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1. Present possibilities for mltinational eo~operatlon 1n the fleld

of energy in West Afrloa

- If: anyone were to take stock:of the energy resources of the fourteen
States in the West African subwreglon, on 'a middle-’ or 1ong-term be51e,
“he would discover from what we now know of their poseibilities, that in
certain countries there is a-greet-dlsorepency between their future -
needs and the natlonel resources t0 meet those needs, and- also between
several nelghbourlng countrles Whlch are of ten adaacent._ Some oountrles
have an eleotrlcal potentlel Whlch 1e greatly in excess. of thelr present B
and short-tern neede. Thls is the case in Gulnea, Mali, Ghana and |
Wigeria. Others are llkely to euffer from a substantlal deflclenoy in
energy which may hlnder thelr 1nduetr1a1 development. Thls 1e.the case -
in Maurltenla, Senegal, Gambla, Slerra Ieone, Ivory Coagt, Upper Volte3~
Niger, Togo and Dahomey. As yet the oountrles in the first oategory .
have been taklng a tlmmd look at the poeszblllty of the accelerated
development of thelr potentlal resources with a v1ew to export, on the
one hand, . because of the very hlgh 1nveetmenbs neoeseary, which are
llkely to remain unproductlve for a falrly long ‘period, and on the . otherl_
hand beoause of the fact that any such immobilization is likely to com= |
promise the general gconomic development because of the scar01ty of
capital and the frequently limited amount of national 1noome. The
countries in the: seeond eategory are oompelled to oater to their neede
by adopting expensive methode, and their development is retarded through
the exee551ve oost of electrical energy, whereas co-operation with their
nelghbours would enable them to ackieve a substantial economy in invest-—
ments and have eneréy in abundanse ‘and cheeper. But both of theee cate~
gorles are exerelelng caution, beoauee of polltloal 1netab111ty and the

fact that the present mariét for eleotrlolty is llmlued.

And yet there are great end interesting poeelbllltles for maiti-:
natlonal oo~operatlon elther for the productlon and exohange of energy
obtalned hydreulloally, or through the supply of solld, llquld, or -

gaseous flulde, for the produotlon oL eleetrlolty thermloally.

Some eountrlee heve already embarked on the study of these posslbllltles
for oo-operatlon, with a view to securing the 1nteérated development of their

joint resources, buid theee experiments might well be increased.
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A. 'PrbjeotS”dnder way T

There are at present in West Afrloa, two multinational co—operatlve
experlments oentered under the development of . the senegal river and the.

Mono river baelne.

(e) Development of the Senegal river basin

In July 1962 an Inter—State Conferenoe attended by representatlvee of
the Republics of Guinea, Mell, Meurltanla and Senegal was held at Conakry,
to examlne the problems relating to the co—ordlneted development of the
Senegal river basin. after taklng cognleance of and recognlzlng the ‘ |
unitary character of the baeln, the Conferenoe which aleo 1n51eted on the '
need for oo—ordlnatlng and embarklng JOlntly upon 1nveet1gat10ne and - |
working. arrangements for developlng the' baeln in the 1nterest of the
peopleés of the four States borderlng on 1t, recommended the eettlng up ‘
of an inter—State Committes 40 co=ordinate the aot1v1t1ee of the national
organizations and Facilitate a concerted plan of 1nternat10nal actlon. _‘
It further suggested that, in the context of ald from the Unlted Natlone,.
a nmission of internatiorsl experte should be entrusted w1th the task of B
preparlng a docket, ag'a Worklng beele for the Commlttee. This dooket 2‘

would include, among other thlngS° :

- it 1nventory of knowledge gelned 1n the various technical fields

about the Senegel rlver baszn and its trlbutarlee,

7.— the studJ of the main progects, and- the technical metheds of
giving effect to them, '

- investigations and euggeetlons regardlng the poeelbllltlee of
obtaining 1nternatlonal Tinance for the neoeesary Work in connex1on

with the development of the baeln.

At’a second Meeting held at Bemeko in July 1963, the four Statee _
signed a convention regarding’ “the genéral development of ‘the Senegal _7
‘river basin, lgying the foandatlons of the future legal etetue of the
river and the bodies entrueted w1th 1te ratlonal development.- An 1nter—

State Committee was set up Wlth reeponelblllty for promotlng and eonductlng
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the investigations and work in connexion with the development of the
Senegal river basin, and its mode of operation was defined. The Republic

of Mali was entrasted”With the provisional secretariat of the Committee.

Then followed the first Meetlng of the experts of the inter-State
Committee at Nouakchott, in December 1963, to define the general lines
“of pollcy for the development of the Senegal rlver basin, The main

obgectlves were:
- ﬁhe agricultural development of the mlddle valley of’ the rlverg
©. = enérgy wroduction and 1nduetr1al development in the upper ba31n,

- the improvement of conditions governing navigability between Kayes

and Saint-Louis.
~ The Tollowing efudy'prdgramme wag suggested:
1. Survey of the Gouina dam
(&) a first draft, N _ ,
(b) " hydro-electrical possibilities,
- (e) effects On‘hydro—agricultural_developmenﬁe,
(d) effects on navagatlon

{e) ‘conditions governlng 1ts exp101tat10n°

L2 Technlcal and economic surveys of the mlnlng and 1ndustr1al

'poesa.bll::.tles9

3 Surveys in réspect of -the agrlcultural reconversion of the mlddle

valleyg by keeplng records of experlments,j
4 Surveye of addltlonal reservoirs 1n the upper basin,

At the same Meetlng experts from the States bordering on the Senegal
river adopted -a drafit conventlon eetabllshlng the status of the rlverg
the draft Rules of Procedure for the inter—-State, Commlttee and its
permanent general secretariat, as well as a recommendatlon-a&vocatlng.
temporary measures to ensure inereased:economic.co—operation among the
reepectlve States, and ‘the avoidance of any interference with the natlonal

programmes already under way.
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At its first'MeEﬁing'at-Dakar in Pebruary 1964 , the inter~State
Committee for the developrent of the Senegal river basin adopted a reguest
to the United Nations Special Pund, regarding the tevelopment of the

GouinamGalongo reservoir dam and the two pick-up dems at Saldé aﬁd Saint-

'Louis.' It also drew up the terms of 2 lettér, in the nature of & .prior

Teguest to the Special Fund, with the slanffon'ihvestigations to be
conduéte&‘in the upper basin for energy production, particuiarlyg
through the'building of a dam at Tougué. In sddition; the provisional
general secretariat of fhe Committee was entrusted with the task of

Preparing:
1. A draft request regarding hy&ro—agricultural improvements;

2e A draf+ request regarding the navigability of the river and the

improvement of the ports of Saint-Louis and Kayesgs
3. A draft request‘regarding mining and‘industrial possibilities,

During +the Tokyo Conference in 1564, the representatives of the four
States exchanged views on thefeéqnbmic integration project and the crea-
tion of an economic and indusfrial ool wi%h the_possibility'of a free-
trade and industrial developmént area, The meeting requested the _
Committee's secretariat'foidb%all it could to make the creation of this
economic and indqsﬁrial-compqu_a reality, and set in_train-the necessary
surveys,Awith the help of the IERD, This problem wasg brought up at the
Bxtraordinary Meeting of t@é‘opmmittee‘s general seeretariat at Conakry,

in Foveémber 1965. Thislresoiuﬁion'whiqh wes described as a "resolution

on régional grouping"l ISti?ulétéds_among other things:

Considering the need ﬁdt énly to envisage the development of the

river basin, but also to prombie the_integratéd‘eoonomic developmént of

the whole of the basin and the national territories;

Noting'that fhe'preocdﬁpéﬁions underlying the setting up of the _
inter—StateiCommitteey'greatlyjtransoend the limits of the Senegal river .

basin; and are of interest to a geographical area covering'all the countries

;/ The title of the resolution as well as its terms aze approximate, the
actual text of the original document not being readily available,

@
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infersected.by the water courses that have their source in the Fouta

Djallon mountains, the water reservoir of the whole regions

' Decide to propose that the African States concerned ehould.set up
a reglonal West African grouping and; to this end, empower the President

ofw%ﬁeFIslamic Republic of Mauritania to maké the necessary movess

Declde, here and now, to set up within this partlculer grouplng e

reglonal sub—group made up ‘of the States borderlag the Senegal rivers

Inv1te the secretary-general to prepare, for the next meeting oI the
- Heads of State a draft oonventlon in respect of the strueturee and opera-
tion of the reglonal sub-group, covering the four member States, with a

view to WOTklRS out a joint programme of esconomic 1ntegratlon,

Further, invite the Preszdent of the 1nter—State Commlttee to call
a coaference; as soon as possfble9 of the Ministers of the verlous
economic ‘sectors to study neﬁlonal development plans with a vlew $o
'harmenizing'themg'and*etrengthening the bonds of co-opsration between

the States.

] Resolution No. 66/2/CIE Whleh Was paseed at the fourth Meetlng of
the 1nter-State Committee for the development of the Senegal rlver ba51n,
held at Bamako 1n ﬂebruary 1966 decided that a oonference of the Com-
mittes should be called at Dakar 1n August 1966 to 1nelude also the '
}Mlnlsters respon31ble for the varloue economlc sectors of the respeot1Ve
Stetes, w1th a view to worklng out for the assemle of Heads of State5 _
ba51c documents rela*t:.nb te the harmonlzetlon of the natlonal development
plans and the’ etatue of the reglonal sub-group. To thls end tbe resolum
tlon empowered the secretary—generel of the 1nter-5tate Commlttee to
Work out for presentation to the wider meetlng 1nclud1ng M1nlstere,
detalled reports analyzing every aspeet in all the iour States of

probl s deallng partlcularly withe

- tradlng exchange,
-~ mineral research and exploitation,

- agricultural production and development,




B/CN. 14/INR/136
Page 6

= production as well as energy and industrial programmes,

- transport, ways and means of communication,

education and training, and

demography.

The development of the Senegal river basin which started ag an idea
of inter-State co-operation has ended up by bsing in its present phase
a scheme for sub-regional economic integration. Its evolutionary process

has béen'oharacterized by the following features:

~ the settlng up of an 1nter-State Committes For the developmeﬂt of
the Seneéal river hasgin, attested by the smgnature of a conven-

tion deflnlng the objectives and oraanlzatlon of the Conmlttee,

- the creatlon of ﬁhe reglonal sub-group of the States bordering
on the Senegal rlveri as & firet step tqwards‘ah African regional

grouping, with a view 9 progressive economic integration,

The inter-State Committee ig made up of four Ministers; one for
each State bordering the Senegal river, the Ministers being free to avail
themgelves of the assistance of any experts they may care to choose;
u&Oh State will in turn pre31de over meetings for a perlod of two years.
The Committee Wlll meet once g year in ordlnary SGSSlon, and will be
convened by 1ts Pr981dent, while extraordlnary sessions will be held
at the request of a member State. These meetlngs may be held succe851ve1y
in each of the four States borderlng the Sene@al river., The Committee
will have a permanent general secreﬁarlat with headquarters at Saint-
Louls 1n Senegal, and thls w111 be the machxnery for 1nvestlgat10m and
llalson. It w111 be unéer thc dlrectlon of a secretary&general, assisted
in each State by an a351stanﬁ general secretary. It will bavg_varlous
technical comm1331ons.- The role of the general sécretariaf will be to:ﬁ
implement all the decisipné'of the Committee, and tolgive an aceount
regularly of the implementation of its deciéiuns, aé ﬁell ag any steps

it may be called upon to take,

|
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The inter-State Commitiee can already clalm credit’ for worklng out
~ the status of the Ssnegal - -Tiver, organlzlng the general secretarlat,
working outf rules of procedure, and 1nvest15at1ng and preparlng several
requesgts for- flnance Whlch Have been made to the Uﬂlted matlons Speclal
Fund., ' R '

The ‘deoisions of the inter-State Commlttee are submltted for approval
to the annual conference of Heads of State. a
-~ Phe" institutions to be*establishéd'in thé”béntéi%'bfnfhe regional
. . Bub-group of States bordering on the Senegal rlver, set up by the
asssmbly of Heads of State which met at Nouakchott on 12 and 13 September
1965, are at- present being studled. S

(v) 'Development of the HMono basin

On 8 June 1960 and. 28 Harch 1962, the Governments of Togo and Dahomey
respectlvely 31gned agreemeﬂts for the 1ntegrated study of' the lono
bdsin,  This study was undertaken bv the Unlted Nations Organlzatlon,
acting as an agent entrusted with the 1mplementatlon of the proaect on

behalf of the United Nations Speclal Pund.

The obgect of the progect 13 to supply the two Governments with an
estimate of the hydraullc resources present in the Mono river and its
:'tr;butarles.-‘ln this connexion; a report is to be submitted_on the pos-
sibilities of improving the hydro-eslectric resources in the most favour-
_able conditions for both countries, and on the best means of . econtrolling
floods and developlng irrigation in the areas by which the lower course
Aof the rlver is bounded, and also in respect of the- collection. of water
sfor,dpmesﬁlp”apd:;ndusﬁr;alupurposesg The project includes all the
necessary.rgqpnggissénce work and also entails an. investigation into the

market for electricity.

‘ Another progect ooncerns the development of ‘electrical energy in
@Dahomey and Togo. Its aim. is to plan. the development of production,
_transport and possibly the.distribution. of electrical enewrgy in both

countrles, prOV1de for a better use of hydraulic rezourcess provide for
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' and facllltete the eettlng up. o1 a permanent legal basis of a joint
organlzatlon whlch w1ll co~ordinate, direct and administer eleotricity
.sapplles in both countr1e59 and ensure vocational tralnlng for gtalf
h:reepon51ble for the operatlon and maintenance of power stations and

electrlcal networkeu

Accordlng to a note on the development of eleotrlcal energy in

Dahomey and Togo, the project entalils the following 1nvestlgatlone=

1. The nature and functions of.a joint organization respon31b1e
.‘;for dlreotlng productlon, transport and possibly the distribu-—
tion of. eTectrlolty in both countries, including the legal and

flnanolal bagis of that organization, as well as the regula-

tions for normallzﬂng the oleotrlcal equlpment, and making it

uniform.

© 2., The orgenlzatlom of vooatlopal tralnlng and the pTOV151on of
 refreehe“ courses for: the staff requlred to operate and maintain

" the electrlcal 1netallatlons.

3. Reoonnalesance and 1nvest1gatloﬂs in respect of the hydro=-
electrloal sites ohosen 1n the two countries, other than those

1nveet1gated under; he MOno progeot.

'4.. A complete plea for the development of electrical energy dn Togo

_ and Dahomey, up. to 1975 approx1mauelya

‘The first project led to the choice of four 1nterest1ng 81tes for
hydro-electrical and hydro—aorloultural developmente on the Mono rlver9
“three of them being situated in’ Togolese territory, and the fourth at
the frontier of both: countriess Théese four siteeuwiil=meke'if-poSSible
%o ‘install power .of the order of 115,000 kW and develop 50 000 heotares

for agriculture.

‘Under item 1-in the second progeot the ad hoc comm13510n after
carrying out preliminary . 1nvest1gatlon59 arrived at the conolu310n that
it would be necessary, in order to’ emphasize the dual role of the 301nt

zorganlzatlon, degally and lnduetrlally, to proceed as folloWS°
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' regulatlon Ol act1v1t1es affeotlng electrlclty in both countries;

)
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entrust an lntar-State Commlttee w1th the co-ordlnatlon and

entrust. a higher authority constituted as a public establishe
ment of an industrial and commercial cliaracter; with the

setting up and management of the plant.

~With a few exceplions, the higher authority would have the monopoly

of;production,ond_ﬁransportg'in connexion with plant %o be ingtalled.
Nevertheless, the setting up of such a plant would not interfere with-

theTstatusmguo;ingso,far,as-existing‘plant_is-conoerned@.if-the Govern-

. ments g0 desire.. The selling price of energy by the higher authority

tqﬂthc Government would be fixed in such a.way as to Gover the. entire -

‘gost of the joint organization.. The intention is to. inter—connect the

- networks ofmthestﬁo-countries, but no decision has yet been taken. Experts

_nomlnatad by the Unlted Natlons Organlzatlon To study 1tem 1 of the

| kprogect,

Would llke to have as muoh 1cformatlon as, poss1ble on the 1tems

Whlch can be deflned only 1n accordance w1th the Wlshes of the States.‘

concerned. These 1tems have been the subgect of a qucstlonnalre for-‘

Warded to the Governmenﬁs of the countrles concerned, and deal partl—.,

cularly with:

1.

The mlSSlonS w1th Whlch they intend to entrust the "JOlnt organiza=

__t10n"°; the experts would llke to know Whether the Governments

' contemplate entrustlng thls organlzatlon Wlth a m1551on having

2e

respon51b111ty fcr the seﬁtlng up and management of the electrical
plant: a general funcmlon in the matter of co-ordlnatlon and
regulatlon of electricity so far as the two countries are con-
cerned; partlclpatlon in the working out of certaln programmes

and proaects,

The structure of the ”joint organization"° if the Governments
envisage the p0551b11 ty of entrusting it at one and the same
time with management and control of electrlclty, and associating

it with certaln aspects of the work of programmatlon,
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© 3¢ The method eﬁviséged hy'fhe'Govéfnméﬂtéxof-both”cduntrieé for
"regu1a$ing'certain.special prdbléms-affeoting relations between
‘the State and the "joint organization' or its agents, whatever
- the form.of that "organization" (a dual organization or a

community).

© 'The problem has beémmolearly put before both countries, and on their
feplyrwill depend the direction in which co-operation moves It“Would
appear; however, that the promoterg of the- prOJect would 11ke to see it
develop as a progressive but completely integrated venture 1n the flelu
of electrlcal energy. Wbuld it be possible’to extend it to other fields
and other countries? Wo answer oan yet be given to this, ds everything
. Wlll depend upon the result of the Togo-Dahomey experlmeﬂt which would be

.__the only experiment of: its kind if the sp;rxt:of its promoters is: respected.

LWALY it be'possiﬁieﬁtéﬂééfry it through? Already, it Wéuldﬁsg§ﬁifhat
qthe'totaliéxﬁeﬁdituré ﬁdﬁl&‘bé in the neighbourkood of BOfbillidn"fraﬁCS
GFA, 10 billion of. hlch at least, would be for- hydro-electrlcal developm
mentss The study of the reports of the v1ab111ty of the progect Wlll
determine the declszons to be taken, and the wishes of the’ twp States
will do the rest. o : o

(¢) By way of rem:md.er5 reference may be mads to another sxample of
e co—operatlon 1n We%t Afr:Loa9 namely9 the supply o; coal which has
:'*.gone on for several years now, “from ﬁlgerla to Ghana, the

respectlve tonnage belng as iollows,

1958 BT . 90,000
1959 . | 80,000
1960 730,000
1961 40,000
w62 135,000
B P g
w964 © 30,000
1965'. - : ‘ R S .305000‘

The commercial ties existing between the two countries for the supply of
coal might be maintained and even strengthened,; and may actually provide a

"bagis for wider co-operation.
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2 ¢ By Other possibilities ferhehertuterm and middle~term co—operation

B. 1. On the ba51s of the avallable hydro-eleotrlcal potential or the

ex1st1ng electrleel egulpment in Ghana -

faetS'i

11-

.

T ”m:di. -

TOGO:

'The technical eurvey of energy in Ghane has revealed the follow1ng

The expleoitable hydro—eleetrlcel potentlal of Ghana is evaluated

“at the minimum at 12 bllllon kWh - per yeer,

rede

Fourteen 51tes have been recognlzed in the ba51ns of the Velta,l

. Tano, Pra, Offin, and Ankobre rivers, and may be capable of

equlpment in excess of 1 200 OOO kW for an ennuel product1v1ty
of the order of 10. 5 billion kﬂh of regulated flow,

‘The hydrOHelectrlcal power stetlon at Akosombo 1s now complete,y

) and is at preeent in operatlon, with. an 1nsta11ed pewer of

512,000 kW, whlch may in the final etages rise to 768 OOO kW,

The maximam power requlred in CGhans accordlng to present forgw
casts would be 369,000 kW in 1970, and
589,000 KW in 1975,

Wlthln the next ten years, there would be extra power Whlch

could be exported partleularly to Ghana 8 nelghbours._ The

poeltlon as regards energy in the nelghbourlng countrles ef '

Ghans nay be outllned as follows:

Hydro—eleetrleal poselbllltles on the Mono rlver, the develop—

ment of Whlch is now belng studled, es part of a Jelnt pregect w1th

Dahomey, 1f 1t is egree& that it will take elght years from 1966 to carry

out 1nvest1gat10ns, reeeeroh 1nto flnan01ng and general Work to be dene,

the supply of eleetrlcal energy from the Mono 1nstallat10ns cennot be

eontemplated before 1973/74o Meanwhlle, the country will have to depend

upon new dlesel thermic 1nstallat10ns, or the eettlng up of small hydro—

eleetrleel development plant, whickh cannot be Juetlfled on economlc

grounds, to meet 1ts neede Whlch may quite cencelvably develoP as fol-

lowss:
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P - In snergy (1n kWh) ' In power (1n kW)
L A9S e L g - 7_7;0(10-,000 . L 19 3300

A max1mum power of 15 000 k¥ din 1970 may. be accepted for an annuel
usage of 3 500 peak hours and 20, OOO in 1975 for an annual ugage of about
4,000 peak hours.

Bearlng in mlnd the normal wear and, tearref the present generéfore,
it may be assumed more or 1ese, thet it Wlll be necessary t0 inatell an
addltlonal power of 6 OOO k¥ in 1970 ‘and 12 000 kﬁ in 19?5, Whloh repre—
sents an 1nvestment of approx1mately 600 mllllon france CEA in 1970 and
1'billion francs CFA 1n 1975. '_" 2 - o

DAHOMEY° Eleetrlelty Supply from the 1nstallat10ns &’ Mono, cannot
e contemplated before 1973/74. Meanwhlle the eountry Wlll have to satisfy
its foreseeable needs gs follows. - ’ '
_ In energy (ih'kWh) in.poWer (in kW)
970 - 48,500,000 14,4000 |
1975 o :’; : .‘ 91,¢ ,600,000 23,000

Cn a simllar basls for Togo,.a peak power of 15,000 kW in 1970 and
25,000 kW in 1975 may be assumed. ‘The' new power to be 1nstalled will
probably be of the order of 6y 000 kW in 1970 and’ 15,000 kW 1m 1975,
repreeenting respeetlvely approxlmately 600 OOO OOO francs CFA and le¢5
billion francs CFA,

In the event of'the Mono progects belng carrled through, the mlnlmum
1nvestments for each country al regards prov1s1onal thermlo equlpment,
in 1973/74 would be” of the order of 900 mllllon for Togo and’ 1, 600
million for Dahomey.' This Would represent a total of nearly 2 5 bllllon
francs CFA of new 1nveeﬁments, without securlty, as far’ es both ccuntries

ars eoncerned.

THE IVORY GOAST._ If we accept the faot that there Wlll ‘be .no dlf—__
flculty ebout flnan01ng all the hydro-eleotrleal development proaects,'
in the Ivory Goast, it will have the follow1ng possibilities in mllllons
of kWh:
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o | 1970 1975 . 1980
_Myame T and IT - 2% . 250 250
- Kossou ' - . . .550 gEg 550
— Attakro . -~ . 450 - . 450
.= Malamalasso . L - e . 850

Total 80 1,25 .. 2,100

' The minimum foreseeable needs of the.ivofy Coast will be of the

order ofs _ _ .
B 1970: 470 G¥n
1975: 1,175 GWn

Thege needs will be. met if the Kossou and Attakro projects. are:

carried through before 1975. If there should be any delay, probably.

due to difficulties in fimnancing, the Ivery Coast would have to face -

~a defieit in energy which.she would be bound to make good by setiing

up substantial installations for the thermic production of electricitys
The total additional power mighit be. 60,000 kWh in 1970, that is, a

minimum invesiment of 3 billion francs CFA.

Since we are here dealing with a country that is relatively rich, -

i% is not impossible that at least some of the projects visualized may @ -

be carried .through before 1975, but one is not now in any position fo

specify the date.

THE UPPER VOLTA: - This country iz at present poor'in"énergﬁ

resources. ' The hydro—electrical possibilities are limited, and it will

be necessary to have recourse to. thermic production or co~operation with

neighbouﬁing_States_in order to satisfy the needs in electricity with

a view to the industrial development of the country.

The estimate of future neoeds is as follows:

1970 .- 33,000,000

‘1975 0 - - 664,000,000 ¢

10,000
16,500

In energx_(in;kﬂh) In §bwe? {in kW)
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It w111 be necessary tolms*“1¢aﬁd1t1onal thermic power of approxi-
mately 6,000 kW in 1970 and 10, 000 kW in 1975. The corresponding amount

of investments would be 600 mllllon and 1 bllllon francs CFA respectlvely.

{a) Pos31b111tles of co~0perat10n with Ghana and Togo

Pending the achievement and-putting into cperation of the werks
forming part of the_iptegrated Mono  development,. Togo will Ye compelled
o use additional thermic power to satisfy her needs in electrical energy
for devélopment. CGhana mlght, even now, supply her with _energy obtalned
hydraullcally, by establlshzng a link between the power statlon at o
Akosombo and Lomd, iits chlef pole of develoPment,l The distance sepéra%;”

ing these two poinits is of the order of 125 km as tha crow flies.

Investments for the dellvery statlon, the transm1531on line and
the arrival station in Iome, calculated on the basis of an.average price
of 6 million francs CFA per km for “thé 161 kV line (with a station having
a girder of 161 .kV at the delivery station and a station with two girders”
at the point.of arrival equipped with two 161 kV/MT of 15,000 KVA), would
be of .the order of 950 niliion francs CFA, including 1nterest at an’’

agsumed rate of 12 per-cent with alperlod of" ten years for amortization.

Two assumpiions may be made in the caloulation of the cost pridé )
of 2 kWh in Lomé. It may, in the first place, be assumed that Togo
participates in the amortization of ths generators for'the'Akosﬁmbo power
station. : In the second place, it may be considered that sirice that.
would be a marginal price for consumpition intended o imprbﬁe*thé‘load o
factor in distributioh and, . tne“efﬂre, the output of the generators,

Togo should not partlclpate, in the amortisation of the generators. . . .

~The first assumptions: The gelling price of energy from Akogombo

would oonsis® of two ferms: a fixed amortization premium of £15 (pounds)
per kW per year and a proportional price per kﬁh5acanlly delivered by
the power station. For a 1oaulfactor of 80 per cent thig price would

_be around 0. 7 of & pennyg that is about 2.10 francs CFA.

If the consumptlon is 50 Gﬁh in 1970, assumlng that losses on the
line amount to 2 per cent, the power station would have to supply 51 mil-
lion k¥Wh and guarantes a maximum powsr of 15,000 kW, In these clrcum-

stances, the fixed premium would represent 157,500,000 francs CFA and
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the proportional, price 107,100,000 francs (FA, The cost of & kWh from
Akosomho\ﬁould.be around 5.20 franes.CFA. -

' The coet of transport from Akosombo to Lom€ would. be at the maximum
1.60 franés CFA, taking into consideration the sconomic circumstances
slready defined. ' '

The cost of the sﬁpplj of a kWhk, at the M.T. terminals of the‘Lomé

transformers would be subsitaniially 7 francs CFA, taking into aocoﬁnf

maintenanée on the line, since'thEre ig no guarantee of its being

renowed.

Second assumption: The séiling priée of a ¥Wh, at the power
etation terminal, may be fixed for a load fastur corresponding to the
actual use of ﬁﬁe génerators‘at;theimoment~when the connexion is made,
If it is put at approximately TO per cent, the cost of a KWh on delivery
Would ‘be in the neighbourhood. of 2,40 francs CFA. The cost of tranSport
being the same as jin the previous ocase, the supply of a kW at the M Ta

l_Lomé transformer termlnals, Would be substantlally i 20 francs CFA,

taklng me.intenance costs on the 11ne 1nto account.

. Another solution might be found in negotlatlng other p0331b111tles
such as, for 1nstance$ a flat rate which would safeguard the interests
of each of the two parties. In any case, the average gelling price of

a XWh at ané seems bound to vary from 4 to 6 francs GEA, the last figure
being regar&ed as the marginal cost of a kWh produced by the thermic

diesel power station at Lomé, if +the fuel used is exempt from.all rates

and taxes on eniry ‘at Tbgo.

Both Togo and Ghana mlght derzve mutual advantages from such O
oPeratlon. In the case of Togo, it would mean a substantlal soonomy
in 1nvestments between now and 1975; the p0331b111ty of immediately’
having cheap energy that will ‘help to promote ths industrial development
of “the country9 flnally, the posgibility of an extra gource of supply
even after the putting into operation of the firgt hydraulic power gtation
. &% 'Momo. An importan’ point i& that after the period of ten yeard amortiza-
‘tion of the line;*%he'margiﬁal‘GOSt'of.amkﬁh/&eliﬁeréd-at'Lomé-Would
be around 2 to 3 francs CFA per KWh. -
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 In the case of Ghana, this inter-connexion would meke it possible
in the immediate future, to improve. the output of the Akosombo. generators,
and facilitate their amortization; it would improve the general load
factor in distribution, and meet one of the condltlone laid dowm by the
IBRD for financing the Akosombo workss flnally, it would have the pos—
: 81b111ty of serv1ng another country, namely, Dahomey from the llnk with
Togo. ' '

As far as fhe subhfegion ig concernsd, it would be an embryqnic

inter—connexion making it possible at a later date to connecf the net~

works of Nigeria with thoss of the Ivory Coaet, and thus link all the

countrles along the Benin coast.

(b) P0551b111ty of co-Operatlon between Ghana and Dahomey

This p0531b111ty stems from the previous ouns. It would not be
" feasibtle or capable of being achieved from an economic standpoint,
“nlegs there ig a connexion with Lome from Akosombe.

o gimplify the caloulations and arrive at some orders ‘of magnitude
which are acceptable from the point of view of selling price per kih

"2t Lomé and Cotonou, ‘the three following cases might be visualized:

_ First case;'ﬁahomey would not Sponsor any of the amortisation ecosts,
or malntenance of the Lomé—Cotonou section, all charges relating to the

chonnex1on w1th Lomé from Akosombo belng borne by Tbgo.

‘Becond casg: Dahomey would have to bear a share of the charges
affecting the Akosombo-Lomé eectlon, and would be molely responsible

for charges in connex1on with the Lomé~Cotonou sectlon.

~Third cage: .. The 1ntermeonnex10n of the Togo and Dahomey netWorks
which. wag provided for as part of the 1ntegrated development of the.
- Mono basin, is taken for_grapted,.the amortlzat;on of the 1;pe would

¢ake~a-longer time, but the renewal cherges would be met at the same

.oobime as maintenance costs, It is possible to argue on the assumption

- that Dahomey would, provisionally, spoasor all the charges on the llne,
or on- the poseibility of thelr bemng apportloned between the two coOUlw

tries, on the basis of consumption,.
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These'three_c&seé have been studied in the two assumptions previcusly
defined, as to whether or not- there should be any participation in“thé

amortlzatlon of the generator sets of the Akosombo power station.

The cost of supplylng energy 1o the powser mtation teérminals is
calculated for a supply of 102 kWh to both countries. This price is
4,40 francs CFA on the first assumption, and 3.00 francs CFA on the second

assump tion.

In the first casge, defined above, the cost of  transport would be

substantially:

0}95 of a frane CFA for Lomé and
- 2.00 francs CFA for Cotonou

The selling-price of @ kWh at these two poinis, sinece energy is -

delivered at the MT terminals of the starting station transformers,
would be of the order of (in francs CFA):

‘First assumpiion  Seoond agsumption
LOHIé . 5035 3'95
Cotonou 6440 . 500

.. dn _the second case, since pariicipation in the amortization_of the

Akosombo-Lomé section is assumed to be equal to 0.50 of a frane OFA for
Togo and.0.45 of a franc CFA for. Dahomey, the selling price of a k¥h
at the .two points would :be. substantlally {in francs CPA):
Lomse © - 4.90 o 3.56“”
' Cotonou ' o 6 85 S 5 45

In the thzrd case,_bearlng in mlnd amortization in 20 years, renewal

and maintenance of +the Lomé--Cotonou line, the charges belng identical
for the Akosombo-Lomd section, the cost of supply of a kWh at the two

points would be approxlmately fln Irancs CFA)

omé 5,35_ . 3.95.
Cotonou - : 5 40 | 4,00

(1n the event of the Akosombo-Lome sectlon belng sponsored by Togo and
the Lomé—Cotonou sectlon by Dahomey)
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If all echarges are shared by both countries, the price of a kih

delivered at the two points, would be of the order. of:

© Pirst assumption Second assumpiion

Lomé : - : 5,40 - R £.00
Cotonou : : 5.40 . s 4 00

Tt follows from all these assumptlons that the prlce of a kWh delvered
at Lomé and Cotonou from the hydraulic power station at Akogombo wculd

vary within the following limits: _ T

w For Lomé: - from 3.95 to 5.40 francs CFA
— For Cotonou - from 4.00:to 6.85 francs CFA

Néverfheless, it must be admitied that the price of the maximum
supply to one or -other of the delivery points will not exceed 6 francs
CFA, which is considered as the marginal cost of & kWh produced at the
terminals of the local diesel power stations, as an exeiption from all
charges and taxes on fuel intended for the production of electrical

energy.'

Observationg

1. The object of all thesc calculations which are somewhat'impro—
vised and not wvery accurate, is simply to indicate orders of
magnitude. It is clear that a more detailed and thorough study
will be necessary later, if the countries concerned are suf-
flclently interested in- the poggibilities of the co-operation
mentloned in this report. More specialized m1s31ons might then
be sent on the spot to study all the aspects of the neceSSary

co~0peratlonp

‘2; In order to av01d any calculatlons based on presont reallty,
" it has been assumed in all cases studied that the year 1970
is the year when co-oPeratlon w111 begln, and all the results

1ndlcated would then applyq

3. The view taken of the 1engfh of the period of amortizaticn of
. the Lome—Cotonou line is the least Optlmlstlc.. This means that

the prices given above; in the thlrd case; are maximunm values.
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-=(c)*'PQSSibilities of co-operation between Ghana and the Ivory Coast

In this survey, we are conCcrned w1th the 90351b111tles Whlch “the
Ivbry Coast might ezp101t, in case there is a gubstantial delay i car—
rying through its programme of hydrO*electrlcal equipment, and that country
is forced 1o buttress its thermic electricel insfallations.in order to

meet expandlng noeds.

These p0551b111tles which Wlll be merely mentloned in this report,

are ag followss

The connexion of the inter—connected Abidjan network 6h.the 161 kV
Akesombo transmissior line, from Prestea, foliowing the Prestea -
Samrebol — Ayamé plottlng(or any polnt in Ivory Coast) The supply of
energy Would be prov1sxona11y provided by the hydraulio power statlon
af Akosombo. The distance separatlng Prestea from Ayame is about 120
ki as the crow flics. The investments necéssary for such a link would

'be of the order of 800 mllllon francs CFA, 1nclud1ng the arrmval station.

The cost of the supply of & kﬁh would be in relatlon to the annual
amount of ensrgy absorbed by Ivory Coast, and guaranteag and limits of

Cdsage {in péﬁer?dnd enorgy),’might be imposed by Ghana.

" If +the hydrological, geological and topographical conditions allow,
gthéﬁcbnstruéiion of a reservoir dam on the Bia, in'Ghaﬂégntb'feguld%e
the flow of that ‘water course, with a view. to 1ncrea31ng the product1v1ty
of the ‘works already oconstructed at Ayame I and Ayamé II, mlght be

oontemplated.

No order of magnltude can ba glven at thc moment regardlng the |

_ slze and extent of 1nvestments nooessary for such work.

_Joint construction of hydro-electirical developments at Tancso, !
wJomuro and Sedukrom, . all of which are eituated not far from the Ivory
Coast—Ghana. frontiery fox power of the order of 102 MW and a minimum
anmal productivity'of 600 million kWh. Theéemthree‘deer stations .
would be 1nter-connected %o meet any addltlonal needs Ivory Coast

- may have in electrlcal energy.
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Assumlng that the delivery point of. such energy is Ayané, the.
neoessary 1nvestmcnts would be approx1mately as follows (1n mllllons
of francs CFA) '

—~ Tanmoso . 31,2 MW = 2,142
= Jomoro . o 21,8 MW o= 1,861
~ Sedukrom 49.0 MW = 4,310
= Inter—connexion of )
power stations o - = 587
— Tranpsmission 1ine = 800
‘Total 9,700 -

That is, less “than_ 10 billion francs CFA.

The. prlce or cost of the Supply of a. Xih. oannot ‘be. calculated except
as a function of the quantity of_elcctr;01ty anpnually dellvered at Ivory
Coast; This fact is uufortunately not jet kann, and any estimate would
be llkely o be erroneous for the moment, because of efforts now being

‘mads- to increase power°

(d) P0351b1|1ty of oom0perat10n botween Ghana and the Upper Vblta

_As_far ag Wwe now know, the Upper Volta is a very poor country, in
'nergy resourcéé; and. very feW'stsibilities of hydrdeelectricainevalop-
,_ment have been Lndxcabed tnere¢ The'sites already studied. aré nbt df

interest economlcal,y, elthel beoause of their low product1v1ty, or
because of the very high cost of setting up works., The p0551b111t1es
-whlch the Black Volta may hold out are not however known as yet, but
it is propo sed o earry out prospectlng there. th far from the Upper
Volta fromtier with Ghana, near Lawra on the Black Volta, an interesting
gite has been shown which will make it possible to equip a 36,000 kW
powér plant for an annual production of 180 million kWh. This site may

be'develoPed'by'the Two cduﬁtries in order to meet the needs of the
The necéséar&“iﬁvesiméﬁ%é“ﬁbul&wha,substamﬁiallymaséfdlldﬁs;ftom .
be shared by both countries: ' - o
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- Develdpmenfféﬁsté e‘aﬁprXiﬁatéij o o S.SO'Biiiibn francs CFA
'~ Transmigsion line from. Iawra. — Bobo' | -
.- Dloulasso o 1.0C5 ._" "

— Transm1s31on llne from Lawra - Koudougo- _
e LT .. Ouaga 1,60 oM "
- Ehe Lawra - Tumu - Navrongo— Bolgatanga Line 1l.45 N 1"

- Distribution or arrlval statlons - 0,50 o 1"
- o Total 8,40 Dbillion francs CFA

Mk distances taken into consideration are the following, as the
orow flies: Iawra — Bobo, 175 km3 lawra to Koudougdu to Ouagadougou,
260, kms, Lawra - Tumu - . Navrongo -~ Bolgatanga, 240 km. ‘

- 0n thé assumption that 1t i posslble to ‘securs & 1oan over 20 years
at 5 per cént interest, the amount of annual amortlzatlon Would be 441
million francs CFA approximately., * Bearing in mln& renwal, maintenancc
and-lqp_exati_onal_c-o_sts‘ of the Wo_x-k_s, fc_he_ maximum amount of a-nnu_al eharges
would. be .of the order of 419 million franos CFA. '

‘If ‘one adinits that the annual GOnsumptlon w111 ‘be 60 mllllon kﬂh
“in 1970 {33 million for the Upper Volta and 27 mllllon for the north—
western region of Ghana, the cos® price of a kWh at the MT tsrmlnals

of - the arrival station transformers, would be at the most 8 francs CFA

if the ocharges are equally divided between the two oountrles. This -
charge is of the order of half that of energy produced at the present
alééel thermic powcr statlons in the Upper Volta. A more detailed .gtudy
of the problem would oertalnly anable a reductlon to be made, partlcularly

if equipment is acqulred in' sevaral stages.
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B.2 0On the bagis of hydro--carbon fuelsifrom Nigeria

(a) Supply of crude oil to the oil refineries of the sub-region

In 1965, four oil refineries wers being operated in the West
African sub-region. I% is proposed to set up three other units before
1970, Table eight (8) gives the details of these installatioms, their
siting and refining capacity in 1965, 1970, 1975 and 1980,
Thig table brings out the total capacity of the refineries in
operation:at the end of 1965; aﬁ& that wag of the order of 5 million
tons_of_chargoal equivalent, that is less than 30 per cent of Nigéria‘s

grude;oil prgducfion in 1965,

Bearing in rind the fact that three other refinery units are to
come. into operation before 1970, the total capacity of oil refinexry
in West Africa would be 8.4 million %.s.c. approximately, that is

less than 50 per oént of Nigeria‘s crude oil production in 1965,

. ~Nigeria's exports in 1965 represented 13 3 milliom- metrlc tons
of erude cil, that ie approx1mately 17 3 illion tons of charcoal
L equlvalent -~ The chief countries to which this oil was exported weres
: Great Brltaln, Germamy, France, Belgium, Argentina, Curagao, the United

States of Amerlca, Canada and Denmark,

The nil refineries of the sub-region import crude oil from Algerla,

Venezuela, Gabon etec. .

A falr degree of co—operatlon can bhe establlshed in thls fleld
' between the Hestk Afrzcan States.

(b) Supply of fuel for the thermic productlon of electrlclty and

products for other nsedg

Thers already'exists & certain amount of co-~operation between the
countries that produce refined oil and their immediate neighbours, but
this production is svill insufficient tc meet all the needs of the
countries concerned. The oil refinery at M*Baoc in Senegal, provides

petroleum products for the south of Mauritania and Mali, the one at
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Vridi in the Ivory Coast supplles the countrles of the "Entente", in

part; snd those at’ Tema in Qlana and Port Eﬂrcourt in Nigeria, are

hardly sufficient, for the tlme belng, to cover the 1nternal needs of Lo ;
thoge two countrles.' LT S TR |

It seems p0331ble rlght away to make a survey of the market for
hydro-carbon fuels in West Africa, with a view to meeting the demand
 from sub-ragmonal 1nstallat10ns, which should be strengthened or set.
‘:uﬁ; In this ‘context, the countrles in the 1nter10r should have a

certain degree of priority,

‘The study of the ‘use of natural gas from Nigeria might offer
interesting possibilities for all the countries of the sub-region,
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e 011 reflnerles in West Afrlca
ﬁ;(Capacltles An thousands of tons) .
&

1. Ex1st1ng reflnerles ‘ L 1965 ;QTOj%;.;,lQIE }:'ﬂ 1280

1, TEMA Ghanalan— Itallan ST
Petroléun Co. (AGIP) -  :-
Began tp pperate im0 T S AT A
Septembér 1963 _'-Jj SeT 150000 11,200 7 1,400 0 1,650

2. M'BAOs "Soclete Afrlcaane )
de raffinage (SAR)- Began to _ S
operate 1n January 1964 S ;iﬁf"SOO 1,200

3. VRIDEs' 3001ete 1v01rlenne deﬁzfi'”
raffinage (SIR)- Began to
operate in August 1965 700 700 1,000 1,400

4, PORT HARCOURT (Alesa - Eleme)
Nigerian Petroleum Refining
Co. Ltd., began to operate in
November 1965 1,500 1,500 2,000 44500

2. Proposed refineries

5. LIBERTA: {Monrovia or Lower
Buchanan) — probable date
of operation ~ 1967 . 750 7150 1,000

6. SIERRA LEONB: (Freetown)
Probable date of operation 1968 500 500 850

7. CUINEA (Conakey) Probable
. date of operation 1968/69 : 600 600 "~ 900

Ammual total | 3,800 6,450 75650 11,900




& e

E/CI\T 14/11\13/136
Page 25

2 Long~term prospects for co-operation in:the field of -énergy if-

It is very difficult, from what we know at’ present, to predlct

the future development of the variolls energy resources of the sub- B

,yreglon,-and the p0331b111tles for.co—OPeratlon Whlch might ex1st in

the long run.- The over-all energy ‘potential of West Afrlca is still

not very well known, but prospecting is going on practloally everywhere,
and the results are tendlng ‘ag the years go by t0 modify the estlmates '
previously established..

In the field of electrical energy, however, the s?ectaCular'pfdgféss
in consumption necessitates. the acoelerated"bﬁiiding'of new works both
for production as well as for transport and distribution. The hééessérjﬁ
1nvestments are congiderable, particularly in view of the faot that the
countries concerned have to reckon with imports, transport and the o
mounting of equlpment material, Often, the lack of credits conSLderably

hinders the aconomic development of those cowmtries.

A gatisfactory solution may be found in the inter—connexion of
networks, the-development of water courses of common 1nterest, whlch _
often offex. great hydro-slsctrical possibilities for the local manufacture

of production material, transport, distribution, use of electrical energy,

and vocational training. I+ would seem that, even NOW 4 cd-operétidn in
all the countriés‘of the sub-region is_neoessary'io,laUnch a joint -
investigaﬁiqniof all the problems, and secure the realization of. the
projects'whioh mey favour the,aocéleration of their indugtrialization,
with a view to progressive economio.integration. Indeed, the production”
of electrical equipment adapted to their needs is only poassible after
standardlzatlon and normalization of the equlpment used in the various

countrles. Slmllarly, the 1nter~00nnex1on of networks is only POSSlblE‘_‘

 when a survey of the market for electrlclty'reVeals sufflclent knowledge - %

of the foreseeable needs, and promotes the economlc comparlson of the
varlous poss;bllltles that lle open to each country for. the  satisfaction

of its needs 1n electrlcal energy.
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This co-operation.is all the more necessary, since in the present
state of their economies, all the countries realizs that large invest—
ments only yleld an eoonomlc return through the play of dlfferentlal
eompeneatloneod Whether one is. dealing with energy production or .
exp101t1ng the sub~301l, or setting up processing industries, or deve10p1ng
communication routes, it is difficult to find a solution that is eco-=
nomlcally vzeble for each case ‘taken 51nglyn It is by getting up

complexes that an economic jusitification ocan be found.

The establishment of such co-operation necessitates the prior study
of p0331b111t1es and needs, and the. synchronization of ;activities.  To
do thls, 1t would seem to be urgently necesgary to oreste favourable
condltlons for. the development and definition of an energy policy which
w1ll be adequate, and gt the same time compare ideas, experience and
exper;mente, '

iThe_moetfsalient*feature-of‘%he‘African'eOUnﬁfiee=in'genefal'aﬁd'”J
West Africa in partioular, is the fact that faced as they are with the
difficult problems of bulldlng up the nation, they are often: unaware’
of the pOSSlbllltleS and means at their neighbour's disposal. The myth' -
of development in West Africa. is something of-an autarchy. Failure to
compare 1deas and plans often leads to regrettable errors, which might.
have been evolded_by_efflo;ent”co~ord;natlon.

It would therefore seem that if is noW'a”good”solution‘to ed#ocafe:
the setting up of specialiwed commlﬁtees, whick would for a given perlod :

concern .themselves with s thorough investigation of the main problems

that cannot be solved except by effective co-operation,

An enerby commlttee on which all the countrlee of the sub—reglon._ }
are repreeented might tackle problems oonoernlng electrlolty and hydrOu‘_
.carbon fuels, as they apply to the 1nd1v1dual development of eeoh cm.r.rzt:r:y,_=
and’ to théir development as a Whole. A study of markete Would make it
' p0551b1e to deflne ‘the main obaeotlves in relatlon to poas1b111tles of
needs as well’ ag’ estaollehed prlorltles, and suggest JOlnt solutlons
acceptable to the various Qovernments of the countries that make up

a given sub-region.

48
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The individuals, countries and institutiong interested in the

economic development of the African States Should become oonvinced of

:(_.
?;t- the need to endow them with large quantities of cheap energy. They
g should alsmo accept the fact that it is the rate of energy development

in general, and electrification in particular, which as a rule determines

the growth rate of all the other sectors of the economy.

v o e g W




