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. PREFACE 

; . 
", 

In March 19G8, the U.S. Agency:for International Development, 'in 

. support of the President's Task Force on 'Communications ~olicYt con-

tracted with Stanford Research Institute to study educational applications 

·of communication satellites for developing countries. The study was 

designed to determine the potential of satellite-pelivered educational 

broadcasts through analyses of two dE~veloping regions. A single large 

nation, India, and. a multinational region, Latin America, were chosen as 

case studies to illustrate the scope of possible applications. The 

emphasis of the case studies was to be on the educational, economic, 

cuI tural, organizational, and political factors. affecting the feasibility 

and utility of satellite communications. 

This.report contains an overview of the case studies. Volumes in 

the project series include: 

Volume I: 

. Volume II: 

.. -
Satellite-Distributed Educational Television for. 

Developing Countries--Summary 

Communication Satellites for Education and Developrnent-­
. "-

the Case of India 

.Volume III: Satellite-Distributed Educational Television for 

Developing Countries--the Case of Latin America 
, . 

/' . 
. ' /. 
. / 
f 
i , 

. iii I 

, 
... ...'; ~ ,.:. ~ .. 

• I : 

... 

. , 



• ! .. 

.\ ~ 
< a 

~ 

yolume IV: 

'. -

Satellite-Distributed Educational Television for 

Developing Countries--Working Papers 
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INTRODUCTION 

, Satellite communication would appear to offer potential for,acceler-

, ating the modernization process in developing countries. Distant cities 

and villages in a single country or a multinational region can be'linked 

by satellite as easily as adjaceJ.?-t .. ci ties. The ~our_ce of programming can 

be any pro~erly equipped transmitting ground station. The same message 

,', 
or lesson can be received simultaneously by all stations that are equipped 

to receive the satellite signal. A satellite communication network need 

not~wait for the construction of expensive terrestrial microwave links. 

The satellite technology used to distribute ETV (educational tele-

vision) may therefore provide the key for solving several stubborn problems 

of human resources development. Not only can it overcome terrain and 

,'distance, it may also be able to reform and modernize educational systems 

more rapidly than would otherwise be possible, give more people access to 

education and training, place the best teachers within reach of large 

audie~ces, help to integrate large sectors of the population into the 

social, 'economic and cultural life of the nation or region, and contribute 

to international understanding. Skillfully programmed, satellite-distribu-

ted ETV may be able to overleap the literacy. barrier by bringing illiter-

ates into some participation in the modern sector; If the technology 

realizes only some of these promises, it can help to accelerate economic 

and socia~ development. ,; 

.' : 
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To explore some of the potentials 'of satellite communieation, the 

U.S. Agency for Internationa~ Development- and the President's Task Force 

on Communications Policy commissioned'SRI to make case studies of two 

developing regions. The regions India and Latin America were selected ,to 

reflect a variety of conditions, with the hope that some generalizations 

for other developing areas could be based on findings of the research. 

India represents the case of a 'single nation with a population of 

500 million, but sufficiently compact that it has only One time zone, 

while Latin America represents a multinational region,in both northern 

and southern hemispheres and has six time zones. India is a nation of 

villages: 80 percent of its population reside in 568,000 villages. A 

larger fraction of Latin America's population is concentrated in large 

urban areas separated by sparsely populated rural, mountain, desert, 

and jungle areas. 

Several types of diversity affecting, the design of communicatipn 

'systems are present in the two case regions. In India, 15 official 

lan.guages are spoken--13 of them by more' than 10 million people each. 

These languages are built deeply into the local cultures; people in a, 

linguistic group have been~nown to burn trains that come into their 

areas with words in another linguistic alphabet painted on the coaches, 

Latin America, on the other hand,' has but two main languages, although 

many Indian languages,are spoken in the interior and ,in the mountains. 

Latin America's political diversity offers a'complex challenge to'a' 

communications system that can span part or all of its 23 independent 

nations,. In ,both regions there 'is' considerable agricultural diversity. 

'. 
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':There is also a range wi thin each region and betwee'n the two regions 

with respect to the generally accepted indicators of modernization--

industrialization, urbanization, literacy, per capita income, fractions 

of." age cohorts enrolled in each level of se.hoo.ling, and use of J!lass 

communication. media. With respect to the last indicator, only 6;000 

television receivers are in use in all of India, whereas. over six million 

receivers were in use in Latin America. in 1964. 

,In view of the characteristics of the two case settings and the 

respective interests of leaders to whom the. study team members spoke, 

potentials for satellite cOIIUnunications. technology in t't!e two regions 

were examined from slighly different viewpoints. In India, an attempt 

,was made to answer the following question: how ~ight satellite communi-

cation technology be used, to help India achieve overall development 

objectives, a central one of which is national integration for the many 

language and cultural groups? This problem was the preoccupation of the 

Indian leaders and planners interviewed during the field work.· In ·Latin 

America, the question examined was o:f somewhat narrower scope, reflecting 

the more advanced state of broadcasting there and the concerns of Latin 

American officials: what can satellite communication technology contribute 

'-
'to the human'resources· development (education and training) obje~tives of 

individual countries and of the emerging Latin American community? In 

-Latin America, there already exists for most urban areas a commercial 
, 

television system and some applications of .ETV. 

/ 
Thus', the question examined in, India was the funda'mental one of 

! 
proposing an entirely new national television'system'~n,the light ,of'the 

I 
av~ilabili ty of satellite technology. In ,Latin Arnericp.,- t?-e -question was. 
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more sharply focused on the prospects for ETV relevant to the capabilities 

of satellite technology. 

, Satelli 1;e communication technology must be studied in context. 

Successively wider angles of vision would show that satellite communication, 

technology is 'imbedded in educational broadcasting; educational broad-

. casting in the overall education and ·training system; and the education 

and training system in a coun~ry or region's eco~omic and social develop-

ment program. This context dictated the designs for the case studies. The' 

.logic of this design for the Latin American study is presented in Figure . 

1. HUman resources development objectives were considered in the light of 

national and regional development objectives. oPportunities for broad-

cast media to help in achieving these human resources objectives were 

identified, and estimates were made of the present and projected demand 

for such applications of media. Preliminary system designs appro~riate 

to the demand estimates were prepared, using alternatives of satellite 

and terrestrial delivery links. Cost, feasibility, and organizational 

implications of the alternatives thus ,generated were examined. The Indian 

study, designed for a country with very little television, had to begin 

. . 
at -an earlier stage of mass communication ~evelopment, as Figure 2 

'.' illustrates. 
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APPLICATIONS OF ETV 

In several Latin American countries, ETV is already contributing" 

to th\, achievement of certain priority objectives for human resources' 

development; 'for -example, improvement of primary. education in Colombia 

and Venezuela, accelerated secondary,education in Brazil, and the provision 

'of secondary education to students in Mexico who would oth'erwise' lac'k 

access to such schooling. These applications appear to be most effective 

when ETV·has been planned and manageq as a system for pacing students 

and teachers as well and when special ,attention has been given to recep.tionJ 

.thereby bringing the classroom teacher into full partnersbip with the" 

.studio teacher and program producer'. This' observation is supported by the 

growing body of research findings on the effe.ctiveness of ETV. 

ETV holds a significant, and· sometimes a unique, potential 'for 

accelerating the achievement of the.followi~g development objectives 

stated by many Indian and Latin American leaders: 

o Upgrade primary and secondary education by sharing the best 

teaching and the best demonstrations, thus more nearly equaliz-: 

'-
ing the learning' opportunities for all stUdents • 

o . Modernize curriculum content throughout ·an entire educational 

-' system without having to wait for the training and retraining 

of' the teaching staff. 

e Reform teaching proces~es to encourage inquiry-oriented, problem-' 

solving learning instead of tradional rote-memory instruction: 

'. " 

, 

.... 

" 
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• O~fer educational opportunities for the many who were unable to 

complete primary, secondary, or higher education cycles, but who' 

now want to participate more ~ully in the labor ~orce and in 

society. 

o Strengthen the vocational and technical components o~ education 

to increase ·the relevance of training to employment opportunities. 

• Offer new mathematics and new science instruction in secondary 

schools and in the basic cycles o~ higher education. 

Indian of~icials added the ~ollowing objectives that television 

could help to attain: 

• Provide a common element in experience to further the goal o~ 

national integration. 

• Bring about awareness o~ and interest in the ~amily planning 

problem more swi~tly and widely than otherwise possible. 

• Assist in modernizing agriculture,' and in general help to make 

rural li~e pleasant and rewarding enough. to keep more o~ the 

ambitious and better-educated young people in the villages, where 

they are so badly needed. 

" 
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DE!IAND ESTI1IATES 

For both regions, th~ study teams interviewed local planners and 

media experts to estimate the amount and types of.ETV programming that 

would b~ responsive to the foregoing objectives. .These estimates were 

projected from the present to 1980 in Latin America and to 1988 in India. 

In the Indian case, special attention was given to preparing an illustra-

tive -program schedule that would go as far as possible in serving the ' 

needs 'of each of the major language and, cultural groups found in India. 

This schedule shows that it would be possible,- ).Ising a 'satellite with one 

video and two audio channels, to furnish-'weekly, for each of four -languages: 

ten hours of school programs; nine hours of te~cher traini~g, vocational 

training, and literacy classes; nearly four hours of news and public 

events; three hours of agriculture, he~lth, and family planning programs'; 

two ho~rs of. childreni~ programs; and nea.rly six hours of general cultural 

and entertainment programs, Using ,a satellite with three 'video channels 

-and receivers equipped with two audio channels for each video chanl\el, 

the foregoing amount of programming ·could be available for each of the' 

12 largest language groups in India. 
>. 

In Latin America, ETV programming must also be localized, but for 

different reasons from those in 'India: First ,. there are the differenc'es 

in school calendars,-with nations in the south using the southern hemi-
, , 

sphere schedule of February to November and those to the north using the 

school year of September' to June. Next, there is the problem of six time 
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zones. And ~inally, there are the political considerations implicit 

among 17 sovereign Spanish-speaking nations, where one nation's course 

in history or geography may be heard in a neighboring country as 

propaganda. 

" Throughout the field work in Latin America, key personnel in , 
'. 

education and training in each country were asked to assess the prospects ; 

for exchanging or sharing instructional programs among several countries. 
• 
" 

Most of the responses were pessimistic. Several obstacles were cited: ; 

[ , 
variation in stages of economic development wi thin Latin America; 

differences in political ideology and stability; differences in regional 

dialects and word meanings; differing interpretations of history; and 

the absence or weakness of educational, cultural, and economic ties 

between countries. (Many Latin American countries have more fully 

developed relationships with countries outside the continent than with 

their neighbors.) 

A precondition for accepting common instructional programs would be 

efforts to harmonize curriculum content. Although committees of the , 

Organization of American States have been formed to examine common 

curricular problems, only some cooperative efforts among Central American 

countries and beginning discussions of primary textbook cooperation among 

Venezuela, Colombia, and Ecuador have produced results so far. The most 

optimistic estimate of this study is that 25 percent of school broadcast 

time on Latin American satellites might be shared by 1980, given present 

educational diversity and political barriers. 

The hours 0:1' programming per weel< required for the various appli-

cations of ETV can be summed to determine the number of ETV channels 

10 , 
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required. In the Indian case, three ETV channcls were projected as a 

realistic estimate of what India can afford and use fully in the near 

future. These three channels can easily be -accommodated on a single 

satellite. In the Latin American countries where ETV is expected to grow 

most rapidly--Colombia and Brazil--four ETV channels each were projected 

for 1980. Either three or two channels were projected for each of the 

other countries studied. For the combined needs of 15* Latin American 

coun~ries, a total of 14 ETV channels are likely to be needed by 1972, 

and 30 ETV channels by 1980. The larger number of channels for Latin 

America reflects the many national requirements, the assumption that 

about one-quarter of programmed hours will be shared internationally, 

and the advanced state of television development there. Three satellites 

could handle the 30 channels projected for 1980: one serving Mexico, 

Central America, Colombia and Venezuela; one serving Brazil; and a third 

serving Argentina, Bolivia, Chile, Peru and Uruguay. 

The other dimension of ETV demand (in addition to hours per week 

of programming) is number of viewers or students served. For the Latin 

American case, this was estimated for partiCipants in instructional 

prograrnming, that is, for situations in' which reception is _ organized 

and a classroom teacher or monitor is present. Estimates were prepared 

for 1968, 1972, and 1980 for each of 12 educational applications. 

The product of the number of viewers multiplied by the hours per , 

week that those viewers are engaged in watching instrUj-tional 

I 
I 

programs 

* . The time available for the project permitted including only 15 of 
the 23 Latin American countries. I. 
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is a useful measure o£ demand. It is a better measure than the number 

of viewers unweighted by programming frequency and intensity, because 

some educational programs may appear on;ty one-half hour per week, while 

other applications may be shown daily in both the morning" and a£ternoon. 

Table 1 has been prepared from the Latin-American demand estimates for 

1968, 1972, and 1980 to reflect this measure of viewer hours per week. 

I£ the number of viewer hours per week is expressed as an index of 100 

for 1968, the index for 1972 would be 212, and for 1980, 1,410. In other 

words, in 12 years a 14-fold increase could be expected. The number of 

stUdents reached by organized ,reception would increase £rom the present 

·figure of 630,000 to over 10 million in 1980. 

In the Indian case study, the planning for an entire television 

communication system put emphasis on estimating overall demand of viewers 

reached by public information programming and other applications support­

ing the objective of national integration. Therefore, estimates of vi~wer 

hours in organized reception were felt to be-too speculative and were not 

prepared. A phased development program was prepared, however, with the 

goal of making television available to 80 to-85 percent of the Indian 

people within 20 years. 

12 
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Table 1 

.' . 
LATIN AMERICAN DEMAND FOR ETV APPLICATIONS IN VIEWER HOURS PER WEEK: 

1968, 1972, 1980 
(Viewer Hours per Week in Thousands) 

Central America Mexico Colombia 
E'rV Application 1968 1972 1980 1968 1972 1980 19G8 1972 1980 ----

Adult education 100.0 375.0 750.0 750.0 70.0 50.0. 0 

Teacher trainl.ng, pre service 6.0 152,0 50.0 50,0 176.0 

,Teacher tral.ning, inservice 20.0 ••• 0.8 6.6 3.0 3.6 10.0 23.2 

Primal:y education, kindergarten -165.0 600.0 175.0 

Primary education 9.1 10,395.0 30.0 150.0 585.0 6,750.0 57,200.0 

Secondary education 2,000.0 6,000.0 130.0 2 •. 500.0 7,500,,0 300.0 5,400.0 

Teohnical train1ng 20.0 GO.O 50.0 

Higher educatl.on, science & math -- "60.0 90.0 180.0 600.0 0.5 60.0 150.0 

Higher education, lecture series 70.0 17.5 

Jligher education, TV college 45.0 

Hl.gher education, contl.nul.ng professl.onal 4.0 ~ 15 • .0 

.Total 2;035.1 16,900.4 625',8 3,586.6 9,713.0 5,854.1 7,240.0 63,706.7 

Venezuela Brazil 
BTV Application 1968 1972 1980 1968 1972 1980 

Adult education 200.0 480.0 1,500.0 

Teacher tral.ning, preservice 92.0 208.0 44.0 

Teacher trainl.ng. inservice 0.2 0.5 11.0 34,2 2.2 

Prl.rnary education, kl.ndergarten 27,0 120.0 175.0 385.0 . 125.0 

Primary educatl.on 225.0 1,125.0 . 15,625.0 60.0 180.0 30,000.0 4,625.0 

.. Secondary educatl.on 30,0 30.0 2,250.0 22.5 60.0 3,510.0 ~,200.0 

Technical training 40.0 39.0 1io.o 216.0 7.5 60.0 

Higher education, science & math 90.0 150.0 120.0 2.0 300.0 

Higher education, lecture series 17.5 -- 35,0 

Higher educatl.on, TV college 
--

30.0 120.0 60.0 

Higher education, continuing professional 10.6 ~ ----
Total 282.2 1,365,5 18,401.1 321.5 830.0 36,093.2 9~5 6,509.2 

'-. 
< 
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Table 1 (concluded) 

Bolivia 
ETV Application ~ 1972 ~ 19G8 

Adult education 4.0. 75.0' 

Teacher training, preservice 12.0 

Teacher training, inservice 1.4 " 

Primary education, kinderg,arten 35.0 

Primary education 1.412.5 

Secondary educatioll 120.0 

Technical training 

Higher education, SCl.ence & math 

Higher education, lecture series 

Higher ed.ucation, TV college --
H1gher educatJ.on, contl.Duing professl.onal 2.0 

Total 4.0 1.657.9 

Uruguay 
ETV AppliCation ~ 197Z 1980 

Adult educatl.on 

Teacher trainJ.ng, preservicc 16.0 

Teacher training, inservice 0.7 

Primary education, kindergarten 25.0 

Primary educat~on 4.0 .4.0 l,50q.O 

Secondary education 450.0 

Technical trainJ.ng 

Higher educatJ.on, SCl-ence &. math 7.5 

Higher education, lecture series --
Higher education+ TV college 

Higher-educatJ.on, con~inuing professional 

Total 4.0 4.0 1,99£1.2 

Index .. --- _. 
>. 

< , 

-
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Chile 

~ 1980 1968 ----

40.0 

6.0 4.5 

45.0 

'6,250.0 9.1 

1,500.0 

50.0 

150.0 

17.5, 

8.4. 

6.0 8,065.4 9.1 

Total 
1968 1972 

575.0 1,332.0 

56.0 

4.6 43.l. 

27.0 120.0 

6,178.1. 8,240.6 

182.5 4,890.0 

39.0 117.5 

90.5 332 .. 0 

7,096.7 15,131.2 

. 100.0 212.0 

Pel:'U' 

1~172 1980 

28,0 125.0 

1.6.0 

4.4 

60.0 

22.5 12~500.0 

1,500:0 

30.0 

::C?5 

10.0 

50.5 14,282.9 

1980 

3,050.0 

822.0 

89.0 

1,790.0 

.139,507.5 

29.430.0 

526.0 

1,575.0 

157.5 

255.0 

143.0 

171,329.0 

IF410.0 

" 
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- SYSTEMS COMPARISONS 

Very preliminary -designs of systems were prepared to provide the 

-amounts of service responsive to the demand for ETV estimated for the 

next 12 to 20 years. For both India and Latin America, the following 

three distribution systems were designed: 

.. Microwave network linking ground-bas ed- stations 

o Rebroadcast satellite linking ground-based transmitters 

0- Direct broadcast satellite linking ground transmitters with 

a~gmented television receiving sets 

~'or Latin America, a fourth system was also designed: 

o Truck or air shipme~t of video tapes linking groung-based stations. 

The four distribution systems are illustrated in Figur~ 3. The alter-

native of video tape distribution was not cons_idered for India, beca1'se it 

,does not permit simultaneous national reception. Timeliness is not essen-

·tial in school broadcasts, but news, public events, and other elements of 

- -a general communication service often must be timely to be effective. For 

India, another distribution system was examined: 
'-

o A combination of ground stations and direct broadca:st from a 

satellite. 

Table 2 is intended to 

tribution systems according 

summarize the performance of the four ~TV dis­

to qualitative ,and quantitati~ criteria. A 
- i 

-relative rating of excellent, good, fair, or poor has been assigned to 

"15 i 
-i 
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TallIe 2', 

RELATIVE PERFOR1ffiNCE OF ALTERNATIVE DISTRIBUTION SYSTEMS 

Criterion 

Educational 

Ability to pace a~d control modernization 

Ability to reflect" local programming needs 

Psychological ~Dlpetus for modernization 

Encouragement for multinat10nal integration 

Potent.ial for growth in geoe:raphlcal covara.ge. 

Simultaneous receptlon of important events 

Management 

Simp11city of local managem:nt 

Simplicity of central management 

Adaptabi11t~ tq p110t tests of software 

Indirect Effects 

Spillover benefit~ for local commun1cations 

Opportunity to develop local industries 

·Reli"abl.lity 

Freedom from overall sys~em Interrupt10n 

Freedom from local failUres 

Fiscal 

Cost of coverl.ng maJor urban centers 

Cost of covering entire country 

Potential for major foreign assistance 

Video Tape 

Poor 

Excellept 

Fair 

Poor 

Fnir 

None 

Poor 

Good 

Excellent 

Good 

Excellent 

Excellent 

Poor 

EKcellent 

-Fair 

Poor 
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ETV Dish-ibution System 

Microwave 

Good ' 

Fa.ir 

Fair 

Fair 

Poor 

'GOOd 

Fair 

Excellent 

Fal.l' 

-' 
Excellent 

Good 

Good 

Fair. 

Good 

POOl' 

Fair 

,Rebroadcast 
'Satellite 

Go?d 

Poor 

Good 

Good 

Fair 

Good 

Fair 

Fair 

Poor 

Good' 

Fair 

Fair 

Fair 

Fair 

Poor 

Good 

Direct 
Broadcast 
Satellite 

Excellent 

Poor 

Excellent 

Excellent 

Excellent 

Excellent 

Good 

Fair 

Poor' 

Poor 

Fair 

Poor 

Good 

Poor 

Good 

Good 

" 
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signify the degree to which each system achieves the criterion noted. 

In the following paragraphs 1 the bases for the comparative ratings are 

discussed. 

Ability to Pace and Control Modernization 

ETV 1 however distributed, can be used as an instr.ument :for re~orming 

educational content and practices. Of the four alternative methods of 

distribution, those that are scheduled from" the program source (for 

example, "the nation's capital) provide more positive pacing and control 

than does the video tape distribution system, where the local television. 

transmitting station broadcasts the program. Delays may occur in :r:eceiving 

tape from the program source. Some units of instruction may be omitted 

because local supervisors or teachers may be 'urrfamiliar or insecure with 

the content. Thus, the video tape system does not offer pacing and con-

trol advantages inherent to the other distribution methods, 

Of the centralized systems, the direct broadcast satellite was rated 

the highest on this criterion, because no administrative levels need in-

tervene between program source and classroom. 

Ability to Reflect Local Programming Needs 

If local teachers are- ade~uately prepared, a case can be made :for 

allowing them :flexibility in the pacing of ins1:ructional content. Here, 

the centralized distribution systems are at a disadvantage in relation to 
, 

the video tape distribution made. The tape can be played a~times most 

convenient to the majority of local teachers, and it can b) replayed 10-
, 

cally two or three times for remedial work or £or students'who missed the 

first showing. Of course, replay schedules are entirely possible with 
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the centralized systems too, but nQt with' as great flexibility as ror a 

locally scheduled station. 

The microwave system has been given a, slightly higher rating than 

the rebroadcast satellite, because the Iormcr has the potential to lead 

to the development of a more decentralized communications network and more 

nearly self-sufficient local television programming capability than the 

satellite-based system would. Television programming of local news or 

entertainment could be of assistance to local educational broadcasting. 

Psychological Impetus for Modernization 

The dramatic technology of satellite communication is more likely. to , 

capture the imagination of the people in a developing country and to'im­

plant the seeds of change than would the use of conventional te"hnology. 

It can be speculated that the use of satellite technology could inspire 

-teachers and students to make the needed break with traditional patterns. 

The direct broadcast satellite sys~em was rated highest on this criterion,­

because the school's antennas would recei¥e signals directly from the 

satellite instead of from an intermediary conventional television trans­

mitter, thus heightening the sense of participating firsthand in advanced 

technology. 

Encouragement for Multinational and Multicultural Integration 

This criterion is related to the preceding one, in that the more 

localized systems o:f video tape or microwave distribution of:fer no tech­

nical imperatives for multinational or multicultural cooperation, whereas 

the wide coverage of satellite distribution systems requires at least 

technical and financial p'lanning across national or cuI tural boundaries. 
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And technical and financial pooling_ may f"cilitate, some sharing of j3duca-

tional content . 

. The four distribution systems can be' rated -on this criterion accord-' 

ing to the degree'to which each requir'i's ,central pooling' of programming 

efforts for economical and effective operations. 

Potential for Growth in Geographical Coverage 

,On this criterion, the least satisfactory system is the microwave 

network, which requires the construction of expensive links whenever 'it 

is decided to extend' the coverage. The video tape' and rebroadcast systems 

are about e~ual on this count, requiring only that a new local television 

':transmitter (or, for fringe areas, a signal bOOster)' be ~stablished. ,The 

most flexible system, of course, is,the dire~t broadcast satellite, ,where 

the signal can be brought into a school or a village located anywhere 

within the thousands~of-miles diameter cove~age of the satellite, without 

waiting for the construction of intermediate transmitters. This capability, 

alone has the potential to bring nationa~ coverage to rural and vil~age 

populations years, perhaps decades, earlier than would be possible with 

alternative syste~s. 

l. 
Simultaneous Reception of Live Events 

The timeliness of live programs receiv~d simultaneously throughout 

a developing region is occasionally of, importance in educational broad-
, 

casting and of great importance for news and political events in a general 

communication network, ,The video', tape dis!!ibutiori' system cannot offer 

any capability of this count, whereas'the centralized systems can. The 
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direct broadcast satellite system was rated highest here, because simul-

taneous reception can be wherever receivers exist, w,flether or not a local 

television transmitter serves the area. 

Simplicity of Local Management 

Extensive video tape exchange represents a considerable local admin-

istrative burden. It is diIIicult to assure delivery 01 a large number 

of video tapes to subsidiary transmitting stations on time for use; yet 

if the time of delivery is set well in advance of use, the problems of 

storage and inventory are cumbersome. The local station must employ 

personnel who are skilled not only in inventory management and scheduling 

of these valuable tapes, but also in the operation and maintenance of a 

video tape recorder--valuable and sensitive equipment that must be care-

Iully handled if it is to remain dependable and offer acceptable reception 

fidelity. Accordingly, the video tape system is rated the lowest on this 

criterion. 

The centralized systems, where all ,?cheduling is done at the source 

of programming, avoid the local administrative and logistical burden. On 

the other hand," both microwave and rebroadcast satellite systems require 

the management of local tel'evision broadcasting stations. Some specialized 

managerial and technical competence would be required. 

The direct broadcast satellite system is rated highest of the four 

• 
on this criterion, but even it requires operation and maintenance of a 

" / " 

television receiver that has augmentation equipment necessary to receive , 
, 

and convert the signal directly £rom the satellite. H~nce, it is given 

only a "good" rating. 
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Simplicity of Central Management 

By this criterion, the satellite distribution systems, with their 

requirements for operating and maintaining complex earth stations and 

for keeping the satellite on station, rate lower than the terrestrial 

systems. Of the latter, the microwave network, once established, should 

be a good deal simpler to administer than the video tape exchange, which. 

will require complex central and local management procedures for dispatch-

ing, receipt, storage, playing, replaying, and accounting for valuable 

video tape. 

Adaptability to Pilot Tests of Software 

'Of the four systems, only that of video tape distribution lends itself 

easily to experimenting with educational braodcasting on a small scale at 

low cost to determine whether the technique offers important utility in 

comparisons with conventional instructional systems. The use of only one 

or two links in a microwave network could be considered a relatively modest 

pilot application, hence this system rates better than either of the sat-

ellite distribution methods. The satellite systems, with their enormous 

geographical coverage, tend to encourage all-or-none adoption, not pilot 

tests. 

The above comments apply to situations in which the system' is a 

single-purpose educational broadcasting system. If a telecommunications 

system, satellite or terrestrial, is available or is to be made available 

/ 
for other purposes, such as telephony or entertainment and :hews, it would 

I 
be possible to conduct pilot tests of educational broadcaTts on any of 

the four alternative distribution systems being compared. The organizers 
I 
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of such pilot tests would not have to be concerned about the large unused 

geographical capacity of the satellite systems. They would I nowever 1 have 

to deal with a number of technical complexities associated with satellite 

communication that would not have to be faced in using more conventional 

terrestrial systems. 

Spillover Benefits for Local Communications 

In considering indirect e:f:fects, the gl'ound-based systems offer 

greater spillover benefits in contributing to the growth of a commuilica-

tions infrastructure. The direct broadcast satellite is rated poor, 

because only the large and expensive transmitting ground station could 

be a source of broadcasting. In the other systems, local transmitters 

that would have alternative useS for local as well as central program-

ming would be established. 

Opportunity to Develop Local Industries 

The satellite distribution systems include equipment of high tech-

nology that will probably continue to require foreign procurement. The 

terrestrially based systems, on the other hand, employ more nearly con-

ventional technology. It can be expected that the electronics and con-
,. 

struction industries of' at least the larger developing countries like 

India, Brazil, and Mexico will continue to grow and will be able to 

account for an increasing share of initial and maintenance procurement 

of conventional telecommunications systems. 

The video tape distribution system was rated the highest by this 

criterion, because it requires the most decentralized management. The 
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capability for managing this logistical systcm should havc useful transfer 

to other local industrial management needs. 

Any of the systems should encourage the building of a local or re-

gional capability to manufacture re~eivers and service and maintain such 

equipment. 

Freedom Irom OVerall System Inte~ruption 

Satellite distribution systems are vulnerable to-various kinds of 

interruption such as equipment faults at earth stations, drifting of the 

satellite off station, and satellite power failures. A satellite 

failure can result in the entire system being inoperable, which might 

pose severe readjustment strains on an educational system in which 

ETV had been integrated into curriculum. The direct broadcast satellite 

would be the most vulnerable to system failure, because no local 

television transmitters would be available for emergency programming 

of live or taped lessons. 

Freedom from Local Failures 

For the video tape system, which has the lowest rating on this 

criterion, the largest potential source of unreliability is the nonreceipt 
>. 

or misplacement of the particular video tape needed at a key time in the 

instructional sequence. The microwave and satellite distribution systems, 

where. only one expert central crew controls the program scheduling, are , 

less subject to local interruption than the video tape system, where less 

well-trained crews at each transmitting point increase the possibility of 

error. These systems are also subject to interruptions caused by failures 

of the local broadcasting station. 
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None of the television systems is rated higher than "good" on this 

criterion, because all are vulnerable to local power interruptions or 

vol tage fluctuations--iairly connll~n occurrences in developing countries. 

cost Comparisons 

In Table 3 , five alternative distribution systems for ~ndia are-com-

pared in terms of. capital and operating- costs. The system called "limited 

Ty and local radio" was designed to cover 40 to 45 percent of Indi~' ~ 

popul~tion; the other f our systems were designed to covel~ the 80 to 85 

percent of population stated as a high priority objective by Indian leaders 

interviewed by the study team. Because Indian requil"ements call for a 

national television communication system with simultaneous reception) the 

alternative of video tape distribution is not included in the systems 

being compared. Ot the systems studied, the direct broadcast satellite 

proved to be the least costly, followed by the combination of ground-

based stations in the cities and direct satellite broadcasts to the vil-

luges. 

The combined system seems particularly appropriate for helping to 

meet India's need for heterogeneity of language and cultural programming. 

The more local stations there are, the easier it will be to produce pro­
>-

grams for specialized local needs. At the same time, the direct broadcast 

satellite can be a means of bringing television to the large number of 

remote villages decades sooner than would be possible with only a ground-, 

based system. / 
I 

It is not easy for anyone except the purchaser to say when a cost is 

too great, but costs of the combination system for India were compared 
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Table 3 
; .. 

FIVE TV DISTRIBUTION SYSTEMS FOR INDIA: 
TOTAL CAPITAL AND OPERATING COSTS OVER 20 YEARS 

·AND AVERAGE COST PER YEAR 
(Miliions OJ' Dollars) 

Capital and 
Capital Costs Operating Costs Operating'Costs 

Annual Annual Annual 
·System Total 'Average Total Average Total Average 

Limited TV and 
local radio $169.3 $ 8.5 $155.2 $ 7.5 $324.5 $16.0 

Ground-based TV, ~42.4 22.1 ,313:4 15.7 755.8 3,7.8 

Direct br'o~dcast • 
satellite 433.4 21.7 202.7 10.1 636.1 31.8 

He'broadcast 
satellite 456.5 22.8 266.3 13.3 722.8 36.1 

.. 
Ground-based and 
direct broadcast 
satellite 436.5 21.8 240.9 12.9 677.4 33.8 
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wi th certain economic indicators. As Table 4 demonstrates, the annual 

cost, capital plus operating, is never likely to be much greater than 

I percent of the annual expenditure on education, or .07 of 1 percent of 

the national income. 

With respect to the composition of.expenditures on any of the proposed 

systems for India,analysis shows that the largest portion is spent on 

receivers--purchase, maintenance, and. replacement. In the direct broad-

cast satellite system, for example, receivers represent about 75 percent' 

of capital cost, satellites themselves only about 11 percent. Even in 

ground-based television, receivers represent about 50 percent of capital 

investmen t. 

Table 5 presents the initial and operating costs of four alternative 

distribution systems deSigned to meet an estimate of Latin America's 

1980. demand for ETV. As shown by the total costs for each of the three 

regions making up Latin America, the video tape system shows the lowest 

initial and operating costs J and the direct broadcast satellite system 

shows the highest costs. Microwave transmission and the rebroadcast 

satellite systems provide fairly interchangeable service. Where micro-

wave networks are expected to be available, this system shows the lower 
'-

cost of the two; where terrain and jungle are expected to delay the con-

struction of microwave links, as in Peru, Bolivia, and BraziJ-, the re ..... 

broadcast satellite system shows lower costs. 

The demand estimate on which Table 5 was based was primarily an 

urban demand, in which television service was extended in descending order 

of student concentrations. To test the effect of providing more nearly 
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, Table 4 

COMPARISONS OF ANNUAL COSTS OF A CmmINATION SATELLITE 
AND GROUND-BASED SYSTEM WITH ECONOMIC INDICATORS 

FOR INDIA, AT FIVE-YEAR INTERVALS 

National income (billions of 
dollars) , 

National expenditure on educa­
tion (billions of dollars) 

Annual cost of establishing and 
operating national television 
(billions of dollars) 

Education expenditure 
national income (percent) 

Cost of national television . 
national income (percent) 

Cost of national television 
education expenditure (percent) 

, 

" . 

1970-71 1975-76 1980-81 

$37.5 $50;1 $67.1 

$1:.3 $3.3 

$.0046 $.0193 $.046 

3.4% ' , 4.1% 5.0% 

.012% ' .039% .069% 

.35% .91% 1.4% 

28 

1985-86 

$89.7 

$5.3 

$,.0656 

6.0% 

.073% 

1.2% 
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total national coverage, a special study waS made of one country, Colombia, 

using a higher demand estimate for 1980, in which all Colombian cities and 

towns of, over 10,000 population would be. reached. Costs were recalculated 

for the video tape and the direct broadcast satellite distribution systems. 

Total initial costs for Colombia became $30 million for the video tape sys-

tern, versus $28 million for the direct broadcast satellite system. The 

direct broadcast satellite thus replaces the video tape system as the least 

expensive system, largely because the cost of procuring television sets 

augmented to receive the satellite signal becomes less than the cost of 

constructing local televis~on transJ)l.i ttcrs that reach relatively few stu-

dents. The direct broadcast satellite system also showed lowest operating 

costs for the assumption of full national coverage of Colombia. 

Table 6 presents the initial and operating 'costs of two methods of 

'meeting the projected 1980 ETV demand for the countries studied in Latin 

America., To simplify the table, only the direct broadcast satellite and 

video tape systems were compared. Exam~nation of the dollar cost,columns 

shows that the satellite system makes initial and operating cost savings 

-." . 
in b~oadcast stations, but that these are more than offset by costs of 

satellite and launch and of the television set augmentations required to 
~ 

receive the Signal directly from the satellite. The cost of set augmenta-

tions is highly sensitive to quantity procured. If substantially more 

than the 75,000 sets,on which this calculation was based were to be pro-

cured, this initial cost element would be considerably reduced. 

The percentage distribution column in Table 6 is informative on how 

funds would have to be spent :for either distribution system. In the video 

tape system J the bulk of initial expenditures is on broadcast stations 
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Table 6 

COSTS OF' TWO ETV 
DISTRIBUTION SYSTEMS TO MEET 1980 DEMAND: 

, LATIN AMERICAN ,TOTALS AND PERCENT DISTRIBUTION BY COST ELEMENT 

Initial Costs 

Broadcast ,stations 
Sate1li te and launch . : 
Ground stations 
Tape libra!'y 
Studios and equipment 
Receivers 
Additions to recejvers 

Total 

Operating Costs (Annual) 

Broadcast stations 
Satellite and launch 
Ground stations 
Tape transport 

,Tape library 
Program production, teacher 

training, and set maintenance 
Maintenance of receiver. additions 

>. 

Total 

No~e: n.a. = not applic~ble. 

,Video 'Tape System 
$000 % 

, ' 

$ 74,185 73,.2% 
n.a. n.a . 
n.a,. n.a. 

3,989 3.9 
8,004 7.9 

,15,124 15.0 
n.a. n.a. 

$101,302 100.0% 

$ 14,200, 48.9% 
n.a. n.a . . 
Jl. a. n.a. 

65 ' 0.2 
, 398 1.4 

. ~, 
'14,394 ' 49.5 

n.a. n.a. 

$ 29,057 100.0% ' 
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Direct Broadcast 
Satellite' System 

$000 % 

$ 24,104 14:1% 
58,600 33.9 
11,420 6.6 

2,383 ' 1.4 
8,004 4.7 

15,124 8.8 
52,833 30.5 

$172,468 100.0% 

$ ·3,600 9.8% 
14,230 38.7 

900 '2:4 
n.a. n.a. 

54 0.1 

14,394 39.2 
3,600 9.8 

$ 36,778 100.0% 
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and studios and their equipment, whereas in the direct broadcast satellite 

system, the largest items are for the satellite and 'launch and for .pro-

curing set augmentations. With re,:,pect to.operating costs, the items of 

program production, teacher training, and set maintenance are important 

for both distribution systems, but in the satellit~ system operating funds 

must be set aside for successive launches every three to ~ive years to 

maintain the communications capability. 

The quantity of sets to be procured was almost a million in India 

and less than 100,000 in Latin America. Aside from the differences in the 

size of populations to be served, this is because only 6,000 sets are in 

use in India, while six million are already in use in Latin America. The 

difference in procurements explains much of the variation in percentage 

distributions of costs for the two case regions. 

The following conclusions can be drawn from the several analyses 

made for India and Latin America: 

• Video tape distribution is the least-cost system up to a high 

degree of saturation ot urban schools. 

• The direct broadcast satellite system becomes the least-cost 
>-

system for population residing beyond the range of transmitters 

located in principal cities. 

• If ETV is extended to student populations in ascending order 

of cost per student served, the breakeven pOint/at which the 

I . 
direct broadcast satellite begins to be more cost-effective 

than video tape distribution lies between 35 and 60 percent 

of total country population, the particular point being 

• 
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dependent on population distribution and the pres~nce or 'absence 

of television- transmitters in outlying areas. 

Of the four distribution systems, only the direct broadcast 

satellite system exhibits declining unit cost per student 

served w~tli.increasing coverage. The other systems exhibit 

'rising unit costs after the population residing in large and 

medium-sized cities and other densely populated' areas has 

been served. 

,Potential for Maj or Foreign As~istance 

\'lith the predisposition o£ multilateral and bilateral donors to 

favor large scale technologically based assistance programs, it would 

appear that the satellite distribution systems might have somewh,at better 

prospects of attracting assistance grants or loans than would the more'-

conventional distribution 'systems. 

'-, 

" . ' 
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A NOTE. TO PROSPECTIVE USER COUNTRIES 

On the basis of these studies, the research team p~epared suggestions 

for officials of countries or regions who are considering a major expansion 

of television, with or without satellites, for education and development. 

Briefly, the following procedure would seem advisable: 

o Begin with needs, rather than with technology. The important 

"'" .question is whether the need to expand or upgrade instruction 

and information is sufficient to justify a major system develop-

ment. The system should grow out of the priority needs and be 

tailored to meet them. 

• Begin with television, rather than with satellites. The question 

is, can television make a significant contribution to the country's 

educational and development needs? 

8 If so, compare different systems f.or delivering television. 

Develop these systems in some detail, including some sample 

programming, a phasing of expansion, and an inventory of the 

economic, human, and. technical resources that would be required. 
~ 

In particular, do not forget to look at systems that combine 

more than one method of delivery--especially the comb;nation of 

ground-based and satellite television. . . 
o Study the heterogeneity problem carefully. How can the system 

best be designed to meet both regi~nal and local needs? Here, 

combined systems may prove especially attractive. 
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Survey" the resources. What will be required for development of, 

an electronic's industry J engineering and techn.ical perso~n.el, 

-broadcasting personnel, extension of electric power, tra?sporta-

tion, and teacher training? If these'are not available in sUIfi~ 

cient quanti ties, how can they be provided? , ' 
o Try to solve, at the beginning,the problem of organization and 

control. This is discussed at some length in. the India case study, 
-.'" 

and it has proved to be a" serious probiem in numerous countries~ 

Briefly, a major television system,- with thousands of,employees, 

requires both freedom to be creative and close contact with the 

substantive agencies that should participate. What is the best' , 

assignment of ?rganizat ional responsibilities for these two 
, 
( 

purpo~es, and how should the assignment relate to the ,control 
-' 'i 

system of government? 

.. Plan, if possible, a g:r'adual expansion of the system; 'orie step at, 
.~ -

a time. If the job is to be done thoroughly, a period of several, 

years will be needed for: detailed planning; hiring and training; 

manufacture of receivers and other electrorlic gear.;. construction 

of stations; work on contE;.Ilt.and curri.culum, scheduling, making", 

and testing of,programs; and practice in using the new. system. 

If time is allowed for these" tasks, tliere will be fewer problems, 

.fewer mistakes in the first years, and less chance for a failure. 

, , ".: 

If the development iS"gradual and measured, the,cost can be spread 

out more evenly, the experience and skills gained in' early stages' 
, " 

can be utilized in later stages, mistakes can' be corF~cted 1- and 

formidable problems can be mastered before, they affect an entire, 
.' . ' 

, 
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system. Ideally, the plan should be dev<;>loped so that at any 

given stage it is possible to take ,stock and decide on the next 

'step. 

: 

! 
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POLICY IMPLICATIONS FOR THE UNITED STATES 

No int·imate knowledge was .available· to the 'study teams regarding 

.policy issues the United States government faces in satellite communi-

cation and in development assistance for India and Latin America. Never-

theless, on the basis of the case studies, the follmying suggestions are 

ofr"ered: 

~ Conserve resources vital to satellite communication systems. A 

. need for three satellites, each with i2 vid'eo channels, has been . . 

proj e'cted to meet. the 1980 educational requirements of Latin, 

American countries, These would be in addition to the INTELSAT 

requirements for an Atlantic service, the domestic satellite 

needs of the United States (perhaps four satellites), the domestic 

satellite needs of Canada (now estimated at three satellites), 

and military needs, The estimate of one satellite for India is 

more modest and, indeed, may be too modest. 

Planning £or satellite communications ~alls attention to the 

limited availability of frequency spectrum and of "parking slots" 

in space for synchronous satellites. These are world resources, 

.and it is hoped that the policy of-the United States government 

will be to conserve the necessary part of such resources for 

. human resources development. International reallocation-of 

frequencies and a basic scheme for_ assigning satellite "par.king 

'. 

slots"· may be required. 
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c> Build competence in educational and developmental television. 

Television for human resources development will 'be as effec-t:ive 

as the kind of resources--human, technic.al, and economic--that 

are put into it .. High priority should be given requests ~or 

assistance in training and retrai,ning of teachers, broadcasters, 

planners, and development personnel to become familiar with and 

skilled in the use of television Ior education and development. 

Most of such training, of course, need not and should not be 

given in the United States. It should be the policy of the 

United States to support a limited number of excellent demonstra-

tion projects in the use of television. A project such as the 

program now being. instituted by the governmen.t of El Salvador, 

with U.S. aSSistance,. can do more to advance the potential of 

human resources television than a number of instances of small 

support to less well-planned projects. Finally, existing U.S. 

policy to support regional integration and cooperation in educa-

tion is of great importance in making feasible the cooperative 

use of human resources television, whether terrestrial or by 

satellite. Examples of points of leverage for this purpose in 

"-Latin America are programs for intercountry -harmonizing of cur-

riculum and textbooks, implementation of the plapned OAS training 

center in ET\, J and exchange of educators and broadcast~rs. 

• Give priority to requests from developing countries for assistance 

in training and retraining teachers to-become effective in an 

instructional system of which ETV is an integral part. As an 

example, the training technique of microteaching is useful in 
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meeting the dual objectives of modernizing pedagogy and orienting 

teachers to the power of the television medium. 

o Build from strength. The aid policy of the United States in the 

area of developmental television and satellite educational sys-

tems should make maximum use of the extraordinary experience and 

resources of the United States in such areas as instructional 

broadcasting, space science, development planning, and social 

research. ~!uch training might well be built around relatively 

successful projects, such as that in Samoa, Colombia, and 

El Salvador, all accomplished with U.S. assistance. The experi-

ence of developing regions with these new technologies should be 

studied carefully and reported widely, on film and on paper. 

In the United States, there has been probably more experience 

with video tape exchange (which is treated at length as an ele-

ment of Latin American systems) than anywhere else in the world. 

Microteaching, one of the most promising devices for training 

teachers, has been developed here. And much of the work on 

communications satellites has been done here. It is worth con-

sidering what sorts of centers or other organizations in this 

country or elsewher~ might best make some of these resources 

available where they can do the mos"" good .in human resources 

development. 

• Plan software for ETV systems. One of the greatest bottlenecks· in 

developing satellite-based television systems is likely to be the 

absence of planning for the software needs of these systems. In 

Latin America, it was necessary for the project team to make the 
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demand estimates included in this report with entirely insufficient 

information, because projections by Latin Americans.had not been 

made. Despite India's long tradition of planning, there was very 

little in existence that could be put immediately to use if the 

country were to decide to take up a satellite-distribution system. 

The important step in planning at this moment is not to repeat 

hardware-oriented planning studies that make gross and unwarranted 

assumptions about educational applications, but rather to look 

critically and in detail at possible educational and developmental 

applications of the broadcast media. Therefore, the policy of the 

United States should be to look favorably on requests for assist-

ance in planning and organizing the software aspects of satellite 

systems. 

• Encourage pilot projects. The proposed cooperation between NASA 

and INCOSPAR in arranging for a satellite to be made available to 

India for a limited period of experimentation will be useful in 

working out some of the hardware, maintenance, programming, and 

administrative questions of satellite broadcasting. This cooper-

at ion will be generally stimulating to plans for satellite sys-

terns. It seems that there is good reason for other pilot projects, 

especially in regions where there is a good. chance of developing 

major satellite television systems for human resources development .. 

For example, if it were possible to obtain another satellite under 

/ . 
similar arrangements, particularly one having rudimentary direct , 

, 
broadcast capability, it might be beneficial to offer 'Latin 

Americans the chance to try it out for a time. The terms of the 
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oIfer should include provision for multinational cooperation and 

for Latin American countries to plan and manage the progr_am. 

Needless to- say, assistance and advice should be made available-

to such projects so that as -much_as possible can be learned from 

them and these lessons can be made-Widely known. 

e Support research on critical problems influencing effectiveness 

and cost. Considering the probable usefulness of direct broad-

: cast ~atellites and their interesting growth potential for large 

scale coverage, it would be useful to direct some research toward 

minimizing the system cost represented by the necessary augmenta-

tion of receivers Ior direct reception--that is, the antenna, 

pre.-amplifier, and feed--particulru;ly for produ'ction in quantities 

between 10,000 and 200,000. 
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