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Description of the project

Introduction and justification

In 1971, Wernher Von Braoun said that the day will come when space "will
earn more than it is costing". That day is already vory close not only for the
developed but for the developing countries as well, including those in Africa.

The best and cheapest way to meet many communication needs is by satellite-
communicaticon, the rapid development of which has resulied in the planning—and/
or esgtablishment of domestic systems in a few developing countries such as
Indonesia and Indiae IXperimental and developmental satellites such ac the American
ATS~6 and the Franco~German Symphonic are helping to pave the way for eccnomic and
more socially productive multi-purposc systems.

In telephone and data communication by satellite, significant advances have
been chalked up both technically and economically. Subject to. topography and
particularly to the limitations of existing and planned terrestrial systems of
a country, satellite commnication links can prove to be more economical than
terrestrial links over distances of several hundred kilometres. JIa many situations
such as thrown up by the need to inter-connect national pcpulation centres that are
separated by geographical barriers such os offered by large expanses of mountain,
desert or water, satellite communication may provide the only econcmic link,

A number of countries in the Region that, at present, do not have adeqguate
terrestrial systems and which do not wish to accepi delays associated with terrestrial
systems develupment have turned teo sgtellite communication to supplement their tele-~
communication needs. Some o these countries are Algeria; Nigeria and Zaire. They
have leased or plaan %0 lease transponders on the: Intelsat system 1o provide domestic
services, It is likely thai such leased services will be used by these countries
and a few more to follow, only as stop gap untii full domestic systems catering
for all possible needs including those'of broadcasting can be procurcd.

It is necessary that, at the present stage,; when s number of countries in the
Region are beginning to contemplate integration of sateliite communication techniques
with their existing or planned terrestrial networks; adviece be avaoilable to them
on the possibilities of achieving wmaximun efficicency and economy from multi-national
co~uperation in the integration of space and terrestrial networks. Those countries
that cannot bear the financial burden alone or economically justify national satellit
and these comstitute a preponderant majority, can benefit by participation in a Join:
satellite systems Such a gystem will be deployed on o cost sharing basis and can mak
available separate spotbeam transponders to participants for naticnal use.

The justification that can be given for the use of satellite communication
system for broadcasting (educational and informational) are the advantages of
relatively short installation time, full geographical coverage and possibly of
relatively lower cost per student in formel educatiocnal broadcasting where relatively
less qualified teachers are employed.
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The educational systems of the kegion gencrally suffer from a higl pupil
wastage rate and a shortage of well qualified teachers. The availability and
qguality of education formal and informsl are frequently iwadequate. The situatkion
is particularly tad in the rural areas where eigaly per cént of the population
resides. Inspite of the increasing costs, the average percentage of GNF allecated
to edncation in beiween 1560 and 1972 rose from 2.8 per cent to 4.7 per cent, most
if not 211 will be unable 1o attain the target of full primary education for all
eligibles by 1980 eet by the 1961 Hinisters of Educotion Conference in Addis Ababa.
Adnlt education is not included in the above ceoat figures.

The need for a supplementary delivery system for formal, inforaal and adult
education as well ags for expanding rapidly telephone and data links calls for
careful and detailed examination of the problems associated with the effective
exploitation of the potential and the possible est&bllshmcnt of a multipurpose
communications satellite system {or the Region.

Objectives
Longe-term objective

The project is to provide for the orderly growth of national, multinational
and regional satellite communication systems for common-carrier and broeadcastiing
commnicaiion and to encourage the development and use of such system for national
development and education.

Immediznte objectives

(1) To establish an expert working group as called for by LC4 resolution
310(4X111) to study the organizaticnal, economic, social, technical and
financial implications of a multihational or regiornal multi-purpose
comminication matellite system for common-carrier communication and, for
development and education. The study will include an gnalysis of the
berzfits of alternative terrestrial common—carrier and breadessting
‘systems, of video tape, casueittes and films or combinations of these
various distribution methods.

(ii) To follow-up the completion of the study in accordance with #CA
resolution 310(XIIT), with & plenipotentiary meeting to deliberate
on the report of the study and to decide on follow-up activities leading
up to, if necessary; the cstablishment of a multl—natlonal/RngOnal
gatellite commnication system.

Project activities

Project activities will comprise a number of studies leading to recommendations
as to:

(i) the basic policies and siratcgies to be pursued in e¢stablishing
a Regional satellite system gatering for multinational nceds in
comnon-=carricr and broadecasting communications; the solution of the
administrative, legal and economic problems that may be encountered,
and the organization of a multinational institudion which will own
and operate the satellite system; the financial structure of the
institution and the mecans of finanecing the system;
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(ii) the configuration of ta. traasuiviing wiv SoCeiying s@eibaus
of the system and the specifications of the major items of egquipment
that may be nceded, including items of eguipment that can be
supplied by local incustry; siofi training needs for equipment
maintenance and operationsg

(iii) the educaticnal and informational fields to be catercd for by
the breadcast programies and tie supperiing organizations needed
to produce, researc™ on, evaluate and moniter instructional
programmes and to train staff for the purpose;

(iv) the adjustments to existing formal educational systems that may

i be called for in order to incorporate the use of broadcast
instruction and the training of instructors and inspectors to
supplement the broadcast insgtruction and to report on its
effectiveness; and : -

(v) the organizational requirencnts and systems for effective adult
education, and the training of staff for the purposc.

Organizational framework

An expert working group of seven with specialisation in each of the following
fields will be established in Addi= Ababa:

(i) educational and informational broadcast programme production;

(ii} economics of education;

(iii) soclal science with relevance to research in informational broadcas+
projects;

(iv} satellite commnication systems — engincering;

(v) broadcasting communication ~ engincering

In addition the Froject Manager and his doputy will be expected
to have respectivelys;

(vi) expertise in gencral and educational broadeasting and familiarity
with the development and cultural problems of the Region. Knowlndee
of English and French languages and cxtensive experience in
teaching techniques. Some familicrity with development economics;

(vii) cxpertise in common—-carrier, broadcasting and satellite
communication gystems engineering and familiarity with trade—off
analyses of such systems; some economics background and extensive
experience in managing and co-ordinating large-scale development
projects including planning and budget preparsation.

The initiel stoges of the project period will be taken up with the collection
and analysis of data,; the review of the most fundamental soft and hardware problems
and the preparation of a draft model of the systems The draft model will provide
the basis for the follow-on studies to be undertaken at country level in the
countries participating in the project.
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The co-—operating sgency in each,coqntry will be expectéed to .be an inter—
rinisterial comrittee composed of reprpsgntaﬁiveé from ministries of hcohomic
Planning, Communications, Information ord Bducation. 4 Reyional inter-ministerial .
committee composed of representatives o1 national inter-ministerial committees is
envisaged to review annually at Addis Ababo the work of the working group of experts.

To facilitate the work of the group, it is also envisaged that participating
countrie= will provide at the national level, ccunterpert working groups composed
of experts from economic, planning, cducation, broazdcasiing and commnication
ministriese.

work plan

Froposed duration and starting
dale

Activities Location

Ao Preliminary phase

1. Eecruitment of expcrts
and establishment of
working group Addis Ababe 6 nonths; October 1979

2s Collection, compilation
and analysis of data and
establishment of l1ist of
participating countries Addis Ababva 6 months; April 1980

3« Assistance in establish-
ing Working Group counter-
parts and inter-ministerial
committees at national
lovel C Ficld-addis L
Aboba 6 months; October 1980

4. Preparation of draft modcl
of the system and plans
for the experiment using , :
non~commercial satellites Addis Ababa 9 months; April 1981

He First recgional inter~
minigterial meeting 1 month; January 1962

B. Ixperiment phase

1., Review cf model,
acquisition, installation,
testing of transmitter
and receiver equipment;
arrangement for suitable
production facilities . L
and production of Field-Addis 12 monthe; February 1982
. appropriate programne
- and implementation of
experiment. Report on
experiment .

Z2e Second Regiongl inter- . o ‘
ministerial meeting 1 month; February 1963

e Iy —., M —— .
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Activities Location

Ce Final phac:

1., Preraration of final
model of the system
and report Addis Ababa

2. Plenipotentiary Conference

Co—operation with other divisions of ECA

Social Development Division and Information Unit

Co—operation with International Oreganizations

e et

Proposed duration and
T — e
starting date

8 months; March 1963

w=

montihs November 1983

Close collaboration will be established with OAU, UlesCO  and ITU as called for
in the Kinshasa resolution of the ECA Uunference of Minigters, February/March 1977,
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Tnitial Assumpticns on the Experiment

Auzdience

Basic assumptions are that:

(1)

(i3)

(iii)

(iv)

(v)

tiic experiment will involve only six countries in the
Region — three each from Bnglish and French language
speaking groupse. Main criteria for selection being
willingness to participate fully and contributc materially;

the target audience in these countries will be mainly:

(a) first and second grades students of middle level or
secondary schools

(b) TUniversity undergradﬁateé
(¢) rural adults

and that the programme fare will cover subjects as language instructicn
(English cnd Prench), geology, geography and ecology of Africa,
environmental problems, and economic and social problems of development;

the 500 transistor receivers will be disfributcd as follows:

~ 120 to middle level gschools
~ 360 to adult viewing stations
-~ 12 to 12 university campuses

- 8 reserved

in addition to the transistor receivers cach of the six countries
involved in the experiment will be having B.Om. diz., receiving stations
for othar medes of communication and it should bo possible to relay the
experimental broadcast programmes through existing national broadcasting
installations to a substantial audience beside the target audience
listed in (ii) above including even those within the target audience
categories without access to the transistor receiver; and

two universities in cach country will each cffer both a selected

target audience and provide leadership on the national committees to

be set up to assist in the organization of cach national sector of

the experiment, and¢ participate in the resulting research activities.
Aundicnce at the campuses would have access to beth the direct recepticn
and reception via the national rclaying facilities.

Egtimates of Target Audicnce

z) Middle level schools

On the agsumption thut there are cn the averege 200 middie level
schools per country and that cach of these sochools has five grades
and 60 students in cach grade; the number of students in each grade
per country is therefore 12,000,
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For two grades, the theoretical asudience in the six ocountries

of the experiment is 144,000, BSince only 120 receiving sets are
available and a maximi of 60 students pec- viewing set is considered
adviseble, +the targel cadience will be only 106 of the rumber of
students in the two lowest grades of the middle level schools,

Ta.I‘ge'i: audlenNce scesssvcascans 14'400 (SW)
Rural

Assuming a maximum number of wviewers per set to be 60, the moximum
number of audience will be 60 x 360 = 21,600, Toere will be =
number of adoloscents in the groups: thls should be welcomed and
programned for.

Estimated target audience ... 20,000 (say)}

The universities

Estimatd S 4 98 990 99 80000 EEOED 600 (Sa&’}
Total estimated tarzct audlcnce ocessos 35,000 (say).

In additioi & number of viewers will watch through the national
relay systems. In 4frica (sub—Sahpran) there are about 550,000
tv sets estimated to be in use: assuming that,under normal
sircumstances,; there gre as many as eight viewers per tv set,
the estimated number of viewers with possible access to the
experimental transmisgions is about Ceb million. Most of these
though will be in the urban areas.

Lan a8

For part of the tarspet sudience in the rural areas; an attempt
should be made with the full co-operation of the nstional broad-—
casting crganizations to provide for some of the programme fare in
the dominant local languages whercver posgible. -

o

bstimates of Opcrational Costs

v

‘ A._ 'Prqgramme'pfoduction‘coSts

1.

2e

hssume (i) 4 hours of daily expcerimental bleasts
(11) 7% of these arv repeats and inputs from others
(iii) 5 days 2 week transmissions

Then the total nuwber of hours a weck of original productions is
5 hours., This will be distributed to national organizations etc.

Assume also duration of continuous experimental transmissions to
be 24 weeks. Then number of originsl programme production hours
is 120 hours.
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e Takinglprbduction'coéts per hour o be & Ub v5,000
the total estimcted production comts & Ub 600,000

/Lo Costs of inputs from oiher sources such
special ruitable fentures, news etc (say) 50, 000

Total estimuted production costs = § US 650,000

B. Instructionsl meterial

It is estimatad that each student should be receiving at least $ US 2,50
of instructional material that is books, pamphlets, maps and monthly bulletins.
Total estimated FigUre sw.ceoo $ US 100,000 (say) (this figure assumes 5,00C
participating audience over and above the targct audience of 35,000).

Ca Maintenance of receivers

a) There will be about 80 récéivers in each of the six countries
involveds Assuning altogether six visits to each receiver site
would be required for the six months duration of the experimnent,
including visits for ingiallation etc.; 480 visits would be undertaken
for each netional system, his meons roughly 3 site visits a day
would be required. A lot of course depends cn the gecgraphical spread
of the receiver sites and the technical ekill of tho teams. laking
due allowance for these, it ie reckoned thab 4 teams mads up of two
technicians each; one of whom siiculd be akle to drive a vehicle,
should provide ndequaie maintenance 1/.

There will be 400 site visits i the period. For 24 working days
a menth, each team doing 12U visits in the © months {(i.e. 20 visiis
of 24 workin; days a moath; will average a site visit a day.

1/  Assume the Mcan Time Defore Failure (MTHF) ic given by M, that this is
determined largely by the HTBF of the réceiver and not the front end convertor,
and that this (1) is about 200 hrs (for commercial 815 ).

If the system is built up of n identical elements,

1 =/ 1 (wherc hi iv the HTHF of cach element and My is the NPEF
'1@;§§;f~mi of the system) ' T
whence rate of failure/hour/set =1 = 1 = 0,005
M 200
and for a group of n = 80 sets in cach country, the failure rate is given by
80 x ©.005 = Q.4 sct[hr, Thereforc assuming % hours of recciver operation z

B gy

Number of sets cf failure cach Coy = 5 %X Osd =_2_
ind for o month of 30 transmission doys = 30 x 2 = 60_failures

' Assuming 2/ workin: days = month
No., of cally or visits per day i3z 60/24

2.5 say 3 calls/dey

e
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Assuming 100 kms/dey are done by cach teem, 2,000 kms a
monta will be within the resach of each tsam.

Usiigz one e~ton vehicla per tezm, and assuming unit cost
of % Us 0,15 pexr ten ki
movement cost per tcew per month is givean by
$ Us 2000 x 2 x 0.15 = § UL 600

-

and for 4 teams for O months = $ Us 14,400,

b) Personnel costs

Assume ® US 150 as azveragyge nonthly salory por techanician then for
4 teams of 2 teclnicians each the total cost for the 6 months
period = % US 7,200,

¢} Total maintenance costs per country (a) + {b) = % Ub 21,600

Grand total cost for experiment = $ Us 129,600

summary of Software laintenance and Operational Cosis

v Us

-

(1) pIOduC‘thn COSJSS PobooPebPoeacoPerPErIec PR @R RA 7650’000
(ii) personnel costs for maintenance of receivers .. 129,600
(iii) instructional MAteTial eeeeesescoscesesccossses 100,000

(iv} spares: set at 5 of investnent costs of
video tepe m/cs; feedback stations, vehicles,
power sources, and of the 500 receivers at
U5 1,000 cach, 1.ce 50 $ US 1,167,000 seeses 58,350

(v) vehicles ..-.I.0.-ﬂ’ﬂ.......0.....".““'."‘ l(;’tloo
(vi, power sources st 20 of investment cost weeee. 12,000

(vii) other costs covering feedback operations,
iraining, inspection, regearch €t¢ cesvevssscs
provisionally estimatcd ot 106 of anmial soft—
ware S,_",/Stem costs PesB 0o aIsssnssstesevsbenanna 30,000

Total (say) 995,000

T e i e e
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Estimates of Sortware Investment Cosis_for the Experiment

Item Gty . Description 3 05
1 500 Vidoo tape recordoru for middle level
adults wnd compuses etc (85042 )6;
at%UB 500 ea-o'il ..DOQOEODDCQCQICOUOQ.. 250,000
11 6 Foedback stations at § US 20,000 cach
one for each of 6 major centros +e... 120,000
111 24 two ten vehicles at % Us 10,000 each 240,000
v 480 Power sources at $ Us 120 (say) cach 57,600
Total (2aY) ssees 068,000
 fistimates of Herdware quipmént Cogts
Lie liarth-space segment
$ US x 1,000
1, Control station with cepabilivies for ‘
TV and common-carrier communication for
mral Comnmities *0 8 A0 LEDDOOLOSSADLBIOeC 3'000
6 445 metres dia., thin-roube common-carrier _
communication receive stations seesseesco - 540
6 &40 metres'diai TV receive s1ations eesce 650
500 3,5 metres dia. TV transistor receiver
stations for forwal and adult education 500
Sub=total 44890
E. Broadcast programme production
Bquipment for a studio complex comprising,
among others; tape replay and replicating
and, talke production facilitics eccecessss 110
Sub=total 110
Grand total 5,000

Estimated sam rcquired = $ Ub 5.0 million

———— e T L e w2 = 2 e .
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*
PROJECT BUDGET

P

; Persommel 1979 1960 1361 1982 1963 Total
A . Cost . Cost Cost GCost Coset Cost
i L7 ai/m o US m/m % US m/m o US m/m o US n/m $ Us

=3
1 HExperts:

1.1 Precject Mansger/Co-ordinctor 3 200001 12 79000 { 12 79000 |12  79000% 11 724201 50 32942¢C
1.2 Deputy Froject Manager/ " 3 20000 12 79000 12 790001 12 79000 11 724201 50 329420
1.3 Bducebional & Informational

Iroadcast programme
producer 3 2000012 79000 {12 79000 {12 79000 | 11 72420 | 50 328420
1.,  Gducational Fconomist 3 20000)12 79000 f12 79000 | 12 79000 ) 11 72420} 50 329420
1.5 Social scientist 3 20000{12 79000 {12 79000112 79000 | 11 72420 50 329420
1.6 Satellite communication
systen engineer 3 2000012 79000 |12 73000 312 TOCGO | 11 724205 50 329420
| 1.7 brozadcaest cemmunicalions
encincer 3 20000 §1c 79000 |12 79000 {12 79000 | 11 72420 80 326420
Sub-total 21 140000 | 84 553000 |84 553000 | 84 553000 | 77 506940 B50  2,305940
2. Auministirative support
Perscnnel ]OOOj 30000 30000 30000 27500 125000
Component total 147500 583000 583000 563000 534440 2,430940

3 squipment .m_m__.ﬁm_wg_““___ i -

3.1 smopendable capital 4000 3 ! 4000
3.2 hion-expundable capital ' 5,000000 5, 000000
3.3 ocftware operations 4J 0.,995000 J, 005000

component total 1 5,299000

Figh Miscellancous 417

4.1 Travel - 6750 ¢ 81000 £1000 $1000 | - 74250 - 324000
G el Software operztional and i

raintenance costs | 666000 | - 668300

£e3 Meetings b - - - - - - 30000 60006 - 90000
4ei  Reporting costs § | 5000 5000 10000 20000
45 Sundry ‘ i 15000 15000 15000 15000 60000

Component totall é 1,162000
Grand total (say) j ] 9, 600000
I T T T T T T T T T Tt T . L T S P
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NOTE

No dependable cost figures oan, ub this stage, be given for expenasble . .
and non expendable equipment: cost estimates froum the working group when ' 1
assembled will be more realistic. 1t is thought however that a main studio "

complex with facilities Tor live talks and replay of pre~recordcd Programme _
material {audioc and video); main earth-space transmitter terminzl and a number
of space—earth receiver terminsls dependirng on participeting countries will
have t¢ be catered for. To conduct the experiment over a period of time,
spares and quiie & quantity of other expendable items will need to be provided.
The Group. will alsc need to estimate operational c¢osts for items such as
broadcast programmes; pre~ and post-—experiment research and evaluation supply
services ond operational staff.






