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Sill-IMARY AND RECor,IHENDATION3 

1. 	 ~licant: The Lake Chad Basin Corrunission, an international organi­

zation established in 1964 by convention between the Governmentsof 

Nigeria, Chad, Niger and Cameroon. 


~. 	 Amount: $50 ,000. 

3. 	 ~~l Cost of ActiviSi: 

$·550,000 A.LD. Grant (Foreign Exchange Costs) 
15,000 Local Currency Contribution, Government of Chad 
30,000 Local Currency Contribution, Government of Cameroon 
30,000 Local Currency Contribution, Govern~ent of Nigeria 

Total $625,000 

~. 	 Description of Activity: To establish a reliable telecommunications 

link providing telephone, telegraph, and telex service connecting 

Fort Lamy (Chad), Fort Foureau (Cameroonl, and Haiduguri (Nigeria). 


Purpose of Grant: To finance the forei~n exchange costs of (a) V.S. 
engineering services to prepare the design and bid documents, (b) U.S. 
equipment and its installation in the three countries, and (c) engineer­
ing supervision of the installation by U.S. engineers. 

I) • 	 Background of Adivity: This project is in fulfillment of a request 

by the Lake Chad Basin Corrunissioll acting for three member governments 

to establish direct, reli&ble telecorrununh:atiolls circuits among the 

three cities and thereby provide a linl{ among the illternal tele­

corrununications systems of the three countries. 


7. 	 Economic FeasibiJity: The project is ecollomically feasible. On a 

conservative basis, an internal rate of return of 10% is projected 

f9r the project. 


:3. Couulry' Team Vlews: The AID Area Development Office ill Yaounde and 

. the 'country teams in Chad, Cruneroon and Nigeria have recorrunended 

approval of the grant. 


~). 	 Statutory Criteria: Satisfied. See Annex B. 

11), 	 Issues: NOlie.' 

11. 	 Reconunendatioll~~: Authorizatioll of a grant not to exceed $550,000 in 
t\VO parts: (1) authorization of $50,000 in FY 1971 for ell~illeering 
services and (2) authorization of the remaining $500,000 in early 
li'Y 1972. 

Cl\PI'rAL ASSIST1~.1''JCE COMMI'l'rEE HE1.ffiERS: 
Capital Development Officer: Richard S. Greene 

Counsel: Arthllr Fell 
Engiueer: Sarnue: Lubin 

Desk Officer: Dianne Metz~er 
ii 
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AFRICA REGIONAL - LAKE CHAD BAmN 'l'ELECOlv!l>1UNICATIONS PROJECT 

gmON I: BACKGROUND 

A. General Project Definition 

This project consists of the establishment of a reliable telecommuni­
catiens link providing telephone, telegraph, and telex l:iervice connecting 
Fort Lamy (Chad), Fort Foureau (Cameroon), and Maiduguri (Nigeria) and 
thereoy permitting access from numerous points of each country to points 
in the other countries through the existing and future telecommunications 
facilities in each country. The project Hill also provide access for 
Chad via the existing and future facilities in Nigeria and Cameroon to 
international and intercontinental circuits. 

The link Hill be established by means of a multipair telephone cable 
connecting the main telephone exchange in Fort Lamy YTith the main exchange 
in Fort Foureau. The two cities are separated by the Chari River, and a 
portion of the connection will be by means of a submarine cable crossing. 
At Fort Foureau the cable "/ill connect ",ith a micrm/ave link consi sting of 
a terminal station at Fert Foureau, four repeater (relay) stations and a 
terminal station at Maiduguri. Although the exact location;, of the 
repeater stations can only be determined durinG the detailed engineering 
design of the project, preliminary investigations placp two of the 
repeaters in Cameroon and two in Nigeria. 

Fort Foureau is the terminus of a Camel'oon micrm/ave sy :tem extending . 
northward from Yaounde now being constructed under an E,port-Import Bank 
loan by an American contractor. The connection of the 0resent project

I 

at Fort Foureau will therefore provide access from Maid':guri and Fort 
Lamy to all poiuts of the Cameroon telecommunications s:' stem and through 
it to' points beyond in Africa and other continents. Maiduguri is the 
northeastern terminus of the Nigerian telecorrununications tTlmk syl3tem 
being constructed under Step III of Nigeria's Telecommunications 
Improvement Plan. Financing fer the construction is provided by the U.K. 
and Canp.da, and engineering design and surveillance of cctlstruction is 
fWlded. by A.I.D. Loan 620-H-008. The present proj ect' Co connection at 
Maiduguri thus provides both Cameroon and Chad access to the Nigerirul 
telecommunications system and to the satellite earth station under 
construction by an America,n contractor near Lagos with funding by the 
Export-Import Bank. 

B. /listorical Development of the Project 

In 196'7 the then U.S. Ambasl3ador to Chad reported on the illadequacy 
ef Chad's telecommunication links with the outside world and particularly 
Hith its neighbors, Cameroon and Nigeria. He relayed an informal request 
from the Chad Government for lI.S. assistance in the improvement of Chud's 
international circuits. In 1969 an official request HaG received from 
the Lake Chad Basin Conunission for AID asdstance. AID then cOlltracted 
with the firm of Morcom, Inc. of Washington, D. C. to study the fea~~ibilit.y 
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of eshblishing a link from Fort Lamy (Chad) to Fort Foureau (Cameroon) 
and a .econd link from Fort Lamy to Maiduguri (Higeria). Thes,.' were 
envisiJned as Geparate links providi"g dLrect corrununication betl'leen 
Fort L lmy and t\>,o points ...,i th whit';1 ther,! was a communi t.y of interest 
becaus'? of the flow of trade between them. 

By the time the study was set in Hlotion the Governmen t of Cameroon 
had contracted for the construction of a backbone nU.crowal,e system 
extend:.ng from Yaounde to Fort Foureau, financed by Ex-Im fundG and 
Nigeril'. had contracted for a microHB,ve, ultra-high frequency (U!1F) and 
very-high frequency (VHF) countrywide system, Olle of "'hose branches 
terminates at Hai.duguri. The cOllGultant, therefore, in his repodi of 
September, 1969, recommended that Fort Lamy be linked to the two terminals, 
Fort Foureau and Maiduguri, by a single link so that the entire Chad 
telecommunications system could, via Fort Lamy, reach any point in 
Cameroon and Nigeria and via the international facilities of those t\>ro 
countries, practically any point on the globe. 

The above obj ective could be realized in a nwnber of \>fays. The t\>fO 

most practical methods from engineering and ecolJomic conGiderationG \>fere 
found to be: 

1. A cablc river crossine; from Fort Foureau to Fort Lamy where the 
~ircuit would tie into a transhorizon (troposca~ter) radio link direct to 
i.faiduguri. With this system, calls from Fort Foureau to Haiduguri .rould 
,~o via the cable to Fort Lamy and then via radio to Haiduguri. This 
,3ystem which ic the lowest in first cost alJd ill ma.itltenance t"ld operation 
expense ha.s the disadvantaGe of not permitting dire('t connections to 
points along the vl8.y between Fort Foureau or Fort Ltuny and Maiduguri 
if the need for such service develops in the future. 

2. A cab_.e river crossing from fort Lamy to Fort }<'oureau Hhere the 
circui t v"mid tie illto 0. micrmlUve chain to Maiduguri . Four intermediate 
repeater (relay) stations Hould be required bctweell Fort foureall and 
Haidu~uri which are about l~l; m'de::> apart. Hhile this system would be 
romeHhat more expensive to install anJ maintailJ tha.ll the si.ngle tl'ans­
t orizon radio link it has the advantase of beine; able to provide drop-off 
~ervice at each of the four intermediate relay points if traffic developed 
in the future. The micrm-Tave sYEtem has the further advantage of beilJg 
Easily expandible in circuit capacity at lower cost than similar expancion 
for the transhorizoll syctem. 

The relative advantuljeG and disadvantages of the tHO Gyctems were 
weighed and considered by the Lake Chad Basin Commi:.:cion and the microwave 
plus cable system was selected. AID reviewed the ConuniGsioll'S argumellts 
aad agreed in favor of its choice. 

C. '£h8 Grantee 

'the Lake Chad Basin Conunis::iiou (LCSC) is an international .-rganizutioll 
e,.:tabliched in 1964 by convention bet,.,reen the Goverliinents of Hi!~eria, 
Cllad: Camerooll and Niger. Its purpose is to recommend plans for surV(·y:'. 
l'(':":CIU'ch and other econcmic development activi ties in the Lake Chad Iw.c.l n 
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:lrea. [t has promoted Lake r:had fish productioll ancl has coordinuted 
area studies for improved transport, telf'colnmunications and a~riculture. 

'f\'/C CommissiollerG from each member state meet twice u year, together 
with th0 Executi 'Ie Secreta~'~'; permanent secretariat and technical 
subconunittees, to plan and implement Commission projects. 

AID has supported the LCBC as an active and useful regional orgalliza­
tion. [t has been agreed that the Commissioll vlill l.e the grantee alld 
.....1.1] :,ponsor the )roj('~t in order to simplify proJe'2t implementutioll and 
cooz·dination. All grallt dollar funds will bE' puid by AID directly to 
the U,S. engineer and equipment supplier to COV2r foreign exchange cost;, 
while the LCBC wi] 1 be responsible for obtaining r:mall local currency 
coutributions from the beneficiary countries to cover local costs of the 
project. Prior agreement by beneficiary states to provide such local 
currency and other project support will be a condition of the AID grant. 
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SECTION II: ENGINEERING ANALYSIS 

A. ~xisting Regional Telecorrunullications Facilities 

'lhere is no direct circuit in existence today to connect the three 
citi£s included iq the present project. France Cable and Radio Company, 
a French er.tity partly owned by the French Government, operates a high 
freql ency (HF) radio circuit betHeen Fort Lamy and Doualn (Cameroon). 
Anotler HF circuit between Fort Lamy anrl VlgOS W.lS plunned by France 
Cable and Radio but was never implemented. All trnffic between Fort Lamy 
and Lagos is now routed via Paris and London. An Hf telec;raph link also 
operates between Fort Lamy and Kano (Nigeria) vIi th messages relayed from 
Kano to Maiduguri. No telephone circuit exists between Fort Lamy and 
Maiduguri. Although some 50, 000 tons of freiGht are anm:ally shipped by 
truck from the railhead at Maiduguri to Fort Lamy, the only present 
means of reliable corrununication by the shippinG firms is by vfritten 
message sent via the truck drivers. A single puir cnble nt olle time 
provided service betHeen Fort Lamy nnd Fort Foureau, but the circuit never 
functioned effectively, and when the submarine cable broke and was lost, 
it was never replaced so that, alth0ugh these two cities are separated 
only by the Chari River, there is no direct telephone contact between 
them. 

There is, at present, no direct telecommunicntions Hnk between 
Cameroon and Nigeria, although a microwave link wns pJ.nnned between 
Douala (Cameroon) and Calabar (Nigeria) prior to the Nigerian war. 

B. The Proposed Project 

The project consists of establishing a reliable teleco~nunications link 
providing, initially, 12 voice char:nels and capable of future expnnsion as 
required, to interconnect the Chad, Cameroon, and Uigel'ian telecorrununica­
ti@ns systems through terminals located at Fort Lamy, Fort Foureau, and 
~1aiduguri. At Fort Lamy connection will be made to the existing 
telephone exchange by means of n 240 pair underground and submarine cable 
acros's the Chari River to Fort Foureau. At this point the cable will be 
connected to the microvlUve terminal of the Yaounde-Fort Foureau microwave 
system now under construction, From Fort F'oureau the link \'/ill continue 
by meann of a microvlUve chain includinc; fOlU' unattended repeater (relay) 
3tations - two in Cameroon and tvlO in Nigeria - to 1.1uiduglU'i where it 
will terminate at the terminal of the fo1aidu[jtlri-Bnucl1i ncctiol1 of the 
Nigerian step III backbone radio netHol'k. The microwave sy::;tem will have 
an initial capacity of 12 voice challnels and Vlill be expundable to an 
ultimate capacity of '(2 voice channels. 

Preliminary engineering studies made by the Com;ultant in 1969 indi.cate 
that a narrow-band 2000 MHz system utilizing solid state equipment would 
ue suitable. The microwave chain will follow substantially the route of 
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the existing Maiduc;uri-Fort Lamy road and the preliminary study identi ­
fied tIe most probably locations of the four repeater stations as: 

1. Afade (Cameroon) about 3 miles from Fort Foureau. 

2. Fotokol (Cameroon), located on the border with Nigeria and about 
32 mil~s from Afade. Fotokol is also adjacent to the Nigerian town of 
Gamborl, across the El Beid River. 

3. Dikwa (Nigeria), about 31 miles from Fotokol. 

4. Mafa (Nigeria), about 24 miles from Dikwa and 31 miles to 
Haiduguri. 

The repeater stations will all be of the baseband repeater type r-o 
that, although no multiplex equipment is contemplated for installation 
under the present project, such equipment can be easily added for local 
traffic at each station when the demand \.,rarrants it. A service channel 
(order wire) will, however, be provided at each repeater for the use of 
maintenanr:e persollnel or for emergency communications. Each terminal 
antI repeater station will have dual transmitter/receiver equipment \·rith 
the second equipment functioning either as a standby or in frequency 
diversity, depending on final engineering design considerations based 
on field tests of signal strength and fading. 

Since the equipment is all solid state the povrer requirement at each 
station can be supplied by a storage battery kept on charGe nt the 
unattendEd Gtations by a small thermal generator. An automatic alarm 
will signal to both terminals any failure of equipment at the unattended 
repeaters. 

Provision is made in the financing for spare pa,rts for two years of 
normal operation and test equipment for routine maintenance and repair. 

C. Tec~lical Feasibility 

The AID financed feasibility study made in 1969 by f'!orcom, Inc. and 
reported in "Chad Badn 'releCOIlUnllllication Study," September, 1969 and in 
a "Supplementary Report" of June, 1970 arrived at estimates for traffic 
requirements for the pro,j ectcc] link over the period 19'(2 - 19£30 for 
telephone, teler.;raph, and telex service. Annex A., Table I r,!lol'/S the 
breakdown of estimated traffic for each service betHeell Chad-Camerooll~ 
Chad-Nigeria, and Cameroon-Nigeria. The telephone traffic eGtimates 
were baGed on the following data: 

1. 1968 data all callG over the existing I!F circuit FOltLamy/Douala. 

2. Data on interm'ban traffic patternG in Chad and niGeria obtai ned 
from earlier AID feasibility: stUdies in these countries, and updated to 
1~b8. 
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3. Estimated truck traffic and goods tonnage from an AID financed 
1)68 report on projected international road links in the area. 

Simi.aT methods were used for estimatill(~ telegraph and telex traffic, 
e ·:cept that it was assumed that telegraph traffic would decline .lith the 
a Iailabi.ity of more reliable telephone service and telex traffic would 
g 'ow at :tbout a 2.5 times faster rate than telephone traffic once the 
s'!rvice became available and freight tonnage increased over the 
M.lidugur:.-Fort Lamy route. 

To sl~arize the results of Table I, Annex A, telephone traffic over 
t: Ie link Hould rise from an initial 29,800 calls averaging 4.5 minutes 
etch in 1972 to 63,500 in 1980; telex traffic would go from 1,900 messages 
o~ 4.5 minutes each to 10,900; telegraph mes~ages of an average of 15 words 
e· Lch would decline from 50,500 to 36,900. 

Channel requirements to handle the estimated traffic \.,rere calculated 
ill accordance with recommendations of the Africa Plan (1967) of the 
Illternationo.l Radio Consultative Committee (CCIR) and the International 
'f'!lephone and '.i'~legraph Consultative Conunittee (CCITT) of the International 
T·!leconununications Union (ITU). Among these recorrunen<'!ati')ns is the use 
o.~ a 3% "lost call" standard, meaning that during thf~ maximum traffic or 
"busy hour" period not more than 3% of call attempt:::. would result in a 
"huGY circuit" signal. This is in contrast vii th the higher de:lign standards 
u,jed in Europe of 110 lost calls and 0.05% or better used in U. S. circuit 
d~sign. Using these standards it was estimated that 10 voice channels 
p.Lus bvo spare, making a total of 12 channels would be required for the 
through circuit Fort Lamy-l1aiduguri. However, to take care of future 
local traffic demands bebleen intermediate points the microHave equipment 
to be installed sill be capable of expansion to '12 channels by the simple 
addition of multiplex equipment at any of the intermediate stations, as 
required. The requirement for traffic betvleen Fort Lamy and Fort Foureau, 
including onvmrd traffic to other points in Cameroon requires no more 
than 4 channels so that the Fort Lamy-Fort Foureau cable could be limited 
to 20 pairs to carry the total system traffic. Since, however, this cable 
1;3 partly a submarine cable under the Chari River, sufficient spares should 
bl~ provided for replacement of faulty pairs and for unanticipated future 
g'cowth. The incremental cost of larger cable compared to the initial 
cost' of :installation is so 1m... that a 240 pair cable can be installed at 
v'~ry little more than the minimwn of )0 pairs required to assure sufficient 
spares for the 20 channel requirement. 

Before deciding on the cabL plus micrmmve system for implementing 
the project, the Consultant, AID, alld t;,e Lake Chad B:lsin Commission's 
Klgineering Subcommittee examined the only other technically feasible 
~!thod of providing the needed facilities - a transhorizon (troposcntter) 
radio link direct from Fort Lumy to 14aiduguri and a cable link from 
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Fort Lumy to Fort Foureau. This, in fact, HUS the system oriGinally 
reco runended by the Consultunt on the iJasis of slightly lmlcr initial 
cod (about :~25 ,000 less than the proposed microwave sYGtem) alld about 
$10,)00 per year less in operating costs • 

.Uthough AID initially agreed with the ConGultant' G recommendation 
for ~he tropoGcatter system, objections vlere voiced and supported by 
good arguments by the Lake Chad Basin Conunir;siOll'S EIILjilleerillg . 
Subc0mmittee at a series of meetings held in Niamey: JlU1C 22-25, 1970. 
Representatives of AID and the Consultant were pre:3ellt at these meetillgs 
and reported on the LCBC ob,jections. In eSSCiJce, those objections 
which AID found valid can be swnmarized as follovls: 

1. Troposcatter is a relatively new system and not yet extensively 
tried in Africa. 

2. Technical telecommlU1ications maintenance personnel in Cameroon 
and Nigeria are unfamiliar with the system and would require extensive 
trainiug in its maintenance and repair. 

3. Since the internal Gystems under constructioll and terminating 
in Maiduguri and Fort I,'oureau are microvrave, it Hould be eaGier for 
operating and maintenance personnel at thc'Gp. terminalG to 'vork vii th a' 
microvTave Gystem connecting the two terminaln. 

Iu a more sophisticated tccllllieal Clivi I'Ollmcllt thc ecollomic and tech­
nical advD-ntages of the tropoGcatter systC'm could outHe.i.cilt theGe 
argument:.;. A.I.D. aGreed. however, that cOllsiderinp; the tcchnical level 
of maintenance and oreratinc personllel and the wil'amiliari ty of the 
telecommunicatiollG authorities in the area Hith trop08cuttcr systemG, 
it vrauld !lot be adviGab le to o'lcrride, on strictly financial c;rounus, 
the obj ection~ preGellteu by the LCBC. Gillce, alGo, the ('o~]t difference 
basco on preliminary estimn.te:; wn.:> vri thin the margin of error, there 
was no solid economic basis for insiGting on the troposeatter solution. 
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SEC'rIO I III: ECONOMIC AND FH1ANSl:AL ANALYSIS 

A. Th~ Project's Helationship to Overall Development 

Th! project meets with AID objectives in this region of Africa in 
severa L \,g.ys. First,' it ansvrers the current emphasis on regional develop­
ment - the project involves the construction of a telecolTUlIunicatiolls link 
into o~ across three countries. Horeover~ the project gives support to 
an established regional organization, the Lake Chad Basin Commission, / 
and Vlill encourage futw'e cooperation among the beneficiary coulltries 
under thc! aegis of the LCBC. Second, the largest part of the physical 
facilities required for the project will be erected in Nigeria, one of 
AID's major development emphasis countries. Thus, the pro,ject \vill 
serve to strengthen the Nigerian telecommunications system as Vlell as to 
foster regional cooperation among the beneficiary coulltries. Finally, 
the project can be viewed as essentially one more step in a continuing 
multi-donor effort to construct a reliable telecommunications system 
across Vlest Africa from the Ivory Coast to the Cameroon. In this sense, 
the project is one sffiall part of a quickly-expanding modern telecommuni­
cations netVlork reaching into at least nine countries in West Africa with 
the combined support of AID, French, V.• K., Canadian and Ex-1m Bank 
assistance. 

The three member states of the LCBC which are directly involved in 
this pl"oject - Nigeria~ Chad and Cameroon - have, ac; yet. little in 
common in terms of trade. The mainstay of the Chadian economy, for 
example, is cotton, vlhich accounts for as mu':h as 8010 of exports and 
goes chiefly to France. Nigeria's chief exports are petr()leum~ peanut 
products and cocoa, and its chief trading partners ar~ Britain, The 
Hetherlands, the lJ.8. and VieGt GermallY. The Ca.m0.l'oonianr. e:-:port coffee, 
bananas, cocoa and aluminum (produced from imported alumina). Frallce 
ta~e~ almost half of the country's exports. 

It is true that livestock (chiefly for food) and dried fiGh are sold 
by Chad t~ Nigeria, and that Nigeria is actu~lly Chad's second biG~e~t 
export customer taking about 11% of Chad's exports. HO\'lever. the r;hadian 
trade (much of vlhich is smu[';Q:led to avoid taxation) is of neu;ligiblc 
importance in the relatively laru;e NiGerian foreien trade pieture, vrhi1.e 
even in Chad, Vlhich has a much Gmaller trade volume, the role of cOttOll 
in export is so important as to reduce all other export corrullodities to . 
truly minor signifi~ance. 

Because the three countrie::; converge geogra.phically in the area of 
Lake Chad, there exists sUb;3tantial potential for reGiollal cooperation 
and increased trade between ther.e coulltries in the f'utw'e. The ne\'l 
telecOmmtUlicatiolls link to be cUII:>tructed under the Pl'oj cd vrill be a 
vital element ill fostering future regional trade alld cOlTUnulli cat-iolls. 
!o'OI' the time beillg, however. the project is fully jm'tifiH.ble a:..; u 
meo.ll:3 of communicatiolls to facilitate the exchange off informo.tion COllcerll­
ing the outflow of export commodities from land-locked Chad and Hurthcl'lI 
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CllIlleroon through Nigeria to cuntorners abroad and the in1'loH of imported 
good::; from abroad to the remote areas of the Lake Chad Basin. As 
desc ribed elsewhere in this paper, the! existing cornmwliea.t LonG nystem 
is unreliable, costly and inadequate - although nome )0,000 tons 01' 
goods flow annually from the ranhead at Maiduguri in Nigeria to 
Fort Lamy in Chad, the only reliable means of communications at present 
bet"een shipping firms, importers and transport companies is by written 
mes~ages carried by the truck drivers. 

B. The Economics of the Project 

'fab] e I, Annex A, is an estimate of projected traffic over the 
period beginning 1972, when the proposed proj ect \'lOuld gc into operation, 
and ending 1980. Since the proposed link provides a neif Gervice where 
no direct service nmf exints, historical data. on "'hich to base long 
range trendG are non-existent. It was felt that no reasonably accurate 
figures could be given for traffic growth beyond 1980. This in especially 
so because ma.ny planned regional telecommunications links in HeGt and 
Central Africa. ...,ill have unpredictable effectG on the pl'opoGed project 
if and when they are constructed. Impleme!ntn.tion of :::ome of thene links 
could reduce long haul traffic demands on the Fort Lcuny Maiduguri route 
while at the same time encouraging the gro",th of shorter haul traffic 
over portions of the circuit. It was, therefore, consiliered to be more 
conservative to project traffic and revenue over only a nine year period 
during which other pro,jects are beine; con:;tructed and to uGsign a 
residual, or ::;alv8.ge, value to the equipment at the end of 19150. Hith 
an assigned salvage value of :1.bout 30';;) of' investment COL~t the re::;idu:ll 
value of the property is about equal to the revenue projected for the 
year 1980. A conservative estima.te of benefits is thUG urrived at and 
with the project showins a feasible internal rate of return under tJlese 
condi tiOI1S it can be expected to do even bet tel' should traffic grovrth 
b~ maintained at the predicted rate beyond 1980. 

In calculating benefits from projected traffic, incremel~al revenues 
were' obtained from the following formula: 

where: I = incremental revenue 

.Hl -­ present rate 

H2 = proposed rute 

Tl = present traffic volume 

x ~ projected traffic increase 

New rates had to be developed for traffic between poillts now served 
by intlirect routings and origimi.l rates for POilits betvleen \fhich no 
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G !rvice :IOVI exi sts. For example, the exi :,t ing rate betHeeu points ill 
Clmeroon nnd Nigeria is $8.82 per three minute telephone call via Paris 
aid Lond')fi. The new rate proposed over the Fort Foureau/Haj dugw'i link 
13 $2.80. In general, the rates selected for use in calculuting the 
b~nefits from the proposed system are based on mileage charges recommended 
b,{ the ru for Africa. ' 

It s:lOuld, of course, be noted that if the telecc:nrnunications authori­
tLes decide to keep the present high rateG based on indirect routings via 
E .u·ope, traffic may not develop to the extent predicted in the study. 

Using the calculated benefits and 1980 salvage value and the estimated 
ilvestment cost of $625,000 a conservative internal rate of return of lO~ 
i3 arrived at. Table II of Annex A shows the projected benefits and 
T lble III, Annex A illustrates the calcu'lation of the internal rate of 
r'~turn. Table IV, Annex A is a breakdown of project costs and Table V, 
Alnex A gives, for comparison, a cost breakdown of the rejected tropo­
s~atter alternative. 

C. Financial Allalysis 

1. Fillancia1 Requirements 

For AID/W funding purposes, the $5~:0 ,000 of total foreign exchange 
r'~quirements is divided into a ~i50,000 1"Y lY71 grant (Phase I) and a grant 
of $500,000 for FY 1972 (Phase II). 

Phase I (FY 1971 ,F1nallcing) Foreign Exch. Coats Local Coats (in $) 

Engineeri~ (surveys, design, $45,000 -0­
preparation of specifications 

and bid documents, supervision 

of. construction) 


Conti1l6ency 5,000 -0-

Total Phase l $50,000 -0­

P,1ase II (FY 19,(2 Financing) - Contingencies Included 

COllGtructioll of Buildings (to -0- $20,000 

house the relay stations) 


Supply of U.S. Equipment $40,{,000 -0-

Ilwtal1ation <lnd Testing of 
U.S. Equipment, Trainiug of 

Per~OlJne.l 93,000 :;5,000 


$"c., 000, Total Phase II $500,000 I., , 
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2. Financial Plan 

The financin'~ for the project is planned as follc:>: 

Fort'ign Exclt. Co::;ts Local Costs (in $) 
AID Grants: 

FY 1971 $50 ,000 -0-

FY 1972 500,000 -0­

~overnment of Nigeria 
Contribution -0- $30,000 

Uovernment of Camerooll 
Contribution -0- 30,000 

Government of Chad 
Contribution -0- 15,000 

Totals: $550,000 
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SEC'] ION IV: MISCELLANEOUS CCIISIlJERATIOIIS 

A. Implementation Plan 

1. Engineering Design and Supervision of Construction. 
neC(S3ary uniformity in system design and equipment AID will 

To as[,~lre the 
contruct 

dir(ctly with an engineering firm to conduct the field strength measure­
menis, design the system, and prepare bid documents for the supply Qnd 
installation of equipment in the three conntries. The elJgineer will work 
in close coordination with the Cameroon, Chad, and Nigerian telecommuni­
cations technical staffs to ensure that the system will match existing 
equipment with which it must connect at each terminal. The engineer's 
contract 'vill also cover bid evaluation and the supervision of installation 
and acceptance testing. 

2. Equipment Supply, Installation. and Training. To assure standardi­
zation of equipment and installation workmanship AID will contract .lirectly
"nth a qualified U.S. equj pment manufactw'er for the supply and installatioll 
of the equipment in the tllree countries. The contract will be awarded on 
the basis of competitive bidding by prequalified contractors. The 
contractor will also be responsible,for carrying out any constructiJn work, 
to be financed by the Governments of Cameroon, Chad; and Nigeria, required 
for housing of the relay and terminal stations or for layiDg of the Fort 
Lamy-Fol't Foureau cable. The contract "rill include the supply of all 
accessories, enough spare part3 for an initial two years' operation. and 
for training in equipment mailltenar;ce. 

3. Implementation Schedule: 

Months After Signature 
or Grant Agreement 

Engineering Cont'ract Executed 3 

Field measurements completed 5 

B~d documents draft completed 7 
Bid documents approved by Cameroon, Chad, 

Nigeria, and AID/W 9 
Bid a"rards 11 

Installation completed 18 

20Final Acceptance 

A.I.D. Disbursements are estimatef-as follows: 

By December 31, 1971 $30,000 
By June 30, 1972 450,000 
By August 31, 19'72 70,000 

$550,000 

UNCLASSIFIED 
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B. ~pact on the V.S. Economy, Balance of Pa.yments and Priva.te Entr:rprise. 

The AID grant will be used entirely to finance the fo)'eign exchnn!Se 
costs of providing the services of a V.S. engineer, V.S. equipment [:nd 
V.S. installation services. In the absence of AID assistance, it if 
probable that the LCBC would have sought other donor assistance and that 
the gcods and services \olhich are not available locally would be 
purcha::;ed from European or other sources. The AIL' grant ~'lill therefore 
have a favorable impact on the V.S. econo~.y by fillancing U.S. goods and 
services for export which might not otherwise be J?rocured. For the same 
reasons, the grant will aid V.S. private enterprise and have no adv"rse 
effect on the V.~;. international balance of payments. 
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Traffic Project'ions, Revenues, Cost=. and Internal Rate of Return 

TABLE I 

Estimated Traffic, 1972 - 1980 (No. of Messages *) 

YEAR TEL EPHONE TEL E G R A PH TEL E X 
Chad Chad Cameroon Chad Chad Cameroon Chad Chad Cameroon 
Cameroon Nigeria Nigeria Cameroon Nigeria Nigeria Cameroon Nigeria Nigeria 

1972 3,000 25,500 1,300 1,000 48,300 1,200 450 1,250 200 

1973 3,000 28,300 2,000 1,000 46,800 1,600 450 1,550 500 

1974 3,()OO 31,200 2,700 1,000 45,200 1,90() 450 1,950 800 
~ 
(") 1975 3,000 34 ,000 3,300 1,000 43,5.00 2,300 450 2,350 1,000
s: 
rJl 1976 3,000 36,700 5,100 1,000 40,600 2,400 450 3,050 1,400 
rJl 
t;j 1977 3,000 39,700 6,900 1,000 38,300 2,600 450 3,800 1,800 
H 

1978 3:000 42,500 8,700 1,000 36,000 2,800 450 4,'750 2,200~ 
1979 3,000 45,300 10,500 1,000 35,000 3,000 450 5,950 2,600 

1980 3,000 48,200 12,300 1,000 32,800 3,100 450 7,450 3,000 

~ 'feleP!!C~:e ar.d Telex me~S3.2:~2 9.r~ at. the avera.ge length of 4.5 minutes/message. Telegrams are 
average of 15 ,lords/message. 
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TABLE II 

PROJECTED INCREMENTAL BENEFITS *, 1970 - 1930 

YEhR TELEPHONE 'l'ELEGRAPH TELEX 'fOTAL 

1972 

1973 

1974 

1975 

1976 

197'( 

1978 

1979 
1980 

$ 43,406 

64,525 

72,180 

80,110 

90,883 

101,140 

111,656 

122,1'(2 

132,684 

$ 27,639 

36,076 

34,981 

33,796 

32,397 

30,654 

28,954 

27,428 

2),035 

$ 3,105 

5,003 

6,298 

7,8 l l3 

10,478 

13,465 

16,964 
21, (\80 

28, ~")3 

$ 7ll,1)0 

105,604 

113,4'9 

121,749 

133,708 

145,259 

157,5',4 

170,610 

184,4 2 

TOTALS $818,756 $27'7,731 $113 ,1~)Sl $1,206~8115 

1980 RESIDUAL VALUE OF PROPERTY $ 192,210 

TOTAL $1,399~055 

•* Calculated for each cireuit by the fo11m·Ting equation (see 
Section III .B. for explanation of termG): 

I = R2 (T1 + X) - RITl 
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TABLE III 

DETERMINA'rION OF INTEHNAL RATE OF RETURN 

GROSS NET NET DISCOUNT DISCOUNTED 
YEAR BENEFIT COST r·~~NEFIT FACTOR AT 10% NET ~ENEFITS 

1971 * -0- $625,000 -$E-!5,000 1.0000 -$625,000 

1972 $74,150 27,975 46,175 0·9091 41,978 

1973 105,604 37,400 68,204 0.8261~ 56,364 

1974 113,459 37,600 75,859 0.7513 56,993 

.1975 121,749 37,700 81~ ,049 0.6830 ,57,651 

1976 133,708 37,900 95,808 0.6209 59,487 

1977 145,259 38,100 10'7,159 0.5645 60,491 

1978 157,574 38,200 119,374 0.5132 61,263 

1979 170,680 38,400 132,280 0.4665 1·1,709 

'1980 184,482 38,600 145,882 0.4241 (1,869 

1980 ** 192,210 -0- 192,210 0.4241 lC 'J, 025 

Total -$ l,170 

Investment Cost * 
Residual Value of Property at 30% of Investment** 
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TAl3LE IV 

PROJECT COST BREAKDOWN - (CABLE FROM liT. LAMY TO 1"£. FOVREAU 

AND FIVE HOP MICROWAVE FROM liT. FOVREAU TO MAIDUGVRI) 

Item 

Radio Terminals (2) 

Repeaters (4) 

Voice Freq. Multiplex (2) 

Order Wire 

Fault Alarms 

Antennas &To~er Mounts 

Wave Guide 

WiG Switches 

Towers 

Batteries &Chargers 

Cable-250 pro plus 2 Video Pairs 
(11,000 ft. unarmoured) 

Cable-same, 2000 ft. Armoured (for 
river crossing) 

Cable Pressurizing I'~quipment 

Cable Terminating }- luipment 

Installation, Test ~ .& Training 

Power Supplies 

Test Equipment & Spares 

Buildings' 

Packing &Shipping 

Engineering 

Say 

FX Cost 

$ 20,?60 

93,040 

24,360 

3,400 

13,200 

9,000 

7,000 

15,000 

48,000 

36,000 

25,000 

15,000 

600 

1,200 

93,000 

t~o, 000 

20,000 

-0­

27,000 

45,000 

4;536,560 


$550,000 


Local Cost Total 

-0­ $ 20,76c. 

-0­ 93:C4U 

-0­ 24,360 

-0­ 3,400 

-0­ 13,200 

-0­ 9,000 

-0­ 7,000 

-u­ 15,000 

-0­ 48,000 

-0­ 36,000 

-0­ 25,000 

-0­ 15,000 

-0­ 600 

-0­ 1:200 

55,000 147,000 

-0­ 40,000 

-0­ 20,000 

20,000 30,000 

-0­ 27,000 

-0­ 45,000 

$75,000 $611,560 

$625~00O 
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TABLE V 

(OST 	BREAKDOWN - (CABLE FROM IT. FOUREAU TO FT. LAMY AND 

TROPOSCATTER IJINK FROM Fr. WrY 'ro NAIDUGURI) 

Item FA Co:.;t Local Cost Total 

Radio Terminal (2) $ 91,400 -0­ $ 91,400 

V-F Multiplex 24,360 -0­ 24,360 

Order Wire 1,100 -0­ 1,100 

Fault Alarm 2,260 -0­ 2,260 

Antennas & Tower MOWlts 18,160 -0­ 18,160 

Wave Guide 5,500 -0­ ,5,500 

WiG Switches 15,000 -0­ 15,000 

Cables (as per Microwave Project) 41,800 -0­ 41,800 

Installatic", l'est, & Training 81,000 50,000 131,000 

Power Supplies 48,000 -0­ 118,000 

Te,st Equipment & Spar,! Parts 23,000 -0­ .~3,000 

Build.i.ngs -0­ 20,001 ' .~O,OOO 

Packing & Slapping 28,000 -0­ 28,000 
\ 

Engineering 40,000 -0­ 40,000 

$485,580 $'(0,000 $555,580 
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