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Technologies that can improve the timely delivery and use of population rese-arch find
ings and methods can help relieve economic, social, arid poitical pressures in countries 
with high rate," of population growth. A study ot population-information needs and 
modes of information dissemination aid use among lxlicymakers in the Pacific Hemi
sphere Community (PHC) suggests that direct contacts between policymakers and re
searchers stimulaie Ihe use of research findings in policy formulation. Ncw telematic 
technologies have the capabiLity to fac'litate such contacts. We describe how the emerg
ing PHC telecommunications technical infrastmcture, and new t!ien.atic media in par
ticular, can be used to help meit policymakers" information n--eds. and we present a 
proposal for the improved movement and management of population- and other 
development-related infornation for the 199COs. 

INTRODUCTION 	 'population bomb' has to alarge extent been 
New inlomation technologies have launched 	 defused, and a growing number of countries 

are achieving sxable and even negative rates oftrlaj:frity of people are pimary engaged in 
 population growth, exceptionally high rates con
n~ajritar of eope prmariy egage intinue to plague less-developed countries in the 

generating, processing, communicating, inter- sout Asan andeouth Ame rican 
preting, and evaluating information and i su- South Asian and South American regions ofe.e .acific Hemisphere Community. Their 
porting te:hnologies, nolinymakers need iformation to help them 

solve their populaticn problems. 
Researdh-based pcpulation information has a 
vital role to play in the development of the \eL the problem does not lie in a dearth of in-
P1-IC, as an esssntial resource for intelligent formation. On the contrary, population informa
local, naional, and international uroblem-solv- ion (like many other types of information) is ac
ing. Although the popular notion dta global cumulating so fast internationahy that it L ex-
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tremely difficult for scientists and practitioners 

to keep informed, 

Exacerbating this problem of overload are faul-

ty dissemination practices, inadequate com" 

munication management, and understocked and 

understaffed jocument distribution centers. 

Such failings as these make traditional methods 

of physical movement and management of in-

formation and access to the growing stocks of 

population information resources very difficult 

for all but the most fortunate policymakers. 

Even when access is possible, language barriers 

impede informau n use, and where there is a 

common language across cultures, different cul. 

tural contexts sometimes confer very different 

meaning or significance to word inuse. 

The rapidly changing informaticn needs of 
policymakers, as well as the interdisciplinary na-
lure of the population field, further exacerbates 
the information delivery problem, as does the 

lack, in many countries, of adequately 
developed indigenous info mation tinrastruc 
lures. Some countries thus have raore inforina 

lion resources than others, widening the infor-
mation-rich/information-poor gap and adding to 

international tensions. 

THE CENSUS FORUM STUDY 

The Asian and Pacfic Certsus Forum (since 
renamed Asian and Pacific Popilation Forum), 

___________Iota' 

a quarterly publication of the Population In. 
stitute of the East-West Center in Honolulu, is 

an example of a conventional vehicle for the 
supply of populitior-related information to 

policymaker.s. The information supplied is 

based on iesearch conducted at the Institute 
and other centers of population learning. 

To ind out to what extent the Forum was 
reaching its audience, meeting the audience's 

page 

needs, and achieving policy impact, the Popula. 
lion Institute and the US. Agency for Interna
tional Development (which suppo."s the 

[u_._ sprnsored a study of inforrmation needs 

and uses among Forum readers. 

The first part of this paper presents some of the 

key findings from that study. The second part 

conceptualzes and compares the potential of 

new versus conventional communication tech. 

nologies for delivering information to 

policymakers in the PHC and other regions, 
with a view, ultimately, to stimulating the 

spread and use of policy-relevant social-scien

tific research findings. 

St'.dy Method 

Data for the study were collected by means of 

a 69-variable survey questionnaire administered
 
to readers of the Fortim on behalf of and in
 
cooperation with the Lasl-'West Cenlt.r and the
 
U.S. Agency for International Development. 

The ins-,rument was inserted in the November
 
1985 issue of the Forum, which was distributed
 
to subscribers in 88 counlries. Table !shows
 

the distribution ard responses by region. PHC 

Table I. Census Forut distribution andsurvey respnse 

rates, b region (April 1968
 

Core. Regional 
Pret responses: 

copie oftotal ----------------

Region mailedc dstrit,, NJ. Rate 
I----------------- -----------------------

Asia Ii6, J4 135 1, 
cl 33 20)161 t. l 4X
 Pacific 	 2 1, .
katin AjerictaCaribbean 
 44%
29 1
L ra 


Hear/Miiddle East 27 	 1.' 7 

St 31 3003UEirope 
291 291
North America 588 168 


0 01 7 01
Unknown 


Itt
TOTALS 2022 I0o 385 
---------------------------------------........................
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regions are clearly and appropriately well repre-
sented among the responses. Asia and the 
Pacific islands combined take 62 percent of the 
distribution. 

Altogether, 385 responses were received from 
2,022 subscribers, a 1c-percent return and a re-
spectable onu-for a cross-cultural survey of this 
nature. 

In addition to the subscrilYer, a median 2.0 other 
peopk- read each copy. The true audience size 
is thus over 6,000 (3 readers x 2,022 copies). 

Analytic Model 

Variables in the insirument that relate to infor
mation needs and uses were grouped into three 
kinds of factors: network factors, 
pschographic factors, and demographic fac-
tors. The complete analysis of these factors 
will be reported elsewhere. This paper is con. 
cerned only to describe the geopolitical level 

and the kind of use ("instrumenta]' cr 'concep
tual,' defined below) of Forum L formation 
among policymakers and (for comparison) 
among non-policymakers, especially within the 
PHC, and to elucidate briefly on their particular 
demograph;c-information needs and topical in
terests. 

We assume in our model (Figure 1) that popula
tion-information use has a positive influence on 
the quality of population-related decisions taken 
by policyrnakers ('quality' as measured by so
cial and economic consequences), and that the 
quality of policy decisions influences the quality 
oi life of the people governed by them. 

Definitions 
'Policymaker' is defined as someone who has 
direct influence on setting population goals and 
priorities. A fundamental assumption of the 
study is that this definition isvalid. 

Figure 1. Census Forum study: Analytic model 

Demographic
faclors 

Network
factors 

Aj-
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,*fLe e
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'Instrumental use' is defined operationally as 0 'I recall making direct use of the article on 

any identifiable impact on some immediate microcomputers in census work for a UN 

decision res-pondents had to make. policy debate.' 

'Conceptual use' is defined as any impact on * 'Use of methods... in regard to a s-ug

respondents' thinking, awareness, or under- gested population research contract, on 

standing of demographic issues in general. feasibility of control measures for handling 
problems arising from rural to urban migra-

The Sample tion and rise of squatter areas.' 

The mean age of the sample is 44. Fifty-seven * 'Consulting with Indonesian government offi 
percent of resiKondents have doctoral (or • con crning th Cnsus.' 
equivalent) degrees. Sixty-eight percent have cials concerning the Census.' 
had some training in demography. English is 
the primarN: languiage of over 70 percent of 'Decision to undertake New Zealand Census 

undercount evaluationlresearch (dwellings).'respondents. Neairly 90 [rcent found the 

Forum easy or v'ery easy wread. 'Used ideas from Censis Forum in relation 

to 1989 Kenyan Population Census.'More than a third of all respondents make 

some contribuli on to establishing population 
goals and priorifi-s, and are therefore 

Half Kinds of information use'policymakers' according to our definition. Figure 2. 

of the lholicyrnakers have influence at the nation- 100%. 

al level, with the remainder spread roughly 
evenly across worldwide, regional, stale, and 0 

local levels. 80%1 

70%._//
 

Kinds of Information Use 70% 

Half ihe total respondents reported that the 60% 

Forum had impacted some immediate decision
 
they had to make (nstrumental use'), while ,, ,I
 

four-fifths said their thinking, awareness, or un- 40% /.,
 

derstanding of demographic issues had been en- /
 

hanced by a Forum article(s) ('conceptual use')
 
(Figure 2). 20%/
 

The policymakers showed a 3:2 greater propen- 10% X.i
 
sity than non-poficymakers to use information 0% / V 

Most of the examples 0%\Conceptinstrumentally (Table 2). 

of instrumental use given by policymakers had
 

to do with the adoption of research methods E76Some Impact B No Impact s DK/NR
 

and demographic estimation techniques.
 
Among the examples given are:
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Conceptual impact amongst both groups is 'General awareness and sensitivity to 
even higher, at 90 percent for pol~cymakers and developments in population and develop
79 percent for non policymakers (Table 2). Ex- ment issues2 
amplo of conceptual use given by 
policymakers are: The study found that Census Forum articles 

have had greater instrumental impact among 
• 	 ... understand other countries' census policyvmakers in the Asian and Pacific regions 

quauity, 	procedures, problems, etc.' combined than among policymakers in other 
regioits or among non-policymakers generally. 

* 	 'Coverage on the population planning and An important related finding is that 70 percent 
demographic research in PRC... helps keep of the policymakers (and half the non
me abreast of new developments.' policymakers) from Asia had visited the East-

West Center. We discuss the implications of 
* 	 'Issue concerning the impact of [China's] this later in this article. 

'one-child family' [policy] which might not 
be proper for our country, since I am cur. Needs and Interests 
rently involved in drafting the national The survey instrument was designed to elicit 
population policy in Indonesia.' respondents' primary areas of interest, hy sutr 

Table 2. Percent and kind of Forum knowledge use 

Non-po]icyeakers Poli ymaker5 Policy-making 
role not reported 

Total 

Instrulental use 
Yes 
Ho 

DoDDt know 
Ion-response 

92 
84 

37 
8 

(42X) 
(38%) 

(17%) 
(47.) 

83 
28 

17 
6 

(62%) 
(21%) 

(13) 
(47) 

12 
5 

9 
4 

(407) 
(17%) 

(30%) 
(13x) 

187 
117 

63 
18 

143%) 
(130%) 
(16%) 
(5%) 

Total 	 221 100% 134 100% 30 100% 385 100% 

Conceptual use 
Yes 175 (79X) 120 (90%) 21 (70%) 316 (82) 
No 20 (9%) 5 (4) 1 (3%) 26 (7%) 
Don't know 21 (10%) 6 (4%) 5 (17%) 32 (elf 
Non-response 	 5 (2) 3 (2%) 3 (l0%) 11 (3%) 

Total 	 221 1007 134 100% 30 100x 385 100%
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ject area, and specific needs for demographic in 
formation, by topic. 

Populalion and family planning, as might be ex. 
pected, are the primary areas of interesL Forty-

eight percent of the audience as a whole, 53 per-cent of the policymakers, and 30 percent of the 

non-policymakers selected these primary-inter. 
est areas. 

However, specific demographic-information 

needs included demographic information affecting rimry nteestareapoulaionThebeide 
and family plan-

ning. For example, 

DISCUSSION 
The Census Forum is a relatively technical publi. 

cation based mainly on Jemographic research, 
with fewer inputs from other social sciences. 
The literature on knowledge utilization has 

gtended to downplay sor, ewhat the notion of so
cial-scientific research having direct -sirumen
tal impact on pocy, in part at least because 

such impact is difficult to measure and data are 
rare. 

data gathered in this study, indicating a 
high degree of instrumental use of research

based informa
over 40 percent of 'To improve the utilization of valuable social- lion by 

respondents need scientificknowledge, and thus to improve the policymakers, 
information quality of life, new ways of networking be- are therefore sig

relevant to develop tween researchers and policymakers must be nificant. 

ment planning, an fond 
indication of the 
concern among respondents for the less-
developed countries, 

Among policvrnakers there is substantial need 
for information not only in the form of popula-
tion statislics but also about methods for 

demographic estimation. Social mobility, 
developmcrit planning, education, and natural 
resources/the environment are also prominent 
among policymakers' informtion needs. 

In terms of regional interesi (that is, regions 
about which respondents want information), 
Asia and the Pacific are of primary concern to 
the respondents, though the study found sub 
stantial need for information about other 
regions, notably Latin America and Africa. 

Thirty-eight percent of the policymakers ex. 
pressed interest in the Pacific islands, second 
only to Asia (75 percent). Poicymaker interest 
in North America (31 percent), and in the non-
PHC African region (29 percent), is also high. 

These data show 
that the Forum has a considerable direct impact 
on the establishment of population goals and 
priorities, particularly at the national level, 
where half the policymakers have influence. It 
Would seem reasonable to infer that the very 
high degree of conceptual impact found to exist 
among polikymakers has an indirect influence 

on policy-making (cf. Bulmer 1982 and 1986, 
Caplan 1980, and Weiss 1977). 

The combined effects of these direct and in. 

direct impacts could well be greater than the 
sum of their seporate irpact-. 

F 
11 is significant also that a high proportion of 
the policymakers who reported these impacts 
had visited the East-West Center, where much 
of the research reported in the Forum is con
ducted. This finding empirically supports the 
common-sense notion that direct contacts be
tween social science researchers and 
policymakers in related areas helps to increase 
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the utilization of research. In fact, the major

premise behind the original publication of the 

Forum was that it should support and foster in
terpersonal linkage. forged at regional censQs 
conferences, with a view to slimulating the 
adoption of research findings and methods. 

However, conventional dissemination media 
even one so evidently successful as the Forum 
cannot, by their very nature, supply all the ele-
meits of face-lo-face meetings. 

Faceto-face interpersonal contacts of course in-
volve considerable expense. rohbi.vaslare, adtavelcoss aonecan e.The PHC covers a 
vast area, and travel costs alone can be prohibi
live, especially for policymakers in th e less 
developed countries, 
But besides the high 
costs involved in tradi-.-. data are rare. The data gathered in
tional methods of es- this study, Indicating a high degree of
tablishing face-to-face instrumental use of research-based in-
interpersonal contacts, formation by policymakers, are there-
the costs of print and fore significant.: 
other traditional forms 
of publication are also high. A single issue of 
the Census Forum for example, costs roughly
$20,000 to produce and distribute to a relatively 
small and narrowly-focussed group. 

Therefore, to improve the utilization of valuable 
socialscientific knowledge, and thus to improve
the quality of life among such countries, we 
argue that new ways of networking between re-
searchers and policymakers need to be found, 

Supplying face-to-face elements 

Explored below is the potential of new versus 
conventional information technologies for 
delivering information to policymakers in the 
PHC, with a view to stimulating the spread and 
use of the information. New technologies have 
the capability today to meet many of the 
criteria for effective communication associated 

with face-lo-face meetings and at a much 
reduced cost per unit of information delivered. 

We discuss how the emerging PHC tllecom. 
munications technical infrastructure, and the 
new information technologies in particular, can 
be used to help meet the needs for population
information identified in the Forum study. We 
outline a blueprint for the improved movement 
and management of population and other 
development-relevant information for the 1990s. 

THE ROLE OF TECHNOLOGY 
Information technologies are instruments to 
help eliminate uncertainty about some desiredoutc om e u lat in a toutomes 
outcome. Population communication outcomes 

munication researchers). 
Information technologies 

can be categorized 
broadly as changes in 
an individual or 
group's Knowledge, 
Attitudes, or Practices 
(often called 'KAP' 
variables by coin 

were once considered 
to be neutral in the communication process. 
They remained in the background, while popula

tion information officers and dissemination ex
perts focused on other variables in the informa
tion transfer process-such as source credibility, 
the order in which material was presented, and 
the semantics of scientific communication. But 
during the late 1960s and early 1970s it began 
to be apparent that the technologies themsel
ves, tinder some circumstances, could accountfor a great deal of the information transfer. 

A greater understanding of the role of tech
nologies in the communication process, especial
ly those newly emerging, is therefore important 
in solving seemingly intractable problems of in
formation dissemination and use. 
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New Information Technologies 

How do the characteristics of new information 
technologies differ from the old or conventional 
technologies? At least four primary characleris. 
tics have been identified (cf. Bums 1984, Dor. 
dick and Williams 1986, Horn 1988, Rice and as-
sociales 1984, Rogers 1986, and Williams 1987) 

1. Interactivity 
The first and most distinguishing, characteristic 

is 'interactivitv,' which permits the end-user to 
to the medium and actively par.'talk-back' 

ticipate in selecting boh the receiving channel 
and message content. The level of personal in 
volvement is much 
higher, multiplying thec 
potential impact many 
times over. The poten, 
tial impact and cost-effe(-
tiveness are therefore 

The new information technologies 
provide interactive opportunities 
not available from conventional 
media.' 

A liigh!y interactive syslem can bex interrupted 
almost inslantaneously, an attribute that has 
been termed 'small-interval granularity.' Users 
of a highly interactive sstem can also depart 
from it easily or 'gracefully,' without system dis-
ruption or abrupt 'degradation.' A Lighly inter, 
active system does not require the user to 1w 
able to think very far ahead: the user can ex. 
plore an information base without having a 
definite goal in mind ('limited look-ahead'). High-
ly interactive systems also give the user the il 
lusion that the information base is nearly in. 
finite, by allowing almost unlimited pathways 
to explore. 

It is these five primary attributes (interrup. 
tibility, small-interval granularity, graceful 
degradation, limited look-ahead, and database in. 
finity) that make for the highest degree of ss. 
tem interactivity (Negroponte, interviewed in 
Brand 1987). The new information tech-

nologies provide interactive opportunities not 
available from conventional media. 

Human-machine interface designs and human
factors engineering open up a variety of interac. 
lion styles-ways in which people can com
municate with technology (Shneidermar, 1987). 
An example of such a slyle is the traditional 
command-driven mode associated with com
puter programs. A command is a signalit do some-sentby the user to the system to make 

bthe oa. 

Menu-type structures, form Fill-in templates, 
and even direct manipulation are also now in 

wide use. Thus, people 
are able to communicale 
with the new technolog. 
in the same wa\' they 
communicate with each 
other by looking, listen
ing, touching, or talking. 

2. De-massification 

Soond, the new information thnologies are 
not 'mas< media in the conventional sense of 
print media, direct broadcast radio, television, 
and cinema. One-to-many communication (one 
sender, many receivers, as in traditional broad
cas media) are still possible using the new 
media. But the new media also allow com
munications from one to one, many to many, 
one-at-a-time among many, and even many to 
one. 

The traditional breakdown of communication 
channels as either interpersonal or mass thus no 
longer holds. The new information tech
nologies have some characteristics of both. 

De-massification means that control shifts from 
the message producer or sender to the media 
user or consumer. Examples of de-massified 
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media are interactive cable television, electronic 
mail (E-mail), audio or video teleconferencing, 
and computer conferencing. 

Perhaps the most striking application of a de. 
massified medium is 'NewsPeek,' an interactive 
electronic newspaper that can be cusiomized to 
match each individual reader's information 
needs (Brand 1987). NewsPeek draws its 
material daily from several established news 
sources, including broadcast television, but 
presents only material likely to be of interest 
and use to the individual reader. 

By contrast, in the first place, the individual 
reader has almost no control over the editorial 
selection of material that goes into a 
newspaper, which amounts to only ten percent 
of the material available to the editor. In the 
second place, the average reader reads only ten 

percent of the copy that does get published in 
the newspaper (Brand 1987, citing Smith 1980). 

3. 
Digitization 

The third distinguishing characteristic of new in-
formation technologies, 'digitization,' makes pos-
sible the complete integration of voice, video, 
and data communications in a single network. 
All three modes can use the same transmission 
channel simultaneously and can be displayed 
and overlaid or superimposed on split screens 
or layers of pop-up or pull-down windows. 

The entire global communication system will 

eventually be digitized, through Integrated Ser-

vices Digital Networks (ISDNs). Already in 
limited service in Europe, Japan, and most 
recently the United States, narrowband ISDN 
networks permit simultaneous voice and data 
transmission over a single standard telephone 
cable. Planned wideband (optical-fiber based) 
ISDNs will include simultaneous full-motion 
video transmission capability. Wideband ISDN 

(ID~s) Alead inassessment sensors. Some theoristssuggesivice Diita Netork 

will be able to deliver personalized NewsPeek 
to subscribers anywhere. 

4. Asynchroniclty 
Fourth, the new technologies are 
'asynchronous'-thal is, the audience or end
user of a message does not have to be 
synchronized with its sender or source. Con
ventional electronic media are synchronous. 
For example, for ordinary telephone conversa
tion !o occur, both the called and calling parties 
have to be by their telephones at the same 
time. Conventional radio and television also re

quire sender and receiver to be on the system 
at the same time in order for a message to be 
exchanged. With new information tech
nologies, messages are simply put on the sys. 
tern and receivers can retrieve them at any 
time. Again, control shifts from the message
sender to the information user. 

Today's electronic messaging technologies are 

already so advanced that the push of a button 
can selectively accept, reject, or retrieve from 

storage messages from pre-identified people or 
places. Once a PHC ISDN is in place, a person 
can be reached as he or she travels anvwhere in 
the region, and perhaps in the world, via the 
person's name or code :umber. 

Other characteristics 
Depending upon one's definition, technology 
may have other characteristics. For example,
nwssescncnanfefrado ed 

sesos. esses nt So or sg es 

that the new information technologies are self. 
generating (in a 'living syslems' rather than a 
biological sense), since they may serve not only 
their maker's purposes but also their own. 

A fifth-generation expert system, for example, 
can generate outputs known only to itself. 
These outputs become inputs that let the sys

page 9 



tern draw entirely new inferences. Expert sys. 
tems should soon find applications in the 
delivery of research-based population informa-
tion (Horn 1986). 

Telernatics 
The convergence of telecommunication and 
computing technologies-combined with such 
revolutionary message transmission techniques 

New__information__tech-_as digitization, fiber optics, 

and satellites -led the Ir 
-.. telecommunication and com-

nologies also ofr new 
puting will be nearly fully merged ternational Telecn-

ways to format informa-
by the late 1990s . . . teiephones municationes Union (ITU)

tion, or increas, the for-
to cointhe term 'Ielemati. 

rnattiri, options available. are the critical links' u,e'or 'telematics'inTr eatti sntionalivlbe 
True transnationalit.\ 
(open transborder information flow) and a level 
of messagje diversity previously unimaginabl 
have also been identified as unique properties of 
the new information technologies. 

Storage Technologies 

Just two years ago (in 198,'), integrated digital 
voice, data, anci video preducts such as CD-
ROM became available on the consumer 
market. 'CD-ROM' (compact disk-read-onlh 
memory, requiring a computer terminal and CD 
reader) is a small F11a-tic platter that uses laser 
optics to store information in digital form. A 
single platter can hold four copies of the En-
cyciopxdia Britannica on just one side. 11 can 
hold every word of the 21-volume Academic 
American Encyclopedia, with room to spare. 
That is equivalent to about 24 large textbooks 
on demography, or 100-million English words. 
The user can randomly access any one of those 
words instantly. Micronics (miniaturization) is 
key to these advances. 

Falling cost isanother positive factor. The cost 
of storing information on magnetic media has 
dropped about 40 percent, compounded annual-
ly for the past 20 years. In .,,esame period, 
the cost of computer memory ha= dropped 
about 28 percent annually, and land-based com-
munication costs have fallen about 11 percent 
annually. 

Anglicized form. In 
Japan, the same concept is known as 'C8..C,' for 
'computers and communications.' 

With all-digital systems, telephones are the criti 

cal links in a telematics-based population infor
mation dissemination network. Phones can be

linked via wire, cable, microwaves, satellite, and 
other ways. I1does not matter to the user. 

There are over 565 million telephone terminals 
worldwide, and major efforts to expand this 
global network are well under way. The 
telephone instrument itself is undergoing rapid 
advancement. Phones with built-in 
microprocessors, visual dis[.lay units, and 
memory devices are now available. Telephone 
and computing technologies together provide 
'intelligent' communication terminals. Research
based population information can be delivered 
directly to policymakers using such technologi
cal pathways. 

The trend to telematics is reflected in the fact 
that telephone companies and broadcast 
telecommunication companies are abandoning 
their traditional roles. They are (and must be) 
in the 'information business,' able to offer a full 
range of integrated products and services to ac. 
cess human needs and to move and manage in 
formation to help meet those needs. In fact, it 
is getting as hard to distinguish between an in 
formation product and an information service 
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as it is between a telecommunications company 
such as AT&T, which now has a major stake 
in computers, and a computer company such 
as IBM, which now has a major stake in 
telecommunications, 

the Hawaii 4-TPC 3, should be in place. It will 
cross 2,900 nautical miles from California to 
Hawaii (carrying 40,000 calls simultaneously), 
then connect to another 1,200 miles of cable to 
link Japan with North America. AT&I will 

As the distinctions continue to blur, industries 
will increasingly shift their focus away from 
developing 'products' and 'services,' and 
towards developing 'total solutions' to informa-
tion needs. 

iew Digital Transmission Tech-
nologies 

Photonics and lightwave technologies have 
themselves introduced an enlirel%, new era. 
Photonics uses laser beams the diameter of a 
grain of salt. All the information in a _30-
volume encyclopedia can be sent over a single 
strand of 'optical fiber' in one second. 

Optical fiber is made of glass produced from 
one of the world's most abundanl natural 
resources-sand. Bundled in packets, the hair-
thin fibers can bend laser light around curves 
and carry it across entire oceans and continents. 
About 100 fibers make a 1 cm diameter cable. 
With 144 fibers, it is possible simultaneously to 
access over 300,000 channels of voice, data, and 
video. 

Coaxial copper cables, in contrast, can carry 
10,000 channels, and the common twisted-pair 
copper wires have only about 30 channels 
when carrying digital information. The first 
coaxial cable between Hawaii and California (in-
stalled in 1957) had only 51 voice circuits. Th.
fust trans-Pacific cable (installed in 1%4) had 
fewer than 150 data and voice circuits. Today, 
five undersea cables serve Hawaii (Figure 3). 

By the end of 1988, the $600 million trans-
Pacific undersea fiber-optic cable system, called 

also link North America to Europe with the 
TAT-8 cable to encircle nearly three-fourths of 
the globe with a fiber girdle. 

Satellite Technologies 
Will fiber replace the satellites that currently 
dominate Pacific telecommunications? No, but 
the balance between cable and satellite circuits 
in the Pacific will change to about 50.50 toward 

the middle 1990s. Global demand for satellites 
doubles about every three years. 

Communication satellites will remain prime 
components in a worldwide network because 
they can inexpensively reach the remotest 
areas, including ships and islands in the middle 
of an oceai,. Micronic (doing more with less) ad
vancements in information technology continue 
to increase the capacities of satellite communica
tion while reducing the cost. 

The cost of a single satellite communication 
channel has dropped from US$23,000 at the 
time of the Early Bird satellite (launched in 
1%9) to about US60 in the early 1980s. The 
INTELSAT series VI satellite has reduced the 
cost considerably more. Seventy percent of the 
traffic in the Pacific Basin is carried by INTEL-
SAT, and Hawaii alone lies within the 
footprints of 22 satellites. That number will 
soon be 30. 

Sharp increases in performance accompany the 
cost reductions. In the South Pacific, an ATS-1 
satellite network provides remote services at a 
co'st of USS112.00 per hour (1981 figures). 
This is a highly cost-effective way to deliver 
population and other information to a very 
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Figure 3. Trans-Pacfic teteoornmunicatlon cables 
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Though atelliles now encircle the globe and 
can potentially reach almost any point on it, 
they are only half-way houses for information 
flows. Earth stations with dish antennas are 
still needed, to receive and send signals from 
and to the satellites. Micronic advances are 
producing Very Small Aperture Terminal 
(VSAT) antennas, typically 1.8 meters or less in 
diameter, at much lower costs than the giant 
dishes that heralded the dawn of stellite com-
munications. 

The potential for bringing the information age 
to remote parts of the PHC region is inversely 
proportional to the size and cost of VSATs. 11 

page 12 

Ocean 

0 Un 

a. T tcapls 
h~ih"A shul,, bwgd antable. th aitalcotfslapnesi

cost of providing conventional power genera
lion facilities and transmission lines in remole 
areas. 
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In 1492, the Que-en of Spain waited six months 
to learn of Columbus' discovery of the New 
World. Four centuries later, news of Abraham 
l-incoln's asmssination took half that time to 
reach the British Government. But it took on 
1.3 second for the world to receive a first-hand 

account of Neil Armstrong's landing on the 
moon. 



Besides offering instant communication, the 
new technologies can positively restructure 
both industrial and agricultural societies in 
many other ways. Remote villages need no 
longer be isolated, and local communities 
anywhere can become viable social units with 
greater participation in lheir own destinies. The 
cinema, concerts, lo,-al news, agricultural prices 
and markets, leleshopping, and population and 
family planning information can be accessible to 

higher GNP predict more communication in. 
frastructure, or vice versa (a 'chicken-or-egg' 
problem)? The relationship is probably mutual, 
but the key finding is that there is a positive 
relationship. Al the macro-level, telephone den. 
sity has been a p3rticularly good predictor of 
c"evelopment. 

It helps to think abouL the benefits to rational 
development in terms of 'societal intelligence.' 

everyone. Urban cnters no longer have the _at. A communication network is like the human 
traction of being the only empori? of current in- nervous system: the networks are the neural 
formation. Rural-urban migration and its atten-
dant pressures can be reduced, if there exists 
the capability to deliver information to where 
people livr and to respond quickly to !heir 
needs. 

As the power of technology grows, the 
capacily to aid development in the PHC grows 
apace. The new lech 
nologies provide new 

fab,-ic of society. We know from 
neurophysiological research that 'intelligence' 
has less to do with brain size and more to do 
with the capacity to 'connect' in self-actualizing 
ways. 

H.G. Wells' dream of - 'World Brain' is now 
close to becoming reality. But the World 

Brain, and the 
World System con

optortunities to solve -The new technologies provide oppor- taining it, cannot many old problems, tunities to solve many old problems, but full self actualize 
but the opportunitie- the opportunities must be seen and under- without the 
and new potential stood before they can be acted upon.' capacity to self
problems-must be 
seen and underslood before they can be acted 
upon. 

The formation of a society, and therefore na-
tional development itself, is made possible be-
cause of the communication of ;nformation. It 
is only the level and kind of communication 
that distinguish humans from other animals, 
and modern societies from primitive ones. 

Many international organizations have studied 
the role of both the conventional media and the 
new information technologies in national 
development. In general, studies report positive 
correlations between national communication in
frastructure development and GNP, though the 
direction o,causation is not always clear. Does 

monitor, self -com
municate, and build self -intelligence. That is 
what a telematically -based information system 
for the PHC can do. It can build regional intel
ligence, the precursor to smart population 
policy decisions. 

Population Information Systems 
What does this mean for future research and 
population information systems development, 

project and program evaluation, and the train
ing of personnel? What concrete recommenda. 
tions can be made that will improve the 
delivery of population information to
 
policyakers inthe PHno.
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Perhaps the mosi important implication is that 
the conventional media -particularly print 
media like the Census Forum- are relatively 
weak and less cost-effeclive for information 
storage, search, and retrieval purposes, when 
compared with the new technologies. 

This conclusion may be unwelcome to peopule 
who have developed emotional attachments to 
conventional print media, which were themsel-
ves once perceived as being on the cutting edge 
of the communication technologies and were 
resisted. From any electronic information 
storage medium, however, a user can print a 
hard copy at will. With the emergence of 
desktop publishing, the user's on-demand copy 
will look and feel as it might if it came from a 
commercial print shop. Major national and inter. 
national newspapers are now generated 
electronically in full color and then digitally 
transmitted to local locations to create hard 
copies for local distribution-and the 
policymaker or other 
reader dcx not evenknow it. 

The current method 
of selecting and send. 
ing only one percent 
of the available infor 
mation to a reader 
via a fixed and 

"Researchers use 
saves time, so they produce more ro- n, th ea, hat 

searh.sallNw ubliher pubishscan, them all, what 

makes life harder for publishers and information 
clearinghouses, wl ch have to select from a 
greater number of submissions (Acker and 
Calabrese 1987). 

But might not a database vendor's or 
publishers' output be increased proportionately? 
Desktop publishing has almost certainly led to 
an increase in the number of publishers, many 
of whom publish a very narrow range of tilies 
compared to established information suppliers 
and scholarly presses, and for narrower audien. 
ces. The new small vendors or publishers may 
therefore be taking, up the slack of excess docu 
ments or manuscripts that the established sour
ces cannot or will not handle. 

If this is so, it puts the pressure for selection 
mainly on the user, not the vendor or publisher. 
All of us are increasingly bombarded with spe 
cialized publications, but for the busy 
policyrnaker with probably less time to spare 

for reading, it is that 
much worse. If we can.technology that ntpsil ed ree 

search. New small publishers publish 
the excess of research-based papers. 
rhis puts the pressure for selection of 
material mainly on the user, not the 
vendor or publisher.' 

limited print fo.rmal is being supplanted by sys
tems allowing end-users to select information 
from all of the available sources and otherwise 
customize their hard copy edition of (say) the 
Forum. There would bc as many issue num-
bers for the Forum as there are end-users-a 
remarkable demassification of print media. 

Information Overload 

Researchers today use technology that saves 

time, so they produce more research. This 

chance the policymaker? 
With mushrooming satel. 
lite channels and growing 
availability of transceiving 
equipment, will not 
things get even worse? 

One advantage of electronic newspapers and 
newsletters is that the computer can do the 
selection and scanning for the reader, and pick 
out only those publKations and items within 
them that are of interest (most commercial in
formation services -DIALOG, Dow -Jones 
News Retrieval, and others-offer scanning ser
vices, for a fee). Therefore, the technology large

ly responsible for inlonnation overload may 
also be a partial solution to it. 
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A drawback for of contention between 
policyntakers inless. The technology largely responsible academics, who are slow 
developed countries for information overload may also be a to publish findings, arid 
is that they get the partial solution to it. plicyakers, who often 
paper overload 
produced on computers in the more-developed 
world, but do not have the computers to bring 
them the material online and filter it for them 
eiectronically. This situation doubtless will 
change in time. Neverthz]c , even when they 
have the computers, policymakers may find thecostofthe tosing cce~z g ot~ inf rmaion 
cost of using them to access global information 
services too high. The online charges and 
telecommunications costs of such services may 
increasingly widen the gap between informa-
tion-rich -,ndinformation-poor, both within and 
between nations. With luck, and perhaps a lit-betwen atins.Witluk, nd erhi-. a il-
tie philanthropy, economies of scale brought 
about by growing usage (brought about in turn 
by cheaper equipment and more diverse offerings) will encourage the services to reduce their 
rates. 

The Velocity of Scholarship 

The phrase 'velocity of scholarship' was used 
by Acker and Calabrese (1987) to argue essen-
tially that journals are losing readers because re
searchers are producing more papers in 
electronic form. Fellow researchers can access 

need results quickly. The 
new information technologies can bridge that 
particular - and important -gap. 

CONCLUSIONS 
New information technologies can promote the 
effective and efficient dissemination of popula
tion information io policymakers, both within 
and between nations. They can make a positive 
anbtin n ation ecn mak ig, 
contribution to population decision-making, 
provided thai the development and selection of 
tetcnlge r rvnb srso
nation's development needs and the lech
non's developent needa 

If, on the other hand, the capabilities of the tech
nologies are allowed to determine exclusively
the problems to be attended to, decide whose 

needs are to be met, or widen the gaps be
tween the already information -rich and informa. 
tion-poor, then their positive potential will not 
be fully realized. 

At present, infcrmation systems development 
in general is too often driven by technology or 

such papers via 
electronic mail and 
networks such as 
BITNET long before 
the work gets 
published in conven
tional media. That 

'New Information technologies ca 
promote the effective and efficient dis-
semination of population information 
to policymakers 

vendor 'push' than by the 
understanding of and 
response to user needs. 
This must be brought 
into balance. 

may be no bad thing (except from the conventional media's perspxctive, of cou~rse). If the 
same were true for policymakers-if they had 
saster means for accessing more information-

then their reading time-slots might be more 
productively spent than in wading throughmounain ofpapr. isan oneimelnes ldmountains of paper. Timeliness is an old bone 
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The Need for Training 

Policymakers and other decision-makers urgen.
ly need awareness and understanding of the 
value and role of the new technologies in the ef
fective and efficient delivery of population infor
mation. Many recognize the importance of con

y og poventional media, especially print media like the
C n u o u u ak a ae eso h
 

Census Forum, bu lack awareness of the
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power, capabilities, and limitations of the new 
information technologies. 

A Modest Flrst Step 

Our major conclusion and recommendation is 
that the East-West Center, in collaboration 
with USAID and others, eslablish a prototype 
interactive 'International Computerized Informa
tion Service for Population Information' 
(ICISPI), and that , a fist concretE step 
toward this end an international expert meeting 
specificlly addressing the relevFnl transnational 
network design issus, principles, and require- 
ments 1>3 convened, 

The ICI.PI network should inlerconn(l with 
and complkment related networks, and have 
ihe potential to interface with them as required. 
Frefand open access should be available to nyresTpovile person or organization worldwide. 

The network's outputs should be available both 
online (a lon--distance dial-up syslem requiringa computer terminal) and on CD-ROM. Each 

method has its advantages and disadvantages 
to particular user groups. The idea is to 
provide the user with choices. Also built into 
the network should bew an electronic mail (
mail) or voice mail (V-mail) capability so that 
the network may be used for asynchronous, in
teractive, people-to-people communication. 

The new iniormation technologies are sig
nificantly different from print and other conven
tional media in their degree and kind of user im
pact, and provide a new set of more cost-effec. 
live ard higher-impact alternatives for the dis 
semination and use of population information in 
the PHC. 

The field of population comuniation and 
population information sstenksplanning and 
development are on therrink of 'discovering' 
an array of very powerful new .ools. Such 
tools are now available, but many users have 
yet lo try them ouL When they, do, we can ex. 
pect to see greatly, increased attention to the 
new information technologies ,, purposes of 
information dissemination and use amonE 
policymakers in the 199s. 

Before Ithat occurs, however, it is important
that users receive guidelines on how to use the 
potential of the new technologies appropriately 
and fully. Inappropriate or uninformed use of 
that potential can only hinder the further 

deveopment and beneficial application of the 
new communication technologies. 0 

'Many recognize the Importance of 
conventional media, especially print 
media, but lack awareness of the 
power, capabilities, and limitations of 
the new information technologies.' 
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