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PREFACE
 

The past three decades have seen a revoluLvon in telecommunications-from thefi television transmissions via satellite in the early 1960s to the video- arid computerco, rencing activities of the 1980s. Today, telecommunications serve as the "nervoussystem" of many societies; they are multi-purpose in use and pervasive in effect. Telecommunications provide significant social and economic benefits tocritical improving
and maintaining nati1onal econ ald,,1ies )y e:terision, the quality of life. 

In the relatively short tirie dhat communication satellites have been with us,satellite technology has displayed amazing range and versatility, The technology hasdemonstrated its value to telephone and telex communications, radio arid televisionbroadcasting, business couriuunications, and the delivery of public services to isolated 
communities. 

It has also proved a soud financial and, according to many, proiductive developmentinvestment. 'ndeed, telecommui :a tions' vital contribution to development was noted inThe Missing Link, a report by the ITU's Independent Commission Worldwidetor Tele
communications DeveJopnent: 

-lenceforth no development program of any country
should be regarded as balanced, properly integrated or
likely to be effective unless it includes a full and appro.
priate role for telecommunications arid accords a cor
responding priority to the improvement and expansion of 
telecom munica t ion. 

In the last decade, it has become evident thai the developing world also considerstelecommunications a worthwhile investment. Indonesia, Brazil,India, Mexico, China,and a coalition of 22 Arab nations have launched their own satellites, Through INTEL-SAT, 27 other developing nations have established internal satellite-based communi
cations systems. 

Satei,'te communications offe: the ootential to reach the isolated and ruial areaswhich characterize much of the Third World and which have long remained outside the
 
vital flow of information.
 

In 1980 the U.S. Agency for lnte -national Developrnent initiated the AID RuralSatellite Program to explore the potential of telecommunications as means exa oftending scarce expert resources and expanding educational opportunities to remote andrural areas. Building on simple, interactive, and inexpensive telephone-based technologies, the Program developed teleconferencing systems for use as a deveiopment tool.Three pilot projects-in Indonesia, the West Indies, and Peru---were implemented to testand demonstrate that audioteleconferencing could reliably and affordably support de
velopment activities in education, health, and agriculture. 

In Indonesia and the West Indies, distance education programs were established withnational universities. 13Linking distant universities in Indonesia arid six universities inthq West Indies, audioconferencing systenis are used to provide acacemic courses to university students, to upgrade faculty skills through in-service training programs, and to 



fa \Jitate administrative and institutional communication. The effect is to make the 
expert resources of each institution available to all members of the network, thus mul
tiplying each professional's outreach and effectiveness. Over 15 courses are taught each 
semester to thousands of university students in Indonesia. The University of the West 
Indies trained over 500 doctors and nurses.in 1985 and doubled the annual number of 
teaching certificates awarded because of expanded training opportunities offered by the 
teleconferencing system. 

In Peru, the Rural Satellite Program provided basic telephone service I&6 seven rural 
.communities-and-established an audioconferencing 'Link Jor in-service. training o-health-. 
workers, agriculture exiension agents, and teachers-connecting them for the first time 
with experts in the capital city of Lima. Over 300 audioconf'rences wererequested by 
field personnel in 1985; over 92 percent of users indicatedTthat the training improved 
their work. 

The experiences of the Rural Satellite Program in.Indonesia, the West Indies, and 
Peru have shown that: 

9 	 Telecommunications can be adapted to provide affordable communication ser
vices in rural areas and provide a cost-effective means of extending social 
services to these areas. 

* 	 Telephone-basedtechnologies can be made to operate reliably in the developing 
world. The RSP pilot project networks operate at a 90 to 98 percent reliability 
rate. 

* 	 Teleconferencing, specifically audioconferencing, is an effective means of 
providing quality instruction and essential training to rural and isolated public 

service personnel. 

Beyond these major research conclusions, the Rural Satellite Program projects have
 
afforded valuable lessons in the planning and implementation of distance educatio i
 
programs, the design of appropriate technical systems, the programmatic and technical
 
management required by these programs, the process of technology transfer, and the
 
identification of the most suitable uses and audiences.
 

The following report, one of a monograph series, describes one aspect of the ex
perience of the Rural Satellite Program.
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INTRODUCTION
 

The goal of the Rural Satellite Progr (RSP) is to use telecommunications to support and strengthen established public service systems, institutions, and organizations.Rather than develop new methodologies for information delivery for agriculturehelth-,.. care, or education,-.-the"Rural- Satellite- Program prbVides a newfmeanstelecommunications-to of deliveryincrease the outreach and effectiveness pf operations ih these 
sectors. 

In Peru, for example, the Rural Satellite Program identified ways in which 'telecommunicatioins could improve the effectiveness of field extensionand agriculture. programs in healthIn Indonesia and the West Indies, the RSP established distance ,ducationprograms to improve the quality and outreach of existing higher education institutions. 

The technology that the Rural Satellite Program used was telephone. Themunications support service comit developed was audioconferencing supplemented by othertelephone-dependent technologies-facsimile, telewriters, slow-scan video, and microcomputers. !;Audioconferencing provides interactive, two-way communications which caneffectively support training, institutional outreach, and administration.discussion, question and answer, It facilitatesand immediate response. Further, its technical requirements can be made compatible with the developing world environment, 
The Program's objective 'is to explore the particular network configurations, "enduse" equipment, training, and operational support that rural telephone services require inorder to offer more than a basic commercial telecommunicationswords, service-in otherto provide services and facilities which will directly support development activities. 

Based on its various experiences throughout the world, the Rural Satellite Programhas identified several key points at the project planning level that influence the viabilityand effectiveness of telephone-based communications support projects: 

o Intera tive telephone-based communications networks can answer developmentneeds. They can improve institutional effectiveness, overcome managementbottlenecks, and extend scarce resources over vast geographic areas. They canbe used to reduce costlyand time-consuining travel. 
* For effective support of public service, programs, the telecommunications systemmust include certain "end" equipment \hich is not currently a standard offeringof telecommunications carriers. Network control equipment for point-multipointswitching within a dedicated system and audioconferencing equipment,microphones and loud speakers, are basic. such asiThey can be augmented with additional devices such as facsimile machines, telewriters, slow-scan video, etc. Allthese services require only a single telephone channel. 
* Teleconferencing services alone are not likely to yield significant developmentbenefits unless they are combined with sound programming a- d train-ng. Users'must be taught to take advantage of the two-way communication capability.Programs must be responsive to cultural differences in communication, learning, 
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and teaching practices. Users must be shown that an interactive network can 
help them. Acceptance takes tine. 

* 	 To ensure the success and longevity of a telephone-based program, its services 
should benefi t maiv user groups and support many purposes. For example, the 
comiriunications netvork used for distance training of agricultural workers can 
also be ised t, train healtih workers and teachers. Economically, for instance, 
sing le.-p irpose ;'"/scems are more vulnerable to budget cuts. By establishing a 
broad user las, and by supporting diverse activities, the cornmunicatioris 
networ ,: will be more cot;t-effoctive, be better integrated into the rural com
munitieL; it .'. ',s arid be miore likely to enjoy popular sulpport. 

a 	Telephon,--baed corcuinPicaTl sUP1,[rt flourish hest where th,ere is aONH projects 
serious cornintrue; t lr-J ,.ffort to develop rural areas or targeted instituions. 
Only under suc cor-ditio;, does it make sense for the coin run icai wns carr :r to 
provide developttont servc n,, as the arrier "q; e tiee re.o.griition for its (or.
tributions to ,ahrnnJ goals and probabiy \viid rectnc budgetarv and ether 
concesstorts -cesm.ar; to ,orO te the public seo-vecoormponent. 

The experience disOti!ed in this hardbook reflects six years of Rural Satellite 
Program activide, irluding pre-aibiy, eauibi!ity, and prograin pjaning studies 
conducted in very different countries. the Pthtpine, Indonesia, I Lu, Sudan,"Lls 
Senegal, Peru, and pats of the South Pacific and the \est Indies. This exl..,r:ietce is 
further augmented by the ,actual imp en , tat,.n of three projects in ;ndoresii, the Wes 
Indies, and Peru. Al.hough each project Iad a different character and focus, all were 
based on a skgie obJe t we: to us interactive, telephone-based cornnmu-iications to 
support rural and nationa! deve!opnient. 

Pu --of the 1landbook 

Pulling together these expel iences and lessons, the Rural Satellite Progran has 
developed tihis handbook to assist, planners in discovering the best way to use existing and 
anticipated tolecomnmunicationN systems to support development efforts. It focuses on 
the processes and issues of planning tolephone-based communications support projects, 
addressing pre-foasilility, feasibility, and operational planning stages. 

Specifically, this handbook is written to help: 

* 	 developme',t planners identify potential uses and benefits of telephone-based 
comniunications systems to support national arid regional development activities; 

e 	 sector planners assess communications needs and develop appropriate program
matic and technical specifications to facilitate and extend sector operations; and 

e 	 telecommunications planners integrate special needs of the developmental and 
rural sectors into telecommunications systerns design. 

Although this handbook is written from the perspective of the U.S.-based planner 
working, overseas, it is intended for planners in any country, within any sector-public or 
private, education or agriculture--and within any institution-ministry or university, 
telephone company or extension service. 
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Section I present:-, the user with a genrer-al ulanning methodology and approach tousing 	this handbook. Each subsequent section is introduced with a sumrnarv discussion ofsalient issue:; follow,ed by a ,eries of q''stions--or guidelineS-for the* collecton ofinfornmatiorn or; the factors xich must 	!e cif idered if te',ecommnnici tions svstems areto be 	an effective dtveKopr ent tool. 

Sectior 1I sets out the gfe.neral soci.-co ic and structurl : i' ms 	 that may affecta coTMIuncai tons project and provides sy"-ns for tools -nd ron iources thatmay 	be hepfl to the planner. Sectwin JHf ii des 	 the planane on tc, asso; -oi%,munication,. ne, d:; and 	 develop "A)plcation,vitn 	 particular reference .o the areas ofhealth, agrhiiulure, and education. ',2ecrion 1V looks ai the r rucia aspect of tie qualityand 	 quantity of the existing and planned telecommunicat ions inf rirm ure that willserve as the basis for the envisioned communicatiors support system. Section Vaddresses co.s)t iasues and guides the planner in identifyin, rthe r.sources requiredimplemnt a comnrnications support project. 	
to 

The final section provides advice to the
planner on how to organize and analyze this informatio, and begin the process ofoperational plan ring. 
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SECTION I: HANDBOOK OBJECTIVES AND PLANNING METHODOLOGY 

This handbook is primlarily designed to aid in the preparation of pre-feasibility and 
feasibility studies, although partis of it may prove useful to those doing detailed operation
lans. BecLuse ore-feasihi lit and feasibility studies are sequeitial, the information

from the fornier us alay serves as the groundwork for the latter. The scope of coverage
and level of det-iI are trolI, increas:ed in the feasibility stage. 

STIE'PS GENERAL COALS 

GNLAZ.Li-LTl-
I 10N Of.' prospective users or other group. 

. Communications need/problem is identified by 

('OiMU R4.,,!GN_ N E .. ) New telecommunications facilities create 
. OC) L opportunilty for expanded ,,ervices. 

l1. -i Confirmation of importance of the problem and 
,I'AI i<IIL P" applicability of comnmunications solution. 

) !UIlY Identification of general user groups and locations. 
General assess,ment of technical needs, feasibility, 

and cost effec r ivL-eSS. 
Decision to carry ut detailed study. 

Ill. Specification of the needs, sectors, user groups,
 
locations, types of uses, and institutional
 
support structure.
 

FEASIBILITY Detailed analysis of technical system, its feasibil-
STUDY ity, and type of communications services that 

satisfy the needs. 
Estimate of total cost and sources of funding.
Determination that the intended impact is worth 

the estimated cost. 

IV. DETAILED Detailed work plan and project structure. 
PRO,-JEI'CT Selection of staff. 

PLANNING Completion of necessary agreements among 
involved parties. 

At the pre-feasibility stage, the objecive is to examine a general or specific
problem and decide if a solution exists that :m-erits further study. In the communications 
area, such a study may be caused by a strong communications need that is identified by
prospective user groups or by a desire to explore the potential of an existing or expanding
telecommunications network. The study should seek to define and assess that commi
nications need and to identify key interested individuals, organizations, and projects,
suitable geographic areas, sources of policy support, and required resources. The study
should determine whether or not or under what conditivons it is advisable to proceed with 
a more detailed study arid set out some of the options that should be analyzed. 
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At the feasibility stage, the objective of the data gathering and analysis is moredetailed and specific. Itshould look at the options identified in the first study andidentify those with the best chamces of success and high impact. This requires detailedanalysis of the spec:ified needs and nature of the involved sectors or regions; of specificdevelopment bottlerecks (where, for t-xpl., rapid comumunication can make a difference); of imaincal human,11, and organizational req]uirements; and of the conditionstinder which the project Call su(ceed. In the case of telecommnunicat ions projects, italsorequires a thorough investigation of existing and planned coMMunica tions facilities, their 
perform~ance, re iability, nanpower

The levels, nandate, types of techtio!ogies, and tariff'chedules.feasibilitv studv should recorimend a specific course of action and do
lineate the resources that must be nobi lized, the constraints that tnust bu overcone, and 
the benefits to be ga-ined. 

In order to be of ulse to Ieople in many different types of situations, this handbook
isSiinlIItaneotUIs;y\' both general and specific. It is general in its coverage so as to berelevant to planners who are at different stages in the planning process (i.e., prefeasibility, feasibility, initial planning) and vho mray not yet have a definite idea of the
sector or tvi)e of sv.lerk i to he developed. It is also specific in its cotprehensive coverage of ultitudi no i planning considerations. It is n'.texpected that any planner willhave to anfswer all of the questions posed in those guidelines. lE.ach person will have towork within his c;wn context. The planner who is asked to dovelop a proposal for the use ofaudiocoi irencing for IIeal th services at five specific sites i naturally have a morelimited Scope of inquiry than the planner who is asked to determine if a teletphone-based
coltni ric tt1ion.,, 's-vsteH 
 ,M in soie way support educational activities. Each person willhave to ww hli, aow itsitratioi tn:;filter to select those guidelines that ire most relevant 
to his par ctlr task ald con toxt. Ilowever, in reaching a conclusion over the viabilityof moeetinlg a MeaiiCuMirin(ations n(0d, all planners will wish to include foir basic 
elemients i the irtllectlcial process they follow. 

IIENTI:ICA 'ION ANI) low important is it?
ASSESSMENT OF THE Are the prospective users a significant and

COMMU NIC ATIONS NEED motivated group? 
Can the need be satisfied by a telephone

based systent? 

ASSESSMENT O- THE Can it meet the identified needs or be 
EXISIING COMMUNICA- expanded to do so? 

TIONS SYSTEM Will it be reiiable and affordable? 

IDENTIFICATION OF What are the ,pecific types of needs?
TI-E SPECIFIC NELDS, Is the demnand extensive? Intensive?

USERS, AND USES -low many people in how many locations? 
What types of services are necessary? 

ASSESSMIEINT OF What are the resources and constraints
THE OPERATIONAL affecting t' e project's success'? 

CONT'EXT What changes have to be tiade in the 
present situation to cnsrne success? 

Who will judge wha t"sticceS" is and what 
will be the criteria? 
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This process is both linear and interactive. A complete grasp of the process stages
will greatly ensure that the final decision and plan are viable and produrtive. 

This handbook is organized around a very simple principle for planning a telephone
based communications support network: 

NEED + FLLL-COM.MUNICATIONS INFRASTRUCTURE + COST -

COMMUNICATIONS SUPPORT PROJECT PLAN 

These comnponients and their interrelationships serve as the elements of a planning base 
and compose the major sections of this handbook. 
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SECTION II: PREPARING FOR THE JOB
 

The first step in planning a two-way communications support project is to develop ageneral information base which provides an initial answer to: Where does a telecommunications support project fit into the national development scheme? This information will establish general guidelines And broad parameters for the project as well ashelp to narrow the foc:is on the n'ore !i!ely applications of a telephone-based network.For examiple, if goverelient policy manpowerstresses development or if a potentialdonor agency emphasizes training efforts, the planner should seriously consider addressilg these 1.s:;nes if policy-mnalkr attention and support will be required at 	 somepoint. Furthernirore, the planner must establish if there is, indeed, a "legitimate" and 
pressing need for telecoimunications services. A brief examination of the country's
geography and infrastructure c:n answer this question. 

This series of questions guides the planner to whichareas most often affecttelecommunications project planning--fro general political and development issues to
previous conwnun ica tions support experience. 

A 	 review of 1)olitical and deve!opment issues will indicate any special constraints
and/or areas of potential for applications policy: 

o 	 What are iimajor development problems? What is the average level of educa
tion? What is the national literacy rate? What are primary health problems?
What are life expectancy, infant mortality, and population growth rates? Whatis 	the level of food production? What is the agricultural export-import balance? 

o 	 What are national development priorities and strategies? In addition to the
national "five-ycar" development plan, governmient policy can be discerned
through special interventions, projects, and budget allocations. 

e 	 What are doilor agencies' priorities? Country Srategy Statements are prime
sources of information. Are there policies which prohibit infrastructure support 
or equipment purchases? 

e 	 What is the national political power structure? What is the "approval" process
for major policy decisions, budgetary outlays, special projects, etc.? 

e 	 How stable is the government? Will its 	policies and initiatives endure over asignificant period of time? any elections scheduled which mayAre affect the 
planning process? 

A review of geography, infrastructure, and communications services will indicateany special need for telecommunications services and assist to delineate their role indevelopment support. Telecommunications is used to overcome distance and physicalbarriers to communication and information exchange. It can often compensate for thelack of other infrastructural resources services,and such as roads, transportation
system,-, reliable postal service, etc. 
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o 	 Dces national geography make physical movement difficult? For example, is the 
country an island nation or an archipelago? Are there mountains or deserts or 
jungles that fragment the terrain complicating coninunica tions and transpor
tation? 

* 	 Are there significant population centers in rural areas isolated from the rest of 
the country by lack of transportation or coMuunications services? 

o 	 Is tile trans1',prtation systemi adequate? Are roa:'i in good condition? Are there 
navigable rivers and waterway networks? 

* 	 Are there biiw., plane, train, or boat services? How reliable is each means of 
transportat ion? I low costly? And how long does it take to get from a typical 
rural area to major commercial and political centers? 

o 	 [low do people in rural areas obtain information, news, assistance, etc.? How do 
they conutica te w'i th other areas? 

o 	 \W hat are the ioans of infortmnation distribution? 

o 	 Are radio, television, and telephone services already available to rural areas? To 
\vhat percentage of th, )opulation? 

o 	 I low are ne% spapers distributed? When do they reach rural areas? 

* 	 flow extensive, reliable, and costly is the postal service? How long does the post 
usually take to reach the rural areas? 

A review of national telecommunications experience and orientation can be en
lightening as to policies and potential support prevailing in this sector. 

" 	 Is the government a memrfber of any international association or agreement, such 
as INTELSAT, PANAFTEL, A-SEAN, or the Lome Convention? Such an affilia
tion -an indicate national telecommunications policy and i-hilosophy. 

" 	 How sophisticated is the telecontinunications sector? Is a satellite used for 
domestic service? Flow many telephones are there per capita in rural areas vs. 
urban areas? 

" 	 What services are offered-even if only in urban areas or on international 
routes? Computer service i:ot ten a good indicator of carrier sophistication. 

" 	 Has the country previously participated in a telecotnmunications or communi
cations suriport project? For example, Project Satellite, AIDSAT, Project Share, 
SITE, etc.? What were the results and consequences? WVho were the sponsoring 
and participating organizations? %Vhatled to national involvement? 

Finally, a few !mkcellaneous issues which will affect planning should be addressed: 

o 	 To what extent Is the country electrified? Does it provide reliable service? 
These are important factors at the feasibility and planning stages of a corn
munications support project as the need for stand-alone power services add an 
additional level of complexity and expense. 
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* 	 Are there any trade agreements or regulations in effect that govern the purchase
of communications or electronic equipment? If the planner willso, need to 
consider a new subset of parameters. 

a 	 Are there any cultural or language barriers which divide the nation that would 
inhibit two-way communications? 

9 	 Wh are budgetary and fiscal planning cycles? These will be most salient in 
setting timelines for study conclusions and proposal presentations. 

As evidenced by the preceding discussion, the process of feasibility assessment and
project planning is largely one of data collection. This process is greatly facilitated if
the planner arms himself with a few basic tools and a list of information sources. 

BAS(C TOOLS 

MA P) 
TAPE RECORDER
 

CAMERA
 
SLIDES, VIDEOTAPES, DIAGRAMS
 

BACKGROUND INFORMATION
 

o 	 MAPS provide major assistance to the planner as telecommunications projects
are primarily aimed at "bridging the distance" between people, expertise, and resources.
It is therefore essential to understand the distances and locations involved in order to 
proceed with site selection and planning. 

Maps are an efficient way of organizing information as well. They can be used toplot potential user groups, record user group activities and functions, as weH as indicate 
the telecommunications infrastructure. 

Because it is often difficult to find accurate maps in-country, detailed maps
showing topoa-aphy, roads, administrative divisions, and the telecommunications
 
system-should be obtained 1:rior to 	departure. In the United States, NASA, the U.S. Air
Force Map Publication Center, and the ITU Documentation Center are good sources.

Once in-country, try the tministry of interior or natural resources. 
 Tourist maps are not
 
sufficiently detailed.
 

* 	 TAPE RECOR DERS can record formal interviews, informal discussions, face
to-face training sessions or classes, although permission should be obtained from par
ticipants in advance. And remember that recording can sometimes interfere with the
free flow of information, so it may not always be appropriate. 

e CAMERAS can docuimeit conditions in the field as background for projectplanning, such as buildings where equipmenti might be installed or where groups might
meet (schools, municipal offices, or the telephone company offices), the general con
ditions of the terrain, the existing telephone system, and the nation's electrical 
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facilities. Before taking pictures of communications equipment, it is advisable to inquire 
about government rules and regulations. 

* SLI[ThS, VIDEOTAPE, DIAGRAMS, ETC. provide an easy way of explaining 
the uses of a communications support project. Slides or a videotape depicting activities 
similar to those planned will go a long way in engaging the attention of policy-nakers or 
those unfaniliar with the concer)t of communications support. Furthermnore, pictures of 
the equipment in use dimiinish the "high-tech" aura of a teleconferercing network. 
Diagrams of similar networl: configurations can serve as a planning base for telephone 
company personnel. Exploratory discussions are greatly facilitated by enhanced user 
understanding of the proposed activity and technologv. 

These naterials can usuallv be obtained from otlhr communications support project 
principals--such as the user institntion, implementation contractor, or donor agency. The 
Rural Satellite Program, for example, has prepared a videotape on its pilot project 
activities. Soie sources are Ali), INTELSAT, ITU, the World Bank, etc. 

* BACKGKIOUND INFORMATION consists of donor agency reports and studies,
such as All) Country Developnment Strategy Statements and Policy Papers, the U.S. 
Department of State's Country Protiles, the World Bank Sector Policy Paper, and the 
United Nations Yearbook. National development plans ("Five-Year Plans") and sector 
plans are of equal importance. 

INFORMATION SOURCES 

U.S. Agency for International Development 

World Bank and other miultilateral assistance agencies 

Clearinghouse on Development Communication 
(Academy for Educational Development) 

University libraries 

[Host government officials 

Telecomnunications authority staff 

Business managers 

Potential users 

In the United States, desk officers and subject specialists at AID, the World Bank, 
and relevant U.N. agencies can be prime sources of information. Consider as well 
private voluntary organizations and consulting firms which have worked in the country or 
on telecommunications projects. Visit or write to the World Bank library and the 
Clearinghouse for Development Communication (Academy for Educational Development)
in Washinigton, D.C., wkhich maintain current publications and other documentation on a 
wide r;lnge of cnfmiunications topics. 

University libraries in the United States are also a useful resource for books, 
journals, and perhap even the countr y's newspapers. In addition, university departments 
and individual faculty members often receive unpublished materials. The Foreign Area 
Studies Division of the American University in Washington, D.C. publishes an area 
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hand)ook that !s worth reviewing. Other libraries specializing in counturicatJons and 
area stud'es can also provide information. 

In the host m n- rv, noe itornation, of course, will be available, including thecOuntry's most recent. developoent plari, national census reports, ar.d so on. ]ic mostbaric resource is the wide range of people who are bntrested in or could , so tele
cominir ications. 

e LOCAL COU NI't!RI AR,.T, cai , guide the plimer throumgh the governirient bureaucracies, provide insit int policies and politics, and overconme anv languageproblem s. In the pieh-asibility phase, this individual need not be M iU ith projectparticipants or involved irlstitutions, although he will be more effective if he has accessto key people. At tho foaskiilitv stage, it is imporit t that the cent i turpart be officiallyassociated with the proje-t iis (ontinuing infort ed support ,' ill be needed for negotiation, planning, and itipwiemontation. Thus, che local counterart should be associated
with the group that would be nilthmatel, responsible for the project. 

e C VE.RINENT, LAGENCY, AN) PRIV.ATE SECTOR OFFICIALSwho have some re:poitisii t for the project under consideratie;i will be valuable sourcesof information. Governiiernt iemios, circulars, previous and projec ted budgets,
project evaluation reports are all iiportant resource tools. 

and 

o LOCAL BUS!NESSi U M.A(AGES can provide good information about the qualityof the telephone system and service. P'ecause they use it for business purposes, they arelikely to be ere ac-curate in their assessnient of its quality and utility. Electronicsretailers are generally able to des;crib, telecommunications equipment rc:,air and main-.tenance capabilities, spare parts availability, and mostthe cornmon problems with 
electronics e(tuipnent in the area. 

a POTENTIAL CONSUMERS can be visited, not just at high policy-making or management lewdls but also at the field level. Talk to village leaders, teachers, health careworkers, extension agents, managers of small businesses, farmers, telephone technicians,etc. about their communications needs, their uses of the telephone system, uses of
coninunic:at ions media in their work, etc. 
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SECTION III: APPLICATIONS PLANNING AND SECTOR ANALYSIS 

Seldom is a development planner given "carte blanche" to develop a comnuni
cations support proje:t wherever or for whatever purposes he selects. The reality is that
projects (and plan,.rs) have clients with specific needs and who have generally nade the
first step ir determiining wlkit institution or a. vities a coin inunica tiors syster will,
indeed, support This :cion has been developed to assist the planner inacquiring, the 
necness:- ry irnfornation to kdentkfy the pecific sactor>; comnunication needs and deter-
Inifle the best miedwor.and ,rogra n matic corfiguratioirn to nroet these needs. 

J ephne ba-sed con ircat ions systenr: can be used to support a variety
dev.lepn ent activiti.s. The imura! ePr' utar, on 

of 
atellt am fo used the health, education,

and agnir:ilttw sec tors. F or this reason, detail- planning bases have been provided for
these sectors. tlowev,.r, the application possihilitie; of a telephone-based system in 
these and other sector; are simliJar: in-servic training and staff upgrading programs,
ins trutional and infor nation exchange pro,_rns, and iristitution aodministration and
multi-sire niiana ,o mnt. For the i ,st part, the palnning guideline, are generic and apply
to all sector:. Aind t1, key que.s5tions renain the same: 

o 	 Are there conmiunications needs can addressed awhich be by two-way com
muni(atiois support project? 

e f low can a two-way con munications network be used to meet important de
velopmen tal needs? 

a 	 Is there a demand for the services provided by a two-way communications 
network? 

a 	 Are the needs being addressed significant enough to justify a communicat', ns 
support project? 

A1pplica tions Ilanning 

Aitributes of a Tciephone-based Network 

A first step in applications plannhng is to know the attributes-both advantages and 
drawbacks--of the proposed technology. 

A 	 telephone-based network offers two-way conmunication. It supports immediate
interactive voice ard/or data comminiunication. This interaction is central to effective
coordination, information exchange, and instructional and training efforts. Tele
conferencing etworl.:s can link many groups of people at one time for multi-site, multi
participant confe encus, seminars, and training sessions. 
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ADVANTAGES OP DISA VANTAGES OFTELEPHONE-BASED TELEPHCNEASEONETWORKS TFLEPHONE-B.ASED 
NETWORKS
 

o interactive * limited audience 
e inulti-site linkages e requires close coordination* spontaneous * requires careful 
o immediate prqrarefl* personal prograr development
* hands-on usage 
• cost-effective 

Like an ordinary telephone call, teleconferencing allows for spontaneity, immediacy, and a curtain "intimacy." The end equipment--siruplespeakers--is easily operated by the users. Unlike radio and 
microphones and 

television, a technician doesnot serve as an inter! .diary betk een the user and the ecluipnent, nor is theseparated from his audit:nce Userby the Line between taping and broadcast. And like thetelephone, a telronferu'ncit rne'iv. or!< is ,arelatively re, trictive inedia. Participantsmust comne to predeterrainn Uonei ci, locLations; active Lartiipation and interaction,its key assets, lcessitat that the audieice remain lirnited. It cannot duplicatesheer numerical outreach l iiof th. ass 'Uta, radio and television. However, 
the 

where thereis a need for immediate, interactive communication between specialized groups atmultiple, widespread locations, a tolephone-based network can be invaluable. It mayactually be the oiily efficient ai U :os,--ffective means of carryinag out som1le activities. 
Unlike the ordinary telophone, havever, :i Leleconferencing network links manypeople at one t ite to closely approx ia te face-to-face meetings andsimilar to face-to- face lniit. seminars. Andtirigs a ci :,eninars, teleconferences require careful preparation to be effective. 1\ prvuductiv- meeting wili always require an agenda and direction; a l(A cessful training :em i-'a vill always include a pedagogicilly sound, wellplanned presentation and sui)p)ort Iiiaterials. An easilyteleconferencing network used delivery system :uch as adoes not obviate the need for advanced planning. LUs',-rseasily "seduced" by the spontaneity and ease of use and 

are 
tend to ignore the preparationthese activities nornially require. 

In iddition, there are spevial considerations for program delivery posed bydistance separating the sites. theAlthough easily bridged by telephone circuits, thevening miles can corpciicate support materials 
inter

distributiun, scheduling, and part,--ipantnoti fica t ion. CarcfIul coordination is required, even if these tasks are facilitat-d byspe-..,l equipment, such as a telewriter or facsimile machines.
 

Based on 
these at tributes, a telephone-based communications support project shouldmeet the following critLeria: 

w Fulfill a developmen tal need which can be addressed by expanded two-waycoin mun icattLion, Specifkallv, extend institutional outreach capabilities, expandinstructional opportiuni ties and audience, strengthen institutions through staffdevelopmet and iniproved administration and management, and provide a means
of maximizing scarce humlan resources. 

* RZeplicate or coinpiement actual communication patterns and institutional 
linkages.
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* 	 Fit into institutional organization or structure. For example, a commurications 
support project could become a component of the extension department of the 
ministry of agriculture or the training section of the department of health. It is 
risky to establish a new, separate "department" without having a previously 
developed constituency or support structure. 

* 	 Serve .- broad enough clientele to spread the financial responsibility and to 
justify unified investment. 

o 	 Be congruent with available resources. F--or example, if a distance training 
program requires support materials or study guides, both the resources to 
produce the materials and the means of de',very should be a'ailable. 

* 	 Be consistent with user schedules, availability, abilities, and needs. 

@ 	Employ technology compatible with project objectives. Te!eu~hone-based 
systems, such as audioconferencing, are well suited to training and coordination 
efforts; IIu shiort, any activity which is enhanced by two-way comumunication. 
However, if project objectives call for broad information dissemination to the 
general popuLlace, broadcast media are appropriate. 

Needs Identification and Analysis 

Whether the planner is responsible for a single sector analysis or a multi-sector one, 
he must be familiar with the priorities and objectives, successes and failures of the 
area(s) under investigation. A communications support project must not only prove 
useful to the ulLiniate users, but it must be congruent with client-be it government, 
ministry, or istitution-goals and policies. Otherwise, invesLnent in the comv1muni
cations support project may not be forthcoming. Conversely, it is not the government or 
institution which will eventually participate in a teleconference, but the individual user. 
Therefore, analysis mLust take into account both institutional and individual needs in 
order to identify the most feasible applications. The figure below shows the relationships 
of the various factors which should be examined in a sector analysis. 

The following questionis should assist in developing a sector profile and to identify 
needs: 

a 	 What are general national development goals? Is there an emphasis on a specific 
sector? Are certain regions or geographic areas the subject of focus? For 
example, is the develonwent of a river basin area a target for government 
action? 

e 	 What are the development prior ties of potentially supportive donor agencies or 
international organizations? Are they compatible with national, regional, or 
sectoral goals? 

* 	 What are the policies, mandates, and priorities of the sector at a national 
level? Regional level? District level? A review of the sector development plan 
and discussion with policy-nakers and leaders at the various levels will be re
vealing. 
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SECTOR ANALYSIS
 

PUBLIC AND PRIVATE 
SECTOR ORGANIZATIONS 

ACTIVITIES 

SECTOR CLIENT AND 4 GEOGRAPHICPERSONNEL OTHER GROUPS I OCATIONS 

CURRENT COMMUNICATIONS PATTERiS 

LDITIONAL COMMUNICATIONS NEEDS 

NEW COMMUNICATIONS 
STRATEGY AND
 

POSSIBLE OPTIONS
 

TELEX TELECONFEFINCING NEW REPORTING TSYSTEM NETWORK I & MEETING SYSTEM OTHER 
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# 	 Wnat are actual sector activities? These activities !nay vary from region to 
region. For example, the ininist-v of agriculture may concentrate on rice pro
duction in one area, ca',sava production in another; or the ministry of health may
have to contend with yellow fever in a tropical area, goiter in mountainous 
areas. 

* 	 What are the (urrcn t pe(iai projects or cai,-aigns mitiata d byv the sector? For
exampIc, has the mninis trv of educa1ition instilu ted a teaci n.r-upgradi ug program in 
response to a naI. ia enm phaisis t'11 iimproved education l? tIa-le mii is try of
health initialted a nationma vaccination campaign? These type-; of activities can
generally beo ,efi, from l!,, support offered by te!ephone - oOh!I ntillclat ions 
networks aid of ten provide the .- r;l me ,ve rationale for the ,e(Vmi red inve:stment. 

* 	 Has the sector developed any special strategies to prom ote its goals? For
example, a cainpaigli to increase agric-Iltural production may emphasize training
of extension vorkers or sharingr, of field research. 

* 	 What are budget,(a lo(it ions? Priorities of any type generally can be deduced 
froi tile rlllutlnts next to line ito'1inS. 
What dc sector personnel--th oughou t the hierarchy-identify as priorities? 

Delve beyond the institutional representation to what the individual himself feels 
is needed. Wh-it would help him do hi, job betle? Or his employees? Perhaps
he requires bet-,' tr c(oordination, anlagermend t, support, access to in for mat ion, or 
sl<iils training 

ThroughoIt thi:; process, the distinction must be noted between "need" and
"demand." The )lanmner wvill probably identify many needs,. Kut if th ose needs are not
perceived by the potentia! usiers and if solutions to these needs are not demanded, there
is a chance that a project deemned feasible in the concept stage will not prove feasible in
the im plemientation stage because it will anot have constituency for its services. 

Communications Support 

Essentially, the analysis underlying a comnmunic.tions support project will focus on
informatioi flows between different groups and locations comprising the sector. Within
the various sectors, these communications structures generally exist: 

* 	 Management or reporting structures--essentially refl-ring the organizational or
institutional hierarchy such as central office relations to 	field offices, etc. 

* 	 Administra-ve structure-reflecting the self-maintenance functions of the 
organization such as personnel, accounting, etc. 

* 	 Primary activity structure--reflecting the mandated functions of the organi
zation such as agricultural extension and research, health care delivery, etc. 

The interaction among these units, the information flow and the information
processing is the focus of the communications support project. Its goal is to facilitate
and support these functions to improve outreach or administration or substantive perfor
mance. Specific points in the communications process where a two-way communications 
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network could help-whether for training or logistics coordination or anything else-must 
be pinpointed. 

In addition to t ,e official structural blueprint [or sector operation, it is importantthat actual patterns ot communication or organization are observed so that applicationsplanning is based on reality. Often, the central offrice's representation of how branchoffices work does not accord with actual practices or field operations. Essentially, who
talks to whom for what purposes and how frequently? 

The nature of the communications support project wil' determine at what level thecommunications patterns are expiored. Project focus may be overall sectoral support, orsupport of a few institutions within the sector or perhaps a single institution. In investigating an entire sector, agriculture, for exarnple, all the organizations ai:d institutions 
must be considered. At a more "micro" level, the linkages between a fe\v designatedinstitutions-possibly research and extensilon---or within a single institutin-research 
alone--will be subject to analysis. 

These qluestions focus on identifying existing communications patterns and on exploring how a telepholne-based communications support project might improve infor
mation flows. On a sectoral level: 

v What are the organi;zations art institutions within the sector? Although it is
likely that most sectoral activities under consideration in the fields of health,
agriculture, and educa Lionl will fall under the aegis of the national ministries,
non-governmental or private organizations and activities should also be iden
tified. Farmers' cooperatves, business associations, or private universities 
represent both potential users and resource providers. For example, in the Peru
Rural Satellite Project, a collaborative distance training program was estab
lished between health care field personnel and the private Colegio Medico. 

* What are their duties? What are the institutional linkages? How do their ac
tivities affect each other? Do they collaborate on joint projects? 

* With whom do they collaborate or comrrwunicate? For example, a health rninistry's nutrition unit nay interact with the agriculture ministry's crop research 
unit, or within an organi;:ation such as the ministry of agriculture the research
unit may collaborate with the extension unit. A highly centralized system may
have mnany institutions reporting back to a central headquarters. 

e What means of conmunication are currently employed? Meetings? Telephone 
conversation? Mail? 

At an institutional level: 

* How is the institution organized? Does it have a headquarters and field offices
in different geographical regions? Is it organized along functional lines, as atraining unit in one place, research unit in another? An organizational chart
which identifies key roles and individuals is helpful. If possible, it is a good idea
to ascertain staffing patterns. Many organizations rotate staff to various
positions, including field assignments. A c higher levels, personnel are often
political appointees and subject to changes in administration. At later planning
and implementation stages, the planner may find that the originally supportive 
personnel have moved on. 

17
 



* 	 Flow does it provide for internal communications? Consider the "systerris" in 
place for information dissemination, staff meetings, logistics support, in-service 
training, program reviews, etc, 

* 	 How does it extend its mandated services? For example, how does a university 
operate its outreach or continuing education program? 

Institutional Support 

Although a major question of any applications planning exercise is "How can a 
communications support project assist sectoral institutionalor activities?", the planner
musL also ask: 

* 	 What support will the sector or institution provide the communications support 
project? 

* 	 Are there sufficient resources to support the project such as personnel, facili
ties, materials, etc.? 

Section V looks more closely at the resources required to operate a communications 
support project; however, the planner should keep the following in mind while considering 
applicatiuns needs. 

Institutional structure and organization will play a critical role in the feasibility
assessment and later implementation success. It must be remembered that the operable
word in "communications support project" is "support." The technical network and de
livery system are relatively neutral entities. If the operating structures and procedures
of the targeted institutions are not sound, it is unlikely that the comnunications support 
project will have much impact. inall likelihood, it will serve to point out operationalshortcomings. In short, the communications project will be most productive if the 
institu:ion's oneraLions are reasonably effective. Institutional reform, rather than im
proved productivity, will require more than a comnunications support component. 

On a more irninediate level, the institution(s) will have to provide operational
support of the project by integrating it into existing structure and providing personnel
and materials as required. 

Institutional use of the telecommunications network should be extensive and sig
nificant. !f sector o'r institutional use is not sufficient to warrant a network, other 
potential uses should be investigated. 

For example, once the viability of an agricultural support project is established, it 
isprudent also to find ways in which the health care system can use the communications
network. First, sharing facilities distributes the costs and increases the time they are 
used. In the Peru Rural Satellite Project, for example, the teleconferencing rooms (and
network) serve the education, heaith, and agriculture sectors, with use totaling about 300 
hours per year. Second, the need for additional support which can be provided by a 
telecommunications network in a country is likely to exist across sectors, because 
sectors face similar shortages. At the same time, however, the involvement of several 
sectors makes the planning exercise more corriplex: facilities of the different sectors can 
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be some distance apart, supervisors may not be at the same locations, or project re
sponsibility may be diffuse. 

Telecommunications services need not always be shared among sectors, as in the case of university-based distance education programs. In the Indonesia and the West
Indies Rural Satellite Projects, the potential number of users in the key organizations
specifically the national universities and campuses--were sufficiently nunerous towarrant concentration solely on the needs of the principal giotup interested in the
telecomnunications system. Although these projects served national universities, it
should be noted that the faculties were diverse enough to cover several different sectors(e.g., medicine and public healtlh, agriculturn2, basic sciences, etc.) and the uses of the 
system were varied (e.g., undergraduate courses, faculty seminars, administrativemeetings). [niLherilnore, university extension and outreach activities encompassed
governmental and comnunity organizations. Therefore, although one type of institution 
was served, its interests were broad. 

l:inally, it iust be remembered that the communications support project goal is toin)rove operations and perhaps even streamline institutional procedures. Although many
things could be acconplished effe(.:tively through tile use of .'telecommunications network, other derirands on the institutional personnel must always be kept in mind. Physi
cians have to at tend to clinical dutie.: along with providing diagnostic support to ruralhealth care workers; extension agents m1ust work with farmers who are often scattered 
across a large area; teachers are naturally occupied with classroom duties. In-service
training or admnin i:;trative meetings take them away from these vital activities. It is best 
to schedule a few well-planlned and needed sessions that hold the interest and attention
of the participants than to fill up "air time" with so many programs that their profes
sional duties are c:ompromised. 

As discussed above, there are many general issues which must be taken into con
sideration when planning telecommunications applications regardless of sector. The
following are sector-specific considerations for planning such programs. 

Sector Analysis 

Health 

The health care system in developing countrie.s has traditionally been the sector 
most interested :n using telecommunications to support its activities, primarily through
two-way private radio networks. The major focuses have been the coordination of 
emergency evacuations, patient evaluation, and the movement and in-service training of
physicians, nurses, and other medical staff. With the expansion and improvement of rural
telephone services, other valuable applications are being developed. Telephone-based
networks have the potential to )rovide: 

a administrative and logistical support, such as ordering supplies, transfer of 
patient records, or planning the visits of specialists; 

* diagnostic support of patients for health care workers in remote areas; 

m patient managenemit support, including decisions about the need to transfer a 
patient to another facility; 
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" support and coordination of public health campaigns, epidemic control, and 

public health emergencies; 

" 	 more efficient gathering of health care statistics; and 

* 	 in-service training for all levels of health care personnel. 

Tools and General Information 

As the above applications suggest, telecommunications support is generally ained 
at hea!th care providers, i.e., doctors, nurses, health workers, and administrators. The 
telecommunication network links these health professionals for training and vital
information ex.-hange; the direct impact on patients is very limited. Therefore, some 
organizational structure for the delivery of health care must be in place for a developing 
country to benefit from telecommunications. 

To establish the extent of that structure, read sections of national planning
documents that refer to the health care sector. Reviewing major regional development
plans, such as those for irrigation projects, can also be worthwhile. They often have sig
nificant health care components that do not necessarily show up in the sector documents. 

Visit hospitals, health care centers, private and government clinics, training insti
tutions, and universities to observe daily activities and to discuss priorities and con
cerns. If patient transfer logs and other internal record-keeping systems are available, a
review of them can be useful. Posters, pamphlets, and brochures can provide valuable 
information on past and (:urrent public health activities, as well as an appreciarion of the 
skills and resources available in the country. 

Although telecomn-munications support of a health care system does not have the
patient as the ininediate audience, the outcome of improved communications, of course,
shold be better services for consumers. Durin, the planning stages, therefore, it is
important to sample ,::onsunmers' reactions to learn if their perceptions of the system's
problems match those of the health care staff. Talking with the ultimate recipients of 
health rare can also help establish whether there are some services they need that the 
health care system is not providing. 

Sectoral Organization and Structure 

Obviously, no health care system in the past was planned with telecommunications 
support in mind. Yet the manpuwer and material resources scarcity facing many de
veloping countries makes telecommunications a valuable tool in this sector. For many
years to come, rural health care workers will receive only limited training and will have 
to rely on a centralized system for information and support, which is exactly where 
telecommunications can be of assistance. To develop a profile of this potential role, 
here are some questions to consider: 

e 	 [low is the health care system structured? A description of the administration, 
including national, regional, state, and municipal responsibilities, is clearly an
important starting point. Investigate how supplies are provided, how patients are 
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managed and transferred, how staff are trained, and how salaries and other 
payments are disbursed. 

e 	 Where are the components of the health care system-including such special
facilities as mialaria control units or family planning clinics--actually locatedwithin the country? At what level are laboratory or medical research facilities 
available? 

, 	 How do the different levels of the system interrelate for the different activi
ties? Do physicians, nurses, or specialists routinely visit rural clinics? Do ruralhealth care workers have a say in ordering supplies and, if so, how do they go
about it? 

* low does information move through the systcrm? Information flows to bevestigated include n only paper records, also 	
in

but word of mouth. Try toidentify bottlenecks in the flow of paperwork. Of course, more efficient paperflow does not in itself improve performance: What happens t,) the documents
and informiation after they are collected and assemnbled? Could more efficient
information flow resolve problems? Or do present levels of staffing and other
factors make it difficult to institute real chanige? 

" What is the reporting hierarchy? Which level is responsible for which function? 

* 	 What is the general condition of the health care facilities? What type of supplies
are available at a typical facility and to what extent? Issues to consider in this area include whether facilities have been built as rural health care stations aridwhat facilities exist for the efficient and safe delivery of health care. 

* 	 In what form are patient records kept and transferred? When special tests arerequired, how are their resuilts transferred and which level of the health care 
system acts on them? 

* 	 Do the official linkages for patient transfer or advice correspond to actualpractice? Hospital arid clinic records and discussions with health staffcare canhelp identify the actual linkages, which are often based on 	such practical considerations as availabili Ly of market roads, air taxis, or particularly relevant
expertise at a given location--details that can get lost in national sector 
planning. 

" 	 Ilow are more routine data collected and analyzed by health care personnel?
Are such data used for monitoring or for regional or long-term planning of the
health care system? 

" 	 Is the organizational structure the same for curative and healthpreventive
care? If other ministries or regional development projects are involved inactivities related to primary health care; identify their structures and theirrelationship to 	 the health care sector. Learn where the points of contact are,
even if it is only that facilities or staff of the different projects are in the sametown. Do different channels of information and responsibility exist for specialcampaigns? 

" 	 In summary, what are the frequency, volume, and regularity of all categories of
contacts between different locations in the system? And what changes in 
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service outcomes could be anticipated if such communications were regular and 
immediate? 

Prospective User Base 

Teleconrnunications systems can effectively extend the reach and services of 
scarce professional staff to support health care workers in the field who are less well
trained. Some basic questions need to be asked, therefore, about who is available both to 
provide the support and to receive it: 

* 	 flow many physicians, specialists, and nurses are there, and where are they
located? If a gcreral project area has already been identified, a detailed ac
counting of staff should be iade. Otherwise, a more general description in 
terms of rural and urban distribution sh( uld he possible. 

e 	 What are the general job functions of the staff at the different levels for
medical tasks as vell as for administrative chores and those related to public
health? 

* What outreach functions of the staff require travel and transport? Consideration 
here should be given not only to the frequency and urgency of such travel but
also to the value the staff assigns it because they can accomplish non-job-related 
tasks or persona business. 

* 	 How does the :;taff divide the re.3ponsibilities a.sociated with the transport of
Rupplies, lcti ents, ald , tlient records? How much paperwork is there and what 
administrative proesses, such as signatures and authorizations, are involved? 

* 	 What trainiig and qualifications do, the ilair categories of personnel have? For 
example, are rural clinics staffed with nurses or community health care workers
with limited trailing? Is ti;e tra iing that rural staff receive well-suited to the
principal health care problems they encounter? 

* 	 Do the staff have access to refresher programs or to COurses on new techniques 
or on problems they have not previously encountered, such as sudden epi
demics? How are such programs adCinistered--rilust staff travel to a central 
site? Ilow often do the programs take place? 

# 	 Can the health care staff identify bottlenecks in their day-to-day activities that 
can be helped by immediate and reliable telecoimunications services? Take 
particular note of their concerns and cautions. 

* 	 Is the health care staff, particularly at the more senior levels, under pressure to 
do outreach and community visits? Their views on this, especially in light of the
limited time they have available and the great distances often involved, becan 
invaluable. Do they see telecommunications--and in particular teleconfer
encing-as a bridge between field realities and professional pressures? (For this
last task, it is impor tant that the health care stiff have a good understanding of
the communications sup)or t project---hoth what it can do and what the user and 
equipment will look like. The R.,al Satellite Program has found that general
discussions abouL telecommunications tend to assume science-fiction, space-age
proportions that either intimidate or alienate potential users. Describing the 
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potential in concrete terms and the equipment from the user's perspective, i.e.,simple speaker phones and/or microphones, wili elicit generally helpful re
sponses.) 

Communications Support 

In many instances, coMHlunicatorIs projects will be familiar to health care staff interms of radio or television campaigns directed at the general public. In 	some cases,two-way radio svstomis will have been used for emergency measures or for coordinationof 	physician travel, hiot they are not readily available to the rural health care worker.mentioned above, to 	 develop the proper planning base, it is important 
As 

tu describe in 
practical terms the differences between the mass media--radio and television--and
telephone-based systems. 

To obtain a baseline for the communications strategy, consider questions such as 
these: 

* 	 Do people in the project area have experience wih the use of two-way radios orother broadcast media? For what purposes and to what effect? low have these
media been used in the health care system itself? 

e 	 Has the rural health (care staff been actively involved in radio campaigns orother related projects? If any campaigns are currently in progress, what is the 
general reaction to thei? 

o 	 Which points in the health care system are linked by telephone? What is the 
phone system being used for and by whom? 

* 	 Is the present telephone system part of the reguiar telephone service or is it aprivate network? Who maintains and services the equipment and what power 
sources are being used? 

* 	 What is the potctitial level of telephone Usage? Between which locations is the 
use most frequent or most critical'? Staff at facilities that already have telephones can indicate other locations they need to communicate with as well as 
assess the benefits and problems of the current service. 

SFlow is the telephone service integrated into the operations of each health
facility? 

care
In other words, who is in charge of answering the phone or routing callsand relaying messages? [low successful and reliable is the process? What are

the restrictions on its use in terms of service availability? 

With the information obtained from these questions, the plarner wi:l be able toidentify sector communications to determineneeds, 	 whether a telephone-based conmunications network woLild Meet these needs, and to assess which units, groups, or levelswithin the health care system would benefit most and best utilize a communications 
system. 
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Education 

Over the past decade, the use of telecommunication,: for education has increased,
particularly in the areas of educational television and radio. Although these media have 
been used with somne success at the primary and secondary school levels, most distance
education progra-Am,, have ftacused on higher, continuing, and professional education. 
Telephone-based audiCconfereuc ing systems have successfully supported distance edu
cation in the United States, Car ada, and Lurope. The Rural Satellite Program projects in 
Indonesia and the West idies la,ve drn10nstrated thait andiocon ferencing is an efficient 
and effective means of delivering training a.id instruction over vast distances to isolated 
and rerote audiences. 

There is less precedent for the use of telecm ro u ui cations systens in the field of 
nonformal education. The Rural Satellite Program teleconferencing projects in Peru and,
again, the W'est Indies are perhaps the only examples of this application in the developing
world. However, as telecommunications services become more widespread and available 
in rural areas, nonformal education can benefit significantly. 

In general, telephone-based systems are an effective and suiccessful way to deliver 
education when: 

o 	 the instruction is relatively specialized and not easily accessible 
* 	 the number of learners is sonewhat limited 
* interaction is inportant to the learning process
 
a the stcldents are urotivatcd and are experienced learners
 
* face-to-face instruct ion is impossible, low quality, or too expensive

* 
 highly skilled teachers are not readily available locally 

BroadcastingJ, sy.tems, on the other hand, are cost-effective for teaching mass audi
ences. Telephone-based s\,stemns are not cost-ef fective for teaching mass audiences, but 
they have a chlfirilte place inmore specialized learning situations, because they allow 
discussions and responses to individual questions. This interactivity has long been rec
ognized as an effective arid essential teaching technique. 

With the expansion of telecommnunications systems in developing countries, several 
education areas could benefit, stuch as: 

, 	 in-service teacher training; 

e 	 higher education, in particular to bring scarce and specialized staff resources to 
different campuses or to support local study efforts; 

e 	 staff and professional education, especially for people in remote and rural areas,
but also for those in distant cities that lack qualified teaching resources, such as 
in accounting or management; 

* 	 skills upgrad mo for relatively specialized technical jobs, such as laboratory 
technicians; 

@ 	administration services, including curriculum discussions or review of systematic 
teaching methods; and 
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Jmages from Uwe AID Rural Satellite Program
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Satellites can provide telecommunications
services to remote and rural areas. The 

smaller the earth stations, the lower the., ;'/., /costs. The Peru Rural atelliteP 

the first to successfully use small sixmeter statio wi t h the international 
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Basic telephone service is essential to rural development. For the 
first time, the rural Peruvians in the remote San Martin region 
are connected .ith Lhe i-ation'- commercial and political 
centers--and with each other. Within months, the new telephone 
system was used to capacity and has since been expanded twice to 
accommodate heavy usaqe. Over 110,000 phone calls were made 
in 1985, generating over ,l00,000 in revenues. 
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Push-to-talk microphone Telephone Lerminal and private telephone 

7! 
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Facsimile machine Telewriter/graphics display 

Special equipment attached to telephone
lines can transform ordinary telephones
into audioconferencing systems linkingI many groups over vast distances. Using a 

Ti simple telephone circuit, groups of people 
M i~can talk, view pictures transmitted by 

7 4telewriters, and receive text via fac
simile. The Rural Satellite Program 

, ,installed 25 "electronic classrooms" for 
three different projects. 

Typical classroom layout 
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Interactive audioconferencing networks 
reliably and affordably support many

development activities. Audio
provides a means of extending scarce expert resources and educa

tional opportunities to remote and rural 
areas. The Pural Satellite Program ex
plored its applicaions for health, educa
tion, and agriculture. 'the Pilot Projects
in Indone, ia, the West Indies, and Peru
used audioconferencing for universityteaching, in-service training of healthcare workers, teachers, and agricultural 
extension agents, medical consultations, 
research 

Over
exchnange,tion. and rural administra92 percent of the participants

indicated it helped then do their jobs
better.
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Effective audioconferencing programs need careful coordination
and management of programming, technical, and administrative 
components. General requirements for successful communica
tions support projects include: 

% a central coordinating Office supported by staff at all sites 

accurate identification of uSer needs and appropriay - program 
development 

* thcrough training of management and technical staff, as well 
as program presenter and general users 

* development and distribution of educational support materials 

* adequate budget for central office and local site operations 
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Earth station, phot e,.'oltaic , and cn1:-ttreluires only quarterly main
audioconferencing roo1 tenance visits
 

Satellite technology can he adapted to withstand the rugged 
conditions prevailing in rural areas. In the remote Indonesian 
village of \Vawatobi, the Rural Satellite Prog-am designed and 
installed a small solar-powered earth station and photovoltaic 
array. The station provides multi-channel telephone service with 
low maintenance and power requirements. It operates on less 
electricity than a home stean iron. 

R 

h t pnlPasoe t 

Photovoltaic panels Panels and storage batteries 



e the nonforinal education sector, which could receive administrative and spe
cialized support from resource people. 

The facilities used for these services can range from a small room in a municipal
building with a few microphones and a loudspeaker to university facilities with classrooms for 100 students, administrative offices, several loudspeakers, many microphones,
electrowriters, and facsimile, conlputer, and slow-scan equipment. The number of points
connected in such a network varies considerably: in Indonesia, the Rura! Satellite Pro
gram project supports fifteen 80-seat classrooms; in the West Indies, six classrooms with 
a 25-person capacity comprise the systern. It remains to be seen how nany more class
rooms can be added. 

However, a cautionary note is in order. When planning projects in developing
countries, it is advisable initially to limit the number of sites because both technical and
coordination difficulties can escalate as the number of teleconferercing sites increases.
Indeed, it is prudent to start with a small number of sites and, as management patterns
are established, then to add site, incrementally. Thought should be given to planning a 
series of small systems, rather than one large one. 

Too!- and General Information 

Investigating the role telephony can play in a country's education sector will involve 
a review of national planning documents and discussions with a wide array of individuals,
from rural teachers to university deans to education ministers. Talking to business
leaders, "modern" sector employers (such as the telephone company), and trade and
professional associations can provide a sense of proftssiona! education needs as well a.;
future manpower and skills requireme-nts. It can also be useful to ider-tify and review
staffing and skills development activities that do riot traditionally fall within the edu
cation sector, such as the training schools of the telephone company. 

Frorn the opposite perspective, it is important that at the same time, the plannerinvestigaL" and identify sources of expertise which will complete the other half of the
equation. Often skilled trainers and professional resources are found not only at uni
versities but also in the private sector as well. 

Primary and Secondary Education 

Telecommunications systerns are used for primary and secondary students in isolated instances only when special learner needs and economic conditions allow a rela
tively high capital and operational outlay per student. Nevertheless, the primary and
secondary education sectors certainly can benefit from telecommunications services and
their requirements should be considered when such services are being planned. Uses arelikely to be in the areas of in-service teacher training, upgrading of laboratory skills, and
discussion of curriculum and other administrative issues. Student participation prubably
would be limited to enrichment areas, such as discussions with a regional politician or aknown historian and storyteller. To consider the contribution telecommunications can
make to primary and secondary education in a country, a few basic questions can be 
asked: 

9 How many teachers and students are at each school? 
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* 	 What is the organizational structure of the education system? A map is a key 
tool for plotting where rural schools are located, which district they belong to, 
how many schools or entities are supervised by each level in the hierarchy, and 
how supervision takes place. 

* 	 How often do teachers in rural areas have to come to a central town or village to 
collect paychecks or other materials? How often do supervisors or heads of 
schools travel and for what purposes? 

o 	 What are the teacher training needs? Do most teachers need to obtain additional 
certification? is there a mandatory teacher upgradirg program? 

e 	 What opportunities exist for in-service training for teachers? Where does it take 
place and how frequent ly or over what period of time? 

e 	 What is the general condition of the school facilities arid supplies? Do the 
buildings have other irmportant functions, such as providing space for local 
meetings? 

Higher, ConLinuing, and Professional Education 

Higher, or university-level, education has proved a fertile area for the use of 
telecommunications. The need for communications, staff development, and expert 
resources makes teleconferencing a particularly appropriate and fiexible means of 
institutiona.l support. 

Higher education is the area in which telecommunications has made the most 
significant advances as an instrictional support tool. Telephone-based or teleconfer
encing systems allow for two-way communications, question and answer sessions, dis
cussions, and immediate responses to learner needs. They also provide access to scarce 
educational resources and expertise often otherwise unavailable in many Third World 
areas. Teleconferencing systems are equally v,-ell suited to the individual learner as to 
groups ot students. They can be used to deliver entire courses to several university sites 
or one-time special sessions as part of an established local curriculum. 

In 	 addition to supporting basic undergraduate curricula, telephone-based systems 
are often critical in extending graduate training opportunities -hchare extremely 
limited in the developing world amid practicaliy non-existent in rural areas. 

The higher education area provides a ready constituency for distance programs. 
Both studrts and faculty are eager to obtain advanced degrees. Often, in fact, faculty 
members are compelled by governments to improve their skills either through existing
academic programs or formalized skills upgrading programs. Researchers, isolated from 
adequate library facilities and from their professional colleagues, can employ a tele
conferencinig system to obtain Information and keep in touch. In the academic environ
ment, general information and "enrichment" seminars delivered over the telecommu
nications system meet enthusiastic responses. In Indonesia, a series of seminars on 
diverse topics attracted over 1,300 voluntary participants from all walks of university 
life. 

Telecommunications syswtms have also become an efficient means of institutional 
management, administration, and coordination. In general, higher education institutions 
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in the Third World belong to a national university system closely tied to the administrative and policy center of the ministry of education. Distance, remoteness, and lack ofregular communications degrade the efficiency of such centralized systems. A teleconferencing system linking universities with the ministry office and caneach othereliminate management bottlenecks and facilitate decision-making. The Un.versityRegistry at the University of the West Indies ho!ds weeklv teleconferences.
 

Other universitv C Lance such
.. education Drojects, as print-based correspondencecourses, open universitV piogr ris, etc., can benefit fromt a telecommunications systei.The University of tlm' South Pacific's education project, for example, reports thatadministrative u)Ses of a teleconferencing system enabled it to increase its student en
rollinent by 50 pecent. 

In considering teiecomnunication's vital role in this sector, here are some of thequestions that need to be explored: 

o Where are all the institutions of higher education (public and private)? Howmany students and faculty are there, and what is each school's admission policyand educati,:,nal mandate? Medical schools, for instance, might teach only, orthey njay also provide outreach anG patient care. 

* What academic programs would these institutions like to offer that they are notpresently providing? What types of expertise are needed to strengthen theirexisting curricula? Discussions with the university leadership, deans, anddepartment heads will provide the answers. Other fculty members and studentscan provide information on how courses are presently taught and the areas for
irproverien t. 

a What cooperative arrangements exist among the institutions for facultycurriculum sharing, joint course development, or 
or 

transfer of credits? Do facultymembers travel otherto institutions for lectures and seminars? Do someinstitutions have severe shortages of farulty and staff while others have many
personnel? 

@ What percentage of secondary school graduates do not enter higher educationinstitutions and why? Would some of them pursue university studies if accesswere available on a more flexible basis ifor more job-related certificate 
prograrns were offered? 

a What priority is accorded to higher education within the national developmentplan in terms of budget and plans to build new facilities or increase enrollment? 

* What links exist between universities and institutes of research? Some universities do essential research in conjunction with development ministries, for 
example. 

* Do any of the institutions have particular strengths in educational technologyand media either as tools to support teaching on campus as part of the curor 

riculum?
 

* Finally, iswhat the physical condition of these institutions, including labora
tories, libraries, audio-visual facilities, and so on? 
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In many countries, higher education institutions have mandates to provide "out
reach" services to people physically distant from the campus and unable to enroll as full
time students, and to generally support the communities in the area. These services 
primarily consist of adult, continuing, and professional education programs, which 
provide short-term, specialized instruction resulting in a diploma or certificate. They 
are not degree programs. Often universities maintain extramural centers with minimal 
administrative staff who arrange tutorials or provide facilities for visiting specialists.
These outreach systems have in the past been a primary focus for telecommunications 
support. For institutions with a strong outreach mandate but without qualified staff or 
adequate resources, the introduction of telecommunications systems could provide the 
nucious for an extramural center. 

Where extension departments already exist, the following issues need to be ex
plored: 

" What are the main sources of financing for extension programs, the overall 
budget, and the approximate per-student costs? Describe the nature and struc
ture of the extension and outreach work, including the facilities, staff, and task 
functions. What degrees, courses, ;eminars, or workshops are available? 

* What outreach is currently done by higher education institutions? In some cases, 
medical students work in remote areas, professors and students supervise rural 
cattle breeding programs, tropical forestry experts advise on reforestation, early 
childhood specialists conduct training workshops for preschool teachers, and 
administration faculty provide in-service training for civil servants. How and 
where do such activities take place, how often, and how many people partici
pate? 

* 	 Who participates in these programs? Are they reached through correspondence, 
through broadcast, or through visiting faculty? Do participants have access to 
local tutorials, study groups, or library facilities? Information will be needed on 
registration, examination, and accreditation. 

* 	 Are present extension activities satisfactory or is there a significant unmet 
demand? Perhaps rmore people would participate, for example, if the opportunity 
existed at their place of work or in their hometown Dr if different subjects were 
taught. Are there geographical areas that are currently underserved but that 
have considerable potential for participating in extension programs? 

* 	 What instructional methods are used: audio-visual equipment or study guides? 
What expertise exists within departments in terms of instruction designers, 
content specialists, administrators? 

" 	 How popular and credible are the extension services in the view of the students, 
the general public, and current or future employers? 

* 	 How are courses or activities identified and selected? Do they mirror those 
taught in traditional departments or are they specially developed for the 
extramural center? What role do students, employers, and others have in this 
process? 

" 	 Overall, what are the main problems for effective teaching, for a broadening of 
service offerings, and for effective administration? How can an effective 
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telecommunications system overcome some of these? What other support technologies would be important, such as computer networking to trace student 
enrollment? 

Nonformal Education 

With the extension of telecommunications services into rural areas, nonformaleducation will gain a powerful training resource. Several questions need to 	be explored
in 	the planning phase: 

a 	What are the key successes and failures of 	 nonformal education in the rural
areas? Can programs be upgraded with more frequent coordination, supervision,
and stafl training or support" 

* 	 Which sectors and organizations provide nonformal education programs? Why?
Are there linkdages among the sector activities? 

o 	 I-low are the programs structured, administered, and staffed? Is interaction
through travel, written directives, seminars, or 	some other means? Identify thephysical location of the field staff and the administrative and content resource 
people. Who needs to talk to whom? 

e Is contact and support sufficient in the eyes of the field staff? 

griculture 

Agriculture is the cornerstone of 	rural society and a key to rural development. Inthe pasL, -najor agricultural development projects have employed two-way, private radionetworks to coordinate logistic activities. Satellite communications now make possib.ereliable telecommunications service in rural areas. Telephone communications andrelated technologies can play a significant role in the agricultural sector. 

Basic commercial telephone service can give individual farmers access to: 

-	 seed, fertilizer, and other farm product suppliers
* 	 agricultural extension support network 
• weather forecasts
 
" market information
 
" commodity dealers/buyers
 

By building on the telephone systern to provide teleconferencing service, three krycomponents of the agriculture sector can be served: extension, research, and rural credit.Teleconferencing can promote needed communication within these individual componentsas 	well as provide for the crucial linkages among them. A few applications are: 

o 	 in-service training of extension agents
* 	 information dissemination of new technologies, such as new seed varieties or 

pesticides
 
a exchange of research information
 
a feedback to researchers about problems in the field
 
a 	 feedback on field test results 
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e 	 field office coordination with a central marketing board 
* 	 farmer and marketing cooperative negotiations 
* 	 coordination of rural credit bureaus vith national credit sources 

The Rural Satellite Projects in Peru and Indonesia have actively supported the 
agriculture sector. In Peru, 55 traitling courses for extension agents were presented over 
the teleconferencing system in 1985. In Indonesia, nine remote, agriculturally oriented 
universities were linked by a telecoiferencing system with the Institut Pertanian Bogor, 
the national agriculture research institute on Java. Lxperiences show that such coin
mrunications systen s can positively affect the operations of orgarizations and institutions 
within the agricultural arena. 

A 	cautionary note here is in order: As indicated above, an organizational scructure 
and system must exist if a delivery s',,stem (i.e., teleconferencing) is to have any 
impact. This is true for any sect-r. The Rural Satellite Progran has found, however, 
that organiz,-_ tonal systems within the agricultural sector are nuch more diffuse than in 
health and education. Not only does the, field worker's job require him to spend most of 
his time literally "in the field" (and not in the local office), but agricultural priorities and 
practices necessarily vary fron environment to environment. A planner must take into 
account the variations of schedule, climate, crop rotation, etc., when developing a com
munications support project that serves the needs of the agricultural community. 

Tools and General Information 

To familiarize oneself with the agricultu:a! sector, a review of national planning
documents should .rovide information on agricultural export earnings, their share of the 

gross domestic product, and historical trends within the sector. In addition, materials 
from the scientific and research sectors can be useful, because they oftcn elucidate long
terni agricultural objectives. The national bank should be a good source for infor1ation 

on rural credits. Furthermore, nany countries have established different agencies--often 
with their own extension and credit functions--to promote special crops or even entire 
integrated regional programs. 

Marketing boards are important to any profiie of the sector, not only because they
collect, store, and transport the produce but also because they are instrumental in 
setting prices. Another key consideration is the vitality of the private sector, which 
collects and markets products or provides supplies and often credit to farmers. Often 
non-governmental organizatiots active in a given country have a good idea of the 
strength of these markets and credit sources. 

Organization and StrucLure 

After a general picture of the country's agriculture sector is developed, investi
gations about a telecommunications system initially focus on the official agricultural
system-extension services, research agencies, marketing boards, and so forth. Here are 
some of the major questions to be answered: 

o 	 What are the agricultural institutions and organizations in the country, region, 
etc.? What are their functions and mandates? 
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o 	 What arc- the key locations in the agriculture sector, including extension offices,research facilities, credit marketing andand boards, agricultural schools and
training facilitics" 

o 	 Can the key agricultural development areas and programs be identified on aregional basis? Or by crop? Within these programs, pinpoint the locations of thedifferent types. of activil 'ks-field workers, supply centers, repair or maintenance depots, research activities, training facilities, and other points in the 
sys tern. 

a 	 flow does information flow between the various locations and where are thedecision-rnarig points? How frequently do these contacts take place and what
form do they iake---,vritten or verbal? 

o 	 What bottleneck,.s are idintified by administrators and field staff? Are sufficientoperational resources available for the field staff to visit farms, for instance, orfor trarsplort of specialized equipment? 

* 	 What role does !.he private sector play in the context of agricultural development? Is the country's agricultural syscem primarily controlled by government? Do meichanli.s supply seeds, fertilizers, and equipment? Do entrepreneursprovide transport or processing plants, purchase the products, give credit, and soon? What are the coordination and liaison requirements? 

* 	 How muc-h acreage do farners in 	 the project area cultivate? Are they primarilysubsistence farmers or do thCy market surpluses? Do they grow different cropsfor the market than for household consumption? Are tiere large farms or 
estates? 

9 	 What is the structure and scope of the extension activitie- in the project areasand how effective is the current system? Do farmers play a role? 

o 	 How and to what degree is agricriltural -esearch linked to agricultural extensionservices? Do they mnaintain jOiFiL field plots? Checking into the way currentagricultural research findings are communicated to extension staff can be useful. Flow can extension staff obtain assistance from research facilities inemergency situations? Conversely, how do researchers discover field problems? 

a Does the government participate in any activities of the international agri
cultural research centers? 

@ 	How are crops transpiorted to the market? Are the key products perishable?the markets close by? Are there lecal 	
Are 

or 	regional processing facilities? Could amore efficient flow of information result in better market prices or in less 
spoilage? 

Prospective User Base 

As in other sectors, some knowledge about staffing levels, problems, and constraints is essential for the effective use of telecommunications systems. To helpdevelop a profile of potential telecommunications use in 	the country's agriculture sector,questions such as these should be addressed: 
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" 	 How many extension personnel work in the project area? Knowing their physical
locations and the extension methods they use--model farms, visitation, group
meetings, and so on--can be important. 

* 	 How much time and effort is put intu the various facets of the agriculture
sector? Does the agricultural extension supervisor travel a considerable distance 
to discuss and review progress in the field, for example? Does the field staff
send a vehicle to project headquarters to obtain written authorization before an
irrigaLion pump can be repaired iocally? How much time elapses between 
requests and the receipt of approvai? 

* 	 What is the level of training for extension staff? Do they have access to regular
refresher courses? If so, where are the courses held? Who teaches them? 

" Do extension staff use or have experience with communications systems? 

Do extension agents deal with specific crops or a variety? Are they the farmers'
main contact point for most goods and services, such as credit and supplies, or do 
different organization.; deal with different field-level inputs? 

Communications Supplrt 

The way informiation has been delivered throughout the agriculture sector is, of course, the primary consideration when a telecommunications system is being planned. Aprofile of previous and current communications systems should include answers to 
questions like the folloving: 

* 	 What roles have coninIunic.ations media played in reaching extension personnel
with information? Hlow credible were these programs? 

o 	 If a colmmunications system is currently in place, what is it used for, how has it
performed, where is it physically located, and who operates it? 

* 	 How reliable or frequent is the niai! transpo, t system between various agrior 

cultural centers and institutions?
 

* How is research information gathered, analyzed, and shared? Is rapid dis
sernination imoortant? 

* What communications support does the extension service have at its disposal for
working with farners? Check into brochures, posters, mobile van" with pro
jection equipment, and radio broadcasts. How well coordinated are the activi
ties? D, extension workers know, for example, when appropriate broadcasts are 
scheduled? 

* 	 How do extension workers get information when confronted with non-typical
conditions, such as unusual plant disease, floods, and so fortL? How are new
information, technologies, and methods delivered to extension workers'? 

* 	 How significant for farmers are the services of extension workers compared with
other potential sources, such as radio or merchants? 
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* In surnrmary, how can telecomrmunications be used to increase the timely avail
ability of supplies, credit, weather information, and the many other goods and
services that farmers rely on? What actions have to be taken to facilitate this? 
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SECTION IV: TELECOMMUNICATIONS INFRASTRUCTURES
 

The extent and organization of the national telecommunications system is central 
to communications support planning efforts. As the focus of this guide is on the utilization, adaptation, and, to a limited d agee, expansioi) of existing telephone services forrural development purposes, a thorough knowledge of the telecommunications carrier aridinfrastructure is mandatory. In addition, the planner should have a good understanding of
the general issues of Third World telecommunications and a reasonable familiarity withthe technology. Both the feasibility study and planning stages require engineering
assistance. 

Mos. Third World telecornnunications administrations are organized along similar
lines. Either a parastatal or state agency, the telecommunications authority is nationally
owned and operated by the government. It is responsible for the technical management
and deliwery of telecorlrnunications services, -.ich as telephone and telex, and often data
and broadcast signals. However, Iinlike other governmental departnients dealing withbasic infrastructure (e.g., tratnsportation, pul.l ic works) and services (e.g., education,agriculture), the telecomnunicalions au thoritV is frenuenoly Lcd to produlce suffie 
cient revenues to support itself, sustain nfrastoructur,- growth, and vY,:,d proits to th 
national treasury. This last point is particularly sigli ticant to the devo'.'lopn eut planneras soloom are thin-ronute systems ;e-ving rural areas self-sostait g and an expq ansion 
priority. It is essential that the planner be awar.e. of 	national policy determinations,trends, .ind tendencies in this ared in order to Understand the factors affecting com-
munications support projects. 

The Rural Stitellite Projec ts in Peru, Indonesia, and the West Indies were the resultof government commnitment to rural development, telecommunications authority interest
in expanding rural .ervice, available transponder space, and attractive donor support. 

Some revealing questions about infrastructural expansion are: 

* 	 How willing or eager are the government and telecommunications authority to 
support rural communications? Is it perceived as a political issue? 

* 	 Is there a -overnmen tal mandate to extend basic telephone service to rural
areas? 1-las the telecommunications authority set as a goal a particular per
capita or area service level? For example, in Indonesia tte government has 
pledged to provide telephone service to each district government headquarters. 

* 	 What is the current expansion plan and amount of investment slated over thenext five to 15 years? What are the technical priorities-sateltite service or 
terrestrial systems? 

" 	What are the government budgetary and funding cycles? This is important to 
keep in mind in considering project start-up dates etc. 
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Analytical Base 

In examining the telecommunications sector and assessing its role and viability forcommunications support projects, there are three key aspects for analysis: 

* locus of technical responsibility 
* extent and availability of service 
* quality of service 

Beyond the sneer physical parameters delineated by existing telecommunications
systems, the.se issues have management and cost implications which are critical to
communications support project feasibility and design. 

Locus of "'Fhchnical Re spnsibili ty 

Considering he locus of technical responsibility is the initial step in developing acommunications support project. Who what institution(s) will provide,or nanage, andmaintain telephone service? For basic telephone systems the answer i; obvious: thetelecommunica tions authority--or, lsus !ikely, local operating franchises--is responsiblefor the telecorumunicatons networ.,. However, with telephone-ba-sed systems, such asteleconferencing networks, the iSSue of responsibility becoes less straightforward.
There are various options to be explored. Keep in mirnd, hov,-ver, that this determination 
cannot be made :rolely on the basis of existine telecoinmunications infrastructure, butmus!. concurren tIy include consideration of sector needs, resources, and capabilities. 

Essentially, there are two component, of servicetechni:al for teleconferencingnetworks: the outside plant, consisting of the spa-.ce segment (satellite) and the groundsegnent (earth station, microwave, land lines) and the inside plant, consisting of "endequipmen t" (audioconferencing microphones and conveners, microcomputers, etc).Responsibility for these components can be apportioned in various ways between thetelecommunl .inica tiULnS authority and the us,-r. The Rural Satellite Program pilot projects
are good examples. 

i Peru, the existing telecommunications system was extended to provide both basictelephone service to the rural region and teleconferencing service to the field operationsof the ministries of health, education, and agriculture. Because a telecommunications
system did not previously exist in this area, the involvement of the national telecotnmunica.tiol, authori t.--ENTEL--was essential. However, in addition to its responsibility for the outside plant, ENTEL. assun-ted control of the inside plant as well asprogranmnatic leadership, based on the multiple users, and anticipated less--than--fuli-timesystem use required for sector support. In this case, the intent was to avoid the problem
of fragmented responsibility posed by many users. ENTEL staff, thus, had to undergoconsiderable training on both the teleconferencing technology and programmatic issues,so that the co...mpany could provide effective communications support service. And, mostsignificantly, ENTEL was willing to modify its traditional role of commercially orientedtechnical service provider to become a social service preider. 

In Indonesia and the West, Indies, the locus of responsibility was split between thetelecommunications authorities and the users, with the telephone ccrrpany in charge ofoutside plant operations and the users in charge of inside plant and programmatic activities. This configuration was possible because in each case the users were limited tosingle enlities---the Eastern Islands University Association and the University of the West 
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Indies. Furthermore, these users required full-time use of the teleconferencing sys
tems. In the West Indies, however, responsibility for outside plant operations was divided 
among several telecommunications c:arriers because of the international nature of the
teleconferencing system. Linking campuses in six different nations, the system fell 
within the jurisdictioii of national teleconrvurr i cations ai thorities as well as that of the 
international carrier, Cable &.Wireless. Thus, the national companies provided local line 
service, 
while Ca:;le & Wirel-ss provide," satellite, microwave, and troposcatter 
international links. 

Flh issut! ,) "Incus of responsibility" holds particular significance for system
reliabilit y aud pi, forn ance. If the users cannot supply the resources or technical skils 
to operate the inside plant, service will be degraded. If the telecommunications carrier 
is .nvilling to pro,'de inside plant su.p rt, iultiple user systeinrs are likely to fall prey 
to the "who t belokg-; to all, belongs to none" syndroime. 

The expcrietw_, of the lnral Satellite Program suggests a ntunber of questions: 

a If the cotAmnunications support project crosses national boundaries, which 
teleconmunications carriers will be involved? What organization provides 
domes tic sev ice? 

a What is the ownership and organizational structure of the telecommunications 
authority? Are there multiple telephone companies? What is the division of 
authority for local or distance service, for rural and urban for domesticservice,
and international service? An organizational chart for the telecommunications 
sector is a helpful tool. 

m Ilow are rural telephone services operated? Are public call facilities operated
under local franchi.se arrangements? Or are they managed by the telecommu
nications authority? 

a Does the telphone conpany already offer telephone-based communications 
service (e.g., data, facsiiiile, teleconferencing)? If not, does it wish to offer 
such service? What fMnctions does it assune or envisage? Does it offer pro
gramnming assiv.ance as \vell as "delivery" service? 

a Is there a governirent regulation requiring that the telephone company own, 
operate, and cortrol all telecommunicat ions equipment? 

e Will the telephone-based retwork serve multiple institutions with disparate
funct ions? Or wil iitservo >,vveral groups within one institution or association? 
Is it Iikey :hat a central coordir atio office be established and supported by the 
user Fgr aps? 

o Does thle user group (and/or the telephone company) have the capability, re
sources, and staff to operate and maintain a telephone-based network? 

Extent and Availability of Service 

The ,.extent of the existing telecommunications infrastructure and the availability of 
service are fundamental, albeit obvious, building blocks of information. If telephone
service does not exist in the area or areas targeted for communications support, the 
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planner must add several steps to the assessmenit of project feasibility and to the plan
ning process, name!y: 

e determine the means of extending the telephone system and the amount of re
quired investment to put it i- ' cC aid, operate it 

* project telephone use and tra f fic 

* analyze anti ip.) ted revenues to projected costs 

o ascertain willingness of the telephone company both to expand the system and 
invest in expansion 

e identify other funding sources (donor agencies, user groups, etc.) 

* assess user benefits in relation to investment (general public usage as well as
private teleconferencing networks) 

In comparison, if telephone service does exist, planning a telephone-based supportproject becomes essentially an exercise in coordinating user needs with technicai
facilities. Whereas the Peru Project required expansion of the telecommunications 
system into the targeted area through the additimn of three ear h stations, both theIndonesia and West Indies projects relied on existing infrastructure. Where telephonelines did not run directly to designated university facilities, new lines were laid from the
distribiitin plant. 

Avail!abili tv of service is also an important factor to consider in planning a teleconferenci ng riotwork. ihe capacity, i.e., nunber of cthanne!s and the amount of trafficsustained by the teiphone systemri, should be ascertained before proceeding with programplanning. Rural teecOrlmimurlicatjions systenis are often characterized by a limitedchannel capacity and a high volurie of use. For example, in the Peru Rural SatelliteProject, the earth sta ions originally provided four charlnels apiece, which meant that aone-channel "dedicated" teleconferencing network would claim one-qu -rter of the telephone system serving the entire populace of the region. For obvious asons, the tele
phone comlpany may be unable or reluctant to provide service at this level. 

It is, therefore, important to consider early on the nature of the network-whetherit is to be dedicated or non-dedicated. The merits of dedicated networks are numerous:assigned channels for exclusive use (i.e., limited to the communications support activity);
controlled, uniform usage resulting in higher line quality and less frequent degradation ofaudio levels; anid greater ease of rnaintenance as problems are inore readily isolated andtreated. Conversely, non-dedicated networks are likely to suffer from inaccessibility,

degraded and variable quality, and longer irean-time between repairs. It. is unlikely that

the attributes of the dedicated network will 
 be eschewed in favor of the non-dedicated.However, oLher network selection criteria come into play. First, as mentioned above, isthe issue of availability. Traffic volume niay preclude the option of a dedicated net-w :k. Second I; cost. Dedicated networks are more expensive to lease, providing 24
hour service as opposed to as-needed service. 

If, a,; in Peri, anticipated use of the teleconferencing system presents a low hourper-day rate, a dedicated system;i may not In Peru it wasbe warranted. determined thatthe relatively smal! number of development workers in the region available to participatein teleconferences precluded a dedicated network. The teleconferencing activities share 
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channel capacity with regular public telephone service, requiring careful scheduling to 
accommodate both users and the telephone company. On the other hand, the high volume 
of teleconferencing and the large number of participants in Indonesia and the West Indies 
justified dedicated networks. Pertinent questions are: 

o 	 Is there telephone service in the targeted areas? What type of service (telex, 
facsimile, computer, etc.)? A telephone book is a useful, albeit incomplete, 
source of information. 

a 	 Do the targeted user groups have telephone service? At what facility (e.g., 
central campus, regional headquarters, field offices)? If not, where is the 
closest telephone facility to targeted users? Again, a map is a handy tool to plot
the reach of the telephone system in relation to the users. It is also helpful to 
consider alternative locations that the groups might have access to if there is no 
possibility of a sectoral or institutional facility, such as a municipal building. 

e 	 Does the telephone company offer subscriber service or only public call ser
vice? Do local businesses and governmental offices have telephone service? 

• Are lines and channel capacity available to "dedicate" to a private cornmuni
cations support network? If not, can the telephone system offer reserved space 
to the user groups? 

quality of Service 

Quality of the existing infrastructure must also be ascertained. This includes not 
only the quality of the lines, but also the quality of service. Reliability is paramount in 
telephone-based or teleconferencing networks. If the technical delivery system is not 
reliable, user confidence will wane, and teleconference participation and attendance will 
be discouraged. Nor will the communications support project be able to fulfill its man
date to ease existing communication bottlenecks, facilitate information flows, and 
provide for immediate response and dialogue. 

Although quality programming is the other important element of a successful 
communications support project, a fully functioning technical system is a prerequisite. 
The existing infrastructure must be able to support such a project. Indicators of its 
ability are the type of distribution system, the voice quality, telephone user attitudes, 
and statistics about the telecommunications system's performance and usage. Investi
gations should include all geographic areas that will participate in the communications 
support project, including international, regional, and local telephone systems as appro
priate. 

* 	 What is the means of signal distribution? Is it a terrestrial network, microwave, 
or satellite-based system? In general, satellite systems will offer the most 
reliable means of signal distribution. Terrestrial systems are maintenance 
intensive and liable to frequent problems in the resource-scarce Third World. 

a 	 How far is the intended teleconference facility from the point of distribution and 
by what means can it be connected with the telephone system? The longer the 
land lines run to the point of distribution, tht greater the chance of frequent 
down-time. 
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a 	 Is the quality of the existing telecommunications infrastructure high enough to 
support the anticipated uses (e.g., voice, data, graphics transmissions)? If not, is 
the telecommunications authority willing and able to upgrade and maintain the 
quality of service? A simple first test would be to make calls within, into, and 
out of the targeted area. Is there noise on the lines'? Can you hear and are you
heard clearly? Did the call go through easily and swiftly? Try to replicate the 
envisaged comnunications support network as far as possible. 

e 	 What changes will have to be made in the existing structure to permit point--to
multipoint cornmunication? Is the telephone company able and willing to make 
those changes including the purchase of additional equipment and the modifi
cation of operating procedures? 

* 	 Does the or 	accesstelephone company offer similar service to other (including
international) data, teleconferencing, computer, etc., networks? If so, it is a 
good indication that both technical quality and operational experience can 
support a telephone-based network. Talk to the users to verify. 

* 	 What are the general public attitudes about the regular telephone service? Are 
they satisfied with the quality? How do they describe the quality? This is an 
important point to explore because often line quality that is marginally satis
factory for individual coMMunications is not sufficient for lengthy multi-site 
teleconferences. Comments such as "I can hear, but I have to shout" reveal 
potential problems. 

o 	 What is the number of calls placed? What percentage are successfully coni
pleted? Are the reasons for non-completion technical and/or administrative? 

o 	 Does the busine'ss sector use the te' phone system? Are they satisfied with the 
service? -low often do they use it? 

e 	 What is the general state, age, and condition of the equipment comprising the 
telephone systern? Are the land lines aged, worn, and damaged by water,
insects, etc.? Do the manual bridges exchanges perform adequately? Talk to 
staff at various levels in the telephone company from the central operations 
bureau to the local technical office. 

The quality of the telephone system will also affect the network configuration and 
the type of services provided by the coninunications support project.. All thret- Rural
Satellite Projects have used multi-site audioconferencing networks with marked success 
in rural and remote areas. [however, the experience of using three different systems
serving a total of 25 sites provides useful lessons for project feasibility assessment and 
planning. 

"Network configuration" describes the number of teleconferencing facilities serving
the user groups and the way in which these sites are linked by the telecommunications 
system. Some sites rnay be connected into the communications support network by
microwave, land lines, or satellite--including the possibility of a small earth station at 
the local sites. As mentioned above, the telephone service distribution systern can affect 
signal quality; it also can influence network configuration. 

If the quality is "noisy" at each site because of worn or damaged land lines and the 
distribution system adds even nore noise (e.g., electrical storms can cause noise in the 
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network), the effect is cumulative. The more sites, the more opportunity for noise to 
degrade quality and inhibit clear communication. 

If the potential for noise appears high, the feasibility of a communications support 
network is low. However, there are other options: the number of sites can be decreased 
or limited to those with the "cleanest" reception/transmission, or the planner can explore
the possibility of a "gating" device which prevents sites from transmitting noise into the 
system. This device was created by the Rural Satellite Program for the Indonesian 
Project which, with II initial teleconferencing sites, experienced the greatest noise 
problem of the three projects. 

Noise is also a factor in the selection of end equipment-,vhich essentially deter
mines the type of services the communications network will offer. Central to a tele
phone--based coiiliunnications system is audioconferencing. If the voice quality of the 
general telephone system is poor, it will not improve over an audioconferencing network 
without special adjustments. Voice quality required for teleconferencing networks not 
only must be com.prehensible, but also be of a quality that can be easily listened to for an 
extended period of time. It is the Rural Satellite Program's experience that most tele
phone systems can be treated to provide acceptable voice quality over a teleconferencing 
netvork. 

Other end equipment is not as forgiving as basic audioconferencing equipment. 
Equipment offering graphics capabilities-telewriters, facsimile, microcomputers, slow
scan video--are extremely sensitive to noise on the telephone system. In fact, their 
performance, and hence utility, can be so severely degraded as to be incapacitated. In
Indonesia and the West Indies, the two Rural Satellite Projects which experimented with 
graphics transmission, the telewriting equipment was never well integrated into the 
audioconferences because of erratic performance. 

If user assessment shows the necessity of graphics transmission, the telephone 
system must be carefully scrutinized to determine its capacity for carrying non-voice 
transmissions. It may be unable to support such equipment. Awareness at the feasibility 
stage will ensure realistic implementation planning at a later date. 

o 	What is the quality of telephone reception at each site, or at the nearest tele

phone terminus? 

a 	 By what means will telephone service be provided to each site? 

e 	 Which sites pose potential problems? As usual, a map is helpful in charting a 
proposed network. 

o 	 Does telephone system quality correlate with any natural phenomenon, such as 
rain, electrical storms, etc.? Ask the local telephone company technician or 
exchange operator. low often does this occur? 

* 	 Can the telephone system be "treated" to improve quality? Could a "gating"
device be an acceptable solution? Would the telephone company permit such 
devices to be installed at its locations. 

* 	 What user needs have been identified? What services should the communications 
support network provide? 
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* Is the end equipment compatible with the telephone system quality? 

The planner must also address the resourcL.L necessary to maintain and supporttelephone-based network in order 
a 

to determine the feasibility of a communicationssupport effort. The availability of resources-as diverse as skilled technical assistanceand personnel to operate end equipment-will affect the design of the communications 
support project.
 

" Are staff available to operate and maintain the teleconferencing network? Dothey have the necessary skills? Can they be available on a full-time basis? Dothey have other responsibilities? Are they familiar with teleconferencing
technical networks? 

* Ilow will required technical training be provided? Does the telephone company
operate : training school, or can it provide training for teleconferencing equip
ment? 

" Beyond telephone service and end equipment, what other material resources areneeded? Is there a rejiable power source? What is required to supply elec
tricity? Who will do it? This is a basic item to consider. In Peru, some isolatedand 'intnanned teleconferencing sites were operated on batteries which required
frequent recharging. The consequence was that the batteries were not main
t:iined as required, resulting in frequent down-time. 

* Is equipnent locally manufactured or supplied? Where can replacement parts be
obtained? Within what time frame? 

" Will the project provide for spare parts supply? 

" Is there a local repair facility? Where can equipment be repaired? What is the 
time frame? 

The basis of accurate feasibility assessments is a comprehensive analysis of thetelecor:munications sector. This section has provided initial questions. The planner
must add his own to reflect the uniqueness of his project. 
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SECTION V: CONSIDERING COSTS 

Cost is the final element to consider when planning a telephone-based conmunica
tions support project. 

Lxpandiig teleco, in unica tions in frastructure to provide rural communicationsservices is not always an "economically" rational thing to do. In general, rural tele
communications svstcnms cannot be counted on to produce sufficient revenues to cover 
capital and operational costs. Such decisions must address the larger issues of the social,
developriental, and ultimately economic benefits yielded by telecommunications sys
temns. Persuasive argumlents, which are gaining credibility in the developing world,
contend that telecom u un ica tions systems should be regarded as other basic infra
structurai ali'-erities conmmonthat support the weal, such as roads, water supply systems,
etc. However, the fact remiains that niost tele.-omimunications authorities are expected
to show a prof!t. Consequently, service expansion is generally governed by this guideline,
with the result th-t rural areas are not always included in expansion plans. Therefore,
policy decisions imust be made at the highest planning levels and ultimately include not 
only the telecommunications authority but also the national planning administration and,
quite possibly, sectoral mi inistries. 

In 	 those situations where the cotiunications support network is primarily based on
the existing teleconirnunications infrastructure, the capital investment costs are much 
less. Sonie new cable might have to be laid; some existing cable might need to be con
ditioned or replaced; bridging equipment might have to be purchased to allow for multi
site communication. I lowever, an entirely new infrastructure does not have to be put
into place in a new locale. There isan expansion of communications services rather than 
infrastructure. 

The purpose of this section is to aid the planner in determining the most cost
effective means of delivering commnunications support to targeted users in order to 
assess the feasibility of the project within the financial boundaries placed by the
"client." The identification of resources required for a communications support project
is the initial step in determining ultimate affordability. Thus, a basic understanding of 
cost implications is essential both during the feasibility and later planning stages. 

Cost elements to be considered are: 

e 	 initial, one-time capital investments such as end equipment, additional outside 
plant, and related installation materials and expenses, and 

e 	 recurring costs for service delivery and operations such as transmission leases, 
technician salaries, and programming expenses. 

Hardware and associated materials represent the most visible and probably the 
most easily quantified costs of a communications support project. In assigning values, 
the following should be considered: 

* 	 What type of end equipment is required or under consideration? How complex is 
it? The simpler the technology, the less expensive the equipment. For example,
simple audioconferencing equipment (convener, microphones, spakers) can cost 
as little as $4,000 per site, while the more complex slow-scan video or telewriter 
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can cost up to $11,000 per site. Kee) in mind that complexity will have rain
ifications for later mainteniance and repair costs. Also complex equipment
requires complex network control equipment which can also increase costs. 

o 	 What is the nutmber of teleconferencing sites? What is the num ber of users? 
Obviously, the broader 	 More userthe user base the less the cost per user. groups 
or teleconfere iciiig sites can help distribute the cost burden. I lowever eco
nomicailly attractive, it must be remembered that there is a point at which the 
quality, efficiency, and utility of an interactive iietworl, decline. 

* 	 Are there cost reductions associated with bulk purchases? Offsetting this ad
vantage may be reluctance to invest extensively in an untried network. 

* 	 What are the costs associated with installation that are necessary to make the 
communications suppsort network work? Are distribution system or "line 
treating" devices required, such as a gating device? Must new lines be laid or old 
lines replaced to the teleconferencing facility? 

" 	 Will a teleconferencing fa(ciilitv (room, building, etc.) have to be constructed? 
Will existing facilities have to be retiovated? Fo- example, most audio
conferencing rooms require carpeting, acoustical tiles, security bars, etc. 

" 	 Will the end equipment require an emergency power supply? Air conditioning? 
Special furniture? 

" 	 What costs -ire associated with equipment and material transport? What are
freight shiptrirt rates, duty charges, and customs clearance fees? 

"\Vhat are specialized services and manpower requirements? Does the equipment
require professional installation and testing? Are technicians available to 
perfor u these tasks? 

Recurring costs--or essentially the operating costs--are more difficult to identify
and quantify because often the resources, such as manpower, are covered under other 
budge ts. 

o 	 What -ire the transmission cost,-? Probably the most significant recurring cost 
will be the charges fc.r telephone service. This will be affected by a number of 
issues. 

* 	 flow many circuits or channels will be required? Can a single channel support
both audio and graphics services? 

a 	 How many sites will be servr2? Can network design reduce the number of lines 
required? For example, in Indonesia the project used the satellite as a bridge,
th-is reducing channel requirements for ten sites from forty to two. 

o 	 Will "dedicated" or "non--dedicated" service be required? (See previous section 
for discussion.) fHow much "air time" will be required? What are hourly service 
charges? 
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* 	 Have tariffs been establi shed by the teleconiniunications authority for this type
of use? :\re there preferential tariffs? Can tariffs be negotiated? Are there 
econotities of scale-' 

e 	 How much w1I the iranpower cost to operate, maintain, and repair the system? 
What are a:meida t oaterial costs? 

o What are the monthly costs for teleconferencing facility operation, such as 
power, renit, janitorial services, etc.? 

a 	What are the costs associated withi)rograin development and delivery? What 
manpower is required to coordinate programn selection and scheduling, prepare
arid present prograis, and develop materials? \What are the costs of materials 
produc:tion and distributioiC.7 

Although pro-efoa,-ihilitv, feasibility, and in itial planrning studies do not necessarily
require to-the-penny projo :tioiis, tle planner must realize that the cost impIications of 
cotItun icatio is sipport offort. ent ,il far more than the proininent telewriter or fac
sintile mtac hine sitting at user loadp:irnters. All the above qutestions must be considered 
to es calbi-sh a ''alf park'" figure .vhwh is essential to feasibility determination. 

Aftor basic costs are identified, tie planner must move to the next stage-
dutertiiinig tcost feasibility. Generally, this must be viewed in light of existing re
sources. 0bviotsd, i ftnds are available or have been earmarked for the comrmunica
ions s ipport ati\ity, ito buoget nte d only be analyzed fromti the perspective of the 

"bot toii lite"t otai. 

It 	 1,, a sad fact of life, however, that mton ey is seldom readily available to support
innovative prograins. Altho igh to ii unications to be rapidlyappears gaining
iuvestiu .entcredibility iii the developing world, the app I :ation of teleco nim inica tions to 
the probens of 	 ri ra! development is still a novel idea. Furthermore, telecomniuni
cations support netwo,-Is hy nature not only serve as supplements to institntional man
agenent and outreach capabdities, but in many cases also serve as a substitute for both
infrastructure and iianpowor resouirces. Ultinateiy, the issue may be the diversion 
funds frero other program ., to the telecommunications 	

of 
support activity. Therefore, the

basic (ILIO5LisOt Si if from "low iMucoh does it cost and are funds available'?" to "Is 
ii,,yo.,t lout if) a toelophone--based project warranted b' the benefits obtained?" 

(Cortaiiily, benefiis do accrue from telecommtnunications support tcf rts--ranging
troit greater outreach to inip:oved training and ianagentent capabilities, but is it 
worthwhile to divert or albocato scarce resources to a telecommrnunications project? At
tthis point the plann,.r i- ist confront the dilemma of all cost-benefit analyses--how to 
quartifv th1e benefits. 

The objct of a telecommiunications support project is to improve the capabilities
of 	institNiens to fulfill rheir iandate to provide services to the inhabitants of rural and 
remote areas. Being a non-broadcast mediutn, these telecomnuunications networks will
reach and direCLv affect only a limited number of the people in these areas. The aim of
the network is to create a flow of information between specific groups at all sites. This 
infornation has to e deivered in a way that the recipients can understand and absorb. 
Once absorbed, the participant:s can use it to initiate changes that will result in improved
living conditions in their cct muni ties. Unlike most infrastructure systems, such as 
sanitation systems tnhich have a direct effect on (:omnmunity health, a commin nications 
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mediur.', will only i!i )rove coiarl'uni(:atin:-;. To assess the human impact of a com
wunic.;tions i ':,-, the end re lts of the information---be it siMple messages orSlahbor itt dve i , inc proIi-- -tbe analyzed. I)id the infornaton provided to.xtt.:n a re .h tradi ti o n of hean slgs cause farln s to adopt recornmea ,:!ed pro,,ldi 'r, iad Isit r -,;i1t ill iiicre...ased bean production? Did the training
ir,gratri for , , ,iti o'r!s 
r 

o ninf, t diarrhea imirprove dfiagnosis and treatment andnll 

and oainstal,ir.g d hv' (-ndea 


l illa e i lli. ornihty? on on sense says it should; many long-te /
oistrated the impact of communications inc:oncr-t(:, ein'.. k(t f ii pur:,v;e-,s of a feas-,ibility aid planning study, it would be 

difficult to t,.-tri fy th n. a , bene fit ;. 

it. o-:. ,I ......, for Lim?~ pja r to make the investnient decision by focusingon direct )rodciiSts suc; la, to eO:,0i irau the ni :ations suppoi t project and by comiparing thealteriiative (= n ai-:, :ited with the t(-olecolmiiunirati)ns support activity and the .ro....it v i c : Or " i dm.,. IFor exa p)'e, tolecomi;nunications typically
t
an iiuinate (o- iv iave!. Wi1 hin i training context, the presence of a telecom!!aun itrflo s rj tv,,rlc n.ld suJbs !.itiito the travel of participants to a seuinar site or rer the lf trahi'rs to a n t)rl)e,of training sites. 

(n th *' .' hi'die'; ,ral < aec)iito Project, it was found that a one-,wek face--toface [rai i)T' , ,,,,-',,W let .r 0 p Peo from s, eral islaids would cost $19.000. Using thea(idjoconf'-re.:ing 'wktm to ink the participants, the sanie training session would cost
only \ i6;0).O g btilget stredI ti9 li -thesa lot further if basic costs are reduced. 

a incr:asod orltreachO p pol i S' a.' benefits shouId also be considered. Toconanup with th in oivie taing exam ple: participants are professionals with dutiesanid responsibilitie ii make extended absences from the work place hod imlpracticaland often ilpslblu. 1: dove lopiig countries where the skilled iiranpower base is already
str,.tiined, it is ci deed a dieemia to excuse a doctor or health care worker from the urgernt 
de iarids of hi.,,
job to participae ina trainin g seminar which would inrprove his skills. IneconorN terms, i co.t could be assessed hy determining the wage of a Suitable rpla(ement. Th(- realityis that a replaceient may not be available arid the job would
reniain undone duriu, the doctor's absence for training. In Peru, the Rural Satellite
Project network was used to reach over 1,100 trainees in the health sector who either
wonud hav- bad to leave the area for training or iot been able to participate. 

i'y ins abiIi to maxir.ioze resources to reach a greater number of people, unit costs
are also reduced. In Indonesia, reniote universities often relied on a visiting professor
("flying dosen") prokrai:, to augnient their teaching staffs. A 
 professor, expert in a
 
parti -:ular 
 field, ;.ouid eave lis regular teaching duties to travel to another universityfor one to three wtcvl,' to resent an intensive course to both students and faculty. As analternaive, thehind-onesian R-.ural Satellite Project enables the professor to stay on hishoee cannus, te -c his regular students, reach students at many universities simultaneously, and teach at a more leisurely (and probably more effective) pace. Coursedelivery ovr the audioconfer-encing network is estimated at $10/course/student asopposed to the $64/cour,e/s;tudent of the "flying dosen" program. 

Other benefits are not so easily quantified. A teleconmnunications networkproiote better institutional and personnel mranagenent, which may 
can 

manifest itself in more efficient coordination of activities, increased work output, and better staff 
performance. Attention also has to be given to the intrinsic value of the activitiescarried out over the communicatiors network. How does one calculate the value ofknowledge gained, health conditions improved, or even lives saved? How does one 
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6stimate and compare th~e valuie of training'a dot uokrfarriiiy piar'i grdae 
it'.!i '. 'eas ' ',not '2 

:"
student, or high school teacher? A, ' 

In summary, i isnot always os.assign a'value tothe benefits of a cofhmuni
catiqns support activit,.. It is relativelyasy to b's'e an assessment of a communi 
network on 'quantifiable indicators such as numbers of programs, meetings' par
ticipants, a(, ',rs of use'; An assessment can also-be made of the cost of using the 
network or Qdwt te communications means. It is~much more diffic'ult to assess 
the ultimate :value of, the programs them selves, their impact' on'the' peo- le' ,and insti
tutions involved, and the things that happened, that never ,'would have happenedif: tie
communicat ions network had not been in place. It,is 'n enough';o6i communcations 
support system to do many things; it should do important things well. 
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SECTION VI: PULLING THE PLAN TOGETHER
 

At 	 this point, the planner will have collected the information relevant to his
communications support planning goals. lie can now proceed with information analysis
and feasibility determination and move toward completing an initial project plan. 

As discussed in SecLion I, there are three variables in planning a telephone-based
communications projec t--need, telecommunicat ions system support, and cost. The
interaction of these variables will produce parameters and constraints vhich will serve to
specify the most probable uses and the most viable technical options. As in any other 
feasibility or planning study, cost will become the final determinant. 

The most efficient way to integra te information is again to use a map. Overlays 
can be used to "plot" the various types of information collected, such as: 

1. 	The location of probable user groups and/or project sites;
2. 	 the different types of user groups at each site (health vs. a-riculture vs.

education, if the cornmunications support project is nulti-sectoral;
3. 	 the functions of the user groups at each site (central headquarters vs. field! 

offices, source of expertise/informatior/decisions vs. receiving sites, provision
of training vs. ,-esearch vs. administration);

4. 	 closest available communications facility tt. each site; and 
5. 	 technical services and equipment required at each site. 

By this means, the relationships between the "variables" become apparent. From a
feasibility perspective, a commtnications project rnay be precluded by the lack of
affordable access to ihe telecommunications system or the fragmented organization and
diffused needs of the user grotnjs. From a planning perspective, perhaps one site will
predominate as a good source of training or coordination; another potential site may be
rejected because telecommunications facilities are too far removed; or a particularly
remote site may be selected exactly because of its isolation from important information 
flows. 

In the course of data collection, discussions with potential users of a telecom
munications network have more than likely indicated considerable pent-up demand for
communications services. Rare is the individual or institution which would eschew

telephone service. However, 
 the 	planner must analyze these needs very carefully in light
of the communications support objectives (see Section I) to determine if they can,
indeed, be satisfied by a telecommunications network. In other words: Can a two-way
communications network play a significant role in solving the identified development
problem? 

Seldom can all "legitimate" applications needs be fulfilled by a single network or
communications support project. Certairniy in the early operating stage there is a better 
chance of success if the communications support project has a we!l-defined focus and 
user base. If applications have not already beei, clearly specified, the planner will have
to prioritize needs according to the "social benefits" return of a telephone-based network 
and, of course, the viability of the users. 
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This last point is particularly irmportlnt for both feasibility and planning efforts. 
Users should be assessed in light of their institutional affiliation and the support the 
institution can provide to the communications support project. This guide has focused on
institutional use of a telecomn un ica ttors netvork based on the Rural Satellite Progran's
experience that users, as farmers orindividuat such rural businessrmien, have neither the 
resources nor organization to use a telecoiin iunications neT work effectively. 

As polited out earlier, a telephone-ba~ed network which supports training, infor
mation exchange, and administration is LesL (:.m[)luyed within an established organiza
tional ,s.r institutional contexL. This does not mean that farmers do not have real 
conimnunication needs, but that it requires sonie, orr'mli;Ationa! respnsibility to accom
mnodate programming requirements as well as manage and maintain a telecommunications 
ne twork. A fariners' or business asso, mition with central co.)ordinat ion capability,a 	 such 
as 	a cooperative network or a chanmher of comnierce, vould be an appropriate user. 

Examination of the relecon in inications infrastructure should answ,,er the question
"Is there a viable means of providing telephone-based or teleconferencing service to 
targeted users?" i[ngliieering assistance at this pi11tm I'l a necessity. 

The response I'; closely related to costs. At what cost level doesa telephone-based
network become v jable? Obvious!y, teron nunira tions service cn be provided any-
where, but the resources required may not be cornpatible with the resources, available. If 
a com iunications support project will require the considerable expansion Of outside plant
in order to provide telephone service, the costs wil1 be high. However, the project imnay
still be deemed feasible if the alternatives and their associated costs ame considered. For 
example, the costs of providing a teheconfriencing network may be offset by savings
from reduced travMl expenses associaLed with adiininistrative meetings, training seminars, 
etc. Or the social benefits of ',Icreasirig the numb,,er of Lrained teachers may exceed the 
dollar investment in the technical systeni. Do the developmental benefits of a com
munications support project justify the financial investment? 

In 	 analyztifg costs, the planner will have to consider the not easily quantifiable
benefits and the resource investments from a perspective of time, Over a period of 
years, benefits generally accrue and costs-to sone extent--decline. 

Regretably, the experiemices of the Rural Satellite Program cannot provide the
values to assign to the "variables" of need, telecormnunications support, and cost. Each 
situation will vary. Feasibility determination must ultimately depend on the weight 
ascribed by the client. 

The inforriation gathered by the planner also provides a firm basis on which to 
develop initial project plans. 

At this point, user groups, project sites, telecommunications support, and budget
guidelines have been identified. The following provides guidance in reconciling existing
conditions with project objectives to produce sound base for detailed irmplea later 
mentation planning. 

e 	 Identify suitable locations for the placement of the teleconferencing equipment,
considering accessibility to users, type of power source, connector roads, etc. 
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9 	 Consider the environ en tail factors which may influence equ ipnent perfor
mrncve, such as hi"Odity, dust, etc, tqu ipt nent should be selected or designed to 
withst,:nd these rordii, , 

* 	 Reconcile .'rvicer :quil nsand equipiient selection v,ith technical and cost 
Ii i tt ioi i. 

a 	Consider the network installation process--transport, materials, and personnel 
availability. 

o 	 Identify manageren t roles and responsibilities and consider a preliminary staff
ing plan. \VWho is in charge of the equipnent? Who owns it? 

* 	 Establish resoyirce LoMNOr i i.Si>i,\Vho will pnav for what'? I low will expenses be 
diiAed? What will each ,ite (ontribute? Each institution? Explore possibilities
of in-kird contributions of staff, imaterials, etc. 

o Identi ;, skills and remoirces to suipprt the proje t.
 

m (onsider traininlg requireninerts for software developmen t, network management,
 
and the technical systefr. 

a Develop a hb udgcet including start-up arid operational expenses. 

* 	 Establish realisti iplernenta tion schedules. Keep in mrind that the processes of 
approval, system dcsi;n, procurenent, installation, burn-in, training, and 
operations developmenii. can take a few years. 
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CONCLUSION
 

Two-way, telephone-based cornnurications networks can truly benefit rural insti
tutions and users by providing access to expert resources, quality training, new tech
nologies and nc thodologies, and scientific research, aniong other uses. They provide a 
means of coinniuriication x ith policynakers, a chance to ask questions and discuss prob
lens, and an opportin lt t.iipiate in the decisin-riakin., process. 

Hkowever, rlli-nnations support- projects that are trniiy effectiye miust be based 
on thoroug.h ana v, is, sond design, and realistic expectations. Technical networks must
be i tegratod irito insii tut.ional perat li. an(d iiported with user and operator train
itig. A state-of-th..ar techui ica I network alIoi e does not ensure that desired benefits
will accrue. It is He usefilncss of prorainni ig and the suitability of applications which
will detrininc the (OuIi(nm awions supplt Fp, t's impact on developmnent. A network
that fully sarishlie inmportant noneiiuncaiionwill prove be well worth theneeds to
inves t uunt. 

This handbook is a first tep ovard assisting planmers in achieving the objective of
identifying such needs and creating such networks. 
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AID RURAL SATELLITE PROGRAM PUBLICATIONS 

This report is one of a monograph series, "Telecommunications and Rural Development,"
prepared for the AID Rural Satellite Program by the Academy for Educational Devel
opment, including: 

@ An Overview of the AID Rural Satellite Program, Tietjen, K. 

* The Design and Installation of Rural Telecommunications Networks: Lessons from
Three Projects, Goldschrnidt, D., Tietjen, K., and Shaw, W. D. 

* Distance Education via Satellite in Indonesia, Shaw, W. D. 

e An Analysis of the Costs and Revenues of Rural Telecommunications Systems,
Goldschmidt, D. 

, A Handbook for Planning Telecommunications Support Projects, Tietjen, K. 

* 	 Training for Technology Transfer in Telecommunications Support Projects, Tiet
jen, K. 

Also included in the series is a report prepared by Florida State University: 

o 	 An Evaluation of the Peru Rural Communications Services Project, Mayo, 3., Heald, 
G., Klees, S., and Cruz, M. 

Other Rural Satellite Program reports available are: 

* 	 Telecommunications Services for Agriculture and Rural Development: Experiences
of the AID Rural Satellite Program 

* 	 Telecommunications Services for Health Care: Experiences of the AID Rural Satel
lite Program 

o 	 Peru Rural Communications Services Project: Final Field Report 

Copies may be obtained from: 

Dr. Clifford Block Ms. Karen Tietjen

United States Agency for International AID Rural Satellite Program


Development 
 Academy for Educational Development
Bureau for Science and Technology 1255 23rd Street, N.W. 
Office of Education Suite 400
Washington, D.C. 20523 Washington, D.C. 20037
U.S.A. U.S.A. 

(703) 235-9006 (202) 862-1900 
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