(ltl'O 

Capital expense' are recovered over ire accord-
ing to depreciation scheduleS designed to reflect 
hoV fiast capital issets are experitd. The higher the 
rate ol depreciation, the flater that capital is recov-
ered. and tie imore quick ly reritC,i rILre ade 
available f0r additional investimens, For regulated 
telephoie cOripariies, depreciatio0n ,expenlses COlSti-
title the priirary internal rreartMS of (gerJeratinrilinds 
for capital replacillerit 

Gi'Cr tins relationship herweeri (eprteciatiOn rates 

and capital expenditures, one iin,,;ix'which Con
gress [light seek to encorallige iVestiillell il the 
modernizaiion of tire public corirnltrriicatiori infra-
structure would be to increase the rates at wit ic h 
regurlaed Cor1ipaliies could deprecile their equip-
ment. Reconsiderat ion ofttcpreciation policy is most 
I'kely to be called for at inles when the pace of 
tt.chnological change is accelerating rapidly. This 
would appear to he tire case i the useful, as 
lifetimes of iMiany cotlriunicatio i technologies be-
conie shorter and shorer. 

Depreciation rates for regulated telephone service 
providers are established by both the FCC and the 
State PUCs, with the former setting depreciation 
rates for capital expended on interstate conmunica
tion, and the latter setting rates for intrastate 
comnnuricatiOn services. Beginni in It the108, 
FCC adopted a number of charruges with respect to 
deterinining depreciation rates that were designed to 
take into account advances ir techiology. Disagree
rnents still exist, however, as t()which rates are 
appropriate, with many telephone companies argu
ing that higher depreciation rates are requtired i' 
ri;oderiization is to proceed apace I.Many States
 
hae also taken isstie with Federal depreciatiorn 
policies, but fronl an opp)site perspective. FOCtcusing 
oil the costs of local service, lhey have beell itch 
less inclidned to aldjtrst their depreciation rales fo0r the 
sake of rmodernizatiorn. "1 Arid the SIrprrtile ('otlrt 

has supported the States' right', to all independent 
poitiOi, rulillg--ill the case of Dtlsiatr(l Pulbli 
Scri-ice (' omi.ission v. feder-al (ontilltlicuIions 

(I'flfli.%Si, ,#- iii 1934 Comiiunications--that tile 
Act, Congrcss did not walnt to preeruipt the States on 
depreciation issues generally."i ' LPr rs, if deprecia
tiri policy were to serve as all iriportant component 
of' a Federal srrategy to rmroderiize :he Nation's 
comrnrrrrication irifrastructure, Congress would nced 
to speciically authorize the FCC to preempt State 
action ill this a-rea.1.1 

Strategy 3: Create a regulatory environment 
that is more conducive to the modernization 

of the conmunication infrastructure. 
Governilent iegulratory piolicies carl have a major 

impact oti corpolate planning and decisionmaking. 
Thus. one strategy that Congress might follow 
would be to configure the regulatory environient to 
create greater incentives for busiless to invest ill 
iiioderrnizirig rite corulrtiurlicationi iltlrastructure. At 

hli ", rel l at\ h iar1 r imn pohi N goal %Nii clearly ar ('onrre,%I"T D c t t ' 1)tl.' INCi e a hroaii ollliillLl . for c\ail n irpaitlnl ti Il iI 
dtc iont~elio loulh)k h, l ( ';krlltci'!' 

', 
It' t0ll1 Io hlind publiht I l l ll 

, 
liv. !c'tc\ ,t'l' r sc(' m,lll,NloW , llI-1dllloll lIt', olli allt'\t'ls.t ('11 I11111 I-of dlktllilll, 

Nee Sltphtill t'uhhI i slil n I l dr . ( ) 12 uss,r,pp 1,10- i i t i 1i' puhH tfd10,ihike .[liiA' It at i"es"%Vh1iw. -( ) til'. tloe iiciie . 2. , 

[ ihc ol l II ounder, "'c tI M tS 1 l iill Allill.lil"ii.irOadcasilll!'." umol P ow ',o, h Ill anld I 01 'TUi n'no'I ndllllr I ,it ( ',Wlpli fall adt 
t

iieora triot i, i \ rrt,'lii i .1H "Hrlt'iiell llI irFopi i o 10,16. g 


I ,V ordlit, iic,i i MI t\ "TrJi1L.;i Bte'll l t . upplic, 75i (l iehink or capital
. 10 , Illur l d opcii u nipan dcreiirtcion ofteni itpiinii,, ' ,

(if:t.il tcpvn'ii t'.etw lliti 011. Q p 5 ,
 

1l"'In fiil. J)01h 1ial IMt'N,,rt'I()tt'(ill AI It-lephonit ratllN'khili, )su1S,111 jai lhtus. .tloo ill 


.andaccu t,~l for a;lmost2514 .t', " t il . tol'.liloit. , 

o t m, IC(dI allo JIMiLIt-pitckol ill tl i);i'4 I v\iduc Ielcpholie 

otilipany irivesimenis tar exceEds curreit marlier value. rhe must widely cited estimate of this excess is on theorder of S25 billion. See Allred E. Kuhn 
and Wittlliam H She . "('urrir tssuc. in tEl iinuti cationi, Regulaiioi 
222, 2 -21 

'If-or a diseutttt, N'c'h cuger \\iIien ald Ihoils I-(CnielltSt " t lie 

"'lehmatic. , vol. 3, No, 7, JulN rI 
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Pricing," lt .ournal on Rtegulatioi, vol i.,No 2,Spri g 1987, pp. 191 , 
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present, there are three basic policy approaches 
being considered in this regard--one that would 
alter the permitted rate-of-return that regulated
companies can earn; one that would allow for more 
flexible pricing policies; ard one that would expand
the lines of business that companies can enter. 

To pursue this strategy, Congress has a number of 
options, 

Option A.: Alter allowable rates ofreturn, 

The option of adopting alternatives to rate-of-
return regulation has already been discussed in 
considerable detail in chapter 9. which focuses on 
access issues. The discussion here describes only
how this option relates to the issue of modernization. 

Proponents of alternatives to rate-of-return regu-
lation argue that it stifles modernization by discour-
aging investments in R&D and productivity-
enhancing technologies. In their view, regulated 
companies will be unlikely to invest in upgrading or
modernizing their networks because they cannot 
fully recover the outlays they incur. 143 It is argued
that an alternative arrangement, such as a system of 
price caps, would allow communication providers to 
recoup these costs, thereby encouraging them to 
make investments in the network. In making this 
argument, it has been noted, for example, that the 
RBOCs commit only 1.4 percent of' their total 
operating revenues to R&D-about 40 percent of the 
amount committed by other industry groups in the 
United States.1'4 Moreover, since the price of 
services could be capped at some negotiated and 
agreed-upon level, such a system would buffer local 
ratepayers from higher prices and the risks entailed 
in modernization.115 In addition, because providers
alone would bear the cost of failure, they would have 
a strong incentive to think through their investment 
decisions very carefully.14 6 

Some opponents challenge the basic assumption 
underlying this option. They contend that rate-of
return regulation has not discouraged modernization 
in the past, nor is it likely to do so in the future. As 
Mark Cooper, Director of Research for the Con
sumer Federation of America, has argued: 

This stellar performance was driven by a rate of 
growth in total factor productivity-the best meas
ure of an industry performance-that was almost 3 
times greater than the average for all nonresidential 
businesses. Pure technological progress-measured
by what economists call the residual-appears to be 
higher too by about one-third. The manufacturing 
part of the industry, where technological progress 
takes place, has exhibited a much higher rate of 
investment in research and development than othermanufacturing industries. At the same time, the 

industry has been making capital expenditures at a
much faster rate than the Standards and Poor 400,while it earned a rate of return that was about a point
and a half below that of the Standard and Poor 
4 0 0 .147 

Others, while commending the goals of moderni
zation, do not believe that the price-cap proposals as 
presently devised go far enough to protect the 
customer against excessive rates, or the telephone 
companies' competitors from cross-subsidie,, and 
predatory pricing. For example, testifying on S.2044 
(a bill requiring further FCC review of its price-cap
proceeding), 148 before the Subcommittee on Coin
munications of the Senate Commerce, Science, and 
Transportation Committee, Gail Garfield Schwartz, 
Deputy Chairman, New York State Public Service 
Commission, challenged FCC's reliance on an 
indexed cap incorporating a productivity adjustment
based on historical performance (2.5 percent). 149 As 
she points out: 

No historical productivity factor can guarantee
fair treatment for ratepayers, because any factor 
based on historic performance is likely to diverge 

143For this argumcnt, see Robert E Blau, "The Politics of Productivity: Reshaping Telecommunications Policy in the 199t0s," Telemultics, vol. 5. No. 
10, October 1988, pp. 1-7. 

1441bid.; see also R. Harris, "Thc- Implications of Divestiture and Regulatory Policies for Research, Development and Innovation in the U.S.
Telecommunication Industry." Berkeley. CA, 1987. 

145For this argument, see Leland L. Johnson. "Price Caps in Tleomnmunications Regulatory Reform," N-2894-MF/RC (Washington, DC: The Rand
Corp., January 1989). See also Peter luber. op. cit., footnoie 50. 

1l6bid. 
147Mark N. Cooper, "Regulatory Reform in Telecommunications: .%Solution in Search of a Problem," Telenatics, vol. 4, No. 1I, November 1987, 

pp. 1-7. 
148CC Docket 87-313. 
149"reslimorny of Gail Garfield Schwart,, Deputy Chairman, New York State Public Service Commission, before the Subcommittee oiCommunications, House Committee on Commerce. Science, and Transportation, on S.2044, Legislation to Require Further Review by the FCC of its 

2So-Called Price Cap Proceeding (CC Docket 87-313), Aug. 2, 1988, p. . 

http:carefully.14
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from actual future performance.Thus, it is especially 
ironic that the FCC defends so strongly as a 
consumer benefit a factor reflecting historical expe-
ricnce under rate-of-return regulation, which admit-
tedly discourages efficiency. If the inefficiencies of 
the former regime were as great as claimed, surely 
the theoretically more efficient regime of price caps 
should result in a higher-than-historic productivity 
increase. 150 

Opponents of alternative regulatory approaches 
also point to the negative effects that such methods 
might have on modernization. They note that, 
although telephone companies would continue to 
have incentives to modernize their competitive 
services, price-cap regulations might encourage 
them to allow the deterioration of facilities that serve 
captive customers. Any new system, they argue. 
should require that telephone companies meet strict 
quality-of-service standards and establish the proce-
dures necessary for enforcing such standards. 

As noted in chapter 9, the FCC approved a revised 
price-cap phin, for AT&T on March 16, 1989. 
Co,,sideration is presently being given to extending 
such a plan to the RBOCs, although opposition to 
such an extension would be much greater in this case 
because competition is much weaker at the level of 
the local exchange. Responding to FCC price-cap 
initiatives. Edward J. Markey, Chairman of the 
I-louse Telecommunications Stthcon-ittee-with 

the co-sponsorship of 1.3 other subcommittee men 
bers---introduced the Telephone Rate Verification 
Act, which would require the FCC to submit reports 
to Congress comparing the current rate-of-return 
regulations with price caps. based on data supplied 
by AT&T 

Option B. Allow regul(h'd compani'sto price their 
products strategically in order to discourage
bt.pass o1 the public network. 

If the public communication infrastructure is to be 
maintained and modernized, providers of comntuni-
cation services will need to ope,:tte at a sufficient 
level of scale and scope to make -,,vestmentsin their 
networks worthwhile. 'lb assure such economies, 
providers will need to find ways to keep big-volume 

1'I bid 

users, such as large businesses, from migrating to 
other networks. However, regulated providers have 
been limited in their ability to do so. While their 
unregulated competitors can discriminate among 
users in their offerings of communication services, 
regulated telephone companies cannot unless they

In 
have secured a special waiver from State or Federal 
regulators. 

One way for Congress to encourage moderniza
tion, therefore, is to allow regulated providers more 
leeway in pricing and designing their services for 
large-volume users. AT&T recently gained some 
flexibility in this regard when the FCC tentatively 
approved Tariff 15 and the extension of Tariff 12.151 
Tariff 15, for example, permits AT&T to provide 
volume discounts, whereas Tariff 12 allows AT&T 
to customize and package a service offering to meet 
an individual user's needs. AT&T's competitors 
have strongly contested these decisions on tariffs, 
charging that the tariffs encourage anticompetitive
behavior. Chiding the FCC for not having tried hid 
enough to promote competition, MCI Communica
tions Corp. Chairman, William McGowan, stated 
that: 

Unfortunately. those pro-competitive decisions 
came arelatively long time ago, and it's probably fair 
to ask the FCC: What have you done for competition 
lately? The answer is: Not a whole heck of a lot. Withthe Tariff 15 decision ... the FCC seems intent upon 
undoing what little pro-competitive record it has.' 52 

Some opponents are concerned, moreover, that FCC 
approval of these tariff's will create a precedent that 
will be used by RBOCs to justify similar treatment, 
even though they face much less competition than 
AT&T. 153 

The FCC has recently been considering these 
charges, although the tariffs were not suspended in 
the interim. In March 1989, the Commission ruled 
on Tariff 12, calling for revisions that would 
increase the availailit. of the offering. To date, 
FCC has not acted on Tariff 15. 

Option C: Extend the lines oj busi'ess that regulated 
telephone companies ctin enter. 

sI;iorddlst.us iojl, se Kathlecn Kilicitc, 'Al & Secks to Assuage Critics in Customl Net" ork Conauovcrsy," Co munmicationslWeck, Feb. 29, 1988, 
p. 10, Kadileen Killcite, "lndustrN Group Asks FCC to SCrUtinizc AT&T rariff," (CotnnnuatiotsWeek,Feb. h, 1988, pp. 38-39; and Kathleen Killete, 
"Ma-kci L itill o: ll" [Am ('an You ( i." ("o niv uniittat 1ovt'ek. CLOSEUP, Aug. 15, 1988, pp. C-10, C-I 1. 

-VIiai Slc(iossiii, 'tl's like Deja \'u All ()ver Again," Ielermoit s. vol. 5, No. II. Nov nmbcr 1988. p. 17.
 
15 toni \alovic. "Critical Lscr Is,ucs ISDN. 1 Networking. and Tarilf 12," Te'conmtunication,, May 1988, p. 8.
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Just as economies of scale can serve to promote FCC has opened an inquiry into whether telephone
modernization and investment in the communica- companies should be permitted to operate cabletion infrastructure, so too can the presence of television systems. 57 

economies of scope. However, whereas economies 
of scale depend on the volume of demand, those of Similarly, the Department of Justice (DOJ), filingscope derive from the complementarities that exist the first triennial report and recommendations on among different business activities. Thus, another MFJ in February 1987,158 called for a number of way of fostering modernization might be to extend changes in MFJ line-of-business restrictions. In the
the lines of business that regulated telephone compa- case of interexchange services, DOJ recommended,
nies can enter. for example, that RBOCs continue to be prohibited 

from providing interexchange services within theirAt present, regulated telephone companies are own regions, but be allowed to provide them outside
prohibited under the Modified Final Judgment (MFJ) of their local exchange monopolies. With respect tofrom engaging in three activities-manufacturing, information services, DOJ recommended thatcertain aspects of infomation services and interex- R1OCs be allowed to provide information services,
change services, and nontelecommunication busi- subject to FCC rules designed to protect competitionnesses. 15' RBOCs are also limited in their activities and promote efficiency and innovation. In the caseby the 1984 Cable Communications Act, which of telecommunication equipment, it recommended
precludes their involvement in the provision of that all restrictions on manufacturing be removed. Is"video services. DOJ based much of its case on the analysis done by 

Peter Huber in the report accompanying the recom-Viewing these restrictions as inpediments to the mendations, The Geodesic Netwiork: 1987 Report ondevelopment and enhancement of the U.S. commu- Competition in the Telephone Industry, which arnication infrastructure, policymakers in a number of gued that new technology was leading to a network
different Federal Governinent arenas have begun to where control would be dispersed around the periphcall for their relaxation or elimination. For example, ery, rather than concentrated at the center. Although
the FCC, in its 1986 Computer Inquiry Ill, took the acknowledging that a local exchange bottleneck stillposition that R1OCs should bi. allowed to offer existed, DOJ claimed that, given ONA and the Joint
enhanccd services without structurally separate sub- Cosi Rules, R1OCs would be deterred from usingsidiaries as long aus they developed acceptable plans this bottleneck in an anticompetitive fashion.'t)
for opening their network architectures. 55 In No
vember 1988, the FCC. after having received exten- Arguing along similar lines, the National Telesive stakeholder comments. tentatively approved the communications and 
 Information Administration

RBOCs' basic model for an open network, contin- (NTIA) has also expressed strong support for
gent on a number of modifications.t 56 More recently, removing the line-of-business restrictions. The
 

54
'he MFJ al!owed for waivers from these restrictions, bu left the
1	 rationale for them somewhat unclear. As one observer has described it.thelack
 
of "coherent or consistent policy for deciding which lines of business 
were permissible meant that line of business waivers becamet a decisional
quagmire." See Roger Noll and Bruce 10 Owen, "U'irStatesv.AT& T: An Interim Assessment," Discussion Paper No. 139, presented to the Workshop
on Applied Microcconomics, Industrial Orgamation. and Regulation. Stanfbrd Univcrsity, Stanford, CA.
 

155Henrv D. Lcvine. 'The User's Stake in CEI and ONA," Teletnattcs, vol..3,No. I1.November 1986, pp. 3-7: see also Robert M. Frieden, "ComputerDoes FCC Theory Match Market Reality?" Tt'le tics, vol. 3,No. I1,Ill: 	 November 1986,pp. 7-14; A.M. Rutkowski, "Open Network Architecturcs:
An Introduction," Telecommuncatiwons, January 1987, pIp. 30-410. 

Nin its request for revisions, FCC required the RBOCs to make all ONA-related offerings available under Federal tariffs, and asked them to try to
develop more uniform plans. Kathleen Killette, "FCC Giscs Bells Partial ONA Nod," Comnication.yWeek, Nov. 21. 1988, p. I; see also CharlesMa.soi. "FCC's ONA Vote Gets Generally Favorable Reviews," Teleplumy, Nov. 28. 1988. pp. 16-17.
 

15'FCC Docket 87-266. In so doing, theCornriission suggested thaltheComputer Il 
 provisions might also serve ;Lsa regulatory framework underwhich the telephone companies could provide video services. For adiscussion, se Melinda Gipson, "FCC Proposes Allowig Telcos To Provide Cable,"
Cabhl'vision,vc!. i 2. No. 19. Aug. I. 1988. pp. 12, 16. 

1t;s S Departoent ofJustice. "Report and Recommendations of the U.S. Justice Deparinient concerning thel.me of Business Restictions Imposed
on the Bell Operating Companies by theModified Final Judgment," US v. Western Electric Co. Inc and American Telephone & Telegraph, No.82-0192, (D.D.C.), Feb. 2, 1987. For a discussion, see A.M. Rutkowski, "The Geodesic Network: Impact of the luber Report," Telecommunications. 
May 	1987, pp. 92,95-97, 103. 

159bid. 
t
n
"°Sec, for example, Response of the Umted States to ('otinentson itm Report and Reconmmendations Concerning the Line-of-Business Restrictions 

Imposed on the Bell Operating Comp'anie.s M, the Modification oftthe FinalJudgment,Apr. 27, 1987. 
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agency has taken a favorable position, for example, 
with respect to permitting the telephone companies 
to provide information sep/ices1 61 and offer video 
dial tone.162 as well as to enter the interexchange 
market.' 63 So adamant was NTIA. in fact, that when 
U.S. District Court Judge Harold Greene was 
unreceptive to these proposals. NTIA went so far as 
to petition the FCC to assert its jurisdiction and, on 
its own, deregulate the RBOCs. 

Within Congress, the impact of the line-of-
business restrictions on the development and rood-
ernization of the U.S. communication infrasu'ucture 
has also been of concern. As early as 1985. for 
exmnple, Congressmen Swift and Tauke introduced 
a bill in Congress that would have rescinded the 
curbs on RBOCs.IM6 More recently. 205 representa-
tives cosponsored House Congressional Resolution 
339. which-noting that it is "essential to stimulate 
and encourage the use of information technology by 
the American people"---calls for congressional ac-
tion to lift the restrictions against the manufacturing 
of telephone equipment and the provision of infor-
mation services by RBOCs, subject to regulatory 
safeguards. 

These proposals to alter MFJ have generated an 
intense public policy debate, with the advocates of 
change -focusing on the need for modernizing and 
developing the communication infrastructure, and 
the opponents concentrating on the potential for 
anticompetitive effects. In the case of manufactur-
ing. RBOCs have argued that, if the manufacturing 
restriction is interpreted narrowly so as to preclude 
them from software design and development, the 
development and deployment of the intelligent 
network will be retarded. Opposing this point of 
view. AT&T brought the issue before Judge Greene. 

charging that RBOCs' activities in this area would 
be anticompetitive. 165 RBOCs have also argued that 
they could speed up the introduction of fiber to the 
home if they were permitted to become involved in 
video ser6ices. Not surprisingly, the ,able compa
nies have protested against what they perceive to be 
unfair competition. '6 

U.S. District Judge Harold H. Greene, who is 
responsible for administering the consent decree that 

led to the divestiture of the Bell System, has been 
against relaxing MFJ restrictions. Although, in the 
light of the first triennial review, Judge Greene 
permitted RBOCs to provide low-level gateway 
services, he was adamant in his refusal to h, them 
create or manipulate the information they carry over 
their networks. 67 Nor has the Judge been willing to 
change the prohibitions on manufacturing, going so 
far as to forbid RBOCs from engaging in any form 
of equipment design and development.168 Justifying 
his position, Judge Greene has noted that the consent 
decree requires that the restrictions on RBOCs be 
maintained until they can no longer use their 
bottlenecks for anticompetitive purposes. At pres
ent, this precondition has not yet been met. As Judge 
Greene has pointed out, in 1987, 99.9 percent of all 
long-distance traffic had to travel through local 
bottlenecks to get to local consumers, with only 
one-tenth of one percent able to bypass the regionalopne.6 
companies' 6 

Judge Greene has promised to vigorously resist 
attacks on his authority to enforce the terms of MFJ, 
and has taken issue with Dennis Patrick, FCC 
Chairman, for allegedly "exhorting" RBOCs not to 

1comply with the court's orders.17 1Thus. barring any
action on the part of Congress to change the terms of 
MFJ or to transfer the authority for its administration 

",See U.S. Dparrinent of Commerce, Nat ron al Felecc(ijninunlcat ions arid I fornation Adnintstratton1 / I "ele'com 2(111) ('himing the Courifir 
a ,'r'e ( nt'r.:r. NTIA Special Publication SS-21 (Waslington. D)C: t .S. Government Printing OfficC, October 1988), p. 214. 

62Sec u.S. Department tit Coniniercc. National lelcconinuncations and Information Administration. "Video Program Distribution and Cable 
Televicson: Current Policy Issues and Recommendations.- NTIA Reljxrt 88-233, July 1988. 

1I'bid., p).244 

'r.s bill was reintrxuced in 1980 and 1987. 
'5"AT&F Comments on the Repo rt and R comnicndations oft fie U.S. Justice Dcpartmeni," Mar. 13, 19)87. 

'"This issue is di-icusscd incimiiderable detail inich ). 
11,71nmaking this concession. Judge Greene took into account the arguments having it) do with mnoderni/ation arid tire developnment of inforniation 

services. fic believed it wkas nccessar, lot RIBOCs to develop gateway services in order to stimulate the U.S. market for information services. 
1"iJudge Greene leared that the removl ol the iianilacturing prohihition would lead to an industry "dominated by a sirall number of nmuscle bound 

giants, x)ssibly dominated b) foreign Longloincrates "Tin; Race, "Judgrini t)a,: Few NeA Freedoms for tire 13OCs," (.omnuntr ationasWeek. Scpi. 14, 
1987. p. 1. 

1 Judge Harold Hf.Greene, "Day lor Complete Deregulation Has Not Yet Arried," Telemarcs, vol. 5, No. 10, October 1988. p. 17. 
17°Charlcs Mason, "Greene FighLs Back tii Ruling on R&D,- Telephony, Dec. 7. 1987. 
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from the first circuit court to some other Federal lation, the FCC's job of protecting the public interest 
agency,' 7 ' the Judge's evaluation of the situation is will become more, not less, difficult. Others take 
likely to prevail, 	 issue with the idea that MFJ imposes significant 

costs in terms of lost economies. As one economistRBOCs' potential competitors agree with Judge has pointed out, the potential for economies of scale 

Greene's basic assessment. 7 2 Some think that and scope are the greatest inprecisely those areas 
modifying MFJ isinappropriate because itrepre- where, if integration were to occur, it wou!d be mostsents anegotiated settlernre based on interindustry difficult to identify anticompetitive behavioi. Thus, 

compromises,' 73 while others think that it is too soon the costs to consumers due to a lack of integration 
to make alterations in it. 174 From the perspective of will probably be offset by the benefits they gain 
many, RBOCs not only continue to maintain control through enhanced competition. 176 

over bottleneck facilities, but they also have the Because DOJ's recommendations assumed that 
ability and the incentivetive 	 to engage in anticompeti- theca oces wommenducce ssu med t,behavior through cross-subsidization and/or 	 te ONA process would be successfully carried out,

stakeholders' reactions to RBOCs' initial ONAdiscrimination. 175 In fact, in the view of some, filings are also indicative of how they might asses.irelaxing MFJ restrictions will increase the opportu- the line-of-business restrictions at some later date. 
nity and incentive of the telephone companies to As CBEMA and many others pointed out in their 
cross-subsidize. Moreover, many minimize the com- statements to the Court, if' and when ONA is 
petiive impact that private branch exchanges, effectively implemented to assure equal access,
shared tenant networks, digital termination systems, many of those who are presently opposed to altering
and cellular radio services have had, or will have, on the MFJ might look at the proposed changes in a 
the local exchange. And some note that the role of much more favorable light. 177 However, in general.
the local exchange, and hence RBOCs' monopoly itcan be said that RBOCs' initial filings did not allay 
powers, may be even greater in the future when they the fears of most of those who have been opposed to 
have converted to fiber and introduced common relaxing the line-of-business restrictions. 17 8  One 
channel signaling and ISD)N. report, for example, which was commissioned on 

Challenging the notion that the FCC will find it behalf of a number of companies-including
easier to monitor the operations of the telephone ADAPSO, CBEMA, and Telenet Communications 
companies in the future, given the possibility of Corp.--called the proposals inconsistent, inade

9comparing their cost allocations and tariffs, a quate, and unresponsive to industry needs. 17
number of people have suggested that, with deregu- Among their complaints was that RBOCs did not go 

7 1" S.2565. abill introduced in Corgress by Senator Robert )liein 1986. was one such attempt. If passed, it would have transferred the authority for 
administering theMFJ front tbe Court to the FCC. 

72
1 SeC, for ey ampis of these comments."AT&T('oninils on the Report and Recommendations of the United States," 1t)87; aflidavit ofMar. 13. 

Nina W.Cornell, unitedStates ofAinvrt a v. Electric Com , Io, and Amerwan Telep1nie & It egraph, May 22, 1987, Kenneth Baseman't1erti 

and Stephen Silberman, "The Econottics of Bell Operating Company Diversification lit the Post-Divestiture Telccommunicaitons Industr3 ." ICFIncorporated. September 1986; "Conments of Computer and Business Equipnte Manufacturers Association." Unted States of Anertit a v. Western 
Electric Co . Inc and Amertcan Teeione & ielegraph Co., Mar 13. 1987; and "MCI's Reply in Opposition to Motions and Reconiendations to
Modify the Judgment's Line of Business Restrictions," United States of America v. WesterniE'ectrut Company. Int & Ameritcan 7elipluine anl 
Telegraph Co May 22, 19)87. 

173AT&T has argued, tbr example. that )OJ's reconmmndations compromise the agrecnneins made at the time of divestiture. Steve Coll. "Still No 
Answer on American's Phon!es," TIi li'ah.iitonPo.%t, 1 87. p. H-1.June 28. 

1 Op)osing any proposals tolill Jene Kinnlitnt. legislative director of the Consumer Federation of 
7 4

the rcstrictions on theregional companies 
America. has said, for exaniple: -' .. , the American public is still very suspicious of what happened Iwith the breakup of AT&TI ii the first place and
would prefer in let things stabili,,e. rather than go through asecond revolution in our telephone system lii five years." Ibid.
 

I'See comments cited above, footnote 172. 
17'See Cornell. op. cit.,footnote 172 

117AsCBEMA and many others poitted out in their statemnts to tieCourt. if, and when,ONA is effectivcly implemented so as to assure equal access. 
many of those who are prcsend, opposed to altering the Modified Final Judgment might look at 'he proposed changes in a much more favorable light. 
See CBEMA comments. op.cit., footnote 172. 

i 58For adiscussion of the response, se Are-Marie Roussel. "Bells' ONA Proposals Deetied t 'naccc'plablc," Cotrununitaton.'Week,May 23, 1988, 
p. 	42. 

'1HlatlieldAssociates. Inc.,"Open Netwiork Architecture: A Promise Not Realized," prepared forADAPSO, CBI-MA,CompuServe Inc.. Dutl & 
Bradstreet. Independent Data Coitnttunuications Manufacturers Association, Inc.,and Telenet Communications Corp.. Apr. 4. 1988. 
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far enough in unbundling their services and opening 
up their networks. 180 The gap between the expecta-
tions and the outcome of this first effort to develop 
an ONA can be explained in part by the fact that the 
level of unbundling required from an antitrust 
perspective-and thus that would satisfy the court-
is different from tht called for by the FCC under 
Computer Inquiry I1. 

Not surprisingly, REOCs have been the strongest 

advocates of altering MFJ. Their eagerness to enter 
into the lines of business that have hitherto been 
closed to them is clearly evidenced not only in their 
testimony to Congress and the court, but also by
their active involvement in the ONA process, their 
more than 160 successful court appeals for waivers, 
and their growing interest in establishing joint 
ventures with foreign countries.1 

While responding to the anticompetitive argu-
inents made by their opponents, the RBOCs have 
focused much of their appeal on the issue of 
modernization, and on the requirement that the 
United States have a communication infrastructure 
that will allow it to compete successfully in the 
international arena. As John Clendenin. Chairman, 
BellSouth, has characterized the problem: 
...placernconcernhoishov.' slomkInv 	 that evolution takesis suhdeedate eoluto thies 
place. and how mnuch deep damage se do to thisnation if it's not quick enouigh. We've heard tie 
restrictions are causing our nation's high tech 
strength to atrophy-and here we've seen disturbing 
corroborating evidence. 

This is niot a special-interest concern, unless you
consider America a special interest. This is a 
profound. broad-based concern for all American 
interests, large and small, telecommunications and 
other-wise. 1. 

Such an infrastructure, RBlOCs argue, can only be 
brought about if they are allowed to contribute their 
full measure to its development. With respect to 
manufacturing, they note that, if they were allowed 

'"Ibid.
 

to become more involved in this area, they would be 
better able to provide timely and higher quality
products and services to their customers, and that the 
economy would benefit from greater investment in 
the research and development of advanced technol
ogy. I3 Comparing the development of information 
services in the United States to that of other 
countries, RBOCs attribute the relatively slow rate 
of growth in the United States to the restrictions ofMFJ. As NyNEX has described it: 

It has resulted insome services being offered in an 
inefficient way and others not being offered at all, 
even though the technology to provide them, and 
demand for them, exist."'I 
Reponding to the concerns of Judge Greene and 

others ibout competition, RBOCs point to how far 
they have gone inmaking equal access a reality with 

respect to interexchange services. CEI (Comparably 
Efficient Interconnection), and ONA.I'- In addition, 
they note that-given divestiture and the emergence
of seven highly competitive operating companies
benchmark regulation and the Joint Cost Rules have 
become more feasible, thereby reducing the likeli
hood of cross-subsidies and discrimination. More
over, they point out that RBOCs have a greater 
incentive than ever before to assure high quality,nondiscriminatory service; the more their networks 

are used, the more revenues they will enjoy.' 8 6 

In sorting out the complicated issues raised by
MFJ, it is important to consider three basic ques-
Mi is
 

I. Has the change in the U.S. telecommunication 
ifrastructurE since divestiture been ufficient
 
t ra ntt es eldvtit n sufic 
to 	 warrant the relaxation of ROC restrictions'? 

2. 	 What costs, if any-in terms of modernizing 
and developing the communication infrastruc
ture-are entailed in making antitrust policy
the linchpin of U.S. communication policy"? 

i,or a discussion. ,cc t)en' ( li ieaog hi l c'teli,.iBay 13mnun0kt.n.-. F1hriiar lt98K, pp. 48.,57, 58.. (4), 62.
 
1-2Johnl . Clendeinun. s,'i'
he P'arai ,, I NI I-JAnal,, sis,""ornrnuit'ato.f . Jan. 16, I 89. p. 15.
 
"'See. foreutmple. "on nins ofN.Nes (ortliralinoun hth)cpari ientt
it ol Justice's Repon Concerning Iic Line ol'usincss RestricItons Contailed

in the Mo(hfied Final Judgment." I nitd State% t)] Amirne,av t' utrn :u', iri Co , In( and Ani'ritanTelephone & I'liu ra'pli C"i, Mar. 13, I987. 

Iron 	 Keeping the Promise. conin issioned h),Bell Art antic, 
hI r reply tothe critic i, I tohi( NA process. ee SlooshaIn and Jackson, li .,ONA 

May 31. 1988. 
See. for csaiipie, Nnc% nlllii:wenis,ofpcit,ho)Iii)ii 181
 

111r a hs ussihon. we 0 I'eppei
Ro 	'r a n Y lartN |,tilnian. "Re'stricted ,lonorlflies or Regulatcd Coinpi'tilors? The Case of th Bell Operating
Companies."Journalof( ommwuncati,,n, ,I .37 , No. I, Winier 1987, pp. 04-72. 

I 



Chapter 12-Modernization and Technological Development in the U.S. Communication Infrastructure e 357 

3. 	 What conditions, if any, might be imposed on 
RBOCs to limit the negative antitrust impacts 
of their extending their lines of business? 

Any analysis of these issue scomplicated by thetis 
fact that the answers to thee questions may very
well differ with respect to each area of business 
restrictions. Moreover, these questions will most 
likely need to be asked again and again. As Roger 
Noll has described the problem: 

Neither the pricing issue nor the structural issue 
has ever been or is likely ever to be resolved. The 
telecommunications system is not, and never was, 
broke: instead, its underlying technical and eco-

nomic characteristics create an enduring policy 
dilemma. One can use the regulation of prices and 
structure for either of two ends: to encourage 
maximum feasible competition, or to promote an
integrated monopoly. What is infeasible is a "neu
tral" formulaic policy regarding prices and structure 
that will assure the right mix of monopoly and 
competition. The current policy agenda is one part of 
the continuing futile search for better regulatory 
instruments, and one part rear guard actions by 

people who lost the last time around and who are 
not-and probably cannot be-convinced that the 
trend towards deregulated competition is the best 
policy. 188 

188Noll, op. cit., footnote 1. 
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Chapter 13 

Jurisdictional Issues in the 
Formulation and Implementation of 

National Communication Policy 

INTRODUCTION 	 in the U.S. political system, the American policy
process has always been somewhat disorderly.'Rapid technological advances in the realm of However, as discussed here and in chapter 4, the

communication, coupled with the unravelling of a untidiness of the policy process has been particularly
traditional regulatory framework in the United noteworthy in the area of conmmunication-inducing
States, have given rise to a highly uncertain conimu- two Presidential policy boards to recommend thenication policy environment that is endowed with creation of a central agency to formulate overallboth promise and problems. Occurring at a time communication policy.2 OTA findings also suggestwhen the role of information Ias become greatly that these problems are likely to be exacerbated ineihanced, these developments will have a major the future, given a numberof factors. These include: 
impact on the lives of everyone. Each individual has 
an exceedingly high stake in the oul-ome of current Factor1: A shift in communication decisioncommunication policy debates. An exceptionally making from the political arena to the
equitable, efficient, and effective policymaking marketplace. 
process will be required to find appropriate solutions 
to the complex and thorny policy dilemmas that As detailed in chapter 4. there has been an overall
society faces, and to reconcile inevitable conflicts shift in communication decisionmaking from the 
among competing--even if equally meritorious- political arena to the marketplace during the pastinterests. At the very least, the allocation of authority decade. The divestiture of the Bell Telephone
and the rules of the game will need to be clear and System, the emergence of large users, the liberaliza
perceived to be legitimate. tion of many of the regulatory restrictions histori

cally imposed on the mass media industry, and the 
deregulation of the cable industry are all part of thisTHE PROBLEM 	 change. 

The lack of a coherent and coordinated national As noted in chapter 12. this shift to the privateprocess for making communication policy is likely sector has had a number of positive benefits,
to severely hinder efforts to develop and execute an especially when measured in economic terms. Howappropriate strategy for dealirg with the rilyriad of ever, at the same time, il has created a vacuum in the
conmmunication policy issues that will emerge as the policyniaking process with respect to societal deci-
United States takes its place in at increasingly sions about conmmunication that are not easily madeglobal information economy. liecaurise of the i1por- by sumIIII ing up individual preferences or deferringtant role of federalism and the separation of povcrs to market pOwer. There ae a lumber of instances in 

i-or I rct nt mial) si s lili IIl',ltILMOiT.it )tXIllr, 11 ctrLcI \'rtiClCl in I ict1 Stailtc,Wk I.c t ll[tt c ,:t Johin F, ('ht1111h Alld iLt. P r r cd. , Can
th' (;oi'rnni'zgt (wcven IO iashj i. i)( ItIL't iti itrotkiig, IriIIllIIIn. It;1 

(0l7111UIIIL ii l1k i 	 ith-il'd tl1.011111ILItLl poll it i I )Iti It 1\ P -	 I'-tlrull,lll1l11 [X)[IC"%, Iklll lt,( II~t L ,iILt'f ,ll] 11idI'Rtc ldtnl JohliNt ak;tIiohht iii ,llict ito adc tlUdlircqtct ll l' fO .LlW Alld A II,'t.()
[tic't IIINIIr hdtIlt'k'1.cb' 	 I ) I Ltir ii ntli II Ol l lltC O andI tIt'illlllld lfD ohLC\ [(M t' 

lL%&S cS,h ' IIIt Ill 11t i U1%.tril c COt 1Ci,'CPI C I I ( Wlill t , ( i RSIrt' c 10ti il ionOi't ii,'k IioTL c ' lct oimit danot .. it ct-Li t altich c .ll.'i 
i not' '- surpri t tt.it ,in %ohcrtci. o i' d,,t N l Ot(tiiiii dMIi lil, ', cnic ciho ticI k parinictit of Conirmerlc . N,111011.1 ItL't'tICITTfI tII jTt~l+l I Of 111,1lt) ll l fslI 

LonLIc;l of tlilc car lic I l fl2 iieitll 5cct!Ic' cxipllc. I SWIJIt Of I I dll alO hlo., // m 2000)1 ("Juartlttt, h'( "+otinI'I-(,' 	 c ]or IT %e' ("'vemttr 
asthillgtlon. N) ' t iclll i I l1 S ( ;~ctl rlll irIltl lk!'.l .
 

OTI d t.ILU 'toI il, '.CC III No,1I. 'I I Ic 1'1il ih, ICtlCL
oitI IlUIi t il l , Nctst Lo k A .tillt I Ii1 rI)It I tIII 1, JoIrIall 'toll(PCTntilt i, , o1. 37. No. I, 
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which private choices, as registered in the market- mandated alternative that the first district court has 
place, may not lead to an optimal social outcome- taken to establishing the Nation's communication 
whether it be with respect to the security/ policy., 
survivability, interoperability, or modernization of 
the communication infrastructure, or access to it. In The continued convergence of communication, 
fact, as the cases of standards-setting and open infornhation, and video technologies. 
network architecture (ONA) would suggest. it may Inthe United States, decisionmaking and regula
be precisely because of the enhanced role of the tory authority has generally been distributed on a 
marketplace that the Federal Government is called technolo y-h -technology basis In thie past
on in the future to play an even more active role in whether in congressional committees or executive 
establishing and reconciling cotninunication policy. branch agencies, or between Federal. State, and local 

Factor 2: Intensificationo1jurisdictionalcon- entities-there has generally been a clear line of 

flicts among traditional decisionmaking demarcation between those responsible for tele
phony and those responsible for mass media. Withatthorities, 
the convergence of communication. information, 

Where power and authority are widely dispersed, and video technologies. however, the boundaries 
as they ue in the U.S. conununicat ion system, among jurisdictions are becoming increasingly 
effective policyrmlaking and implementation require blurred, giving rise to a growing number of intera
that goal, be clearly understood and agreed upon. gency and intergovernmental disputes. 
Moreover. key decision inak img roles will need to be One iotentil area o d 
clearly definied and gcnerallv wvellI accep~ted. Other- d iL0 tSte0teapeishtof video distribution. If telephone companies were
wise, jutisdictional disputes will emerge, paralyzing permitted to distribute video services, along with 
the entire decisionmaking Process. In chapt r 8. cable companies and broadcast networks, the cable 
OTA identified a niumber of reasons these prerequi- companies coul be subject Municipal franchise 
site, for effective policyInaki ug are likely to be telephone could be could rnhsreguagreements, companies coirpanies be 
lacking in the future. These iuclutLe: lated at the State level, and the networks could be 

The failure of either (Congressor the executive regulated at the national level. To the extent that 
branch to reconsider and reestablish U.S. policy goals vary according to jurisdiction, as they 
communication policy to take into account the appear to now. it may be increasingly difficult to 
major technological, stiruictural, and regulatory establish a coherent national policy for video. 
changes now taking place in society. 

A growing divergence of interests between theThe problems entailed in national goal -setting States and the Federal (;overnment.
 
I low the failure
have already been reterred to above. 

to set comninuinIcation goal,, might precipitate juris- 'File Communications Act of 1934 is somewhat 
dictional disputes that paraly/e Jecisionmnaking is ambiguous in allocating responsibility for commu
clearly evident, for example, ill the dispuie between nication policy between the States and the Federal 
U.S. District Court Judge IIIan1i Groee and the Government."' According to the act. FCC has the 
Federal ('nimUn iCatlionM( 'urn ,is01o (F(i' authority regulate interstate ofs Con- to the portion the 
cerning Iine-of-busiess restrictions (discussed in telecommunication iLtustry, aJs well as the intrastate 
Ch. 12). As Judge (Creen fl'd o! t IImbCr ot portion tile that affectshas lMt to extent it significantly 
OCCasIMs, it is iII the absenc e Ota congressionally FCC"s intrastate policy. The States are assigned 

. I. 1987, 11 12; 
(trtciw IJfilk ltiu k ill Rulmn oll R& 1 I) 'I/'10h,1x. I cX 7. 1QK7.p ,: and Katlvej Killtic. Judge' Grcen ('hides l)OJ," (omnunmatmnsW'eA. 

Aug I. It~s,. ) ,Is 

'SCC.IOr ONMILDLt.. llnda \1 U( k , Ju g ( irctLc iIlt,O(I o)Ji.a% I-MI-nIrLcULnI." I Cl tuwv. Jiui ' se also Charies Ml-,on. 

'For a islor\ of tills (Ici.cluipmeilt Nce IluciL de Sola tool. Ieh(hnognp.s ilfl reedom lCamlridgc. IA: The Bclknap Press of Itarviud t hrivcrity 
Press,. 1983) 

"'t-ora ,isu'us tion.we N tII.Opl it . l ti',iiic ;. pp 5-7 
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responsibility for regulating evcrything else. 7 Be- With deregulation and divestiture, however, there 
cause it is difficult to separate the telephone network has been a growing divergence of interests between 
into interstate and intrastate pieces, the potential for the States and the Federal Government as well as 
jurisdictional issues to emerge between the State; among the States themselves. In the absence of' a 
and the Federal Government has always been strong Federal role, the States have found them
inherent in the overall institutional structure.' As selves in a position to have far greater influence on 
described bv Roger Noll: telecommunication policy than ever before. More

over, faced with varying kinds of problems and 
a practical limit to the FC(C's jurisdiction un- circumstances, they have moved in several different 

doubtedly exists, but its location is uncertain, and directions.II For example, Nebraska has approved a
subject to swings inthe reigning political philosophy bill that would further decrease the public service 
of the DOJ [Department of'Justice 1.the FCC, and the commission's control over rates. Vermont has ap
federal courts. Indeed, the jurisdictional boundar-y proved a form of "'social contract" that will keep
bvtween state and federai regulation is arbitrary, local rates down while allowing substdntial freedon 
uncertain, and subject to rarldomn changes. As a lor the local telephone company in tie more
result, federal-state contlicts are not onty inevitable, competitive services. Florida works with "equal
but perpetual, for a los , side today does notIw one access exchange areas" rather than local access and 
assure a loss tormorrow on a intiltr issue . transport areas (LATAs), and allows bartded rates 

for catTiers. Illinois has moved aggressively toWhere Jurisdictional issues emerged in the past, eliminate almost all forms of cross-subsidies and to
 
the Courts, until quite recently, have generally ruled transfer access costs to end-users. And California
 
in favor of the Federal Government. So long as the has instituted a comprehensive Lifeline progran for
 
States ond the Federal Government were in basic low-income subscribers, and is developing some
 
agreement, about both underlying communication innovative approaches for dealing with transactions
 
policy goals and the most appropriate nechanisns between Pacific Telesis and its affiliates.

for achieving them, the division of responsibility

proved to be manageable it', at times, quite Lumber- This divergence among State policies, while
 
son e. allowing the States to serve as laboratories (much as 

PulIc utii. regulation hega ii ftct Sta i'Ie I, and New Jersey were 

by an odd alliance of progrcssist poh itmlans dustr, interests to establish iidepindent 


So years ago. Niw York. Wistnsin, Illinois, aiong the first States pushed 
an m regulatory bodics. Politicians dcendcd these agencies as
nic.essar, Ioprevent the ie..,"honie -rlrudlle' iittural itiollopolies stuch as telephones, electricity,, and water ser'icc front abusing Ite "public


interest "'uhIC lAiriI,COltIllisr, (t't 'U,: In soi'llls Ctaled public Service conmiissioni, e'llmnterce cotmmissions, curporationLoiiiirissIons. or
 
pubslt utilhIb)oaids) mioled to otcus olhirrasrate telephone scrIc, smhle ithe lcderal ('OriilUt'icarions Conmmlission (t:-tA )regulated intcstate
sirs isi'aul 5rtire tRegutlarioitelephJ~one, telegraph, and oiai ,.Ip le.,ki'. or tlecolntiutiji arronls. O'A contctolr relxrrr. Jtily-(. l'dX7. 

'As Noll has pointed ot "IlhidIIhIIiuhI created ,ll .ejurisdictuonal separ,ttioms is (fat tie,prestimc tilee_,ietcc of distinc 'edetal and state
serVictts Bur le telecoilllkiUrliiLtlol), ticr ork i,an inlcgrilf S%stern 'eilittl olIt 
i ' ItClsiv'I\ to povide SI Nt l lrastati Services. As a result
 
l'e:'"( ald statt rCgulators 1fiCll
find thenisls',,c regulariig ifc'.nuniirg. In all netwsork industrics jurisflctional scpaai ,are atfjcial atid arhilrar 
io somlne ilake tite least tClecoII tuncattitts Op Cir.. ftn),lote 3. p. 6.degree, but these disiurictio;i,' ,,sin 

"ihid p 7
 
hUOneof tfie fist lpri'eriliism cas's atrose trotti thi F't('"(.t'arterfone
dteciinl iii It965. Since dien. aIsioted bN Anidres., L). linian; "'The F'{'("sutseiucntl,, prcde d to pree mpt st r rCgulat tot)t S al nteatro S n ,. ianced rt' s. liC L s. otito 


alnuCrltia tie llt ctai i IILl i ig. htnin l s"ulkrni s i f p sietrasfl"n llv A 'Sl I id e area ter 

di[th m s en c radio.i SMA'I'V istllite ia Cr 

IlI'sp o .at ie t n asia'i,ti tl adcast al c tcte tel oire
 
s r ite s\linu us edto r ieurliite or t enunnater iin e ca ll '}1,sI ( ' ias b n trt'ula t1pr onti hi nrpi 'I na ki i n i That ias'e
t . wh r ect ed harrie rs
thai prclud e,.etrants trorri pro diii.h Cehteitll,, .,ice sir whII'Crrle l Ink d ta1t ulattoti \\ould mpair iripproseif colnctnuiiarttuuri . cU'( tllip 

t prlue oi intrsa si r iinprettt he iO t ssi Iltiral ilttuotiif lltitunil pili r.sai uc.g oee'ltitlll lf rlltoill\\[,ir'ti'oiiiiiiurulcattoti, IeO .' A irdr 

I). I.ip alill."Sparks ('itlllinue to FI, Pi t'errili t 4. . In 19M5. iiu s\.. ii' ife ii intivoo f Itc'' appeared to fe()%.cr IS.u."ssi. h'ph nu .A. ItYh1 
thc SUpli 
Steiiitc'cd \Vflill cile ('oiil t i'sti's 0itfIrastti'iit d t '(Cpre'eiiiptlurir f 

dei'pr. 1atnon prati ues t l dsLussvoll. s' Jocphl R I-ogiN aid II Russell I-rishv J!."Suptcie ('tt Ites sion I tIX'is Statc-Fecral Rcgulalor.
 
Balantu. 1I.[l1S I)?. Ili. I IH-I II
',- lilephol%,. Jupi, .pp 

Instittio tal lespo llllll.",t\lsti) %irii' \,st ,i sl tes hold kliis, Jsiilchli intli dfs I't ''s iss'. n theu i-sions ar ubt, t to Jidii Iat ievis., Ii 
soinic States. ',ucft as \'rginia. theN C a,,ssutnics jltos all rcgulatrorx t11norS. iluLdiilg tsIutatICe. r,1iiikillt. , lriporlllC iarters. aid professiounal
hcensin. It ohe States, like Nisk Mesxi,u. the I'LT performrrs larmore hinired regulatoi functions, in it.les instances. h original enabhng
tSlitti's Were" pa.ss'dfI ia period otfiratlitioni frotm it11)t111l t 10 i llssluufld.ti ,aindftfii gtn rally etlliokserft'PU'Cs it)establish tranchinses aid it)

balantie ratepa)er interests ser,,us i ItU i-gcnerallt tiot at explicit goal, although it fiase volved into an inpoflantust manc:n ri -ersal scr-,-ceC 
otjc tis c No tregulmtor . nc onoltlc -dlopitt iti goals at' t)picall.y Stcit ie:d iii thesc las',. 
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James Madison had originally envisioned), has also 
made it difficult for FCC to implement its deregua-
tory policy agenda and to move forward in develop-
ing ONA. A number of States have taken steps to 
shield the, local exchange companies from compe-
tition, and many have strongly opposed the idea of' 
adopting alternatives to rate-of-return regulation. 12 

Characterizing the different State perspectives with 
respect to deregulation, Roger Noll has pointed out, 
for example, that: 

One group regards the entire tecderally-inspired 
move towards competition as a major mistake. and 
yearns for the reestablishment of vertically inte-
grated monopoly with a federal-state regulatory 
partnership. This group tends to be motivated 
primarily hy a desire to protect universally available, 
low price basic local service, and to believe that this 
characteristic of telephone service is precarious. 
Another group of state regulators adheres more 
closely to the FCC-NTIA INa tional Telecommuni-
cations and Int'ornation Administration Iviei. 'They 
tend to t'oresee a luture in which most of w-hat 
remains of regulation is confied to local service. 
and in which the don inant regulatory role is held by 
the states, 

A third, small group of state reg litors seeks to 
extend the logic olthe antitrust decree to its ultimate 
implication at the state level: to permit competition 
everywhere, with the hope 0f eventually deregulat- 
ing the BOCs Iregional Bell operating comlpaniesl in 
order to eliminate perverse incentives off iegu-lite 

lated rn onopoly. 


There is little reason to expect thai Federal and 
State interests will he ntore closely aligned in the 
futuire. l)ivestitUre, p1u i lllflatiio'lvy pressure on 
local rates in the 4 year-, prior to AT&'.,,breakup, 

changed the level of interest and importance for 
State telecommunication regulation. And it appears 
that the States plan to remain quite firm in protecting 
their interests throughout the ONA procc;s, espe
cially with respect to pricing. 14 Five States-
California, Florida, Maine, Minnesota, and New 
York-have already adopted their own ONA plans, 
parts of which are in conflict with FCC-approved 
plans. The States, moreover, are likely to be quite 
successful in exerting their influence because, al
though FCC has been guiding the ONA process, 
most ONA services will be provided in the States' 
jurisdictions.' 5 As Peter Ciccone, Vice President-
Finance and Controller, New York Telephone, has 
laid out the diletna facing policynmakers: 

1i the FCC going to dictate that if one jurisdiction 
is offering BSEs [basic service elements and they're 
technically feasible, that all should ofter them, 
despite what states want; is the FCC going to dictate 
that they be deployed?", 

Al.o steering the States in diverse directions is the 
fact that many State officials are now beginning to
recognize the contmtic development potential of 
teleconmunication. While different costs and facili
ties have not yet proven to be mtsajor factors il 

business-location decisions, some large users feel 
that they are increasingly important. 17 As noted by 
T Travers Waltrip, of the Travelers Insurance Co., 
for example: 

F-verv time we build a new site, which means 
we're hiring people in an area, increasingly one of' 
our highest concerns is the telecommunication 
facility t'eedirg the property. Dropping down on our 

121'011dl s'..io. sct Rokg'r I \ill ,ridtand"'Ni (N) tOll." Iaits.' State.%v A rlIntrrin Avs ssment.- t)isctit ort t'apcr No 139, Work:shop, 
on Appitd ltrtX'Cti0rl ln . , IlithLIriat ()Lrnl/l.1triori. atut Rcgulationt. Staillord t itverstN., ht I . lot'd: "'Most staICs LioJune 1987. As Notllarld ()%Nct
1101ttCar,ito d li ' i. +,iirpl. ar.N ltsirltti lol'ht tilte -fti'ush 1tit Mlldis ittra lIA Lont jxlliottoti As of Janut 198'". otiI 
faciliti's ba.,.ditrra.AA c o 'lilli anll thre'cllccll,,'l.vt Idthes t. prohiblt compe'iton h. urttposing a 'hlock or paN ' 
liit'sXItrIll0I p 'ttllllsshlb C s I)Cll..'ritisit0 ,h:1 ' ft 'tlIt,tistt'.s' a" lttt pell'itrs- Ibid.. 1) lX.sir ",ipll 

!,Noll. ip tit .hiolliolt . i , p 5 1 
I'4Set Il: M,INoatmt. "Iin li ttinitiig ( )NA t-cd'a! -Stalt'I'atrts'rslhp N'edcd t ('oC ttct NtIwork oI Networks, n 

Hi M Nsarni.15. anIEIt "tiSLs ' IiS..\ 'Icd'riI Stt' 

statts (Incltding .C.) allowedI 
artd sevcratrule. others restrict 

arswjrstt 't'k. May 2,I88. 
toJug gIig ()NA Istt'1.' ' ( ommutllitvt 


:i M Noal i.S ( hji.lllct'iltPiilIrl~ stiMs ck. ta 2. 19,88. p) 12 I-or othtr vis's ilState regtlators. set ' c ElIliman. Stat'
 

p aIicaiitk isKc', tt 'k MIa.9. 1988.Ipp. 17, 48: and 
s''t'l'cs t, ss . t/ 

R lt ia.ti lit i 1s /1141111 Cosltli' tc,. Irkc I'l an AsIv ,Juy 30--Aug 
See alo )r'bUS disCU'. ri i,ll;ips LrrkIh,1) iaindI. 

"A\xC'trdlzu ,hlt llpltc llilul 1/cs Ihlt W!,;Es 

"tle' 'coruni aniti hl'f'u I l"( ollelIk't t ( t t II'IlttsIfilettI ( Ct L I't Ct,' 3. 1988. 

h)(1tIAld IHT k. ("hlcll lite '"( (01 1n1n0u ('Mfrltr filiult,fm 'jl'hi "ll o(ll rccogu(i somlle Ihasic r;er;'lLc 

cltcrts i % U' d I X! ,ii' ..l i C .t tL'"l. iudih;is jickttisslccIgt e a"ist itt tilt ' r . ICrtt. i a dtio ditintst o[ trirasiatesl 's, '" tar iIscs lit staii.' iltMalt'' jtlihtl-' 
bxstc-scrvs'C Oltrings LiitSd InL)N.\ I' (st 1Iitiir.SSi , of .Ot'.s' dues noti set rateslitt iSIE', that ar'it [tic staes' jurisdlic'tiG ."As citediii Eintlan, 
op t.llt,ootiotWlt . 1.p " I'St . t ItiOI l 11Cit'etiat Sss sitrCtllllllltt llt'tit 14. 1989.'I111 c I1 ('ittlnlt tils, Jul 
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list of priorities are such things as salary levels and will play in the future is likely to be greater than ever
real estate prices."l before (see chs. 5 through 8). Therefore, it is likely 
Increasingly. States are taking these concerns into that communication policy will become more and 

account. In an effort to meet the needs of large users, more connected to policies in other areas. 
the State of Nebraska.., for example, passed legisla-
tion in 1987 that provides for radical price deregula-
tiorn of all services, including local service. Although
Nebraska is a low-population State with no particu-
lar tradition of innovation in telecommunication, its 
political leaders decided that Nebraska had to take 
some dramatic action if it was to attract high-
technology, telecommunication-dependent firms as 
called for in its economic development plan. As 
former Governor John Kerry explained: 

If you live in a rural isolated state like Nebraska, 
you absolutely need to he connected to the rest of the 
country. And there is technology Cotning along that 
can connect us much more closely. But to get it, we 
have to move away from arguing, "What should the 
price of the product ?" into, "What should the-tand 
product be?""1 

Concerned about the loss of jobs and businesses 
to neighboring areas, New York Slate has also 
focused oil the economic developten, aspects of 
communication policy. Recently, for example, the 
New York Public Service Cotnn ssion has taken 
under consideration the uetlnstl Of whether or not 
New York City will be in dfaer of losing a 
competitive edge it it falils to push for an integrated
services digital network (ISI)N).2" 

If Staie regulators continue to view comnmunica-
tion policy in this light, it will be increasingly 
difficult to construct a ttational policy that mutually
satisfies all of their leedts. 

Factor3: Increasinglinkages antongconmt-
nication policies and other socioeconomic 
policies, 

Because communication is both :tn end in itself 
and a means to accomplish other societal ends. 
communication policy has, to some extent, always
been linked to a ttnmber of socioeconomic policies, 
However, in all realms of hutnati endeavor, the 
strategic role that comt t1t.liCatioti and information 

The relationship between communication and 
economic development has already been mentioned. 
A similar convergence is also occurring between 
communication and trade policy. Acknowledging 
the special role that communication and communi
cation technologies now play in economic growth
and development, the 1988 Trade Bill, for example, 
singles out the telecommunication sector for special 
attention. OTA's analysis identifies other policy 
areas that may also be affected in the future. For 
example, how communication opportunities are 
realized and distributed in the political realm will 
depend as much on policies for campaign financing
and national security as on communication policy 
per se (see ch. 6). Similarly, if individuals and 
businesses are to reap the potential benefits of new 
technologies. significant changes in U.S. education 

and information policy may be required (see chs. 5 
and 8). 

Factor 4: Increased interdependence of na
tional anid international coinunication 
policies. 
As economies become linked across national 

boundaries, so do the communication systems that 
undergird them. And cotm:unicatmon policymaking
in one country becomes increasingly dependent on 
the policies adopted in others. Resolving intergov
ernmental differences will require much greater
participation in international decisionnmaking for'a. 
Thus, as the U.S. economy becomes more integrated
with other national ecototnmtes. comntt1ication poli
cymakers will increasingly have to factor in a 1Ituch 
greater number and variety of international variables 
when inakitg domestic policy decisions. 

International events, for example. impelled FICC 
to take greater initiative ill prodding the U.S. high
definition television (IIDTV) standards-seting 
process. SiniliIarl. the growing international accep
tance of open systems inttconzlectiont (OSI) stall

"As cited in Mark Nadel, -I lhie u ing .Cha, n iol'i"cl c urn catioims RCgulalotI at tic State Levcl." Aspeii tistnutc Cunferencc, August 1980, 
P. 5. 

' TR Reid, "'hoe LDregulatton, Phas' 2,.1w! i/a ttngtwn Poet, May 27, 1986, p. A-I.
 
Scc John Foley, "New York P-tocs ISDN." C n .n:'na ton.We'ek, Sept. 26, 1988, p. 1.
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dards was one of the reasons the )epartment of 
Defense renounced the Transmission Control Proto-
col/Internet Protocol (TCP/IP) in favor of OSI. 21 

This growing interdependence of national communi-
cation policies was, of course, most strikingly 
illustrated at the recent World Administrative Tele-
phone and Telegraph Conference (WATFC) meet-
ing in Melbourne, Australia, where arriving at an 
international consensus required all governments to 
make significant compromises.'2 

These kinds of interdependencies compound the 
problems of communication policymaking in the 
United States. Although all agencies now have to be 

more cognizant of international developments, the 
fragmented nature of the agencies means that no one 
agency is equipped to fully present a coherent and 
clear-cut U.S. communication policy perspective, 
Under these circumstances. ;t is not surprising that 
jurisdictional disputes abound among decisionmak-
ers. 23 Commenting on this problem, N17A Telecomn 
259% notes, for example: 

The Secretaries of Commerce and State and U.S. 
Trade Representative are legally required to coordi-
nate their efforts with other agencies, but there is no 
specified mechanism to ensure that this will occur. 
Unfortunately, accomplishing such coordination is 
difficult when faced with disputes among agencies, 
comlpeting demands for high-level attention, time 
pressures, and often inadequate resources. 24  

Because of the growing importance of telecom
munication to trade, FCC recently raised again the 
prospect of becoming more involved in trade policy 
issues. Its proposal, however, was not well received 
by agencies such as the U.S. Trade Representative 
and the Department of State, which traditionally 
have authority in this area.25  

Factor5: Emergence of large users as key 
players in communication decisionmaking. 

Also contributing to the confused state of commu
nication decisionmaking in the United States is the 
emergence of large users as key players. Eager to 
employ new technologies strategically, a number of 
them have been unwilling to await decisions in the 
public policy arena. Acting outside of the formal 
public policymaking process, they have taken steps 
to create and structure their own private communica
tion infrastructures. 

For example, in the area of standards, large users 

are becoming particularly effective in defining their 
own communication environments and in sidestep
ping the traditional policymaking process, as seen in 
the development and establishment of the Manufac
turing Automation Protocol (MAP) and Technical 
and Office Protocol (TOP). It is understandable that 
users are taking more and more initiative in this area, 
given the slow pace of the formal standards-setting 

process. For instance, the establishment of the X.25 
standard for packet-switching-reputed to be one of 
the most rapidly adopted standards-took approxi.
mately 4 years. Nevertheless, the actions of large 
users in the area of standards can have significant 
public policy implications, and thus can compound 
the problems of developing a consistent and coher
ent national communication policy. 

STRATEGIES AND 
POLICY OPTIONS 

Organizational arrangements are not neutral; they 
define power relationships determining who will 

'Martin Ednonds, "elfensc Interest arid Uintd States Policy r l'elccomnunications," OTA contractor report. June 30, 1988. 
2 2For disctus ions of this neetinig, .ceAlbert Ilalpri, "WNiTC-88 Offers a Grand Opporlunity," Comunt natronsWeek,Sept. 12, 1988. p. 16; Dennis 

Gilhooly, "L.S 'isolated' al World ('onllrei.C,"( "ownuntiittorsWek,Dt'c. 5, 1988. p. 17; G. Russell Pipe, "WAI' Agrees on New Telecont Rules," 
Tl'eoimunum(attona, Januar) 1989. pp. 119-21 and R.E. Butler. "The Why and Whcreto of WAFlC-88: The lienefits of Global Agreement," 
InternationalConputr La Advisor, vol. 3. No. 2, November 1988. pp. 8-i1. 

'INTIA called attention to this isue in 1983 when it submitted a study on the subject to the Senate Subcommittee on Comm unication.,. For a 
discussion, see BW Rein Cr ai.. "hnplenienatin of a U.S 'Free Entry' Initiative for Transatlantic Satellite Facilities: Problems, Pitfalls, and 
Possiblities." George' WaL ingtoirni I o rr nat La aut Eonorrus,vol. 18, No. 459, 1985, pp. 523-524.r 

24NFIA, op. cit., footnote 2, p. 179 
2 5For a dw:cussion,,e Airdrewv I). Lpatian. The FCC .urips Into Foreign Trade Debate," Telephony. Apr. 16, 1987. pp. 62-63, The relationship among 

these agencies is governed by Executive Order 12l4 5. but as Ithetry Geller has noted. the order "is so vaguely worded that it simply does not settle conflicts 
or provide guidance of issues of coordination." Hlenry (jeller. "The Federal Structure for Telecomnmunications Policy." paper no. 8, The Benton 
Foundation, Policy Options Project, Washington, D.C., 1989. 
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control what, and for what ends. 26 Thus, strategies 
designed to address jurisdictional issues and prob-
lems of policy coordination generally require orga-
nizational change. Because organizations are inher
ently political, their creation or restructuring can 
serve to express national commitment, influence 
program direction, and order priorities.27 More often 
than not, an organization's specific structure and the 
form it takes will reflect the political climate in 
which it emerges, rather than the current principles 

28  .of public administration.

To address the problems identified above, Con-
gress can pursue any of four basic strategies. It 
could: 

1. take the lead in establishing communication 
policy priorities and in allocating organiza-
tional responsibilities accordingly; 

2. 	 establish an ongoing organizational mecha-
nism, outside of Congress, to resolve policy 
inconsistencies and jurisdictional disputes; 

3. 	provide an interagency and/or interjurisdic-
tional mechanism for coordinating communi-
cation policy and resolving jurisdictional is-
sues; and 

4. 	 establish an institutional basis for facilitating 
coordination and cooperation among govern-
ment agencies, industry providers. and com-
munication users. 

These strategies, and potential options for pursuing 
them, are discussed below and summarized in figure13-I.ro 

Strategy 1: Take the lead in establishing 
communicationpolicy prioritiesand in allo-
caring organizational responsibilities ac-
cordingly. 

26For adis,,ussorn, see Harold Seidtnan, Politu.s. I',Ptio, au Power 

Option A: Reassess and redefine nationalcom
municafon policy goals, revising the Com
municationsAct of 1934 where appropriate. 

This option has already been discussed in chapter 
12 in conjunction with the issue of modernization. It 
should be emphasized here, however, that many 
jurisdictional issues stem from the fact that the 
Communications Act of 1934 has not been updated 
to take account of a greatly changed technological 
and socioeconomic environment. 

Because the structure of organizations reflects 
their b;,sic goals, any significant rewriting of the 
Communications Act will also entail considerable 
organizational change. In particular, if Congress
decides to press for a national communication 
policy, it will need to rethink and perhaps restructure 
the roles and relationships between the States and 
the Federal Government with respect to establishing 
and implementing communication policy. Govern
inent agencies will also be affected, since the choice 
of lead organizations will be governed by the 
priorities placed on different goals. Changes of such 
magnitude are likely to be strongly resisted by 
present stakeholders if steps are not taken to build a 
broad, national consensus in support of new policy 
goals, and if roles and responsibilities appear to be 
unfairly and/or inappropriately allocated. 

Option B: Establish a national commission to
evaluate the changed communication envi
ronment and recommend to Congress approetatdr om edtCogespr
priatepolicy changes and steps that need to 
be taken to inipnement them. 
Another way that Congress might try to reconcile 

competing communication policy goals and issues 
would be to establish a national commission to 
evaluate changes in the communication environ-

The [uvmnics of I-ederal Organization (New York. NY: Oxford University
Press. 3rd ed., 198(0. p. 15, see also Dwigil Waldo, The Administrative State (New York, NY: The Ronald press, 1948), chs. I1 and II 

2'lbid See also Hlarvey C Mansfield. "Reorgani/ing the Federal Executive Branch: The Limits of Institutionalization," Law and Cointporary
Problem,. vol. 35, Sunimer 1P), p. 462. 

'Herbert Simon, Donald W. Srnithburg. and vic'r A. llhompson, low Government Organiations Originate," Publc Adnitstration (New York, 
NY: Alfred A. Knopf. 1950).

As identified by Ira SharkanskN, there are four intellectual rxtis that, in this country. provide apublic administration rationale. They are: "I) the desire 
to maintain political accountability inpublic admtn istration; 2) the demsrc to omitain the iradit ional equilibrium among the three constiluhional branches
of government by preserving the separation of powers and checks and balances: 3) the desire io insure that professional and technical skills are brought
to bear on relevant matters of policy fomtulation and implementation; and 4) the desire to maxintize the efficient use of resources by means of a
hierarchical form oforganization." See Ira Sharkanskv. "Administrative Organizatiion and Control Units: Structures and Their Intellectual Roots," in
Public Adminarratwn Policy-Making in Goverunent Agetwies (Chicago. I1.: Rand McNally College Publishing Co.. 3rd ed.). ch, 4. 
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Figure 13-1--Congressional Strategies and Options to Address Jurisdictional Issues In
 
Communication Policymaking
 

Option C Option A 
Establish a new Designate the FCC as 
executive agency to the lead organization
address responsibleStrategy
communication coordinating
issues cor .,nication policy 

F
[ 

Option B Option B 

Establish an agency Designate an existitg

within the Executive executive branch
 
Office of the Presoent agency. such as the 

to develop a NTIA as the lead 

comprehensive agency to coordinate 

communicatiol Dolicy communication policy

and to coordinate thc 

activi:ies of existing 
communication 
agencies 

Opticn A 
Option C Encourage or suLtttort

Eslatlhsli a the estahlishment of 
governmert advisory bodies to 
corporation to oerform provide input to 
essential executive agcttciesCOMMUnicatonseirv nicfo inn andlec~the FCC on 

services fo. tte qotrnfic 
uttsic 

i 

Ogovernment 

Provide for alternative 
means of dip~ute 
resolutosn i nFCC 
proceedings 

Strategy 1 
Take the lead In
establishing
communlcation policy
priorities and in 
allocating 
organizational
responsibilities
accordingly. 

2 
Establish an ongoing
organizational 
mechanism, outside 
of Congress, to 
resolve policy 
inconsistencies and 
jurisdictional
 
disputes.
 

Strategy 3 
Provide an 
interagency and/or 

interjurisdictional 

mechanism for
 
coordinating 

communication policy 
and resolving 
jurisdictional issues. 

Strategy 4reov 
Establish in 
institutional basis for
fsiiai 
facilitating 
coordination and 
cooperation ariong 

agencies,
industry providers,
and communication 
users. 

Option A 
Reassess and Option C

redefine national Establish aJoint
 
communication polir.; Communication
 
goals, revising tlC eCommunications Act Committee withinof 1934 where Congress.appropriate. 

Option B 
Establish a national 

commision 
communication 

environment and 
recommend to 
policy changes and 
steps to implement 
them. 

Option A 
Establish an 
irteragency 
coordinating body 
with representatives 
from all the agencies 
that have 
responsibility for 
communication policy. 

T 

Option B 
Establish an ongoing 
Federal/State agency, 
along the lines of the 
Federal/State Boards,to coordinate and 

resolve Federal/State 
commuiclionplcommunication policy 

issues. 

SOURCE:.Office of Technology Assessment, 1990. 
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ment and recommend appropriate policy and organi-
zational changes. In the past, national commissions 
have been especially useful in focusing the Nation's 
attention on issues of great magnitude that are likely 
to have a broad impact on everyone, such as those 
the United States is currently facing in the area of 
communication.29 Because national commissions 
are generally established to deal with a specific set 
of problems and have a limited tenure, the risk of 
generating an enduring, eventually unnecessary, 
government bureaucracy is small. Moreover, be-
cause they are temporary arid unique in nature, 
commissions can often attract the assistance of 
outstanding individuals with broad experience who 
would not be available on a long-term basis. By 
heightening the public's awareness of a problem, 
and by engaging the public to debate its solution, 
commissions can also serve an important legitimat-
ing function that can be particularly useful in times 
of major change. 30 

to focus on aEstablishing a national commission 
national communication policy might be particu-
larly appropriate today, given the size and scope of 
the technological and socioeconomic changes taking
place, the new communication players entering the 
scene, and the changing roles of traditional players.
However, setting up such a commission means that 
valuable time is lost in the continued study of the 
problem.31 Concerned about the ability of the United 
States to compete, some would argue that, as a 
society, we don't have this time to lose. Comiis-
sions have also been known to diffuse public energy 
and concern, as many have been purposely designed 
to do.3 2  

Otion C:~Establish a Joint CommunicationCommittee within Congress. 

Congress has often been criticized for its inability 
to deal with long-term, global issues. 33 The Coin-
mission on Operation of the Senate, for example, 
found that "the legislative process as it presently 

operates appears to be organized primarily for 
incremental decisionmaking rather than addressing 

'major problems in a comprehensive manner." 4 To 
some extent, therefore, the organizational structure 
of Congress, as it presently exists, may inhibit its 
ability to treat communication policy as a broad
based, societal issue. 

One step Congress might take is to establish a 
joint committee within Congress to address commu
nication policy from the broadest possible perspec
tive. Provision might be made, for example, to 
assure the participation of representatives from other 
committees whose past interest and involvement 
have been only tangential to communication policy, 
but whose present concerns are becoming more and 
more linked. At present, Congress has four joint 
committees-Economic, Taxation, Printing, and the 
Library. These committees have no legislative 
jurisdiction; they are established primarily for purposes of study and coordination. 

The major functions of a joint communication
 
committee might be to:
 

* coordinate the formulation of congressional 
communication policy; 

* 	maintain a professional staff with broad exper
tise in, and a broad view of, communication
 
policy;
 
monitor technological and market changes in
 
domestic and international communication,
 
and 

a 	 coordinate the participation of other congres
sional committees. 

Such a joint committee might not only provide forcoordination within Congress; to the extent that 
agency and stakeholder representatives direct their 
lobbying activities toward the joint committee, it 
would also sc! ve as a point of coordination for many 
other groups. 

29For one discussion of the role of commissions, see Frank Popper, The Presidenu's Commission, Twentieth Century Fund, April 1970.
 
3 0For adiscussion, see Seidman, op. cit., looinote 26, pp. 23-25.
 
31NTIA makes this case, for examplc. See NTIA, op. cit., footnote 2,p. 177.
 
32
1bid. 
33For adiscussion, see Ernest Gellhorn, "The Congress," ch. 13. Glen 0. Robinson (ed.). Conmmunications for Tomorrow: Policy Perspectivesfor 

the 1980s (NewYork, NY: Pracger, 1978).
314U.S. Congress, Senate Committee on Government Operations, Subcommittee on National Policy Machinery, "Organizing for National Security,"

vol. 3, Staff Report and Recommendations, 1961, p. 7. 
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Although establishing a joint communication 
committee should not be difficult in theory, in 
accordance with the rules of Congress, its creation 
would likely be strongly resisted in practice. A 
number of comnittees in both the House and Senate 
are concerned with communication issues, repre-
senting a broad range of expertise. Their members 
would be bound to oppose -any efforts that might 
circumscribe their power or authority. Although 
they do not have the sane resources to resist such a 
reorganization, many stakeholders would also be 
against it. They have already established their ties 
and built their alliances within the existing commit-
tee and subcommittee structure. 

Strategy 2: Establish an ongoing organiza-

tional mechanism, outside of Congress, to 
resolve policy inconsistencies andjurisdic-
tionaldisputes. 

To the extent that the current changes constitute 
part of a continuum that is likely to extend consider-
ably into the future, it is unlikely that a one-time 
adjustment will suffice, even with major revisions to 
the Communications Act.35 Instead, what may be 
required to handle these changes is the designation 
of a permanent, ongoing organization to resolve 
communication policy conflicts and jurisdictional 
disputes. Such an organization might take any of a 
number of forms, depending on what emphasis is 
preferred in a national communication policy. 

In considering these options, it should be remen
bered, however, that organizational change is not a 
panacea and cannot substitute for policy agreement. 
As Seidman has noted: 

The quest for coordination is in many respects thie 
twentieth century equivalent of the medieval search 
for the philosopher's stone. If only we can find the 
right formula for coordination, Ve can reconcile the 
irreconcilable, harmonize compelling and wholly 
divergent interests, overcome irrationalities in our 

government structure, and make hard policy choices 
to which no one will dissent. 36 

Because of the connection between organiza
tional structure and policy orientation, stakeholder 
preferences concerning where the organizational 
responsibility for coordinating communication pol
icy should lie are often colored more by their policy 
preferences than their views about public adminis
tration. As described by one authority on public 
administration policy: 

As a rule, however, reorganization proposals have 
as their objective the furtherance of some public 
policy. Indeed, reorganization appears to be a basic 
political process through which individuals and 
groups gain power and influence over others in order 
to achieve the social and political change they
consider desirable.37 

A recent example ofthis phenotenon is the Dole 
Bill, which would have transferred the responsibility 

for administering the Modified Final Judgment 
(MFJ) from the district court to the FCC. Although 
the merits of the bill we'e argued on the basis of 
organizational criteria, lobbying on the bill corre
lated highly with stakeholders' attitudes towards 
liberalizing MFJ. Those in favor of liberalization 
supported the Dole Bill, and those opposed argued 
that the court should retain responsibility for MFJ. 38 

Option A Congress cud desigate t/eFCC s 
Otic lead organiationr'sponsi heOr coordi-

Established by the Communications Act of 1934, 
FCC was designed, in part, to implement the act "by 
centralizing authority heretofore granted by law to 
several agencies. " 31 However, the mushrooming of 
other agencies and authorities to deal with burgeon
ing communication and communication-related is
sues has seriously challenged FCC's role in this 
regard. " ' 

35For a discussion of the dittfit ultics ciiailed ii1applying shor-terin soiutions to long-ter problem>s, see Seidnaln, op. cit., footnote 26.
 

46

Iblid.. p. 20)5.
 

T7

1 Ronald Mx-. "Executivc Iranch Reorganuatiloni An Ovcrvic.v.' l.ihrar of Congress. ('ongressional Research Service, 1978. p. 6. 

UL.S Congress. Senate ttnii cc o'i ounnitcc. Science. and 'Iru lrtati , FeIderal leh'omn un aton.%Polt'- A , o] /986, hearings. 99th 
Cong., 2d. scss.. on S. 2565 iDCashilic'toti, 1 L)(t S. Goscrinicrit Printing Offitce, 1986) 

"1+47U.S.( 15 1. 

-itjor iscussions osone ol the problems rcccntl, laced bNthe FCC. s~c Kathleen Killettc. "Patrick: The Steadfast Believer IntFCC's Ability to Gulde 

Telecottt." ('omnmuncatonsW'i-ek, No%. 16. 1987. pp. 8.21 Sati Dixon. "Observers Disagree on FCC's Success Ratc in DC. Circuit." Telematics. April 
1988, vol. 5, No. 4. pp. I-4; Kathlcen Killeic, "Housc Gr.lls FCC on Rcgulation Plans," "otmnunicatioLsWe''k, Nov. 16. 1987, p. 8. 
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Created as an independent agency, FCC is organi-
zationally linked and ultimately responsible to the 
legislative branch rather than to the executive. 4 1 
And, since it is the job of the legislature to make 
policy (in theory at least), it can reasonably be 
argued that FCC should be assigned the task of 
reconciling national communication policy objec-
tives and jurisdictional disputes on a day-to-day 
basis. This legislative connection might also serve to 
assure that, when developing communication pol-
icy, a broad range of interests is taken into account. 
Because compromise is inherent in the congres-
sional environment, the legislative perspective is 
often eclectic and inclusive of many minority points 
of view. 

This tendency to be all-embracing, however, is 
both a strength and a weakness of the FCC option. 
As seen inthe Reagan Administration's pursuit of its 
deregulatory agenda, the congressional focus on 
winning political favor and fashioning political 
compromises can serve to put the brakes on any 
major policy departure.42  

Some might also take issue with the option of 
transferring considerable policymaking authority to 
FCC on grounds of democratic theory, which 
requires that policy organizations be held directly 
accountablc to the public for their actions. 43 Al-
though shifting this authority to FCC would cer-
tainly not shield the policymaking process from 
public influence, it might change the nature and 

process of the debate about policy issues. As Glen 
Robinson has noted in this regard: 

In the FCC, as in Congress, results depend on 
organized, sustained and concenuated efforts by 
interested persons. Not surprisingly, this gives 
private industry groups a decided advantage vis-a
vis less organized groups purporting to represent the 
interests of the general public.44 

Furthermore, as in the case of the Dole Bill, any 
proposal to focus policy coordination within FCC is 
likely to be strongly resisted by those who-by 
virtue of their own positions within the administra
tive bureaucracy or because of their own policy 
preferences-would stand to lose.45 This option 
would certainly be opposed by NTIA which, as 
noted below, sees itself as a more appropriate locale 
for policy coordination. In its 1988, NTIA Telecom 
2000, NTIA argued, in fact, that the executive 
branch should, at the very least: 

...have the ability to disapprove FCC action, at 
least in matters of overriding national security, 
foreign policy, international trade, or economic 
policy.4 

In addition, others who have been highly critical of 
FCC's recent performance would also oppose any 
extension of its present responsibilities. 47 

If FCC were assigned an enhanced role in 
developing and coordinating national communica
tion policy, it would clearly need much greater 
resources.48 Also, the composition of FCC staff 

4 tAIthough independent reguIatory agencie, have traditionally performed a combination of legislative, administrative, and judicial functions-and, 
in fact, this was one of the original U.tiifications for their existence--they are, intheory, regarded as "arms of the Congress." For ageneral discussion 
of independent regulatory agencies, sec U.S. Congress. Senate Commmittee on Governmental Affairs. Study on Federal Regulation, vol. V,Regulatory 
Organization,prepared Pursuant toS. Res. 71. (Washington. DC: U.S. Government Printing Office, December 1977). 

4
'AsGlen Robinsn has pointed out, this tendency of Congiess to be conservative is considered by some tobe a benefit. As he notes: "For landbound 
conservatives ...Congress' incapacities :uemore a virtue than -, vice; they discourage facile legislative solutions to social and economic 
problems-solutions that often prove short-sighted and ultimately mischievous." Robinson (ed.), op. cit., footnote 33, p.358. 

43For !his point of view, see Robert G.Dixon, Jr., "The Independent Commissions and Political Responsibility," Adirunistrative Law Review, vol. 
25, No. 1,Winter 1975, pp. 1-16. 

44Robinson (ed.), op. cit.,footnotc 33. pp. 356-357. 
45For example, there was considerable opposition, especially from the Departments of Commerce and State, to the recent proposal to authorize the 

FCC to take on more responsibilit, for dealing with international issues. 
4NTIA, op. cit.. footnote 2,p.20. 
4 
1See, for instance, Henry Geller. op. cit., footnote 25. p. 15. As Geller notes: "The FCC's failure to develop objective, effective policies has been 

well documented. The agency dela,'ed cellular radio service for adecade, and still h;,., no objective policy to deal with broadcast license renewal. In regard 
to the comparative renewal of broadcast licences,. the FCC's policics are 'mush' and much criticized by the courts. The FCC issued a notice on 
comparative renewals in 1981, afurther notice in 1982, and astill further notice in 1988." See also Henry Gellcr, "Communications Law-A Half Century 
Later," Federal Communications Law Jour'al, vol. 37, 1985, p. 73. 

48For adiscussion of limited resources, see Glen 0. Robinson, "The Federal Communications Commission," Robinson (ed.), op. cit.. footnote 33. 
pp. 382-388. It should also be noted that the FCC's limited resources for regulating the entire Bell Sy:item were one of the rationales for divestiture. 
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would probably need to be expanded. As Seidman 

has pointed out, government agencies are social 

institutions that take on characteristics, or even

personalities, of their own: 

Each profession seems to mold and shape the 
decisionmaking process so that issues will be 
presented and resolved in accordance with its

'professional standards. 

Designed primarily to perform traditional regulatory 

functions, FCC has been dominated professionally 

by lawyers, and more recently by economists. To 

deal with the broad communication issues of the 

future, FCC would need to greatly enhance the scope

of its expertise.
 

Option B.: Designate an existing executive 

branchanch toagency, suh as NTIA, as the lead
coordin
, ate N77,(itn poleadagenc to coordinatecm unicatio 

NTIA. housed within the Department of Coin-
merce, is also a likely candidate for coordinating 
national communication policy. In 1978, Executive 
Order 12046 established NTIA to "provide for the 
coordination of the telecommunication activities of 
the Executive Branch."' Stt NTIA has, itself, proposed 
this option in its report. NT/A Telecom 2000. 
According to NTIA: 

The Executive branch should have the authority to 

establish policy, while the FCC should remain the 

agency for implementation of policy [emphasis in 

the original , 


It should be noted that, if this proposal were adopted,
the executive branch and legislative agencies would, 
in effect, be reversing their traditional roles. 

49Seidman, op. cit., footnote 26. p. 156.
 
"5047U.S.C. 151.
 

1INTIA. op. cit.,footnote 2,p. 165.
 
52
 1bd. 
53Ibid.. pp. 167-172.
 
541bid., p. 167.
 

Arguing in favor of this option, NTIA points out 
that the current organizational structure suffers from 
an outlook that: 

p often tends to be reactive and skewed toward 
achieving short-term objectives; 

e focuses too much on the status quo; and 
9 is too concerned with balancing particularist

interests, rather than with long-range policy 
planning.51 

According to NTIA, the present, fragmented deci
sionmaking process encourages stakeholders to 
shop around for the policy forum in which they are 
likely to receive the most sympathetic hearing. 52 

If authority for establishing and coordinating 
communication policy were to be transferred from 
FCC to the executive branch, many of these prob
lems, NTIA contends, would be minimized. 53 An
executive branch agency, it is argued, can be moreproactive than an independent agency. Moreover, it 

can more successfully bring together a cross
disciplinary depth of skills and command greater 
acceptance and respect within both the government 
and the private sector than can FCC, which is 
circumscribed in this respect by its narrowly con
ceived regulatory (and increasingly deregulatory) 
role. 

The idea of transferring authority from the inde

pendent agencies to the executive branch as a means 
o enhancing policy coordination isby no means a
 
new one, having been the primary recommendation 
of a number of Presidential commissions created to 
analyze the organization of government. -5 One of
the most recent was the Ash Council, established by
President Nixon in 1969. It criticized the independ
ent regulatory commissions for being neither re

5 For example. in its report to the Congress, tieBrownlow Commission, established under President Roosevelt, recommended that IMX)independentagencies, administrations, boards, and cotmmissions be integrated into 12 executive deparnients. The rexrt was particularly critical of the independentregulatory agencies, characteritmng them as the 'headless fourh branch of Government." The First Hoover Comnmssion. set up after the Second WorldWar, made similar reconmendaitons. arguing that the executive branch ought to be reorgaiiied to create an integrated, hierarchical structure with thePresident as an active manager. So too did the J.M. Landis Report on RegulatoryAgenctes to the President Elect, U.S. Senate, 1960. See, for adiscussion,"The Federal Executive F-stabl ishment Evolution and Trends," Library of Congress, Congressional Research Service, prepared for the Senate Committceon Governmental Affairs. May 19X90.See also Ronald C. Moe. "The Two HlAiver Commissions in Retrospect." library o[ Congress, Congressional
Research Service. Nov. 4, 19h I. 
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sponsive to the public interest nor coordinated with 
national policy. 56 In its conclusions, the Ash Council 
contended that the executive branch was too frag
mented to effectively coordinate public policy. 57  

Arguing against establishing interagency coordinat--ing committees to solve the problems of policy

icomittees toesoe tth probems owpouli
coordination--on the grounds that they would serve 
only to add another layer of decisionmaking-the 
Ash Council recommended that the government 
move away from the rather narrow, constituency-
oriented traditional departments towards broader, 
functional departments, integrating a number of 
independent agencies in the process. It is important 
to note, however, that in prescribing the integration 
of a number of independent agencies, the Ash 
Council made an exception of FCC. It argued that 
FCC should remain independent, given the sensitive 
role that it has played with respect to the mass 
media. 58  

Although many scholars and administrators have 
taken issue with the concept of the independent 
regulatory commission, a number have strongly 
defended it. 59 Most early advocates of independent 
regulatory commissions focused on the role of such 
agencies as administrative expert, separate and 
untarnished by the political process. This rationale. 
however, was not long in vogue, becoming over time 
a major source of criticism of independent regula-
tory agencies. More recently, the argument has been 
made that, instead of being protected fror i abuse and 
invidious influences, the commission form helps to 
assure that different views will be taken into account 
at the highest agency level.'(' Moreover, it is claimed 
that, although the need to compromise at this level 
may delay the decisionmaking process, the benefits 

may be greater than the costs. As Robinson has noted 
in this regard: 

Differences among agency members do not exist 
ina vacuum, they reflect basic conflict; among
different groups and interests involved ina particular
problem. Such conflicts cannot be resolved simply
by administrative fiat and attempts to do so are likely 
only to shift political pressures to Congress (most 
often congressional committees) or the executive 
("White House staff') where they may be equally 
effective, but less visible to the public.! t 

Just as NTIA opposes delegating the authority for 
coordinating U.S. communication policy to FCC, so 
it can be anticipated thit FCC would strongly oppose 
any transfer of its authority to the executive branch. 
Members of congressional committees responsible 
for FCC oversight, who in the past have assiduously 
protected their prerogatives in this regard, are also 
likely to oppose such a measure.6 2 In fact, asRobinson has pointed out. given the historical litany 
of complaints against independent regulatory coin
missions, their continued longevity in the face of 
such criticism attests to the strength of congressional 
and stakeholder opposition to any change.6 3 

Stating the case for Congress and FCC. there are 
a number of arguments that might be made against 
such an option. For example, there is the recommen
dation of the Ash Council that, given FCC's special
role, it be exempt from integration into the executive 
branch. According to the Council's report, in an area 
as sensitive as communication, a single administra
tor would be in an "exceptionally vulnerable posi
tion which, because of its appearances, could impair 
public trust." whereas a "collegial form increases the 

5t"A New RegulatorN Franricork Report on Selected Independent Regulatory Agencies," The ['residcnt's Advisory Council on Executive
Organization. 1971. For adiscusoin. we Mot. oipl l.. It,.loto we ;calsoHiue,Mansfield. "Reorgant ,,nlheFederal Executive Branch The Limits 
of ln.situtioiaiztiaon." Lao e.nd ( ",nt'nporarvl'roheirn.. %ol ;5. Surnmer 1970, pp. 4fi495.
 

M7.,1oe.
op. Cit., f'ototn 31. p 3 

-8The Presideni's Advisor' (ountil on l:sc Utise (rgan/alton, op. cit, fitnote 56. pp 31-46. 
59Sce, for cxample, Louis Jlttc. H-lcctie Litiuts of the Admiinstratitihc- e Process A R ec aluation." HarvardLaw Review,vol 67,May 1954. pp.

110)5.1135: He ,ti Adn.it tstrati\c Ageticse." Coinhia La" Revi',%. vol. (4). April 1961. pp. 42(- 446; and GlenJ Fricndl. "A Laxik it the!'cdcral 
0. Robinson. "Reorgainingthe ltidlperldcnil Regulator' Agent is," Vtircinia 57. September 1971. pp.947-995.Lav, Revg.i'. vol 

t
"Ibid.. p 961.
 

'llbid, p, 962.
 
52As Moc has lx ited out ("ongres,. isisiot ahstrat principles. such as aunified executie brancI. The cotimitiee structure%ell orgam/cd todeal s ith 

is more appropriate tordcatting o4ilh pc iL problem ,ueas and w, within the exetcitli dist tinct units uve branch... 
Given its constitutional poscr to establish units in the exccuti ebranch. and given its insututiona tendenc) to seek influencec in the naking of agency

polic). Co igress increasitgl) has been inclined to create agencies which have ahigh degree of independence from Presidential supervision.' Op. cit.,
footnote 37. p. 12 

63Robinson led.), op. cit.,footnote 33 
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probability that internal checks and balances will be Just as FCC resources and staff would need to be 
effective" against otherwise improper influences or upgraded in order for the agency to play a greater
biases .6A national policymaking or coordinating role, so too 

A number of NTIA's claims about the benefits of' would those of NTIA. There is little evidence to 
reorganization might also be questioned. In NI7A suggest that. since the coordinating and policy 
Telecom 2000. for example. the assumption is made planning functions of the now defunct Office of 
that an executive branch agency can play a more Telecommunications Policy (OTP) were transferred 
holistic role than FCC indeveloping andcoordinat- to NTIA in 1977. progress has been made ining communication policy being less susceptible to developing a coherent and consistent national coming communic an pofl~c, ei'nlessrrow tblet munication policy. In fact, one could strongly arguethe pressures and influences of narrow interest
 
groups. s H r cthe opposite
However, challenging tie Ash Council s I case. given the radical differences in 
premise that the President', broad national constiti- policy perspectives exhibited by different govern
encv would protect all executive branch agency ment agencies, as in the case, for example, of the 

line-of-business restrictions. Nor has NTIA beenagainst narrow industry pressures and influnces, particularly successful in performing the former 
Robinson has noted: OTP task of coordinating the U.S. communication 

As a priori theors. th,:idea ha, appeal. tiftortu- policy position for presentation in international 
nately, however, it does not have a very solid anchor policy fora, 
in reality insofar a, it aIssumes that executive 
depanments operate majesticall; above the interests The possibility of NTIA gaining future support to 
of particular industrie, or clientele concerns-an effectively play an enhanced policy role may,
assumption which cannot survive tile nost cursory moreover, be seriously in doubt. It has recently been 
sc.an of executive agencies. In 1tct tife phenomenon proposed, for example, that NTIA be further inte
of interest group representation is vcry much a part grated into the l)cpartment of Commerce as part of 
of the basic character of the political process in this the Technology Administration, under a new secre
counltlr tary.66 Were this organizational change to take place, 

it would be even more difficult for NTIA to reconcileEqually questionable is the NTIA assumption national goals. since it is more likely that commer

about the limited resources and expertise available nial goa wiuM it i l it 
to FCC. This assumption discounts the fact that cial criteria would prevail.67 

Congress could very well enhance FCC's mandate 
and provide it with additional resources, as it would Option C."Estabishia new executive agency to 
have to do if it designated policymaking and addresscommnunic(tion issues. 
coordinating authority to an executive branch 
agency. The corollary litthis assumtptiot--that Over time. organizations develop a "mystique" of 
FCC's authority is likel,, :o he circunscribed further their own that affects how the public, other agencies.
in the future, given contintued dereg uliation-.is a, and Congress relate to thetn." Moreover, oncesIso 
Specious, insofalr as support 1r further deregulation established, the character of an organization is 
is clearly not a given. This is well illustrated bv the extremely difficult to change. often requiring--as
recent efforts ofia number ofcongre,ssnen to co(ify Mentioned above with respect to both FCC and 
the Fairness Doctrine. anrid hN the recenti congres- N'I'lA---rioniorga nizatioial rneasutires that expand an 
sional and Stale debates over price caps and rate-of- agency's constist tuienicy. the complete reconfiguration 
ret urn regulation. of administration systems, and a different mix of 

Ox ( "wh itI ,rtp. . I .is vi I Rio!)II,o . t II.I1 l 96 
"'iidl p t 5v, 

"'11c legis1dtlU that iiihoIruc('d 0h1 It.',Ti ntr%%,,p,.'iii 1w00th Omit t 'ndcrtile ('mgrc s. l' tIL' Its O JLItIIII)Cl't tilproposed
rcorp:li/alti ii tew ,aiiolhaht''tiltit Of St tlIhrds 11, t e I.hniog ipncvrmouslI ieNatolial fitirctd oI St~td dtldS.t ioe i IIN lit] [CL h t.llItlornitiloll 

cr~ sl.1nd tile 1 i i t't,' kk ,t'A ICLIIt)0I .',. Mid 1111'1at10 ,Uttlld In.u IttlICd 'A..llNI A 1t10lottile lcchnlog, Admiitt.traitoi 
'Corincrce's Rcstructuring lan,"ln.l S't)%,. 4,l , , wtr,. II'I-' 

t-11should he locd. In this nit'jard thuith I)epartncnt l ( 'ornnicrt ',a'.d'hlcralls busmines iriterests, c,,tilbhshcd to advicat 
2 '
 "'Scitinan, O Lit, l)tttt ' 26. 1) 

http:uliation-.is
http:prevail.67
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professional skills. 69 Keeping these factors in mind, 
it could be argued that-given the numerous prob-
lems experienced with the previous organization 
arrangements for dealing with communication pol-
icy, and the growing national importance of commu-
nication issues-the time is right to create an 
executive agency specifically designed to deal with 
communication policy. 

In ,aking such a step, however, caution is re-
quired. As Seidman has admonished: 

The first organization decision is crucial. The 
course e"institutional development may be set 
irrevocably by the initial choice of administrative 
agency and by the way in which the program isdesigned. Unless these choices are iade with full 
awareness of environmental and cultural influences, 
the program may fail or its goals may be seriously 
distorted.7o 

Depending on the degree of prominence that 
Congress wants to attach to such at mission, an 
agency might be structured as an independent 
executive agency (like the Environmental Protection 
Agency or die Small Business Administration) or as 
a Cabinet-level department.7t Cabinet-level depart-
menits represent the traditional form of executive 
branch agency that existed up until 1860. Typically, 
they were directed by a single administrator, who 
formed part of the President's Cabinet. Today. there 
are 14 departmerit:; at this level, 

Exec,.]tive agencies residing outside the depart-

mental structure were rare until the turn of the 20th 
century. becoming increasingly prominent after the 
First World War. Their growth parallels, in a sense, 
the growing complexity of society. Many independ-
ent agencies were established in response to the 
lobbying pressure of a particular constituency. 
Examples are the Departments of Agriculture, 
Labor, and Education (which later became Cabinet-

(Ilbid. 
7(Ibid., p 25. See also Simon t a.. op. (wi. lootni te 29. 

level agencies). Others, such as the Environmental 
Protection Agency, were created, in part, as a 
symbolic gesture to give prominence to a particular

72 national concern. 
Since both kinds of agencies can constitute major 

insttutional entities-wielding considerable opera
tional authority and having at their disposal sizable 
financial and staff resources-the most important 

factor that distinguishes them from one another is 
their approximation to the President, and hence their 
national prominence and relationship to the admini
stration's overall policy program. Separating them, 
but to a lesser extent, is the fact that tenure is less 
assured inthe case ofindependent executive branch
 

agencies. In making a choice between these two 
organizational approaches, therefore, the two most 
important questions that need to be asked are: 1) 
How fundamental are the communication-related 
changes that are taking place within society, and 2) 
how permanent are they'? To the extent that these 
changes are believed to be enduring, and in order to 
link together a whole range of societal issues, they 
might best be treated at the Cabinet level where 
conflicts can be resolved by the President. 73 On the 
other hand, if these changes, and the issues to which 
they give rise, are limited in time and can be treated 

in a more isolated fashion, an independe. t agency 
might be a more appropriate choice. 

As noted above, the virtues of the executive
branch form of organization have long been touted 
by a number of scholars and commissions ongovernmenltal organization. Among the advantages 
typicallytcitedare:zenhancedmpoicyhcoordination 
greater efficiencies in division of responsibility and 
the execution of tasks, greater accountability, and 
greater ability to attract high-quality personnel. 

Regardless of the merits of this option, establish
ing an executive department is far from simple. 
Historically. Congress has not been eager to create 

"'A characicrtzaoon of the Federal ec,.uIive estanlishnient appears in Title 5 of the United States Code in sections 101-105.As Harold Seidman ha: 
pointedoul, there areno gencral Federal laws that deine the paicular form ororganit"ational structure of Fderal agencies. Rather, each agency isdefined 
by the powers enumerated in it.enabling act or set forthb,executive order. Seidman, op. cit., tbonote 26,p 246. For adescription of the wide-ranging 
variety of executve branch agencies. secalso CRS. op. cit., footnote 55. 

For adiscussion, see Seidman. op. cit.. looitaote 26, pp 233-234. and CRS, op. cit., footnote 55, pp. 29-31. 
73The Bureau of the Budget reserves depart mental states for"those agencies which: I) administer awide range of programs directed toward acommon 

purpose of national importance. and 2)are concerned with policies and programs requiring frequent and positive presidential direction and representation 
at the highest levels of Government.

72
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new departments, often requiring an agency to serve 

aperiod of apprenticeship before being promoted to 

the status of an executive department. For example,

although a bill to create a Department ofTransporta
tion was introduced in Congress as early as 1890, it 

took 60 years for such a department to be estab-

lished. 74  


The reluctance of Congress to establish new 

agencies is not surprising, given the close interrela
tionships between the executive and legislative

branches. Any major changes in the executive 

branch are likely to have considerable impacts on the 

distribution of power and responsibility in Congress.

Thus, Congress has the ulhimate say with respect to 

any significant organizational changes. 


The States also might look askance at the creation 

of a Department of Communication. As early as

1789, they were concerned that the growth of the 

executive branch would take place at the expense of
their own authority and policymaking prerogatives,

For this reason, the States opposed the establishment 

o bthsreasn,theepate opo thenterior i t


the Department of Educationn 
 14970.Given9 this
DepartmenfEuberaond intensit5 Gvents
history, and the number and intensity of recent 


ernments about communication policy, the States 

hty nthe 


might very well be averse to setting up an executive 
agency for communication. 

A number of other stakeholders are likely to be 
ambivalent about creating a new agency to deal with 
communication policy issues. Although many may
be frustrated by the lack of consistency and coher-
ence in the present situation, they have learned how 
to operate effectively within it. The establishment of 
a new agency would be fraught with uncertainty.
Since Federal agencies have often served to promote 
certain constituencies, many would oppose or favor 
an executive-branch agency depending on whether 

1
4 eidman, op. cit.,footnote 26. p. 240.
 

75lbid.. p. 16.
 
71'CRS. op. cit., footnote 55. p. 24.
 
7
71bid. In fact, 1:01 became 


they perceive it to enhance or detract from their 
particular interests. 

Option D. Establish. an agcy within the 
Executive Office of the Presidett (EOP) to 
develop a comprehensive communication 
policy and coordinate the activities of existing communication agencies. 

While the option of creating an independent
executive agency would provide the President with 
considerable control over communication policy
through the powers of appointment, the President's 
influence would be even greater if the responsibility 
and authority for developing and coordinating com
munication policy were located right at the center, in 
the White House office within EOP. 

EOP was established in 1939 as the principal 
management arm of the President, whichserve to enhance the President's ability wouldto develop 
comprehensive national policies. Originally housed
within it were the White House office, the Bureau of
the Budget, and the National Resources Planning
Board. 76 Over the years, not only has EOP grownboth in terms of personnel and responsibilities; in 

addition, the White House office has become the key 
agency within it.77 

Given the growing importance of the White 
House office and its close relationship to the
President, how one views the option of creating a 
communication agency to be part of it will depend, 
to a considerable degree, on one's views about the 
appropriate roles of. and relationships between, 
Congress and the executive. It might be noted that,
had this option been available at the time of 
President Andrew Jackson, he mostwould likely
have favored it, being an outspoken advocate of a 
strong executive. His views on this subject can still 
serve to illustrate the major rationale for centralizing 

so pro ineni that many, even among those who had advocated its espansion. were becomiting concerned about an 
"insUtuvionalized" presidency.
The grow&th in the sizeof the agencies and personnel within IOP also helps to explain the shifl in importance towards the White House office staff.As Seidman has noted, their usefulness to the President as ageneral staff decreascd in inverse relationship to their size. Seidman, op. cit., footnote 26, 

p. 252.
For arecent dcscripton of its development up through the Reagan Administration, see Samuel Kernell, "The Evolution of the White House Staff,"

Chubb and Peterson (eds.), op. ct., fotuote 1,pp. 185-237. 
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the responsibility for communication policy under 
the direct purview of the President. As he saw it: 

[it is the President'sl especial duty to protect the 
liberties and rights or the people and the integrity of 
the Constitution against the Senate, or the House of 
Representatives, or bot together. 78 

Seidman adds: 

As the elected rcpresentative of all American 
people, the president alone has the power and 
responsibility to balance the national interest against 
the strong centrifugal forces in the Congress for the 
special interests of subject matter or region.79 

It was, in fact, this same argument that served as 

the Nixon Administration's primary rationale for 
creating OTP within the White House office in 1970. 
In his message to Congress, President Nixon made 
it clear that OTP would be a presidential advocate, 
proposing and arguing for the specific policy prefer-
ences of the executive branch.8t )And, d:cidedly, this 
was the major role that OTP played during its 8-year 
existence. 81 It was highly political, did little long-
range planning, and was unsuccessful at coordinat-
ing national communication policy.8 2 Under these 
circumstances, it is not surprising that OTP was 
never a particularly popular agency. 

Because of its controversial nature, OTP's history 
illustrates many of the potential problems and 
advantages that can be associated with this kind of 
organizational arrangement. In addition, because 
OTP serves as a precedent. it is possible, to some 
extent, to look at the way key stakeholders regarded 

it and surmise what their attitudes might be to such 
an institutional option today. 

Although located at the center, OTP actually 
suffered from a lack of power and authority. It 
enjoyed few resources of its own. While it derived 
power and influence from the presidency, it was 
never quite clear to stakeholders when the agency 
was, in fact, operating on the President's behalf and 
with the President's authority. 83 Furthermore, hav
ing no operational powers, it was totally dependent 
on other agencies to implement its policies and 

8 4 programs.

Given its inherent organizational weaknesses, thefirst-and most important--task that OTP faced was 
to gain legitimacy for its role. This problem was 

problem 

compounded by the fact that few of the traditional 
tompunedtby for ts e Th e oas
 

government, industry, or political actors had favored
the establishment of OTP to begin with. Many felt 
that it was not legitimate for the White House office 
to play the role of presidential advocate. And the cast 
of mind and style of operation 85 of the first OTP 
Director, Dr. Clay T Whitehead, did little to assuage 
their fears. Whitehead strongly believed in the 
agency's advocacy role. As he described it: 

[No one] who's realistic about how government 
works would expect that an agency could exist in the 
executive branch, answerable directly to the Presi
dent, that would not be political in some sense. 6 

Reflecting Whitehead's view of his role, most of 
OTP's policy decisions were arrived at not through 
study or analysis, but rather, as Whitehead has 

78Quoted in Clinton Rossiter. The ArneritianPresiden ' (t1rhe New American Library, Inc., 1956). p. 92, from Seidman, op. cit.. footnote 26. 
7 

Seidman, op. cit.. footnote 26. p. 72. 

1°See President Nixon's message to Congress in U.S. Congress, House Committee on Government Operations. ReorganizationPlatn No. 2 of1970. 
pp. 3-4. 

i tFor a discussion, see James Miller, "The President's Advocate: OTP and Broadcast Issues," Journal of]Broadcasting, No. 3. Summer 1982. pp.
625-639; and James Miller. "Policy Planning and Technocratic Power: The Significance of OTP," Journal ofCommuni.ation, vol. 32. No. 1.Wiviter 
1982, pp. 53-60. As part ofhis reorganization plan. which called for areduction in the size ofgovernment, President Carter disbanded OTP upon coming 
into office in 1978, and transferred the majority of its responsibilities to NTIA. 

h21bid. 

83Miller, op. cit.,footnote 81, p. 632. 

I4bid. 

8.Rellecting on Whitehead's highly politici/cd. personal style, Richard Wiley, loriner chairman of the FCC, recounts how Whaehead stated publicly
that: "Broadcasters had aduty i avoid 'ideological plugola' in their newscasts and to correct situations wteic so-called professionals ... dispense elitist 
gossip in the guise of news analysis.' Richard F.Wiley, " 'Political' Influence at the FCC." SyVposiwn: The Iuiependence of Independent Agencies, 
Duke Law Journal, April/June 1988, Nos. 2 & 3. 

8
6As cited in Miller. op. cit., footnote 81. p. 635. 
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himself described it, through brainstorming sessions 

of the agency's director and its chief counsel.8 7  


Cungress, in particular, was worried about the role 
of OTP.88 Never enthusiastic about the agency, 
Congress's attitude towards and relationships with 
OTP only deteriorated over time. Representative 
Herbert Macdonald, Chairman of the House Sub-
committee on Communications, was particularly 
hostile, characterizing the agency in 1971 as" 'head
line grabbers' who use 'dramatic proposals and 
catch phrases' to win favor with one group and scare 
others, thereby 'perpetuating a cruel hoax on tle 
public by suggesting that difficult problems have 
simple solutions.' "" Reflecting its suspicion and 

hostility, Congress. in 1975. made significant cuts in 
OTP's budget. And Senators Weicker and Ribicoff 
introduced legislation to abolish OTP entirely. 9 ) 

The history of OTP suggests that an agency such 
as this, located so close to the President, may find it 
extremely difficult to simultaneously play the roles 
of both advocate and coordinator. Moreover, it 
illustrates-perhaps all too painfully-the public 
administration axiom that to resolve policy conflicts 
it is not enough to simply create a new organiza-
tional arrangement. Finally, the experience of OTP 
reinforces the notion that the success of any organi-
zation will depend, to a significant degree, on the 
factors and circumstances that led to its creation, and 
by the particular organizational personality that it 
projects to the public at the outset. 

It is unclear whether a new agency, such as OTP,
would be more successful in gaining political 
support and serving as the primary agency responsi-
ble for developing and coordinating communication 
policy today. Even if it were to play less of an 
advocacy role, it would still face the problem of 
having extremely limited resources. To the extent 
that additional resources were made available to 

8'lthid. 

provide the agency with some operational authority,
it could be argued that it would be too large and 
cumbersome to operate effectively as part of theWhite House staff or even EOP.91 One might also 
question whether it would be wise to locate the 
expertise for establishing communication policy 
within an agency that is subject to the change of 
administrations and the subsequent replacement of 
key personnel. Seidman notes: 

The President ought to have the capability to adapt 
the Executive Office to his perceived needs, but he 
should not be permitted in the process to ignore the 
needs of future presidents, the Congress, and the
people. 2 

Strategy 3: Provide an interagency and/or 

interjurisdictionalmechanism for coordi
nating communicationpolicy andresolving 
jurisdictionalissues. 

Strategy 2, as described above, would suggest that 
effective coordination of conflicting communication 
goals and interests can best be achieved within the 
organizational context of a single agency. Some 
public administration scholars would strongly sup
port such a proposition. James D. Mooney, for 
example, has defined coordination as no less than 
"the determining principle of organization, the form 
which contains all other principles, the beginning 
and the end of all organized effort." 93 However,
others would contend that no ongoing, single
organization or agency can address the breadth of 
problems, or their rapidly changing natures, that the 
United States faces today---especially as they appear 
in the realm of communication. To address such 
problems, it is argued, we need to establish inter
agency and interjurisdictional mechanisms for coor
dination. Two opions available to Congress for such 
coordinating mechanisms are discussed below. 

sll should be noted, in this regard, that Congress has never allowked the President to have a free hand in organi.ing the EOt'. As Seidman has xilted 
out: "Most department h,'ads no , have authorit to organize and reorganize their agencies without formal congressional approval, but qe Presidet lacks 
comparable power." Seidnian, op. kt., footnote 26. p, 2418. 

'Miller. op. cit.. tnote 8l. p 635 
90lbid., pp 633-634. 
5t 1orrest Chtsnttim nakes this case, for example, in "The Executive Branch," Robinson (ed,), op. cit., footnote 33, ch. 11.
 
'Sedrman, op cit., footnote 26, p. 252.
 

9'i.arns 1). Mooney, "The Principles of Organization,' in Luther Gulick and .. Urwick, Papers on t1 Science ofAdministration (New York, NY: 
Institute (.f Public Administration. 1937), p. 93. 

8



Chapter 13--JurisdictionalIssues in the Fornulation and Implementation ofNational Comunication Policy a 379 

Option A: Establish an interagency coordinat-
ing body withi repr.senativesfront all agen-
cies that have responsibilityfr co nica-

tion policy. 

Just as the American belief in the value of 
"expertise" led to the creation of independent 
regulatory' agencies set apart from politics. so it gave 
rise to agencies that were separate and distinct from 
one another. The idea was that "single-mindedness" 
would "quickly develop a professionalism of 
spirit-an attitude that perhaps more than riles 
affords assurance of informed and balanced judge-
nmerits.' 

However, as the role of government expanded and 
the kinds of issues and problems with which 
government had to (teal became more and more 
interconno-ctcd. it became increasingly apparent that 
the traditional organizational criterion of efficiency 
had to be balanced against the need for coordination. 
No agency had at its disposal all of the tools and 
expertise necessary to deal with major social and 
economic problems in a comprehensive and coordi-
nated fashion. 95  

One way of trying to balance the dual require
ments of coordination and efficiency-although 
never popular or very successful-was to create 
interagency coordinating committees. Characteriz-
ing this form of arrangement, Seidman says: 

Interagency committees are the crabgrass in the 
garden of government institutions. Nobody wants 
them, but everyone has them. Commnittees seem to 
thrive on scorn and ridicule, and multiply so rapidly 
that attempts to weed them out appear futile."(1 

But, as Seidman is quick to add: "The harshest 
critics have yet been unable to devise satisfactory 
substitutes."' 

Today, two intergovernmental agencies are con

cerned with communication and communication
related issues: The Senior Interagency Group on 
International Communication and Information Pol
icy, 98 which was established by the National Secu
rity Council in 1984. and the Economic Policy 
Council, which, although it does not directly focus 
on communication issues, provides an interagency 
torum for addressin,,_ them.9 ' 

Given the growing importance of communication,
and hence the need for greater agency coordination, 
it is likely that proposals will continue to be made to 
create interagency mechanisms for coordination. 
Before adopting any such meastres, however, it is 
wise to consider the extent to which, and the reasons, 
such organizational forms havc so often failed to 
meet their creators' objectives. 1lXl 

Some of the problems associated with interagency 
coordinating committees are that they tend to: 

* 	bury problems rather than resolve them; 
o make it difficult to get tasks accomplished 

because too many people with only a peripheral 
interest become involved; 

e 	 dilute interest in, and commitment to, addrcss
ing a problem; and 

e 	lead to outcomes that are based more ort the 
distribution of power within a committee than 

'"'J;unes Landis, The Adrnimnstratilc Prot ess, (Nes Haven, CT: Yale University Press, 1938). 

'.loyd N.Cutler and David R Johnson. "Regulation and the Political Process." TheYale Lv Journal, vol. 84, No. 7, June 1975, pp. 1403-1409. 

'Seidnian. op. cit., (otlnote 26, 1 207. 
, hid. p. 211. its tnoted alnt he Ash ('ou tcil concluded that such agencies only serve to add an iaddilion al layer of bureaucracy. See also Alan Schick, 

"'lie 'cx)rdi naung Option." it I'ter S, antm. I cderalRe ranitoi What tave We L4'orn'd " Chatham. NJ (hathani Ilouse t'ubl shiers, t., 1981t, 
ch. 5 

' o(mortprised of 16 agencies, the Inleragenc, (;roup is not a standitng boxy: rather, it nteets when issues arise. 'hie mair ptros of tlh;s group is to 
"exantiie proposed uiertnaional teecoiiiiitatirrs and itilorniatt n p lic alternatives froir a full rainge opnerspectives.' IIis chaired by [ie head 
ol N] IA ani the Uinder',ecretar', o S tie for sccurliv .. ssistalice. Sccince. and lechnology N'IA, op. cit Iixitnote 2. p 173. 

'mFPrcsident Reagan set up the ' :oiromic Policy Councilin I985 as a itteanis for ssorking out iiteragenc ecionotic policy issues. A Cabinct-level bxy, 
Itis compri.sed of the Secretaric, of file J reasurN ('olnlnerce, State, Energ,, Agricultutc. and Labor the I)irector ol the 0Ificc of Management and. 
Budget; the t 'S. Trade Reprceitativc; andtilhe C'Ialilrnan of [lie Council ol otonitnic Advisors The Vice President and the ('hief of Stale are ex-officjo 
members, and the heads of noincitiibcr departments ma) be invited to attend when issues gcnutaite to their activities are under discussion. Ibid. 

LIlit is interesting to note. in this regard. that even thougl the problems of interagenrcy conirttees are well known. sulci cormmtittecs continue to be 
established. President Carter, for example, planned to reduce the number of these committees as pa-t of his reorganization efforts Instead. however. 
during one 12-month perio ., lie established scelt such cormitittces by executive order. Schick, op. cit., iootnote 97, pp. 95-90. 
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on policy considerations. 10 1 

Turning again to the work of Harold Seidman, itis evident that many of the problems that interagency 

committees have experienced have been due not so 
much to the particular organizational form they take, 
but rather to the fact that expectations of what 
interagency committees can reasonably accomplish 
have generally been much too high. 10 2 Although
called on to coordinate, these committees all too 
often are actually expected to develop a policy 
consensus-a task much more easily said than done. 
For, if the chairman of an interagency committee 
actually had power to bring about a consensus, he or 
she would enjoy more authority than the President, 
himself.103 On the contrary, chairmen of interagency 
committees often have very little authority. When 
these committees are established, it is generally well 
understood and agreed upon in advance that thepower relationships among the members will remain10the same. 

Given this tendency to delegate responsibility
without equivalent authority, it would appear that 
interagency committees are likely to be most suc-
cessful when they are assigned realistic tasks. In 
addition, these tasks should be related to some 
overall shared goal-one that is agreed upon at the 
outset and which, over time, can sustain an organiza-
tional commitment. Alan Schick has noted that: 

Interagency committees cannot succeed as organ-
izational orphans. When nobody has a vested interest 
in the group's work and nobody is responsible for
following through on its decisions, a committee will 
languish even if its formal status remains intact. 1 5  

From the point of view of existing stakeho!ders, 
any proposed new interagency coordination can be 
expected to generate some strong opposition. As 
Seidman has noted, efforts at coordination are not 
designed to make friends. For "coordination is rarely 

OIhbid., p. 95; and Cutler and Johnson, op. cit., f"owMe 95.
 
t
°2Seidman. op. cit., footnote 26, p. 216. 

10 31bid. 
t04lbid., pp. 213-216.
 
t 'Schick, op. cit., footnote 97. p. 97.
 
10'Seidman. op. cit., footnote 26. p. 205. 

1rnIbid., p. 222. 

neut al," and always "advances some interests at the 
expense of others.""," Thus, any proposal to enhance
than how redistribute power amongcoordinationon is itlikelymightto be judged less on its merits 

tn players. 
existing players. 

While Congress has been willing to grant the 
executive branch considerable leeway in establish
ing interagency coordinating committees, it too is 
likely to judge such a proposal on the basis of how 
it might affect the distribution of power within the 
legislature. In the past, Congress has been most 
inclined towards those standir g committees that 
operate similarly to independent agencies, and the 
most opposed to those that are closely associated 
with the executive branch and might tend to become 
"superagencies."' 107 

Given the limitations of interagency coordinating 

committees, this analysis would suggest that whilesuch committees might contribute to addressing theuhcmite ih onrbt oadesn hexisting problem of coordinating communication 
policies, they could do little to resolve this problem 
on their own. At present, there is neither agreement 
on overall communication policy goals, nor agree
ment among agencies as to which group should take 
the lead in developing such a consensus. 

Option B: Establish an ongoing Federal/State 
agency, along the lines of the Federal/State 
Boards, to coordinate and resolve Federall 
State interjurisdictionalcommunicationpol
icy issues. 
Although a critical and enduring facet of Amen

anthough a c n of f aceto a scan government, the concept of federalism has 
evolved over time and in response to changing 
events and circumstances. 118 The colonial period
and the experience of the Revolutionary War gave
rise to the notion of a "dual federalism," which 
presupposed that the Federal and State Governments 

1°8For three rather different perspectives on American federalism, see, for example, Michael D. Reagan, The New Federalism (New York, NY: OxfordUniversity Press, 1972); Ira Sharkansky, The Maligned States: Policy Accomplishments, Problems, and Opportunities (New York, NY: McGraw HillBook Company, 1972); and David B. Walker, Towards a Functioning Federalism (Cambridge. MA: Winthrop Publishers, Inc., 1981). 

0
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operate in their own spheres, independently of one 
another, with each deriving its authority from the 
people.1°9 In the post-World War I and World War 
II periods, a growing Federal involvement in more 
and more economic and social activities gave rise to 
the notion of a "creative" or more integrated 
federalism. Comparing the latter to the former of 
these two forms. Grodzins notes, for example: 

American federalism is not like a layer cake, with 
each level of government having its own autono-
mous sphere of decision making, razher, itis like a 
marble cake, in that decisions regarding a particular 
functon are made at all levels of government, and 
that all levels typically cooperate in implementing 
public policies.110  

It should be noted, however, that if creative 
federalism is to work in practi'..., either: 

" 	the States and the Federal Government will 
need to be inbasic agreement about policy
goals, or 


" 	the Federal Governrne .:ilneed to have some 
form of leverage (such as Federal funding) over 
the State Governments that allows it to impose 
its point of view. 

At present, neither of these conditions exists with 
respect to communication policy. As noted above, in 
a number of instances the States have been emphati-
cally opposed to the direction Federal communica-
don policy has taken. Moreover, given the Supreme 
Court's decision in thke case of l'mi.ianav. FCC, it 
would appear that the ease with which the Federal 
Government has been able to preempt State cornmu-
nication policy in the past will, in the future, be quite 
severely checked. Under these circumstances, it may 
be necessary to create an ongoing organizational 

tINReagan, op. cit.,footnote 108. ch. 1. 

entity to help resolve Federal/State, and State/State 
communication policy issues. 

One model that might be followed in setting up 
such a organization is that of the Federal/State 
boards, presently in use by FCC and State public 
utility commissions. These boards consist of three 
FCC commissioners and four State commissioners 
nominated by the National Association of Regula
tory Utility Commissioners (NARUC). 1" 1 They 
meet to consider divisive State-Federal issues in 
much the same way that col!ective bargaining
representatives attempt to negotiate an acceptable 
contract. When a compromise has been reached, 
both groups attempt to convince their respective 
groups to support that compromise. At present there 

are three joint boards dealing with issues related to 
pricing of telephone services.1 12 

According to most participants, the joint board 
process has been quite useful. 113 Given the anticipated growth and increased intensity of jursidic
tional issues, Congress may want to take steps to 
extend and enhance these institutional arrange
ments. At present, boards meet on an ad hoc basis at 
the initiative of FCC. One way in which Congress 
might strengthen their role, therefore. is to provide 
the necessary staff and financial resources to allow
them to operate on a continual basis. In addition, 
Congress might authorize the States, as well as FCC, 
to set the agenda for discussion. Were a joint 
Federal/State board to exist on a standing basis, 
Congress might also refer issues to it for an 
appropriate airing. 

Although States might very well favor such an 
option, having consistently called for a greater State 
role in Federal communication policymaking, 1 4 it is 
likely that FCC would not. In recent public state-

I 5(Morton Grodzins, "The Fcderal Systen," 'residctis Commission on National Goals, Goalsfor Americans (Englewood Cliffs, NJ: Prentice-Hall, 
1960). as cited in Reagan, op. ct.. footnote 108 p. 6 

1'The joint board process ,'ascodified by Congress in 1971, afier the process had been used successfully by the States and the FCC to resolve a thorny 
issue in 1971; ! is a slight nodification of the Stae Joint boards introduced by the Interstate Commerce Commission, which attempted to resolve interstate 
disputes b, ccovening rneciings attended by an equal number of representatives from each of the multiple States affected by amatter. Public Law Q2-13 I. 
codlifted at 47 U S.C. 410 Ici. For a discussion, see 1171 U S Congressand Adinnistrative New.%, pp. 1I13-1514. See also, 49 U.S.C. 10341-1-0344 
and accompanying historical rettrunces, 

I 2Personal comottinication with Ron Choura, staff member of the Michip,-n State Utility Commission and senior joint board staff member, Feb. 16. 
1989. NARUC has been sufficiently pleased with the process that it has made about 19 requests for issues to be discussed by joint boards in the last 10 
years. Ibid. 

113Richard Schultz, "Two-Tier Regulation and Joint Boards inAmerican Telecommuntcations," unpublished manuscript, July 1987. 
1t 4Mark Rockwell, "States Seek More FCC Input, But Patrick Stands Ground," ConurnicationsWeek. Nov. 7, 1988, pp,6, 51. 
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ments, the FCC Chairman has admonished States for held more accountable to Congress, that meetings be
standing in the way of Federal communication open, and that membership be more representative
policy.1 5 Moreover, under present rules, FCC can- of a broader range of views.
 
not move forward on any issue so long as it is being 
 As noted above, a number of advisory committees
considered by ajoint board. Thus, if States could put have already been established to address communit
items on the agenda, they might use this authority to cation issues, such the ISDN User Forum in theas 
block distasteful policies. On the other hand, if only National Institute for Standards and Technology
FCC can establish the agenda, the boards are not (NIST) and the Advisory Committee on Advanced
likely to delve into fundamental or high-priority TV set up by FCC. FCC has also instigated the ONA 

process, requiring that regional Bell holding compa-
Strategy 4: Establishan institutional basis for nies develop their ONA plans with the participationof user groups. To further encourage this kind of 

facilitating coordination and cooperation public input, Congress might promote the d&velop
among government agencies, industry pro- ment of additional groups to address issues such as 
viders, and communication users. telecommunication competitiveness, security and 

survivability, and the delivery of broadband services 
Option A: Encourageor support the establish- to the home. Moreover, to assure that a broad range 

ment of advisory bodies to provide input to of considerations are taken into account, it might 
executive agencies and the FCC on specific formalize the existence of such groups under theFederal Advisory Committee Act. 
communication issues. 
Federal agencies have often set up advisory Option B: Provide for alternative means of 

boards as a way of channeling public input into the
 
administrative process. However, one problem that 
 dispute resolutionin FCC proceedings.
has typically emerged with these groups is that, over Some Federal agencies, especially those involved
time, many have become somewhat rigid in their in environmental regulation and labor issues, havemakeup. Thus, instead of fostering a broad public been experimenting successfully with new means ofinput into the policymaking process, some advisory dispute resolution as alternatives to the traditional 
groups have actually served to limit participation agency procedures for resolving conflicts." 7 Alter
and the scope of the policy debate. Moreover, native means of dispute resolution (ADR) include
because advisory have ap-many of these bodies negotiated rulemaking, mediation, arbitration, and
peared at times to have a life of their own, they have 8minitrial.l 1

often been criticized for not being accountable to the Negotiated rulemaking, in which 
an agency con
public and being removed from the political process. venes a meeting of all interested parties to discuss a 

In recognition of these problems, Congress passed specific issue and reach a mutual resolution, has
the Federal Advisory Committee Act in 1972 as an been proposed as an alternative to the traditional
appendix to Title 5 of the U.S. Code.' 1 6 This act regulatory procedure of agency rulemaking, often
required that administrative advisory committees be followed by court challenge.'' 9 In 1981, the 96th 

115lbid.
 
1t1Public Law 92-463, 86 Stat. 770, codified at 5 USC, app. 2.
 
1 7See Henry H. Perritt, Jr.. "Analysisof Four Negoti:ated Rulemaking Efforts," Final Report prepared for the Administrative Conference of the UnitedStates, Nov. 15, 1985; Chailes Pou. Jr., "Federal Agcnc tse of 'ADR': The Experience to Date," Center for Public Resures, 1987. reprinted inAdministrative Conference of the U.S., Sourebook FederalAgencv Use ofAlternative Means of Dispute Resolution (Office of the Chairman, 1987),pp. 101-11l; Philip J.Harter. "Dispute Resolution and Administrative Law: The Histcrv, Needs, and Future ola Complex Relationship," Villanuva Law

Review. vol. 29. No. 6, 1983, pp. 1393-1419. 
1tSFor areview of these techniques and examples of Federal use. see Administrative Conference of the U.S.. op. cit., fottote 117. 
119Se PhilipJ. Harter, "Negotiating Regulations: A Cure for Malaise," The GeorgetownLaK Journal, vol. 71, No. 1,October 1982; Note,"Rethinking

Regulation: Negotiation As An Alternative to Traditional Rulemaking," vol. 94, Harvard Law Review;, 1981. p. 1871: Lawrence Susskind and ConnieOzawa, "Mediated Negotiation in the Public Sector," American BehavioralScientist, vol. 27, No. 2. Nov./Dec. 1983, pp. 255-279; and John T. Dunlop,"The Negotiations Alternative in Dispute Resolution," Villanoia Law Review, vol. 29, No, 6, 1983. pp. 1421-1448. 
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Congress considered legislation to permit contacts 
between agency officials and interested parties, in 
effect allowing agencies and affected parties to 
develop regulations in private negotiations. 120 In 
1982, the Administrative Conference of the United 
States adopted recommendaticrns outlining when 
negotiated rulemaking should be used and what 
procedures should be followed. 12 1 In the 97th, 98th, 
99th, and 100th Congresses, legislation was again 
introduced to establish a process to facilitate the 
formation of negotiated rulemaking procedures 
within Federal agencies. In the 100th Congress, the 
Negotiated Rulemaking Act (S. 1504) passed the 
Senate, but not the House.' 22 It is expected that a 
similar bill will be reintroduced in the 101st 
Congress. 

FCC appears to be willing to experiment with 
alternative means of dispute resolution. In 1986, 
FCC used a mediator/facilitator in the RKO Settle-
ment Process. 123 In this case, FCC's "goal of a 
mediated comprehensive settlement of litigation 
relating to all the RKO properties is clearly not 
achievable."' 124 In most instances, parties reached a 
point at which they were unwilling to negotiate 
further. Stuart Brotmnan argues that negotiated rule-
making would facilitate policy resolution at FCC, 
especially for issues such as must-carry. As he sees 
it: 

dcan teand should utilizeNegotiated rulemaking 
"good offices" of the FCC to encourage political 
consensus frot the outside. This allows the Corn-
mission to focus its efforts on seeking further public 
comment and improving the substance of a consen-
sus rather than on developing policies likely to be 

challenged through subsequent litigation. Moreover, 
interested parties working together as collaborators 
rather than as adversaries are more likely to generate 
useful information that can be utilized in the 
rulemaking record that the FCC compiles.1 25 

Those who favor alternative means of dispute 
resolution view them as means for minimizing court 
involv- nent, reducing the time required to reach 
settlement, and providing parties to disputes with an 
opportunity to somewhat informally reach a consen
sus or compromise solution. Some are skeptical 
about the process. 126 Others raise issues about the 
democratic accountability of alternative means of 
dispute resolution, including how to: provide for 
public participation; ensure due-process protections; 
and protect confidentiality and privacy.127 

Option C: Establisha government corporation 
to perform essentialcommunication services 

for the public. 
While quite foreign to the free-market advocacy 

style of the American political economy, organiza
tional arrangement,: that promote collaboration 
among government, industry, and user interests are 
quite common in other parts of the world. In Britain, 
for example, prior to privatization, users were 
formally represented by the Post Office Users'
National Council, established by law in 1969.128SincnpriatizshoouthdSecetaylofSeattha 
Since privatization, the Secretary of State has 
appointed advisory committees in England, Wales, 
Scotland, and Northern Ireland to provide for 
articulation of consumer interests to the Office of 
Telecommunications (Oftel). There are also advi.-

I20'rwo Senators introduced bilIs: Senator Roth introduced S. 1609 and Senator Levin introduced S. 1360. Laura B.Weiss, "Reform Plan Would Allow 
Developing Federal Rules in Private Negotiations." Congressional Quarterly Weekly Report, vol. 39, No. 37, Sept. 12, 1981, p. 1758. 

2t Administrativ e Conference ol the Urited S!atcs, Procedures for Negotiating Proposed Regulations. Recommendation No. 82-4, I CFR 305.82-4, 
July 15. 1982. 

2"Cong~rc::.onaIRecord, Scnatc. vol. 133, No. 118, July 17. 1987. 
1
2
3James C. McKinney. Final Report ofthe AfediaorFacdi taorin the RKO Settlement Process(Report to the Federal Communications Commission, 

Feb. 3, 1987). 
1 lbid..
24 p. 3. 
'25Stuart N. Brotman,"Coimunications Policym aking at the Federal Communications Commission: Past Practices, Future Direction,"The Annenberg 

Washington Progiam in Communication Policy Studies. December 1987. p. 75. 
;26Marguerite Millhauser, -The Unspoken Resistance to Alternative Dispute Resolution," Negc;iation Journal, January 1987. pp. 29-35. 
1

27Haold 1. Bruff, "Consttutionality of Arbitration in Federal Programs," (draft report to the Administrative Conference), Apr. 26, 1987, reprinted 
in Administrative Conference of the U.S., op. cit., footnote 117, pp. 961 -1141; and Note, "Protecting Confidentiality in Mediation, Harvard Law Review, 
1984. vol. 98, No. 2, pp. 441-459. 

281Ibe Post Office was obligated t) consult the Council, but not required to follow its requests. For adiscussion, see Kevin Morgan, "Breaching the 
Monopoly: Telecommunications and the State in Britain," University of Sussex, Working Papers, Series on Government-Industry Relations, No. 7, 
January 1987, pp. 3-4. 
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sory committees for small-business users and for the Depression and during the First and Second World 
disabled and pensioners. 129 In Japan, collaboration, Wars, including the Reconstruction Finance Corp., 
an integral feature of its industrial policy, extends Commodity Credit Corp., and Tennessee Valley

35
even further. Generally, the Ministry of International 	 Authority. 1
Trade and Industry (MITI) issues "administrative
 
guidance" to alert large corporations of its plans. As in the case of independent regulatory agencies,

Industry, which often employs ex-MITI officials to 	 support for government corporations originally
facilitate its liaison with MITI, usually complies came from those who were suspicious of politics and 
with this guidance. 30 MITI also coordinates with politicians. Such organizational arrangements were 
industry through advisory committees and public- viewed with special favor by those "who wanted 
and private-sector forums. 13 Large telecommunica- government to be 'run in a more business-like 
tion users and suppliers lobby the Japanese Govern- manner.' "136 Over time, however, the rapid growth
ment through Keidanren. the Federation of Eco-	 and increased autonomy of government corporations
nomic Organizations, and the Communications In- began to raise conccrns among government adminis
dustry Association of Japan (CIAJ). 132  	 trators 137 and political scientists, who feared that 

they were no longer accountable to either CongressIn the United States. on the other hand, such or the President. 138 

collaboration has been much more limited. Here, the 
most typical kind of cooperative arrangement be- Two government corporations have been estab
tween government and the private sector has taken lished in the realm of communication-the Commu
the form of the government corporation.1 33 Although nications Satellite Corp. (COMSAT) and the Corp.
there are precedents for this kind of government for Public Broadcasting (CPB). COMSAT was, in 
involvement in the performance of economic activi- fact, somewhat atypical, insofar as it was a private
ties as far back as 1781 with the establishment of the for-profit corporation sponsored by the Federal 
First Bank of the United States, its popularity has Government. Established by the Communications 
ebbed and flowed, becoming more popular during Satellite Act of 1962, COMSAT was intended to be
periods of crisis and emergency. 34 For example, a a carriers' carrier for the telecommunication indus
number of government corporations were estab- try. While it was designed to take its place in the 
lished to deal with the problems arising during the private sector, COMSAT benefited from certain 

t25John King, "The British Telccom Explricnce-Transfonnation of a Public Corporation to aPublic Limited Company," International Journal of 
Technology Management, vol. 1.No. I/2, 1986, p. 82. 

130Jdl the Development of New Residential Communication Services," Marjorie Ferguson (ed.), NewHartley, "The Japanese Approach to 
CornmunicationTechnologies and the Public Interest (London, England: Sage, 1986), p. 168. 

131Jill
Hills, InfornationTechnology and Induwrial Polic" (London: Croom Helm, 1984), pp. 251-252. 
132Kas Kalba. "Opening Japan's Teleconmmunication Market," Jourtul of Communication, vol. 38. No. I, Winter 1988, p. 99; and Jill Hills,

Deregudating Telecomrs (Westport, C1': Quorum Books, 1986), p. 141. 
133For a discussion, sec Ronald C. Mot., Library of Congress, Congressional Research Service, "Administering Public Functions at the Margin of

Government: The Case of Federal Corporations." HD 2755. Dec. I,1983. See also Ira Sharkansky, Whither the State? Politics and Public Enterprise
in Three Countries (Chatham, NJ: Chatham House, 1979); and National Academy of Public Administration, Report on Government Corporations
(Washington. DC: National Academy of Public Administration. 1981). There is no formal definition of what constitutes agovernment corporation. The
organizational structure of each is defined in its enabling legislation and, hence, these corporations have taken a variety of forms. Concerned that 
government corporations were becoming unaccountable, and that their growth was getting out of hand, Congress. in 1945, passed the Government
Corporation Control Act. which established budgeting and auditing standards. The act provided, moreover, that no corporation be created or acquired
by any agency or corporation of the Federal Government without the specific authorization of Congress.

34
1 Moc. op.CIt., footnote !33, pp. 6-7. 
5
13Ibid
 

136 lbid.. p. 9. 
13The Brown~ow Commission, while recognizing the value of this form oforganizational arrangement. recommended that they be incorporated within 

existing Federal agencies.
t38SCe, for example, Harold 5cidman, "Government-Sponsored Enterprises in the United States," Bruce Smith (ed.), The New PoliticalEconomy: The 

Public Use of the Private Sector (London, England: Macmillan Co., 1975). 
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advantages that this government arrangement be-
stowed on it. 139  

CPB was established in accordance with the 
provisions of the Public Broadcasting Act of 
1967.140 Its purpose was to serve as a financial 
sponsor and catalyst for "public television," foster- 
ing programming for "general enrichment" andeducational purposes. 14' The government corpora-don was selected as the ideal organizational form 
because it was thought that this kind of arrangement 
would shield CPB from governt ent and political 

pressure. Although CPB has been quite effective in 
generating high-quality programming, it has not 
been completely successful in deflecting political 
pressure (as the earlier discussion in ch. 9 concern-
ing the financing of public broadcasting clearly 
illustrates). 142 

As the United States begins to adjust to the many 
technological, economic, and social changes taking 
place in the realm of communication, there may be 
a role fbr government corporations in certain areas. 
For example, just as CPB was established to provide 
programming that might not be developed in the 
marketplace, so a government corporation might be 

established to provide certain kinds of information 
services, gateways, and navigational tools. Simi
larly, just as stabilization corporations were estab
lished during the Depression to help farmers and 
consumers survive the structural changes that were 
taking place in the economy, so government corpo
rations might be set up today to help small busi
nesses or rural areas, for example, move into theinformation age. The benefits and costs of adopting 
this kind of approach have perhaps best been 
summarized by the National Academy of Public 

Administration, which was asked by the Office of 
Management and Budget to examine the utility of 
govetnment corporations. In its report, it concluded: 

Created for an appropriate purpose, organized and 
managed soundly, operating responsibly within the 
policies laid down by Congress and the Administra
tion, they (government corporations) are valuable 
tools of modern government. However, the inappro
priate use of the corporate device together with a lackof consistency in exempting such corporaions from 
financial, personnel and other types of controls has 
led to a host of problems, as has the failure to use the 
corporate form in situations where it would contrib
ute to the improved management of programs. 143 

139Moe, op. cit., footnote 133, p. 22; for a discussion, see also Lloyd Musolf, Uncle Sam's Private,Profaiseeking Corporations tlcxington, MA: 
Lexingion Books, 1983.) 

I'4 4 or a discussion, see Roberi K. Avery and Robert Pepper, "An Institutional Histor of Public Broadcasting,"Journal ofCommunication,vol. 30. 
No. 3. Summer 1980. pp. 126-138. 

141Moe, op. cit., footnote 133. pp. 82-83.
 
2


14 Sce also ibid. 

143National Academy of Public Administration, Report on Government Corporations, vol. I (Washington, DC: National Academy of Public 
Adnainistratuion. 1981), p. 3. 
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Appendix A 

Workshop Participants 

Tracking Technology Workshop 
Kan Chen Joseph Martino 
University of Michigan University of Dayton 

Joseph W. Duncan Abbe Mowshowitz 
The Dun & Bradstreet Corp. The City College, CUNY 

David S. Evans Howard Rheingold 
Foidham University Journalist 

John D. Kasarda Langdon Winner 
University of North Carolina. Chapel Hill Rensselaer Polytechnic Institute 

Characterizing the U.S. Communication System Workshop 
Christopher Burns Vincent Mosco 
Christopher Burns, Inc. Carleton University 

Donal A. Carbaugh Daniel T. Schiller 
University of Massachusetts, Amherst University of California, Los Angeles 

Deborah Estrin Deborah G. Tumey 
University of Southern California Citibank, N.A. 
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Reviewers and Contributors 

Chadwick Alger 
Ohio ' Ate University 

Ron Alridge
Electronic Media 

Fritz. E. Attaway 

Motion Picture Association of 


America, Inc. 

Pat Aufderheide 


United Church of Christ 

Colin Bennett
University of VictoriaUnvriyoitraResponsibility 

Sanford V. Berg 
University of Florida 
Richard K. Blake 
Siemens Communication Systems,Inc. 
Marjory Blumenthal 

NAS Computer Science & 
Technology Board 

Steven A. Bookshester 
National Association of Broadcasters 

James B. Carpenter 
Southwestern Bell Telephone 

James i. Cash, Jr. 
Harvard University 

Joseph Chaisson 
Consultant 

ConsultantBill Chandler 

Gary Chapman
Computer Professionals for Social 

Peggy Charren 
Action for Children's Television 
Daryl Chubin 
Office of Technology Assessment 

John Clement 

NAS/COSEPUP 
Joseph F. Coates

ecdJ.Coe, C.e 
J.F. Coates, Inc.B. 
Vary Coates 

Walter W. Borton Park ommuicatonsInc.OscarOffice of Technology Assessment 
Park Communications, Inc. 

Nolan Bowie 

Temple University 


Sandra Braman 

Rutgers University 


Stuart N. Brotman 

Consultant 


Dennis J. BrownleeAdvance, Inc. 

Cynthia Brumfield 
National Cable TelevisionAssociation 

Ellen Burton 


US WEST, Inc. 

John Carey 

Greystone Communications 


Carl F. Cargill 

Digital Equipment Corp. 


Lisa Carlson 

Metasystems Design Group Inc. 


Lawrence P. Cole 
GTE Service Corp. 

Kathleen Criner 


American Newspaper Publishers 

Association 


Terry Curtis 
California State University, Chico 

Bowman CutterCoopers & Lybrand 

Larry Darby 
Consultant 
Brenda Dervin 
Ohio State University 

Wilson Dizard 
Center for Strategic and International 

Studies 

Herbert S. Dordick 

Temple University 


Aliza Duby 

South African Broadcasting Corp. 
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Donald Dulchinos
 
National Cable Television
 

Association
 
Barry J. Eckhart
 

Northern Telecom, Inc.
 

Steve Effros
 
CA'A
 
Martin Elton
 

Columbia University 

J
.D. EvelandTechnology Applications Research 

Richard A. Fazzone
 
GE Information Services
 

Louis Feldner
 
Consultant
 

Robert E. Fischer
 
The Mitre Corp.
 

Susan C. Frary

MCI Communications Corp.


French, Jr.
 
Shenandoah Telephone Co.
 

H. Gandy, .Ir. 
Annenberg School of Communications 
Henry Geller 
Duke University 

L.J. Gitten 

AT&T Network Systems 

Sandra B. GreaPresbyterian Church (U.S.A.) 

David B. Hack
Congressional Research Service 
Anne Hagemann 
ConsultantCnutn 

Timothy Ilaight
CommunicationsWeek 

Mr. Edwin Hall 
MCI 
Linda Harrs 
U.S. 	Department of Health & Human 

Services 

E. Fletcher Haselton 
Teknekron lnfoswitch Corp. 
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Robert K. Heldman Robert Kraut John T. Morgan 
US West Communications Bell Communications Research Communication Workers of America 

Carol Henderson Todd LaPorte Kevin Morgan 
The American Library Association University of California, Berkeley University of Sussex 

John T. Herndon Stephanie G. Larson Mitchell L. Moss 
Florida Public Service Commission The George Washington University New York University 

Harrison Hickman Alfred Lee Daryl Nail 
Hickman-Maslin Research, Inc. NTIA Florida Public Service Commission 

Jill Hills Stanford L. Levin Dorothy Nelkin 
The City University, London Southern Illinois University at Cornell University 

C. Lincoln Hoewing Edwardsville 	 W. Russell Neuman 
Bell 	Atlantic Network Services Inc. Jenny Levine MIT Research Program on 

MCI Communications Corp. Communications Policy Glen H. Hoptman 

National Demonstration Laboratory Judith Lichtenberg Jack M. Nilles 
for Interactive Educational University of Maryland University of Southern California 
Technologies Robert E. Lloyd Roger G. Noll 

Richard Horton Bell Atlantic Network Services, Inc. Stanford University 
British Embassy Jarol B. Manheim Bill Norris 

Robert W. Hubbard 	 The George Washington University Office of Technology Assessment 
Hubbard Broadcasting, Inc. Mary Jo Manning P. Michael Nugent 
David Hughs Wilkes, Artis, Hedrick & Lane Electronic Data Systems Corp. 
Chariot Communications 

Calvin K. Manshio Timothy Nulty 
Charles L. Jackson Illinois Commerce Commission The World Bank 
NERA 

Joseph P. Martino Bruce M. Owen 
Robert Jacobson University of Dayton Economists Inc. 
Consultant 

Gary T. Marx Preston Padden 
Jennifer Jarrett MIT INTV 
J.F. Coates. In, Elliot Maxwell Michael D. Pelcovits 
Leland Johnson Pacific Telesis Group MCI Communications Corp. 
The RAND Corp. Martin McCue Joseph N. Pelton 

Nicholas Johnson 	 United States Telephone Association University of Colorado 
The New Tech Times 

Bruce W. McConi. :11 David Peyton 
Nancy Karen Office of Management & Budget ADAPSO 
NYNEX 

Doreen McGirr Gary L. Pinkham 
Steven Katz U.S. Department of State Ericsson Network System 
People for the American Way Paul A. Miller G. Russell Pipe 

Richard B. Kielbowicz Virginia Citizens Consumer Council Transnational Data Reporting 
University of Washington Service, Inc.Robert A. Miller 

George Kohl GTE Communications Douglas Pitt 
Communication Workers of America University of Stratclyde, ScotlandGeorge Minot Uiest fSrtldSoln 

Melvin Kranzberg Applied Information Technologies Larry Povich 
Georgia Institute of Technology Research Center FCC 

Allen W. Kratz Newton N. Minow Ward L. Quaal 
Presbyterian Church (U.S.A.) The Annenberg Washington Program The Ward L. Quaal Co. 
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George Quester 

University of Maryland 


Gordor. T. Ray 

NEC America, Inc. 


Harold C. Relyea 
Congressional Research Service 

Steve Renten 

Pacific Bell 


Ronald Rice 
Rutgers University 

Henry M. Rivera 
Dow, Lohnes & Albertson 

Marsha Ryan 
Ohio Consumer Association 

Jeanne M. Schaaf 
Telenet Communications Corp. 

Gail Garfield Schwartz. 
New York State Public Service 

Commission 

Lee L. Selwyn 

Economics and Technology, Inc. 


Sanford Sherizen 

Data Security Systems, Inc. 


Harry M. Shooshan Ill
NERA 


Larry Siegel 

IBM Corp. 

Mark Sievers 


US Sprint Communications Co. 


Samuel A. Simon 

Issue Dynamics, Inc. 


Casimir Skrzypczak 

NYNEX 


Cathy Slesinger 

NYNEX 


Catherine Sloan 

Comptel 


Gerald W. Smith 

The University of Utah 


Paul Smith
 
Wiley, Rein & Fielding 


Robert L. Smith, Jr. 

Videotex Industry Association 

Oliver Smoot 
CBEMA 

Paul Starr 
Princeton University 

Christopher H. Sterling 
The George Washington University 
Robert E. Stoffels 
Harcourt Brace Jovanovich 

Publications 
Camille Stonehill 
State Telephone Regulation Report 

Theresa Sullivan 
University of Texas 

Mark G. Swank 
U.S. Videotel 

Joel SwerdlowThe Annenberg Washington Program 

Jacques Tarnisier 
Ambassade de France aux Etats-Unis 
Paul E. Teske 
Consultant 

Elizabeth Thoman 
Media & Values 

Jane Uebelhoer 
ACORN 

Armando Valdez 
Stanford University 

Thomas S. Valovic 
Telecommunications 

Richard Vietor
 
Harvard University
 

Philip M. Walker
Telenet Communications Corp. 

Thomas V. Wasilewski
 
NTIA
 

Steve Weatherford 

University of California, Santa Barbara 
Frank Webster 

Oxford Polytechnic 

Sandra G. Weis 
Prodigy Services Co. 

Robert M. Wienski 
Siemens Public Switching Systems, 

Inc. 

Rolf Wigand 
Arizona State University 
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Appendix D 

List of Acronyms 

ADR -alternative means of dispute resolution 

ANI -automatic number izlentification 

ANSI -American National Standards Institute 

AP -Associated Press 

AT&T -American Telephone & Telegraph Co. 

ATVC -Advanced Television Test Center 

ATS -Advanced Television Services 

B-ISDN -broadband integrated services digital net-


work 

Bellcore -Bell Communications Research Inc. 

BOC -regional Bell operating company 

BSA -basic service arrangement 

BSF -basic service element 

C-SPAN -- Cable Satellite Public Affairs Network 

C31 -Command, Control and Communications 


and Intelligence 
CAD/CAM -- computer-aided design/manufi-cturing 
CATV -- community antenna television 
CBEMA -Computer Business Equipment Manufac-

turers Association 
CD-ROM -- compact disk--rc.d only memory 
CCI' -International Telegraph and Telephone 

Consultative Committee 
CEI ---comparably efficient interconnection 
CEPT -Conference of European Postal and. Tele-

communications Administrations 
CERT ---Computer Emergency Response Team 
CIlAJ -Communications Industrv Association of 

Japan 
CO-LANs -- central office local area networks 
COMSAl" -- Coin muna icati ons Satellite Corp . 
CPB -- Corporation for Public Broadcasting 
CPF -- customer premises equipment 
CLASS ---customer local area signaling service 
I)ARPA --- )efence Advanced Research Project 
I)BS -direct broadcast satellite 
I)CA ---De tense Cumnmuni,:ations Agency 
Dol) --- )epartmnent of Defense 
DOJ --D-epartment of Ju,,tice 
DS ---directo,- services 
iCMA ---European ('oniputer Manufiactunng As!;o-

ciation 
ECSA -- \change Carriers Standards Association 
E.IDI ---electronic dati imere change 
FOP -IxecItive )ffice of the President 
EOSAT -FIarlh Observation Satellite Co 
ESPRIT --European Strategic Programme for Re-

search and l)evelopmnent in hIformation 
Technology 

IETSI -European Telecommunications Standards 
Institute 
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FCC 
FDDI 
FRC 
GATT 
GOSIP 

HBO 
HDTV 
IBN 
IEC 

IILC 
INS 
ISDN 
ISO 
JTCI 
LAN 
LATA 
LEC 
LPTV 
MAP 
Mbps 
MFJ 
MIDI 

MITI 
MMDS 
N-ISDN 

NARUC 

NASA 

NCIC 
NCS 
NCTA 
NETS 

NIST 

NOAA 

NRC 
NSA 
NSF 
NS/P 

NSDD-13 
NSTAC 

NTIA 

Oftel 

-Federal Communications Commission 
-fiber 6istributed data interface 
-Federal Radio Commission 
-- general agreement on tariffs and trade 
-Government Open Systems Interconnec

tion Profile 
-Home Box Office 
-high definition television 
-integrated broadband network 
-International Electroteclinical Commission 
-Information Industry Liaison Committee 
-information network system 
-integrated services digital network 
-- International Standards Organization 
-Joint Technical Committee I 
-local area network 
-local access and transport area 
-local exchange carrier 
-lowpower television 
-manufacturing automation protocol 
-megabits per second 
-- Modified Firal Judgment 
-musical instrument digital interface 
-Ministry of international "'deand Industry 
-multichannel multipoint distribution system 
-narrowband integrated services digital net

work 
-- National Association of Regulatory Utility 

Commissioners 
-National Aeronautics and Space Admini

stration 
-National Crime Informnation Center 
-National Communications System 
-National Cable Television Association 
-Nationwide Emergency Telecomniunica

tions Service 
-- National Institute !or Standards and Tech

nology 
-National Oceanic and Atmospheric Ad

ministration 
-National Research Council 
-- National Security Agency 
-National Science Foundation 
-National Security/Fmergency Prepared

ness 
-National Security Decision I)irective-13 
-National Security Telecommunmcarons 

Advisory Comm ittee 
-National Telecommunications and Inlor

mation Administration 
-Office ofTelecommunications 
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ONA -- open network architecture SONET -synchronous optical network 
OTP -Office of Telecommunications Policy SS7 -signaling system 7 
OS! - open systems interconnection SWIFT -Society for Worldwide Interbank Finan-
OSS -- operating support systems cial Telecommunications 
PBX -private branch exchange TCP/IP -transport control protocol/internet proto-
PC -personal computer col 
PPV -pay-per-view TECS -Treasury Enforcement Communications 
PTT -postal, telegraph, and telephone authority System 
PUC -public utility commission TOP -technical and office protocol 
RACE -Research for Advanced Communications UHF -ultra high frequency 

in Europe VCR -videocassette recorder 
REA -Rural Electrification Administration VHF -very high frequency 
RBOC -regional Bell operating company VISN -Vision Interfaith Satellite Network 
RFD -rural free delivery VT -virtual terminal 
RHC -regional Bell holding company WATTC -World Administrative Telephone and Tel-
SDNS -Secure Data Network Systems egraph Conference 
SNA -system network architecture 
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