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Arthur C. Clarke, now widely récognised as the "father" of satellite

~comrunications, relates a story of British reaction to an impertant event

in the histofy of cdmmunicatﬁuns technology -- the'fnvention oi the telephone.
The 2ritish Cébinet was called into special session, he says, to consider the
imp]itatibns of the event. The Postmaster General was asked whether in his
considered view the "old country™ should import and absarb the new techno]oﬁy.
That august official is said to have rép]ied with a touch of asperity:

“Certainly not, gentlemen. This may be a good invention for America, but

not for Great Britain. MWe have plenty of messenger boys here."

Mr! Clarke berhaps finds some ma]icious alee in recouhting this myopic
and, as events have shown, miscalculated response to a bre—sate]]ite but
nevertheless revolutionary innovation in communications technology. " For
thera was a time when his own predictions about and hopes for the future of
satellite communicatiocns were received in much the same way. He encountered
disbelief when he said 31 years age that rocket»techno]Ogy and microwave
engineefing could be combined to produce a g1oba1 system of communications

téchno?ogy, "fhus transforming the world into an electronically-linked

global village."

The technology of satellite communications has made several giant leaps
in the intervening years, and awesome possibilities have become a part of our
Tives in a matter of decades. As Clarke describes the -state-of-the-art today:
"The wifing of the electronic global village is now compliete. But not all
the Tittings are yet installed. Vhen they are, the world will be changed
beyond recognition.' Or, as Henry Kissinger puts it: "Satellite technology
offers enormous promise as an instrument for development. Remote sensing

satellites can be applied Lo survey resources, forecast crops, and irnrove
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exotic jargon, while some developing countries are engaged in the te

land use in developing countries. They can help foresee and evaluate

natural disasters. Modern communication technologies, including sateiiites,

have large untapped potential to improve education, training, health ssrvices,

food production, and other activities essential Tor development.”

That is the optimistic view,'and it is a view to which many Asian
politicians and planners subscribe. There is a pessimistic view, too, ~- or
perhéps more accurately, a concerned view --with fears that "galloping
communications technO]on“ will widen the gap between 1hdustr1a1ized and
developing countries. Doubts have also have been'raised about trhe capzacity
of Third World societies to absorb advanced communicatﬁons.techno1oéy.
Compare the sweep of communications made possible by high technology with

some Third World realities, and you will see why hope ari¢ doubt co-exist.

Satellite technology has already developed its own specialised and
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- refining their calligraphy or expanding the somewhat restricted vocabularies

of their national 1angua§es. Some of the villagers who wefe the audience of
India's recent Satellite Instructional Te1evfsion Experiment had névér seen
moving images before. Scientists ih Austria, Switzerland, and West Germany"
have been able to participate in a conference held af Rouston, Texas cn
cancer and tuberculosis, without leaving the corfort of their hemes. They
were hooked into the eventvia satellite, just as cafdio1cgists'from contreal
and Lyons discussed infarctions and related conditicns through a sateilite
connection in June 1972. In mahy Asian countries, on the other hand,
“governments are finding it increasing]yvnecessary and practical to deploy

oL
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passically trained paramedics, who traverse footpaths or bumpy country roads,

\

delivering the messages and the appurtenances of health care frcm door to door.




4911 satellite communications create an excessive cultur
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a society that is still largely traditional? Ceveloping countries zre

nlacusd. by ever-growing balance of payments daf

icits, shatierir: burdens

T loan-repayment, and widely fluctuating prices for their prirzry cs-rmedities.

Is satellite communication a 1uxurj they can atford? - Converselv, ~u3* these

countrizs forever remain at the far end of Fura

of the world thrusts itself forward towards new
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1 devaelanTent, whita TR rast

frontiers, widenirg th2 gap.

between themselves and the poorer nations of the world in the precess? Are

the 1ong—term benefits of advanced communicatic

NS techno]ogy 30 cciretling

that t“;j warrant phased investment by developing countries?

These and related questions have to be considered by each deveiofin
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country within the context of its own goals, rescurces and limizaticns. They

“need 0 be assessed, too, against a wider and ;bndam“nt@1 guesticr: Can the

transformations inherent in the process of naticnal develcoment lwhztzver one's

precise definition of development). be accomplish

science and technology ——‘appropriate, 1oca11y de

ed withouz the zpolication of ~

rived, acdepted or whatever

-- to various parts of human endeavour that meke up the sum of nhumar jife?

In the distant past, many Asian countries toasted corplex irricztion

facilities, ef ect1ve sewerage networks, technioues for recycting wrat might

otherwise have been considered agricultural was
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te materiai, and

massive and ornate templés of Asia that have survived the ravaces o %ime,

are obviously the product of formidable expertise in construction. e-gineering.

‘Surgeohs at ancient Nalanda University were said to have t=en exczrs

trepnination. Physicians in South and Southeas

t Asia used eka:

at
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(rauwolfia serpentina) to treat hypertension many, many years hefors <he

world's big pharmaceutical companies bottled the drug as a pili. i Zigenous
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corrunicators were so dexterous that they worked out a variety of dru-
beats, each with its own nuance and message. And if you want to he exira-
senscry, the puranas, old Hindu scriptures, talk of the "divine sight

with wnich Sanjay was able to watch a battle from far away and descride

it in minute detail, much in the manner of a spy satellite.

Ere today's deécendants of men and wbmen who pbssessed and used
engineazring, medical and other skills in the past unready for rocern
sciencs and technology, including the technology of.sateT]ite cormunication?
I was born in the "mystic east," so let mé_remain true to the stersotype.

I don't propose to provide you with answers; only with guastions.

‘Let Fie say, however, that many governments of developing countriss in
Asia scem determined to tap the benefits of satellite communication 'S ~echnology-
for thzir countries. Several have joined the Intelsat consortiut, anc have
built *heir own ground stations, including at‘1east.one Asian country that
does not have a domestic television service. Many, including Banglacssh,
which is usually listed among the wof]d's-”1east deve]dped“ countries, are
building up tHeir expertise to particibate in remote sensing progrars
Indonesia has a domestic satellite in orbit. .India recent]y concluded

crucial experiment‘in the use of satellite colrun1cat1ons for davelerrent.

A domestic system established in Malaysia 1ast August electronically iinked

‘Dan1“v\1ar Malaysia wwth other parts of the fednrat1on

fnree years ago, a United Nations study pinpointed Tour arsas in which

satzliize systems could be particularly beneficial. These were Fh*”u.1cat1ons,

Mete orﬁ1oov Earth resources, Surveys, and Geodesy. That study further listed

the possi 1e applications of satellite technology in each of theses arzas as

- it e TNy s



201 1cws: Communications - PointFto-point cormunications over long Zistances,
voice troadcasts over a large area, facsimile transmission, data reley and

Zate collection, and aids to nav1cat1on, Fetcoro]ooj -~ Day and nicht cloud
cover, long-range weather forecast1ng, cont1nuous observation cf retscrolegical
charzes, storm and hurricane warnings; Earth resources survey - Ahricu1turé and

“orestry, water resources, oceanog grapny, po]]ut1on control, geciogy aud minerology,

seogranhy and cartography; Geodesy -- a world geodetic referenca system.

of this potential has already been realised, and the literazure about
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thess zccomplishments is substantial. Developments in all the zreas of a application

cutlined by the UM study have been significant, some of them exciting. ‘The

-h

act that "eyes in the sky" have "seen" copper deposits in Pakistzn, znd
£

crourcwater sites in Kenya, for example, provides evidence of the centribution

sate:lites can make to development pTanning.

ror ryself, I am particularly hopefu1 about what the satellites fighﬁ
even:tuzlly db in an area sometimes neglected or misunderstood by scientists
eand roticymakers alike, the use of commun1cat1on as a component ot development,
changz, progress or whatever you wantAto call it. Let us not bz diverted into

z definiticen of “"development" that would keep us all night.

Srertly after an Intelsat satellite was Taunched from Cape Xenracdy in
7

1971, Lester Pearson said that while the event was "important and enccuracing.®
¢ing,

the real test for satellite communications technology would ba its ability to
srocuce satellites capable "not merely.... (of) relaying proarars to- te2levision
systers which would exclude the peaple of many developing countties, bat of

sepcing tnem dirvectly from the satellite to the television set.” The technology
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‘;} - passed trat test when, in May 1974, Fmerica Tzunched ATS-F, the sixth in a

ferily of applied technology satellites. Wherzas massages fror other satellqites

can 52 roczived only by wultimiilion dollar e3-<h stations, ATS-F cen accurately
beai its programs direct to fairly simple artsnrzs, built at the cost of a
few nundrzc¢ dollars and strategically placed in ar=as covering small clusters

~television receiVeré in howes, schools, or corrunitv centras. Cznada's ®
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communicetions technology satellite is however, the most powerful comrunications
satellite now operating, and may be the forerunnsr of a new aeneration of .
satellites that could best serve the purposes of ceveloping countries.

The late Dr. Vikram Sarabhai, India's picnser in satellite corrunications
technology, felt that a system of direct-brcacceasts via satellite ﬁou]d enéb]e
hiévcountry to set up a nationwids network in 10 years as opposed to the 30 or

‘;> 40 years it would take to develop a conventioral earthbeund, microwave system.

A Yest German assessment has this to say: "Ir

(1)

nutshell, through direct

broadcast satellites, developing countries car bepefit Trcm educational television

3
u

and radio in earlier time, at a lower price, serving a wider population and

offering a greater range of different educaticnel service and applications.”

The immense potential of satellite teleccmrunications may be sesen if one
p

F 1

remerbers that in Asia.the media are not organs ¢

mass'" communication as
knownvin the industria]fsed West. Most of the rural populations of Asia remain
-vjrtual]y excluded from the conventiona] media. Most of Asia has not reached
the "minimum desirable standards of mass mediz avzilability" formulated by
Unesco in the 1960's -- ié. 10 newsbaper copies,-five rac¢io receivers and two
television receivers for each 100 inhabitants. Consequént]y, ksia's rura1'1 
(&)
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~experiment in persuasive communication, when it held a family planning ’

"size cf Singapore, with an area of 222 or 224 scuare miles, depencing cn

) . . ' i . [
peoples have as low levels of access to communication as to, for instance,
: ' ‘ _ -
abundant food or adequate housing. Satellite corrunications hold cut the

> » o~ . . v T : - n i 0] M ) ’
promise of taking the message of development to these peoples, cutiing across
g ! S _

- " . . ' A s |
distance and time and, in the process, of helping to move rural Asiz away

from the corrosive perils of poverty.

i
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There is sufficient evidence to show a relaticnship between cormunication
and development. Y.V. Laksmana Rao, who surveyed two Indian villaces, and

F.W. Frey, who assessed attitudes in some 400 Turkish villages, Tound that |
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the diffusion of information triggers change, which, in turn, afiects the
quality of information, the forms of diffusion, and the targets and strategies
. i

'

of change. My favorite example of how communication serves to roiivate :
desjrab]e change comes from Singapore. For over 1% years now, Sihgapore hag
conducted a vigorous and generally successful fami]y planning camp2ign.
Sixteen years ago;,when tfamily planning was a tepic of heéted po1ifité?

controversy, the Singapore Family Planning Association conducted its first

exhibiticn in the heart of the city state. That was in November 12£0. The
: |
exhibition presented in fairly simple visual form, a number of exhortations as to

why family planning was necessary, and perhaps as rany expianatiors a2s to

|
hew families-could be planned, and where advice, assistance and ecuiprant were
i | , | |
available. The exhibition had 10,000 to 12,000 visitors a day for 11 consécutive

days. The rext year attendance at'fami1y plannina clinics rose by 16 ner %ent,

and the crude birth rate dropped frem 37.8 (in 1960) to 35.5. iow, it is a .

}
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fairly simple matter to communicate messages to the people in a ccuntry the

i r

whether the tides are in or out. How does one achieve this in larcar developing
countries, with large populations, a diversity of Janguagas or dialects, and a

relatively poor communications structure?
A
I
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There is considerable interest today in the Chinese model ¢t mass
corrunication in relation to development, and ruch dischssion abcut the
applicability of thfs‘mode1 to other developing countries. Peter Wilenski,
an Austra]ian scholar, has described the use o7 mass exhortation and mass

narticipation techniques in China in the health field, and it is clear from

his account that the Chinese. example has certainly been effective. Prof.

.Doak Barnett says that "one of the most impressive characteristics of the

Chiﬁese communist regime has beenrifs ability, using revo]utionarj 'mass line!
techniques, to organise_énd mebilise millicns o7 humah‘beihgs to WOrk_actively
toward the Communist Party's goals df social change and economic developmeﬁt.”
He adds, howevér, "that thé respdnsiVeness of the masses.to Party persuaéion
can be explained to a consfderab]e extent by the scmetimes subtlie and sometimes
not so subtle totalitarian elements of coercion that are a fundaﬁeﬁta1 part

of the system." In short, mass exhortation, mass persuasion and rass

participation as known in China cannot easily be achieved in other parts of

Asia where the tradition of questioning, disputing and even resisting change
remains fairly strong. One reads ever so often ot creéping'authcfitarianism'

in Asia, of human rights being curtailed, of democratically elected goveraments
arrogéting more and more power to thémselves -~ and oné readily assumes that

these governments shbu]d be ab]elto impress the messages of change and progfess

én their peoples with ease. The fact; however, is that -ruch as thé rural |
seoples of Asia will acquiesce in seeming]y authoritarian permutations of po]itﬁca]
sower "at the centre," they shew much more resistance to any change ‘that might

imnediately affect their day-to-day lives.  They will, for examgle, unauestioningly

/9
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accent the postponenent of general elections, -even where the legal basis

Tor such a postponement is questionable, but wil1 spend interminable hours

~debatiny the need to insta1 a roadside communal tap for running water where
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sted before. This example, may : add, withcut WChi1uﬂ1nO names,

is frcm real 11ife.

[92}

o2 10 days age T asked a visiting Asian zolitician whe also manages:

'a ncwsoapnr, what he considercd the nost effective medium of communication

in his country. His response was prcmpt and terse. "The rumour P1]] "'he
said. This reply is not rea11y as facetious as it scunds. It implies that
interpersonal communication is important and effective in deve]oping societies,
and carnot be réplaced overhight by 1mpersona? or mass channels of cormunication,
however technologically superior these might be. There is a nead to mesh
intefpérsonanW1th mass communication‘techniques end I shell return to this
aspect of the subject after briefly describinc o you the most signiticant
Asien experiment in the use of sate]]ite corrmunicaticns as part of thé

development apparatus, namely, India's Satellits Instructional Television

 Experiment, better known by the acrenym SITE.

India's year-long experiment in the socizl application of satellite
corrunication technology ended last August. The effects of the exoer.mﬂnt
are nc being assessed. A comprehensive process of post-experirment evaluation
was suilt into SITE, and these inquiries are likely to bz completed by midvj977.
when ﬁhis evaluation is complete, other develepment ccuntries éhou1d nave a
set of indicqtors based on actual experience, rather than conjetture, on

wnich to base their own plans.
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SITE was very much the brainchild of the late Dru Vikram Sarabhai who,
as head of the Indian Space Research Organization (ISRO) felt that the most
anprcoriate and justiviable application of spzce tachnology vGuld Be i
relation to national development. In January,1967, ISRO,'with the Indian
AAgricu]tura] Institute, A1l India Radio and the local administration of

hi began a pitot agricultural television projéct'in a0 V11lages
near Delhi, which had India's only television transmitter at the time. The
aim of the project was to test the effectiveness of educational te]evﬁﬁiont-
in a rural setting; Dr. Sarabhai hopedAthat the information gatheréd wbu]d
help the indian authorities decide whether it was worth organizing a wider

“instructional television system, hooked 1nto'sate111te technology. The |
results of the 1967 experiment were so encouraging that later in the yaar. L

ISRO sent a mission to NASA to examine the availabie techno]ogiba] optfoné

o for a nationwide television system in India. The main recommendations of

the mission were:

(1) India shéu]d use a hybrid of direct broadcasts from a synchrenous
satellite to rembte vi]]ége areas, and rebrbadcasts to densely
populated rural regions. |

(2) Such a system would be more dependabie, and WOu1dAbe some 60 per cent
cheaper to set up, than a nationwide extension of the existing
microwave system.

(3) A one;yéar expériment in satellite instructional television should
be conducted as a joint venture between NASA and SITE. |

(&) A domestic satellite system should be planned, jf the SITE results

vere positive.

AN
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This was the genesis of SITE. An agreement was signed betweeri NASA

and tne Indian Government in 1969. Under the acreement, MNASA said it would

e ;e AT
make the Al

S-F satellite available Tor the experiment. India undertook.

"to.develop, provide and maintain in service the ground segment of the

television satellite experiment, so as to meetifhe technical objectives

of the exneriment," and "to deve]op-énd utilize instructicnal televisizn
program material that wi]1 fulfill the 1nstfuttiona1 objectives of the
experiment." ATS-F was moved into a position at 35°F Tongitude, for the
experfment. Programs weré beamed to ATS-F from a ground station at-Ahmedbad,

and.ATS-F then relayed these programs to villages ceep in the Indian

hinterland.

The overall objectives of the experiment wefe to test the effectiveness

and long-term prospects -- in terms of cost, lccal technical cababi]ity, pro-

gramming, and audience response -- of instructicnal television via satellite

in areas such as family planning, teacher training, primary educaticn, health

and hygiene, agriculture, and national integration.

Indian planning fof the experiment was carrjed out under a multiministerial
croup and involved a variety of personnel from technicians through social
scientists to te]evision_program specialists. A great amcunt of pre-testing
wés cone, witﬁ both software and hardware. As é result of these tests, clusters
cf villages in six states were chosen for the éxperiment. Some 24dO villages
received their programs direct from ATS-F. The programs were rebroadcast
from ground statioﬁs in Ahmedbad, Mew DeThj andAAmritsar to another set of
approximately the.Same number of villages. An estfmated'ffve million people

viewed 1,200 hours of SITE programs.

/A2
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STz villages were céréfu]]y selected by a number of criteria including
their tackwardness because Indian planners were anxious to study thelimpact
of ‘rstructional television in areas previously unexbosed to sophisticated
teC"ﬁo}ogy or modes of communication. A 10 foot antenna made of chicken mesh
“wes installed in each village, together with a television set. Electricity
ircm the nearest supply point was run into most villages where thare was nq-
electrification. A few‘v111éges were supplied with a set of two heavy-duty
12-voc1t batteries. The total cost of this hardware -- é]] mace in India --
is zaid to rave been about $500 per vi]]age.' One maintenance team for eéch
cluster of villages was also moved into place.. In each village, a "supervisor"
was hired to switch the television set on and off, protect it from vandals,
gnd reccrt on the reception of the set and the size of the audience. He was
expécted to fill ouf a prestamped postcard size form and mail it to the

neaZauarcers of the maintenance team, if problems were encountersd.

tach SITE program was in two segments; an instructiona] progran in the
larzuage of the ”cTuster“,i followed by a Hindi news program from Celhi. Each
cluster was alsc able to view programs meant for other clusters after it had
viened the program prepared specially for it. Programs - again, based on
streauous pre-testing - used local ballad singers, fo]k musicians and rural
ren and women with no previous Broadcast experience, as their "stars".
-Instruction was presented in the simplest possible terms, using exarples to which
rurz1 peoples could relate, keeping in mind the fact that many viewers weré

iliiterate. An agricultural program used "fist width" as the measurement to

[oN
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crite the most suitable distance between plants. A program on dental hygiene

scribed how the thin branches of certain trees could be woven into rough-and-

[oN
>

rezlv tocthbrushes.
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Tre advantages SITE demonstrated from the becinning were sseed, and the
possinility of extensive coverdge. At its current rate of growth, Imdia‘s 
gréund telavision network is expacted to cover about 17 per cert of fhn 
country and.reéch 25 ver cent of the populaticn at the end of 1380. The
»newspaper dispersion rate is 1€ copies ber 100 residents, but this Ticure
does notvtake into account the fact thaf newsczper circulations in India

are mainly urban. Given the necessary backup services and support, a

satellite can cover the entire country as socn as it is operational.

Several other aspects of SITE are worth considering. The experiment
was made possible by a bilateral agreement, and the use of ATS-F wes without

.charge. This facility will not be available Tor anything but an axaerﬁment,
and SITE did not give a true picture of costs. Complete officiz]l figuras of
what the experiment cost on the ground are not yet évaiﬂab]e. A British
estimaté puts Indian expenditure on software, harcware, and mainterance at
EF6 nitiion.. Sate11ite conmunication does not come cheap. and a recurring
argument against its use is that it requires esnorrous amouﬁts ot money fhat

could be better spent. India's SITE group has examined this obiection closely,

and a comment made by SITE's Professor E.V. Chitnis is worth nozing. He
said: "Many people ask us whether it would 55 better to provics tube wells
and drinking water instead. However, what one is attempting to do through
SITE is’fot to give'TV sets to'vi11ages, but o make them self-raiiant and

to ¢et them new information which will enable them te do scomething worthwnile

for themselves ~ to learn to work together and acGuire new skiils, including

these required for digging wells."”

L/ 14




1t is expected that as the techno1ogy improves and its use’incfeases,
installation, maintenance and oparational costs will be.prpportionately
roduces, On the other hand, a rocont US study ch;rgos.that major slacironic
compar.;ies have deliberately delayed chénges anc improvements that would cut
costs to users of the technoloagy whilé reducing producers' profits. Fere,
1

abvicusly, is a suiteble area for further inquiry, and rarhaps sore 7orm of -

internationally accepted monitoring.

Frnotker important aspect of SITE was that it was conducted in a country
with a high degree of industrial skill. There is grinding poverty in India,
to be sure, but there is also advanced industry. Industrié] productién in
India increased by,13 per cent in the first halv of 1976. »In tect, India
is an.exporter of industria] know-how. Its electronics sector had the
expertise necessary to turn out the hardware for the experiment. Equa]]y,‘

India was able to produce a range of instructicnal programs for the experiment.

Difficu]tieé -— 1nc1uding inter-departmental Jjealousies and Triciion among
SITE's planners -- wefe encountered a]ong the way, but India weas able to fulfill
its responsibilities undef the SITE agreement because it already had a tund of
expertise from which to draw. A similar 1éve1 has to be reached by cther
countries who wish to adapt satellite communications to deve1opmeht? and this

Lol

is particularly. trus of programming. Technoloay can be transferrad under a

~r

variety of arrangements, but this will be inev7ective without suitable software.

SITE also paid attention to a subject I rentioned earlier; the effectiveness
of interperscnal communication in developing countries. Eleven years ago a report

of India's Information Ministry said that the cbjective of communication “"should

be to inform, nersuade and inspire, to make pesople's minds recentive, to make
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them familiar with social and material changes that planned developinent
brings in its wake, and to develop local initiatives for decisionénaking.“
The sersuasive aspect of communication is undoubtedly crucial, end 1t nas. been

properly emphasised by many developing countries. It has, however, often

been emphasised to the exclusion of the other aspect of developrent-cormunication

-~ irtaraction petween the plannars and the pianned-7

or.

SITE's software managers sought to overcome this problem by tailoring -

programs to needs articulated by potential peasant audiences during pre-tests

- carried out by teams of research people deep down in the villages. Research

Assistants were located at viewing stations throughout the experiment, too,
and they were able to carry on a dialogue with viewers. This interaction
: \ v
fog

could provide the basis for changes in later programming wnen, or if, India

sets'up a domestic system. It is certainly part»of'thé post-test evaluation

_process, and a vital part.

>One'éan stimulate ﬁraditiona] péop]es with 1mag¢s, music and words, to
chanca their attitudes. But experienge has shown that changes brought about
in this manner -- however scienfifica]]y sound, however economica11y benign -~
will run into problems if the people direCf]y affected by change are fhohgh
of only as ”targets” and not as participants. - Such participation in the
decision—making process is an old tradition in_Asia, and was built into the
operation of village councils in South and Southeast Asia: the gamsabhas of .

Sri Lanka, the panchayats of India, the tambons of Thailand, for instance. 1In

the present cultural context of rural Asia, this tradition can be revived only:

at tre interpersonal Tevel. That is why the application of satellite communi-
caticns to development has to bepart of a wider system of communicaticns,

intecrating old techniques with the new technoicoy. This dis a fieid in which

AN




scra research has been done, and in which muck ror

2
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remains to be done.

[t iz a field that does not deserve peglect.  7The best scientific and

zconciic pelicies that man can produce will be of Tittle velovance uniess

and until they are disseminated, understood, radified if need be and,

above &11, wviholeneartedly accepted.




