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, " PREFACE

FO

“ (In March 1968, the U.S. Agency: for Inéérnationél.Develoﬁment;‘in'

* support ;f the President's Task Férce oﬁ'Comﬁﬁnicatigns Pplicy, con—
trac%ed with Stanford Research Ingtitute to séudy éducgtipﬁal appi;éétions
-of communication gatei;ites f;£ ﬁevelsping countries. The gtudy was ‘
desigﬂea to determine the potential éf satellite~delivered educatiénal
broadéagts through analysés 6# two”developing regiéns. A single 1a£ge

i ﬁation, India, and a multinational region, iatin Americé, were chosen as

. case séudies to illustrate the scope ofbﬁossible applications. The
empﬁasi;‘of the case studies waé to ge on the educationai, économic,
cultural, organizational, and polit;cél f;ctors affecting the ;easibility

" . and utility of satellite communications,

This report contains an overview of the éage studiés. Volumes in
the project series include:

Volume I: Satellite-Distributed Educational Television for,
Developing Countries--Summary

N Volume\ IIl: ' Cormnuﬁication Satellités for Educatioﬁ and Development--

T a

the Case of India

.Volume III: Satellite-Distributed Edﬁéational Television for
Developing Countries--the Case of Latin America

H { i
. f

LN

.- . TR

H .
W eyt ;"'“



Volume IV: Satellite~Distributed Educational Telévision for

Developing Countries--Working Papers

2

1. Nonhardware Components of ‘an Instructional Tele- .
“yision System for a Developing Country
-2, Considerations in Deciding Whether and How to

Introduce an Educational Satellite

3, Film Versus Television in Educqtion

4, Technical Considerations of Satellite Communication

Systems for Education

5. Political Obstacles to-Adoption of Educational
- o Television

.6. FEconomic Analysis of the Alternative Distribution

. Sygtéms for Educational Television

-7. Thé Role of Radio in Supporting Educational

Television-
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INTRODUCTION

. Satellité 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 adjacent .cities. The source of programming can
be any properly equipped transmitting ground station. The same message

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

. to receive the saﬁellite'signal. A satellite commnication network need -

‘not-wait for the construction of expensive terregtrial microwave links.

The satellite technology used to distribute ETV (educational tele-

* vision) may therefore ﬁrovide the key for éolving 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

audiences, help to integrate large sectors of the population into the

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

k]

* to international understanding. Skillfully programmed, satellite-~distribu-

ted ETV may be able to overleap the literacy"barrier by bringing illitér-
ates into some participation’in the modern secéor; If the technology

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

and social development.



To explore some of the potentials of satellite cémmuﬁicaﬁion, the

. U.8. Agency for Internation;l Development‘and the Presidept{é Tagk Forcé
" on Communications Policy commissioned SRI to make ease:studies of t&o

developing regions: The regions‘India and Lafin America were seleéted‘t;
_reflect a variety of poh&itions, with thé hope that éome.generélizafién%

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

india represenés the case of a'sing;e nation with a population of
500 million, put sufficiently compact thgé i£ has only-One time zone,'
while Latin America representé a maltinational regioﬁjin_bbth nﬁrtgern.
and southern'hemispheres and has six time zones. ;ndia %s a patién of
ﬁiilages: 80 percent of its populétiou res%dé iﬁ 568,000 villageé. A
1a?ger frgction of iatiﬁ America's population is'concenﬁr;tedhin large
urban areas seﬁaréted by-sparsély populated rufal, mountaiﬁ, deéert,

and jungle areas.

Séveral types of éiversify aéfecting:tﬁe design of ;ommunicatipn
:sy;temg ére present in the two case regions, ;A India, 15 offic£al
languages are spoken——13 of them by more'than‘lo million ﬁeoplé each.
These 1gngggé§s ﬁ;e built deeply into the local cultﬁres; peoéle in a-
linguistic group have bgen.known to burn traiﬁs that come intq thgir -
areas with words in anothef 1inguist;c alpﬁ?bet painted on the coaches.
Laéin Aﬁerica, on éhe other hand, - has bqﬁ two main languages, althéﬁgh'
maﬁy Igdian languages.,are sﬁoken in éhe intérior?and\§n thé mountains,
Latin America's political divers-:itty‘ offers a cc;mplex chalilenge to ‘a-
_cqmmunications éystem that can spén paft or all of itsﬁz% independent-

nations. In both regions there is considerable agricuitural diversify.

)
-
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"There is als¢ a range within each region and between the two regions

with resﬁect to the geherally accepted indicators of modernization—-

industrialization, hrbanization, literacy, per capita income, fractions
of age cohorts enrolled in each level of schooling, and use of mass
communication media. With respéct 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 Americsz in 1864,

.In view of the charactefistiqs of the two case settings and the
respective interests of 1eadersvto whom tﬁe study team members spoke,

potentials for satellite communications technology in the two regions

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

was made to answer the following question: how might sételliﬁe_communimi
caéion te;hnology be used to help India achieve overali d;veloﬁment
objectives; a central one of ﬁhich is nationai integration for the maqy
language and cultural groups? This problem was the preoccupation of the
Indian leaders and planners interviewed du?ing the field worﬁ.-Iﬁ"Latip
America,.the question exéﬁined was of SOméghéf pafrpwer scope, r;ﬁlecting
the mofe advanced state of broadcasting there and the concerns o& Latin -

American officials: what can satellite communication technology contribute

T2
‘to the human resources developnent (education and training) objectives of

individual countries and of the emerging Latin American commmity? In

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

television system and some applications of ETV. /k
Thus, the question examined in .India was the funddmental one of
!
) / ]
proposing an entirely new national television'system';n,the light .of the

) . ! .
availability of satellite technology. In Latin America, the.question was,

-



- more sharply focused on the prospects for ETV relevant to the capabilities

L ]

- of satellite technology. . - . - - ‘.A . L

L Satellite communication technology husﬁ be studied in context.
Successively wider angles of vision would show that satellite comminication.

technolbgy is imbedded in educational broadcasting; educational bfoad—

" .casting in the overall education and-traihing system; and the education

_and training system in a country or region's economic and social develop- -

ment program. This context dictated the designs for the case étudies. 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 thesé human resourcesg objectives were

identified, and estimates were made of the presenf and projécted demand

" for such applications of media. Preliminary system designs appropriate )

fo the demand estimates were prepﬁred, using alternatives of satellite

and terrestrial delivery links. Cost, feasibility, and organizational

_implications of the altsrnatives thus generated were examined, The Indian

study, designed for a country with veryvlittle television, had to begin

at 'an earlier stage of mass communication develoﬁment, as Figure 2

T

illustrates.
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&

T - APPLICA?&ONS OF ETV . S

In-séqe?al Lgtin American:countries; ET# is.al?eady chtribufing:‘d
to thgvéchievément of certain pgi;rity objectives for human resourcég'.
dejelppmént;'for examplg, improvemenf Bf primary.eduéaﬁioﬁ iﬁ Colombia
énd Venezuela, éccélerated secondary-edu;atién iﬁ‘Brazil,‘;nd tﬁe‘provision
- 'of secondary education to students in Mexico who would othérwise'laék
;ccess to such échooling. These applications apéear to bé mosﬁ éffeéti&é
when‘ETV-has b;en planned and'man%geq‘és a system for pécing students .

. , - ’ .

"and teachers as well and when special attention has been given to reception,

-thereb§ bringing the classroom teacher intce full partnership with the-

s étudio teaéher anﬁ program producér} This observation is supported by the

. grdwing body of research findings oﬁ the effectiveness of ETV.

BTV holds a sipnificant, and- sometimes a unique, potential for
accelerating the achievement of the.following development objectives -

stated by many Indian and Latin American leaders:

© Upgrade primary and secondary education by sharing the bést
‘teaching and the best demonstrations, fhus nore neé}ly equalié—,

© ing the 1earning‘opp5itunities for all students.

-

©® . Modernize curriculum content throughout -an entire‘eduqational
system without having to wait forlfhe training and rétraining

- 4 . - . - .t - .
of the teaching staff.

e Reform teaching processes to encouféée inquirj~oriented, problem-
solving learning instead’pf tradional rote-memory instrﬁct;on(

7 T

-

-
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¢ Offer educational opportunities for the many who were unable to
complete primary, secondary, or higher education cycles, but who’
now want to participate more fully in the labor force and in

society.

o Sirengthen the vocational and‘technical coﬁponents of 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 of higher education.

Indian officials added the following objectiveg that television

could help to attain:

® Provide a common element in experience to further the goal of

national integration.

® Bring about awareness of and interest in the family planning

problem more swiftly and widely than otherwise possible,

¢ Assist in modernizing agriculture, and in general help to make
rural life pleasant and rewarding encugh to keep more of the
ambitious and better-educated young people in the wvillageg, where

they are so badly needed.
.9
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- DEMAND ESTIMATES

For both regions, the study teamé-iqtervi§Wéd local planners and
media experts to estimate the amount and types.of.ETV programming‘that
would be re;ponsive to %he forégoing-ob?ectives. .fhese estimates wéré
p;qjected from the present to 1980 in Latin Ameripa and to 1988 in iﬁdia:
in the Indian case, special attention was éiven tq pfepariné an:illuétraf
tivetprogram‘schedule that would go.aé far as possible‘iﬁ sérvipg the -

needs of each of the major language and. culiural grouﬁs found in India.

This schedule shows that it would be possible,- using 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 teacher training, vocational

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

eveﬁts; three hours of agriculture, health, and family planning programs;

two hours ofAchildrenfs programs; and nearly 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 channel,

the foregoing amount of programming -could be available for each of the -

T - - H

12 largest language groups in iIndia,
'5’ -

In'Latin America, ETV programming mug} ai§d‘be localized, but fo%;
different reasons from those in ‘India. _First,:tﬂerg are the differéncés
in school calendars, -with nations in thg séuth-uéiné éhe southern hemif’
sphere scﬁedule of February to Noéember and tQOSe to thé north using ¥ﬁg

~

» school year of September to June. Next, there is the problem of six time

i



zones. And finally, there are the political considerations implicit
among 17 sovereign Spanish-speaking nhations, where one nation's course
in history or geography may be heard in a neighboring country as

propaganda.

Throughout the field work in Latin Ameriea, 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 ébstaclés.were cited:
variation in stages qf economic development within Latin America;
differences in political ideology and stability; differences in regional
dialécts and word meanings; diffefing iﬁterpretations 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

3

countries and beginning discussions of primary textbook ccoperation among
Venezuela, Colombia, and Ecuador have producea 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 of programming per week 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
realisticqest;mate of what India can afford and use fully in the near

" future. These three channels can easily be'accommodaéed on a éingle
satellite. In the Latin American éountries where EfV‘is expected.to gZrow
most rapidly—-—Colombia énd Brazil——fourvﬁTV channels each Qere projected
for 1980. Either_three or two éhannels were projeéted for each of thé
other countries studied. For the conmbined needs of 15% Latin American
countries, a total of 14 ETV cpannels are likely to be needed by 1972,
and 30 ET% channels by 1980, The larger numbexr of channels for Latin
America reflects the many national requirements, the assumption thaf
about one-quarter of programmed hours will be shared internationally,
and the advanced state of television development there. Three sgtellites
could handle the 30 channels projected for 1980: one serving México,
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 e
of programming) is number of viewers or students served. For the Latin
American case, this was estimated for participants in instructional

programming, that is, for situations in which receptiion 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

Pl

week that those viewers are engaged in watching instructional programs

/
/

* ' The time available for the project permitted including only 15 of
the 23 Latin American countries. i

. . ' ..

11 .



;s a useful measure of demand. It is a be%ter measure th;n the numger

of viewers unweighted by programming frequency and intensity, because
some educational proérams may appear only one~half hour pér week, whiie
other applica%ions may be shown daily in both the morning and afternoon,
Table 1 has been prepared from the Latin-American demand.estimates for
1968, 1972, and 1950 to reflect this measure of viewer hour; per week,
If the number of viewer hours per week is expressed as an index of 100
for 1968, the index for 1972 wsuld be 212, and for 1980, 1,410, In other
words, in 12 years a l4-fold increase could be expected. The number of
students.reached by organized reception would increase from the present

-figure of 630,000 to over 10 million in 1980,

In the Indian case study, the planning for an entire telev;sion
communication system put emphasis on estimating overall demand of viewers
?egched by public information programming and other applications supporit-
ing the objective of mnational integration. Therefore, estimates of viewer
hours in érganized reception were felt fto be-too speculative and were not
prepared. A phased development program was prepared, however, with the
goal of making televisicn available to 80 to 85 percent of the Indian

people within 20 years.
~ N i} = ’
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- ' .. Teplel -
| LATIN AMERICAN DIMAND FOR ETV APPLICATIONS IN VIEWER
1968, 1972, 1980

(Vlewer Hours per Week in Thousands)

HOURS PER WEEK :

L

Colombia

. R Central Americn Mexico -
ETV Applacation 1968 1972 1980 1968 1972 1980 19G8 1972 1980
Adult education ' - -:- 100.0 375.0 750.0 750.0 - : 70.0 _500.0
:I‘each:;r training, preservice L " 6.0 - 152,0 —— - 50.0 - 50.0 .17;5 .0
Teacher training, inservice - '20.0 4,4 0.8 6.6 3.0 3.6 ‘10,0 23.2
Primm.:y education, kindergarten —- — -165,0 - - 600. 0. - - 195.0
Primary education - 9.1 10,2385.0 30.0 150.0 - 585.0 6,750.0 57,200.0
Secondary education - Z,000.0 6,000,0 130.0 2,500.0 7,500.0 - 300.0 5,400.0
Technical trainang —_ ) — 20.0 - : - 60.0 -— . -- 50.0
Higher education, science & math — — - 60-. 4] 80.0 180.0 600.0 0.5 ' .. B0.0 ’ 150.0
Higher education, lecture series - - - - - 70.0 e - 17.5
Highex ell:lucation, TV college — - - - - 45,0 — - ‘: -
H:Lghez" education, contanuang i:roi'ess:.onnl -— - 4.0 - —-— 35.0 - —— 15.0
Total ) 2,035.1 16,900.4 625.8 3,586.6 9,713.0 5,854.1 :?,240.0 63,706.7
Venezuela 3 Brazil ! Argentina )
ETV Applieation 1948 1972 1980 1968 1972 1980 1868 1972 1980
Adult education - - ~- 200.0 480.0 1,500.0 - - -
Teacher training, preservice ~ - 92.0 - -— . 208.0 - - 44.0
Teacher trainang, inservice 0.2 0.5 11.0 — - 34.2 - — 2.2
Pramary education, kindergarten 27.0 120.0 175.0 —— - 385.0 - = - 125.0
Primary education 225.0 1,125.0 - 15,625.0 60.0 180.0  30,000.0 - .—-— 4,625,0
" Secondary education 30.0 30.0 2,250.0 22.5 60.0 3,510.0 -— - 1,200.0 -
Technical training - - 40.0 39.0 110.0 216.0 —— 7.5 60.0
Higher education, science & math - 90.0 150.0 - - 120.0 - 2.0 300.0
Higher education, lecture series R 17.5 - = — - - 35.0
- Higher education, TV college - — 30.0 - - 120.0 - L 60.0 ’
Higher education, continuing professional - ~— 10.6 - - - - _—: 58.0
Total - e e 282.2 1,365.5 18,401.1 321.5 §30.0 36,093.2 9.5 " 6,509.2
M . _:.’ " - "
* . -
)
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. . ) - "Tablé 1 (concluded) . L ‘
) . . ’ ’ . Bolivia Chile - ” Poxru
v ETY Application 1968 18972 19380 1968 1972 1980 1968 1972 1980
Adult education . T 4.0 95.0°  -- - - - 28,0 125.0
Teacher training, preservice - - . .12.0 - — 40.0 @ - — 16.0
Teacher training, inservice - - N 6.0 - 4.5 7 -- —- - T 44
Primary edyecation, kindergarten A e L 35.0 —— —— 45.0 —— = 60.0
Primary education . T -— —  1,412.5 - -~ '6,250.0 8.1 22,5 12,500.0
Secondary education . - —— 120.0 - -= 1,500.0 — - 1,500.0
Technical training - - . - .- 50.0 -— _— 30.0
Higher ;:ducat:i.on, science & math - - - —-— —_— -— 150.0 © - Lo 37.5 .
Higher education, lecture series - - — - — 17.5, . - T -
Higher education, TV colleége hd T =— - — - — - = . -
Hagher educataon, continuing professional — = 2.0 - — 8.4, — = 10.0
Total . .- g 4,0 1,657.9 6.0 8,065.4 8,1 50.5 14,282.9
: oo Uruguay Total
ETV Application 1968 1972 © 1980 1968 1972 1980
Adult education - — - - 575.0  1,332.0 3,050.0
- Teacher training, preservice : v = - 16.0 | — . 36.0 822.0
N Teacher training, inservice ) S B 0.7 4,6 43.1 89.0 ;
- Primary education, kindergarten e - 25.0 27.0 12¢.0 1,790.0
) Primary education 4.0 .4.0 ~ 1,500.0 6,178.1  B,240.6 .132,507.5
Secondary education ) . - — 450.0 182.5 4,890.0 29,430.0
i Technical training . —_— = == 39.0 117.5 526.0
N Higher education, science & math — = 7.5 80.5 332.0 1,575.0 '
Higher education, lecture series ) - e ‘ - - - - 157.5 .
Higher education, TV college - — —_— - — " 255.0 -
Higher.education, continuning professional . - —— e - —_— 143.0 o
Total 4,0 4.0 1,899.2 7,096.7 15,131.%8  177,329.0
Index e —— ) . ¢ -100.0 212.0 1,410.0 :
_ . i - 1 . . ‘- . } ] -
Cos - - ’ L . o . .
- . 4 - ' . o = ’
- . j T - : -\_
. . 14 . : . ; .
. i . N ) -

R

th

by

o R R

SR

R T VR TR

[

R A YN e T TP O i B

o

e

i L v R R Y C L

T




A

"SYSTEMS COMPARISONS

Very preliminary designs of systeﬁs were prepared to provide the )
-amounts of service responsive to the demand for ETV estimafed for the

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

three distribution systems were &esigned:

& Microwave network linking ground-based stations
© Rebroadcast satellite linking ground-based transmitters
" Direct broadcast satellite linking ground transmitters with

augmented television receiving sets
For Latin America, a fourth system was also designed:

e Truck or air shipment of video tapes linking groung—baseﬂ stations.

The four distribution systems are illustrated in Figure 3. The a%ter—
‘native oﬁ video tape distribution was ﬁot considered for India, because it
,dées not permit simultaneocus national reception. Timeliness is not essen-
-tial in school broadcasts, but neﬁs, pub}ic events, ‘and other elements of

é.general communication service often must be timely to be effective. For

India, another distribution system was examined:
kS

o “A combination of gfound stations and direct broadcast from a

satellite.

Table 2 is intendé¢d to summarize the performance of the four ETV dis-

tribution systems according to qualitative .and quantitative criteria., A

. . /.
‘relative rating of excellent, good, fair, or poor has been assigned to

]
?
|
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‘ ‘ FIGURE 3 o )
ALTERNATIVE ETV DISTRIBUTION MODES A
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D = DIRECT BROADCAST SATELLITE . . .



07 Table 2.

~

ETY Distribution System

* - RELATIVE PERFORMANCE OF ALTERNATIVE DISTI_%IB.UTION SYSTEMS

. - R 3 - . A . Direct
. R ) Rebroedeast Broadeast
Criterion N Video Tape Microwave “Satellite Satellite
Educational . ) ) R . . ,‘ L. N . -
‘Ability to pace #nd control modernizet—tion ) Po;.)r " Good ’ Good . Excellent
Ability to reflect" local programming needs .Excellent Fair Poor Poor
Psychological impetus for modernization .‘Fair Fair ) Good Excellent
Encouragement for multinational integration Pc;or Fai;.' . ’ Good i‘lxéellent
Pote;ﬂ.ial for growth in geographical eoverage_' Fair " - Poor ’ Fair .Excellent
Simulianeot_ls reception of important events . None - ‘Good " Good ) ‘Excelle-nt
h!anag-cn;cnt o - e - -
) - . . -

. Simplacity of local max;agemgnt _ + Poor Fair Fair Good
Simplicity of central man;agement | .Goéa - Excellent Fair Fair
Adaptabilaty to p:Llof: tests o;': software R Excel'lent Faair Poor ‘Poor' )

Indirect B‘fi‘ects - ' . - T . ) -
Spillover benefi‘t§ for local c‘ouunum.cations Good ’ Excel].;nt Go::od'. ) Poox:.
Opportunity to develop .‘l.ﬂ;ca]. industries Excellent Good . Fair Fair

-Reliabality - : C ; B
Freedom from overall system intex-rt;ptlon ’ Excellent Good - Fair "Poor
Freedom from local failures . Pao'r‘ Fair , - Fair Good

Fiscal ’ - . - M l .

) Cost of covering major urban centers ) o Ex;:ellent Geood Fair P(;or
l:.'!ost of covering entire country Fair Poor . Poor ’ Good ’
Potential for xflajor foreigh assistance - Poor o Fair : Good Gooa

. U . ' _ :
- . . - ) . ' f. . -: 'A . .- s,
. . ) ° .
L ' 17 ' : .
- . . - . . . . \ )
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signify the degree to which each system achieves the criterion noted.
In the following paragraphs, the bases for the comparative ratings are

discussed,

Ability to Pace and Control Modernization

ETVY, however distributed, can be used as an instrpment-foq reforming
edﬁcational content and practices. Of the four alternative methods of
distribution, those that are scheduled from’ the program source éfor
example, -the nation's capital) provide more positive.pacing and control
than does the video tape distribution sygtem, where the local television
fransmitting station broadcasts the program: Delays may occur in yeceiving
tape from the program source. Some units of instructiog may be omitted
because local supervisors or teachers may be unfamiliar or insecure with

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

trol advantages inherent to the other distribution methods,

0f the centralized systems, the direct broadcast satellite was rated
the highest on this c¢riterion, because no administrative levels need in-

tervene between program source and eclassroom.

Ability to Reflect Local Programming Needs

If local teachers are'adéauately prepared, a case can be made for
allowing them flexibility in the ﬁacing of instructional content. Here,

the centralized distributioh systems are at a disadvantage in relation to

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

/

convenient to the majority of local teachers, and it can bg replayed lo-
i
celly two or three times for remedial work or for students who missed the
first showing. Of course, replay schedules are entirely possible with
)

-
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the centralized systems too, but not with- as great flexibility as for 2

locally scheduled station.

The microwave system has been givén é slightly ﬁighef ;ating than
the rebroadcaét satellite, because the former h;s the potential to lead
to the development of a more decentralized communications network and more
nearly self-sufficient local television pregramming capability than the
satellite-based system would. Tele?ision 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 technology.
It can be speculated that the use Bf satellite technology could inspire
teachers ana students to make the needed break with traditional pattérns.
The direct broadcast satellite system was rated highest on this criteriénf
" because the school's antennas would receivé signals directly from the
satellite instead of from an intermediarylconventional television trans-
mitter, thus heightening the sense of participating firsthand in advanced

technology . 3

Encouragement for Multinational and Multicultural Integration

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

localized systems of video tape or microwave distribution offer no tech-
nical imperatives for multinational or multicultural cooperation, whereas
the wide coverage of satellite distribution systems requires at least

technical and financial planning across national or cultural boundaries.

-

s



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

. And technical and financial pooling. may facilitate.some sharing of educa-

tional conteﬁt;

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

ing to the degree to which each requifes_cent;al pooling’ of programming

efforts for economical and effective operations.

Potential for Growth in Geographical Coveragé

:On this.criterion, the least satisfactory system is the microwﬁve
network, which requires the construction of expensive links whenever "it

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

" are about egqual on this count, requiring only that a new local television

'iransﬁitter (or, for fringe areas, a‘signal booster)” be established., The

most flexible system, of course,'is.the direct broadcast satellite, .where

the signal can be broﬁght into a school or a.village located anywhére

within the tﬁopsandsrof—miles diameter coverage of the satellite, without .

waiting for the construction of intermediate transmitters. Thiscaﬁability_

alone-has the potential to bring national coverage to rurél and ﬁil}age

populations years, perhaﬁs decades, earlier than would be possible witﬁ

alternative systems.

}_ ) -
Simultaneous Reception of Live Events

The timeliness of live programs receive&d simultaneously throughout

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

‘communication network. The videoztépe‘disgyibutioﬂ'system cannot offer

any capability of this counf; whereas the centralized systems can., The

20



direct broadcast satellite system was rated highest here, because simul-~
taneous reception can be wherever receivers exist, whether or not a loecal

television transmitter serves the area,

Simplicity of Local Management

Extensive video tape exchange represents a considerable local admin-
istrative burden. It is difficult to assure delivery of é large numbér
of video tapes to subsidiary transmittiné stations on time for use; yet
if thé time of delivery is set well i? advance of use, the problems of
_ storage and inventory are cumbersome. The local station must employ
personﬁel 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-
fully handled if it is to remain dependabhle and offer acceptable reception
fidelity. Accordingly,the video tape system is rated the lowest on this

criterion.

The centralized systems, where all scheduling is done at the source
of progfamming, avoid the local administrative and logistical burden. On
the other hand, both microwave and rebroadcast satellité systems require
the management of local television broadcasting stations. Some specialized

managerial and technical competence would ke 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 from the satellite. Hénce, it is given
.-

only a "good" rating, - J

. 1

-
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Simplicity of Central Management

By this criteriqﬁ, the satellite distribution systems, with theix
réﬁuirements for operating and maintaining complex earth stétions and
for keeping thé satellite on station, rate lerr than the terrestrial
systems. Of the latter, thé microwave network, once establishéd, should
be a good deal simpler to administer than the video tape exchange, which,
will require complex central and local management procedures for dispatch-
T ding, recgipt, storage, playing, replaying, and accounting for wvaluable

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 technigue 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 rglatively modest
pilot application, hence this system rates better thgn either of the sat-
ellite distribution methods. The satellite'systéms, with their enormous
geograpﬁical 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 terwrestrial, is available or is to be made available

for other purposes, such as telephony or entertainment and fiews, it would

/
be possible to conduct pilot tests of educational broadcagts on any of

the four alternative distribution systems being compared., The organizers
’ i

I -
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of such pilot tests would not have to be concerned about the large unused
geographical capacity of the satellite systéms. They Qould, however, have
to deal with a number of technical complexities associateg with satell&te
commq#ication that would not have to be faced in using more conventional

terrestrial systems.

Spillover Benefits for Local Communications

In considering indirect effects, the ground-based systems oflfer
greater spillover benefits in contributing to the growth of a communica-
tions in%rastructure. The direct broadcast satellite is rated poor;
because only the large and expensive transmit£ing ground station could
be a source of broadcasting. In the othér.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 saéellite digtribution systiems iﬁclude equipment of high tech-
nolog& that will pr;bably continue fto require foreign procurement. The
terrestrially based systems, on the other hand, employ more neafly con-
ventional technology. It can be expected that tThe électronics and éon—
structi;n industries of at Eeast the larger developing countries like
India, Brazil, and Mexico will coﬁtinue to Erow and will be able to
account for an increasing share of initial and maintenancé procurement

- 4
of conventional telecommunications systems.

The video tape distribution system was rated the highest by this

criterion, because it requires the most decentralized management. The

B
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capability for managing this logistical system should have 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 receivers and service and maintain such

equipment.

Freedom from Overall System Interruption

Satellite distribution systems are vulnerable to-various kinds of

interruption such as equipment faults at earth statioﬁs, drifting of thé
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 e&ﬁcational system in which

ETV had been integrated into curriculum. The direct broadcast satéllite
would be the most vulnerable to systeﬁ 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 hags the lowest rating on this

criterion, the largest potential source of unreliability is the nonreceipt
hi]

or misplacement of the particular video tape needed at a key time in the
inétructional sequence, The microwave and(satellite distribution systems,
where_only one exper? central crew controls the program gcheduling, are
less subject to 1ocai interruption than the video tape system, where less
well-trained crews at gach 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 systoms is rated higher than "good" on this
criterion, because all are vulnerable to local power interruptions or

voltage fluctuations--fairly common occurrences in developing countries,

Cost Comparisons

In Table 3, five alternative distribution systems for India are .com-

pared in terms of capital and operating costis. The Systeﬁ called “limited

TV and local radio"” was designed to cover 40 to 45 percent of India's

populafion; the other four systems were designed to cover the 80 to 85

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

interviewed by the study team. Because Indian requirements call for a

national television communication system with simultaneous reception, the
alternative of video tape distribution is not included in the systems
being compared. Of 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-

lages.

The combined system seems particularly appropriate for helpiné to
meet India’s need for hetercgeneity of language and cultural programming.
The more local stations thegg 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. ‘ ’ //
/

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

too great, but costs of the combination éystem for India were compared

3 -
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Table 3

FIVE TV DISTRIBUTION SYSTEMS fOR INDIA: -
TOTAL CAPITAL AND OPERATING COSTS OVER 20 YEARS T

-AND AVERAGE CQST PER YEAR
(Millions of Dollars)

Capital Costs

Operating Costs

Capital and
Operating Costs

i,

. - 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 $18.0
* Ground-based TV. 442.4 22,1 . 313.4 15.7 755.8 37.8
Direct broadcast , . ) :
satellite 433.4 21.7 202.7 10,1 636.1 31.8
Rebroadcast . . ; -,
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
3
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*

with certain economic indicators. As Table 4 demonstrates, the annual
cost, capital plus operating, is never likely to be much greater than
1l percent of the annual expenditure on education, or .07 of 1 percent of

the national income,

With respect to the composition of.expenditures 6n any of the proposed
systems for India,analysis shows that the largest portion is spent on
receivers—--purchase, maintenance, and-replacemept. In jhe direct broéd~
cast satellite system, for example, receivers represent about 75 percent’
of capital cost, satellites themselves only about 11 percent. Even in
ground-~based télevision, receivers represent about 50 percent of capital

investment.

Table 5 presents the initial and operating costs of four alternative

distribution systems ﬁesigned 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, and the direct broadcast satellite system
shows the highest costs. Microwave transmission and the rebroadcast

gsatellite systems provide fairly interchangezable service. Where micro-
.ﬁaVe networﬁs are eﬁpected toipe 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 Brazil, 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

27
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Annual cost of establishing and

" (billions of dollars) . $.0046 $.0193 ' $.046 $.0656

-~ - . -

. Table 4 S C e
COMPARISONS OF ANNUAL COSTS OF A COMBINATION SATELLITE

AND GROURD-BASED SYSTEM WITH ECONOMIC INDICATORS
FOR. INDIA, AT FIVE-YEAR INTERVALS

-

1970-71 1975-76 1980-81 . 1985-86

National income (billions of . .
dollars) - vt : ‘ _$37.5 $50{1 $67.1 $89.7

National expenditure on educa- . .
tion (billions of dollars) ’ $1.3 $2.1 " $3.3 . $5.3

operating national television

Educatioﬁ expenditure -+ . . .
national income (percent) 3.4% @ 4.1% 5.0% 6.0%

Cost of mnational television +

" national income (percent) TL.0129% . .039% . 0G9% . 073%

Cost of national television -+ . ) .
education expenditure (percent) .35% .91% 1.4% 1.2%
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total national coverage, a special stud& was made of one country,.001qmbia;
using a h&gher demapd estimate for 1980, in which all Colombian cities and
towns'of_qver 10,000 population would b;.reached. Costs Qere recalculated
for‘the video tape and the direct broadcast satellite-distribution systems.
Total initial costs for Colombia becaﬁeh$30 million for the video tape sys-
tem, versus $28-million for the direct sroadca;t satellite system. The
direct broadcast satellite thus feplaces the vidgo tape system as the least
expensive system, largely because thg cost of proc#ring television sets
augmgnfed to receive the satellite signal becomes less than the cost of

constructing local television tramnsmitters 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 present; 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 téble, only the direct broadcast satellite and
video tape systems wers compared. Examjﬂation of the dollar coét.columns
shows that the satellite system makes initial and operating cost savings
in broadcast stations, but that these are more than offsét by cosés of
satel}ite and launch and @f the television set augmentations regquired tq"
receive the signal directly from the satellite. The cost of set a;gmenta;
tions is highly sénsitive 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, the bulk of initial expenditures is on broadcast stations
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- Table 6

COSTS COF TWO ETV

Note: n.a.

not applicable.

34

DISTRIBUTION SYSTEMS TO MEET 1980 DEMAND: -
. . LATIN AMERICAN .TOTALS AND PERCENT DISTRIBUTION BY COST ELEMENT X
. Direct Broadcast :
-Video Tape System Satellite - System
$000 % $0060 % 1
Initial Costs :
Broadeast .stations 3 _ $ 74,185  73.2% _ $ 24,104  14.1%
Satellite and launch . ‘n.a, n.a, 58,600 33.9
Ground stations . . n.a. n.a. 11,420 6.6
Tape library 3,989 3.9 2,383"° 1.4 .
Studios and equipment ) ] 8,004 7.9 8,004 4.7
Receivers - ) 15,124 15.0 15,124 8.8
Additions to receivers . . “n.a. n.a 52,833 30.5
Total T . . $101,302 100.0% $172,468 100. 0%
Operating Costs (Annuai)
‘Broadcast stations . $ 14,200 . 48.9% $ - 3,600 9.8% §
Satellite and launch n.a. n.a, 14,230 38.7 !
Ground stations o . . Mn.a. : n.a. 800 2.4
Tape transport oL 65 - 0.2 n.a, = n.a
.Tape library S 7,398 0 1.4 54 0.1
" Program production, teacher Lo s
training, and set maintenance 14,394 49.5 14,394 39.2
Maintenance of receiver additions n.a. n.a. 3,600 9.8
N
- Total S : - $ 29,057 100.0%. $ 36,778  100.0%



and studios and their equipment, whereas in the direct‘broadcast satellite
- sysfem, the lafgest items are for fhe s?teilite and launch and for pro-
curing set augmentations. With respect to-éperating costs, the items of
program production, teacher training, and set maintenance are important
for both distribution systems, but in the satellite system operating funds
must be set aside for successive launches every three to five years to

maintain the communications capability.

fhe quantity of sets to be procgred was almost a million in India
and less than 100,000 in Latin America. Aside from the difﬁerences in the
size o¥ populations to be served, this is because only 6,000 sets are in
ﬁse 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 of urban schools.

¢ The direct broadcast sgtellite system becomes the least-cost
2

s&stem for population residing beyond the range of transmitters

located in principal cities.

¢ If ETV is extended to student populations in asgending order
of cost per student served, the breakeven pointfat which_the
direct broadcast satel}ite begins to be more é;st—efféctive :
than video tape distribution lies beéween 35 and 60 percent

- of toftal country population, the particulér point being
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dependent on population distribution and the presence or absence

of television transmitters in outlying areas.

e Of the four distribution systems, oniy the di#ect broadcast -
sgtellite system exhibits decliﬁgng ﬁnifhcost per student‘
served with . increasing coveragé: The otﬁer systems exhibit
‘rising unit costs after the population fesiding in large and
mediun-sized cities and_othgr densely populated'a¥§éé has

been served.

-Potential for Major Foreign Asdistance

- With the predisposition of multilateral and bilateral donors to

favor large scale technologically based assistance programs, it would

appear that the satellite distribution systemé‘might have somewhat better

prospects of attracting assistance grénts 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 leam prepared suggestions
for officials of pountries 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:

® Begin with needs, rather than with technology. The important
.qﬁestion is whetﬁér the need to expand or upgrade_instruction
and information is sd%ficient to justify a major system develop-
ﬁent. The system should grow out of the priority needs and be
tailored to meet them,

® Begin with television, rather than with satellifes. The question -
is, can television make a sigﬁificant contribution to the country's
educational and develoﬁment needs?

¢ If so, cdmpare different systems for 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 combination of

ground-based and satellite television,
© BStudy the heterogeneity problem carefully. How can the system

best be designed to meet both regiéﬁél and local needs? Here,

combined systems may prove especially attractive.
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:w Sur;éy"the resources. What will be required iéf-dBVeloéméﬁf of,
an electronics induétry, eﬁgineéring ;né-teéhn;cal.ﬁérsopngi,
- -broadcasting personnel , extension of eléctric powef,.trapspoftaf ‘
tion, and teacher t¥aining? If these-are not ;vailable in suffi=

-

cient quantities,-how can they be brovided?

- o Try to solve, gt thé beginning,phe problgm of organization and
coilt;'ol‘. This is discussed at some 1enéth in_ the India cas-e S‘t:udy,
and it-has proveé to be a'serioﬁg probieﬁ_in numerous countries;
Briefly,.a major television system, with thousandé of.employeéé,
:c_:'equires bc;th freedom to be creative and close con.;:act with the'

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

" .

assignment of organizational fesponsibilities for these two
purposes, and how should the assignmeﬁt.relaté to the .control

. system of government?

e Plan, if possible, a gradual expansion of the system,ﬂoﬁe step ét.

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

yvears will be needed for: detailed planning; hiring and training; .

manufacture of receivers and other electronic gear; construction

of stations; work on content.and curriculum, scheduling, making,

and testing of programs; and pracficé in Q§iné Fhe‘new:system.'f
Ij time is allowed fér theseﬂtask;, tﬁer; will be fewg; proﬁleﬁé;
.fewér_mistakes in the first years, and lésé‘chanée ior‘a faiihre.
If the de;elopmeﬁt is’-gradual and méésured, the.cost can be spread
out-more evenly; thé experienée and skiiis gained in’éarly stages;
can pé utilized in later staéés, mistgkeé can'be_COp;écted, ;ndi

formidable problems can be mastered beforé_they'afféct an entire.
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system, Ideally, the plan should be developed so that at any

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

step.
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POLICY IMPLICATIONS FOR THE UNITED STATES

intimate knowledge was .available to the study teams regarding

.policy issues ihe United States govermment faces in satellite communi-

cation and in development assistance for Indii and Latin América. Never-

theless,

offered:

on the basis of the case studies, the'following suggeétions are

Conserve resources vital to satellite communication systems. A

;need for three sate}litesj each with 12 video channels, has been

. projected to meet the 1980'educationa1 requirements of Latin .

Américan countries. These would be in addition to the IﬁTEﬁSAT
feqﬁiféments for én Ailantic sérvicé, the domestic satellite

needé of the United States (perhaps four.satellites); the domestic
sate}li%e needs of Canada (now estimated at éhregisatelii?és),

ané military needs. The estimate of one sételli?e‘ior India:is

more modest and, indeed, may be too modest.
Planning for satellite communications calls 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 rescurces for

o+

- human resources development. International reallocation-of

frequencies and a basic scheme for assigning satellite "parking

slots' may be required.
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Build competence in educational and developmental television.
Television for human resources development will be as effective
as the kind of resources--hunan, tecﬁnicgl, and economic—;that
are put into it.. High priority shouid be given requests for
assistance in training and retraining of teachers, broadcasters,

planners, and development personnel to become familiar with and

skilled in the use of television for education and development.

Most of such training, of course, need not and should not be
given in the United States. 1t should be the policy of %he
Uniéed States to supporit a limited number bf excellent demonstra-
tion projects in the use of television. A project such as the'
program now being instituted by the goveyﬁmenj of Ei Salvador,
with U.S. assistance,- can do more to advance the potential of
human resources television than a number of instances of small
suppor£ to less well-planned projects. Finally, existing U.S,
policy to support regional integration and cooperation in educa-
tion is of gréat importance in makiné feasiﬁle the cooperative'
use of human resources television, whether terrestrial or by
satellite. Examples of points of 1everagé for this purpose in
Latin America are prog:?ams for intercountry -harmonizing of cur-
riculum and textbooks, implementation of the plapned OAS training

center in ETV, and exchange of educators and broadcasters.

Give priority to requests from developing countries for assistance
in training and retraining teachers to-become effective in an
instructional system of which ETV 4s 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. i

Build from strength. The zid policy éf the United-StateS in the
area of developmental televisiog 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, sSpace science, development planning, and social
research. Much training mighﬁ well bé built around relatively
successful projects, such as that in Samoa, Colombia, and |
E}l Salvador, all accomplished with U.S. assistance. The experi-
ence of developing regions with fhese‘new technologies.should be
studied carefully and reported widely, on film and on ﬁaper.

In the United States, there has been probably more experience
with video tape exchange (wﬁi;h is treated at length as an ele-
ment of Latin Americ;n systems) than anywhere else in the world.
Microteaching, one of the most promising deviceé for iraining
teachers, has been developed here. And much of the work on
communications satellites has been done here., It is wortﬁ con—
sidering what sorts of centers or other organizations in this
country or elsewhers might best make some of these resources
available where they can do the most good .in human resources

development.

rl

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 prbject 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‘planhing, there was very
little in existence that could be put :'meed.iately to use if the
country were to decide to take up a sateilite—distribution system,.
The important step in planning at this moment is not to repeat
hardware~oriented planning studies thét make gross and unwarranted
assumptions about educational applications, but rather to look -
critically and in detéil at possibie educational and developmental
applicqtions 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-
ation will be generally stimulating to plans for satellite Sys-
tems, It seems that therebis good reason for other pilbt projects,
especially in regions where tﬁere is a good chance of developing
major satellite television systems f;r human resources development.
For example, if it wére possible to obtain another satellite under
similar arrangements, particularly one having rudiment§ry direct
broadcast capability, it might be beneficial to offer’iatin

1

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

for Latin American countries to plan and manage the prograﬁ.

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

to such projects so that as-much,as.poésible can be learped from -

--'tﬁem and these lessons can be_made'widely kqoﬁn.

Support ;eseﬁrch on Erifical problems influeﬁcing effectiﬁeness
and cost. 'Considering the probable usefulnesg of diféct ﬁroadu
cast satellites and their interésting growth potegtial'for iarge

Asdale coverage, it Qould be useful to direct some reseafch toward.
miﬁimizing éhe systém cost rep;esented by the necegsafy augmenta-
tion.of receivers for direct reception--that is, the %nt;nna,
pfefamplifier, and feed-—particula{ly-ior production in'quant%ties

between 10,000 and 200,000.

o

45

i AL TR

.

»



