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CHAPTFR I

INTRCDUCTION

Scope of the Report

T This report constitutes a pre-feasibility study of petroleum industry
E;velopment in the West African sub-region. It deals with the production
of refined petroleum products and with the exploration and production of
erude oil and natural gas only jnsofar as the raw material supply is
concerned. The petrochemical indugtry is included in the pre-feasibility

report of the chemical industry.

Ze The report examines the situation of the petroleum industry in the
world economy in general and in the sub-region's economy in particular,

It anticipates the future demand of petroleum products $ill 1980. On

the bagis of projected demand it proposes expansion of refining capacities,
construction of a lubricating oil plant and blending plants and also
bitumen plants whick have to serve the whole sub-region. It foresees

supply of lubricants for the Central African sub-region.

de The countries covered by the report are:

1, Dahomey
2. Canbia
3. Ghana

4. Guinea

5. Ivory Coast
6. Liberia
7. Mali
8. Mauritania
9., Niger
10. Nigeria
11. Senegal
12. Sierra Leone
13, Togo
14, Upper Volta
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4da Since indivdual country statistics did not provide consumption of
petroleum products by kinds and years it was decided to uge:

(a) "United Nations World Energy Supply" as source for fuels
consumption, and
4
(b) "Overseas Geological Surveys Statistical Summary of the —

Mineral Industry (Export and Import)" as the main sources of

information.
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CHAPTER II
WORID PETROLEUM PROSPECTS

5 The world's oil requirements are now approximately doubling avery
ten years. The growth of the petroleum industry, for the world as a
whole, has been among the fastest, atiaining an average annual rate of
growth of abvout 6 pexr cent during last 25 years. This rapid growth is
%¢ be attributed; in the firsi place, tc +ths wiique characteristics of
petreleum and allied products. Their high calorific value (ébsut
10,000 koal/kg) and cesy hendling while being transported, have enabled
them to replace to a great extent the ocarlier conventional sources af

power, i.e., wood and coal.

6. The increasing share of petroleum {crude o0il and natural gas), in

the total world energy supply, may be seen from the following data:

TABLE 1

World Primary Energy Supply

(Production - in million tons of coal equiv.)

Guantity %
1953
Coal and lignite 1,669 5643
Crude petroleum 895 30.2
Natural gas 348 11.7 41,9
Hydro and nuclear 52 1.8
To.tal gég:é ===::=—-——=122é2=
1958
Coal and lignite 2,027 53.1
Crude petroleum 1,202 31.5
Natural gas 511 13.4 44.9
Bydro and nuclear 6 2.0
Total 22815 wmemei0020_
1963
Coal and lignite 2;162 45.0
Crude petroleum 1,726 36.1
Fatural gas 803 16.8 52.9
Hydro and nuclear 101 2.1
Total IACE S 130

Source: United Nations World Energy Supply.
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Te Begides beconing ie main source of energy supply, petroleum cruds
and natural gzs hove opened a new era in the chemical indusiry by direct
processing or throuvgh ths utilization of the by-products obtained from

petroleum refining.

8. A third field coverod by petroleum is the production of lubrioants,f

which has enabled a rapid progress of mechanization and motorization.

9. And though at present 2 new form of power, i.e., nuclear; is in
sight, petroleum will still remain, in the foreseable future, the main:
source of puwer, while its importance as a raw material for chemicals

and lubricants will grow still further.

A, Petroleum Prcduction and Congumption

10, Weorld producticn of crude o0il in 1965 reached the 1,500 million
metric tors mark, From 1960, when world production reached 1,000 million
metric toms mark, the annual rate of growth averaged 7.8 per cent till
1964, while last year's advance was more moderate, amounting to 6.8

per cent.

11, The expectation now is that, over next few years, output will rise
at a rate similar %o thot in 1965, so that world production by 1970 will
be above 2,000 million metric tonms. It took about 100 years {from 1859
when the modern hightory of petroleum began) to reach the first landmark
af 1,000 million me%ric +ons (in 1960), while it will take only one

decade to reach the szcond thousand million tons mark,

12. The consuuntion of petzoleum grew not only in absolute terms, but
algo per head of population. From 1940, when world per capita eonsumption
of petroleum amounied *o about 150 kgs, it rose to about 450 kgs in 1965,

i.0.y per capite consumption increased three~fold in 25 years.

13. The rate of growth of production and consumption of petroleum,
however, differs oonsidérably from country to country. The first
depending mainly on natural conditions, while the gecond is predominantly
related to the coursge of general economic progress of a couniry. (Avail-
ability of other kind of fuel or power in some countries also influences

the rate of growth).

3
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14. World crude oil prcduction according to regions, hasg been as followss

TABLE 2

Crude 01! Production

“(if million metric tons)

As per cent

dex 196

Region | | 1960 1963 1965 ;gGgotaig65 %292§=120?
1., North America 372.9 406.1  422.5 35.4 28,0 113
2. Caribbean 161,9 185,3 198,6 15.3  13.3 112
3, South Americs 31.4 39.4 41.0 3,0 2.7 130
4. Middle East 261.7 337.2 414.,1 24,8  28.0 158
5. Africa (inc.Bgypb)  13.7  56.9 106,1 1.3 6.6 775
6. West. Europe ' 14,97 7 18,3 20.9 1.2 1.4 140
7. Far Bast 26.9 28.5 33.2 2.6 2.2 123

8. Bast. BEurope and

Chins 28,7 268,2 16,2 17.8 158
Total 1,053,9 1,300.4 1,%04.6 100.0 100,0 143

15, Though USA is atill the biggest single producer of crude oil in
. the world, her rate of growth is among the slowest (about 2 per cept
per year). The second biggest producer is USSR, the third Venezuéiam
and the fouifhuiéwa££; "Libyé; with her production of 58 million tons
held, in 1965, the eighth place.

16, As the leading region in crude production in the 1966 will, most
probably, be the Middle East, which in 1965 produced slightly less than
the Korth American region. The fastest progress in crude production,
however, has been achieved in the last five years by Africa, where
production has increased by almost eight times., Africa's share in
world prbdudiibn of crude rose from l.3 per cent in 1960 to 6,6 per
cent in 1965. It is expected that Africa will continue to maintain

the highest rate of growth in cr@de production, at-least up tc 1970,

17. World oil counsumption, in the lagt twe years, was as follows:
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TABLE 3
¥orld 0il Consumption
(in million tons)
1965 Change
share 1965 Annual
Country/Area o 1965 1964 of oven average
total 1964 1960/1965
USA 544 522 36 % +4% % + 3%
Canada 56 52 4% +8 % + 6 %_
Mexioo 18 T 1% +5 % + 4%
Caribbean 37 36 2% +4 % + 45%
Other 46 43 3%  +6% % + 6 %
Total Western Hemisphere 701 670 46 % +5 % + 3%
Benelux : 41 3T 3% +l12% % +15 %
France 53 4T 4 % +13 % +14 %
Germany 17 €8 5% +13 9% +18 %
Italy 52 . 47 3% +11 % +17 %
UK 361 5% +9% % + 8%%
Scandinavia 33 31 2% 6 % +9 %
Other 47 42 3% +12 % +14 %
Total Western Europe 376 339 25 % +11 % +135%
Middle Fast 33 32 2% +4 % +5%
Africa 34 31 2% +9 % + 7%
South Asia 17 16 1% S+ T b + 8 %
South East Asia 24 22 2% +10: % +10 %
Japan 89 14 6% +19 % +245%
Australia 20 18 1% +11 % + 9%%
USSR, East,Europe, China 220 203 15% + 8 ¢ +9 %
Total Eastern Hemisphere 813 735 54 % +10% % +12 %
WORLD 1,514 1,405 100% + 8 % + T34

Source: 'Statistical Review of the World 0il Industry, published by the
British Petroleum Company ILtd., for 1965,

Note: Differencies between production and consumption are accounted for
stock changes and unknown military liftings.,
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18, The biggest single consumer of petroleum is USA followed by USSR,
Japan and Germany. The highest rate of growth in petroleum‘consumptipn
&uring the last five years has been attained by Japan, followed by the

countries of Buropean Common Market.

19, Per capita consumption of petroleum is in general in close correla-
tion with income per capita as may be seen from the following comparstive

data:
TABLE 4

Petroleum consumption Income US$ Yoar
Country 1963 in kg. per capita per capita
Austria 550 831 1961
Belgium 1,100 1,198 1961
Italy = T30 ’ ) 618 1961
Sweden . L 2,000 e 1,592 - - 1961
Bolivia™ o110 . 96 .. 1958
Brazil 230 252 1958
Chile 365 352 1958
Paraguay 70 126 1958
Burma ' 40 | 55 1961
Ceylon 108 ' 128 1961
India 23 73 1961
CQngo 33 87 1958

Sudan 45 94 1961

20. The rate of growth of petroleum consumption per capita, however,

as shown in the following countries, 'is faster than that of income

per capita,
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TABLE 5
Petroleum Consumption kg. Index Income TUS$

Gountry 1953 1963 . 1953100 1953 1963 Lndex
Austria 150 550 367 407 . 831 204
Belgium 340 1,100 324 903 1,198 133
Italy 145 130 503 353 618 175
Sweden 750 2,000 267 981 1,592 162
West Germany 135 1,000 T41 611 1,000 164

21, For the world as a whole thé compéfativé rates of growth of petroleum

consumption and of income ((DP) for the period 1950-1960 were as follows:

TABLE 6
. o
World total Petroleunm consumption Inceom
Annual rate of growth 6.5 % 3.6 %

a/ ECA Tables, East Africa Survey.

22. A further analysis shows that the consumption of petroleum is still

more closely correlated with the rate of growth of industrialization of

a country. This may be seen by comparing the rate of growth of perrol

consumption in the above mentioned countries, between 1950 and 1960, with

the rate of growth of their industrial output for the same period ag shown

below,.

... TABLE 7

Aus‘tl’ia L N N N N N Y R R Y

Belgi‘m LR RN RN SR E R RN A A LRI B SRR I I I N N N ]

Italy [ N R R RN B R NI A R B N I B B B R I N B RS R N NN

sweden LU B N B R I I B B BN ST BN RU Y BN NN RN B O B R B B BE R B R R R R R AN

West Germany L NN RN EE B RN BN RN N N A B N

7.1 %

4.1 %
9.0 %
3.3 %
10.1 %
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23+ In addition to the above data, it may be noted that the country
(Japan) which attained the highest rate of growth}/ of petroleum
consumpticn in the last 5 years, has at the same time attained the

highest rate of growth of industrial output (14 per cent).g/

B. Inter-regional Trade

24. Asg may be observed from the Tables 2 and 3 the production and
consumption of petroleum Giffers considerably according to the regions.

Some of the regions have surpluses and other shortages of petroleum

(the same is-mostly valid for the individual countries). The Middle

East, as one of the biggest producers of oil, is at the same time the
smallest consumer of the same. On the other nand the smallest producer -

of petroleum, Eurcpe,; is the second biggest consumer of petroleum.

25, The following Table shows the surpluses and shortages on petroleum

according to regions:

~ TABLE 8 L
- in million metric:to#s o

Region Pro%;g;ion Cons§§ggion + or.m
North America 422.5 600.0 - 177.5
Caribbean 198,86 37.0 + 161.6
South America 41,0 64.0 - 23,0
Middle Bagt 414,1 33.0 + 381.1
Africa (incl. Egypt) 106.1 34.0C + T72.1
West,Burope ‘ 20.9 376.0 ~ 355,1
Tar Basi 33.2 , 150.0 - 116.8
East,Burope/China 268.2 220.0 + 48,2

26, Africa, in the year 1965, held the third place acoofding to the
quantity exported by the region. Having the highest rate of growth of

crude production, in a few years time (perhaps in 1970), Africa may become

the second biggest exporter, after the Middle Bast.

1/ See Tabls 3.
g/ Source: United Nations Monthly Bulletin of Statistics.
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The unequal development of producticon =nrd consumption per regién

or country, causes the expansion of inter-regional trade, as it could

be seen from the following Table.

TABLE 9

Inter-regional Cil Movements

(thousands of barrels daily)

Middle Far Total

Latin West .

To Us Canada America Burocpe Africa East East Export #
1959, from US - 67 24 48 6 4 62 211 2,9
Canada 98 - - - - - ~ 98 1.4
Latin America 1,253 2,519 - 566 T 3 27 2,177 230.4
West,Europe 6 - 20 - 109 15 11 161 2.3
Africa 1 - - T2 - 1 - 74 1,1
Middle East 353 106 81 2,422 169 - B64 34995 55.7
Far East 69 - 4 2l 2 9 - 105 1.5
Soviet Bloc - - 24 260 37 9 30 333 4.9

Total 1,780 424 1537 3,389 400 41 967 7,154 100 %
% of Total 24.9 5.9 2.1 47.4 5.6 0.6 13,5 100 #
].964.c from US - 21 37 52 ) 1 T7 193 1.5
Canada = - 302 - - - - - - 303 2.4
Latin America 1,493 319 - 898 858 2 51 2,851 22.7
West. Burope 5 1 5 - 68 21 11 111 0.8
Africa 50 1 16 1,498 - - 6 1,571 12.5
Middle Bast 317 140 220 3,584 334 - 2,033 6,628 52.7
Far Eagt 62 - 2 21 - 1 - 86 0.7
Soviet Bloc - 115 595 30 2 108 850 6.7

Total - 2229 482 395 6,649 525 27 -2,28612,593100 %
% of Total 17.7 3.8 3.1 52,8 4,2 0.2 18.2 100%
1964 Index
(1959=100) 125 114 258 196 131 66 237 175
Source: . The International Petroleum Industrys A Review and Forecast published

in Petroleum Press Service, June 1965.
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28, The world's crude oil production amounted to about 19,5 million
barrels daily in 1959, It increased to about 28 million barrels daily
in 1964, or by about 43 per cent over pericd of five years, At the

sane time (aocording to Table 9), inter-regional o0il movements expanded

by 75 per cent.

29. The trends which might bring about a doubling in crude oil produc—
tion within a decade, may well bring a trebling in inter-regional oil
movements. Western Europe's imports virtually doubled over the five
years and now account for more than a half of the world's inter-regional
trade. This fact ig a very important one for Africa due Ho the proximity

to the'EurOPean market,

30, According to a recent study by Professor M.A, Adelman, professor

of economice at the Massachusetts institute of Technology, the combined
rroduction and transport cost of crude 0il will play an important role
in the international trade of crude oil, Frofessor Adelman's estimates

for crude oil production costs are as follows:

TABLE 1.0
Crude 0il Production Costs

Operating Development Development  Tobal

Cost Investiment Coat Cost
Airea and yoar(e) {conis per Initial (cents per (cents per
per Daily Barrel barrel) barrel)
barrel) (dollars )
USA 196162
Texas 18 34250 138 156
Louisiana 10 2,542 108 118
Total 17 3,155 134 151
Venezuela 1362-64 6.5 8563 55 62
Africa: _/
Libya 1963-64 2.2 149 13;/ 15
Algeria 1962-64 3.9 656 42 46
Nigeria 1964 2.7 590 28 3l
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TABLE 10 (Cont®d)
Oparating Development Development Total
Cost Investment Cost Cost
Area and year(s) (cents per Initial (cents per (cents per
per Daily Barrel Ybarrel) barrel)

barrel) (dollars)

Persian Gulf: 1962-64

Iran 1.0 130 6 T
Iraq . ) 1.2 69 32/ 4
Kuwait 1.8 167 8 10
Saudi Arabia 1,5 160 8 10

Source: M.A. Adelman: Oil Production Cost in Four Areas, published by
American Institute of Mining Engineers.

g/ Including 6 cents pipeline cost.
2/ Including 10.7 cents pipeline cost.

g/ No pipeline allowance since Kirkuk has net transport advantages in
pipeline let to Bast Mediterranean, and cost comparison is on
Pergian Qulf basis.

31l. According to Professor Adelman's analysis, the freight advantages
over Persian Gulf shipments in West European markets (he assumes

Intascale less 60 per cent), amounts

~ for Algerian crude oil to 34 cents a barrel
—~ for Libyan crude oil to 30 cents a barrel, and

- for Nigerian crude oil to 20 cents a barrel.

Taking into account the transport coet, Professor Adelman comes to the
conclusion that Libyan oil has the lowest average cost in the world,

and that Algerian is more or less on a par with the Persian Gulf costs,
For Nigeria he is of the opinion that production costs will decline
because the discoveries are not yet reflected in the production figures.
However, he comsiders that further development might raise more the
coste per barrel in the new African fields because known reserves there

are very much smaller than those in the Middle Bast.
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32, On the other hand, the exploration in Africa might show, since
it is yet at its beginning, that reserves are much higher than presently
estimated, and that costs need not rise considerably, i,e., to the
extent that they will offset the transport cost advantages over the
Persian Gulf (to the European markets). '

33. It seems, however, that one cannot come to the right conclusions .
ooncernlng the economy of crude oil production if the asgociated rroduet,
i.e., natural gas production, ig not taken into account, Up to recently,
natural gas wag commercially used in USA, USSR, and in Europe, but very
little in other producing areas., The long-term contracts already concluded
by Algeria and Libya (and negotiations are going on for further deliveries)
to export natural gas to Buropean countries, will undoubtedly inoreasse.

the over—all economy of the petrolsum industry in these countries, and

as & consequence will make them more competitive., Nigeria, though it
‘has_& less favourable condition as compared with Algeria and leya in
natural gas axports, has the same transport advantages over the Perslan

Gulf as shown for crude oil.

34. Reflnlng capacities are mostly installed in the conguming countries

as may be seen from the following Table,

35. In 1965 surplus refining capacities, i.e., above regquirements
existed only in the Caribbean and the Middle East. In the next two
years, i.e. at the end of 1967, the refining capacities are expected
to increass by about 20 per cent, which means that they grow faster
than the consumption. In 1965 refining capacities, for the world

as a whole, showed an excess capacity of about 100 million tong, while
at the end of 1967, excess capacity will be about 200 millicn tona.

36. THOugﬁ it is normal that refining capacity goes ahead of consumpt;on,
the increased activity in refinery construction proves a very good prospeot
for the petroleum industry. The characteristics of these consgtruction
activities is the constant gain in new refineries in many smaller and

newer countries throughout the world, This may be seen especially in
Africa, which in 1967 will equalize refining capacity with the level

of oconsumption. (See also Map 1)
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TABLE 11
’ ‘Petroleum Production, Consumption and Refining
(in willion metric tons )
Year 1965 1967
Region »oduction Consumption Refining Refining g/
Capacities=
North America 422.5 600 590 600
Laribbean - 198.6 37 118 127
Latin America 41,0 64 67 88
~Middle East 414.1 33 g3 ‘ 102
‘Africa ' S 106,1 34 26 a8
West.Europe - 20.9 376 365 © . 5lo .
Far Bast 33.2 150 150 192
East.Burope/China 268.2 220 201 245
Total | 1,504.6 1,514 1,610 1,902

g/ Refining capacities frowm: World Petroleum Report 1965, Pe 22/23.

C. future Consumption ard Regerves Estimates

37. All assumptions of the pelroleum experts foresee that average
annual rate of growth in +total enefgy consunption will range between
4 and 4% per cent for the nexti 20 or 25 years, All of them agree that
petroleum industry will have a higher rate of growth since the shars
of petroleum and particularly the’ of natural gas in the total energy

suppky is going to be increased.

38, The shares of crude petroleum and natural gas are egtimated to
gmount, by 1985-1990, to about two—thirds of the total energy supply,
{(In 1963 the shares of crude oil and natural gas amounted to 36.1 and
16.8 per cent, respectively, i.c., 52.9 pe: cent totally).

39. Continuing at the same rate of growth as attained in 1965, i.e,

6.8 per cent, total world production of crude oil will Teach by 1970
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a level of about 2,100 million metric tons per year. Continuing at
a slower rate of growth between 1970 and 1980, namely at about 5 per
cent per annum, tctal world production might reach a level of about

3,400 million metric tons.

40. For natural gas a higher rate of growth is expected, namely at
about 7 per cent per ammum during next 15 years, s0 that by the year
1980 total world production will amount to about 2,500 million tons

of coal eguivalent.

4l, The guestion arises whether there are enough reserves to meet
requirements during the next 15 years, and well beyond. The proved
reserves ofrcrude 0il at the end of 19641 are estimated {to be abhout
46,500 million metric tons while the ultimate reserves are egstimated

to be at least 500,000 million metric tons (at least 10 and perharps

40 times as great as proven reserves today).2 As the total requirements
on the crude o¢il, for +the world as a whole, amount to about 37,000
million metric tons during the next 15 years, there is no doubt that
there ére gsufficient ressrves to cover ihese requirements.

42. The proven rescrves of natural gas are estimated to be about 28,800
million tons of coal equivalenté/while in regard to the ultimate reserves
the same could be said as for crude oil, i.e.y, that they will be at
least 10 times higher than present proved reserves. The total require-
ments on natural gas, for the world as a whole are estimated to amount
to about 25,000 million fons of coal equivalent during the next 1% years,
which means that, for natural gas also, there are sufficient reserves

to cover these requirements.,

43. Exploration and érilling techniques will continue to improve, so
that average world-wide exploration and development costs will, most

probably, remain unchanged., Taxation in rroducing countries might

;/ Petroleum Press Service, May 1965, p.179.

g/ J.P, Berkin, CBE, "The Potential Contribution of 0il", published
by Shell, London.

é/ Source: Petroleum Press Service, October 1965, p.363.
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increase, but the over-:Il cost of oil supplies are not expected to
rise appreciably since there is s+$ill great scope for technological

improvcments and automation.

44, New sophisticated techniques of digcovery and development are
rapidly enlarging the peossibilities of future discoveries. There are
advances in geophysical and seismic techniques, and today it is possible
to drill up to 30,0C0 feet, Iarticular progress have been made in the .
design of offshore drilling equipment. Besides the progress being

made in discovering technigues, means have been found which will enable
petroleum producers to extract twice as much oil from existing fields

as was formerly possible, The application of secondary recovery methods,
natural depletion, gas injection, water injection and thermal methods,
will make possible a recovery rate of about 60 per cent, which compares
with an average of sround 30 per cent today on the average. Taking

into consideration the fact that an improvement of less than 1 per

cent in the Tecovery rate from the known commercial fields is sufficient
to yield an outpubt equal to one year's production at present, one may

well judge the significance of these advanced methods,

45, Technological dewvelcpments in the field of refining have made it
possible for petroleun to remain competitive with other energy sources.
PTechnological development has permitted a reduction in the amount of
fuel o0il procced and a gain in gasoline production. At the same time
the yield of all prcducts has increased by 3 per cent as compared with
the 1940's, The refined fuel oils, used for energy produstion, are
more and mors being substituted by natural gas which is better suited
to that purpose. The chemical industry based on refinery products

(in particular the olefins obtained as gaseous by—products) and on
natural gas is growing rapidly. Lubricants are produced today of much
higher quality and for longer use., Pipelines and larger tanker units
(probably up to 200,000 and 250,000 dwt) are making the transport of
petroleum and natural gas cheaper, All these improvements in the
fields of exploration, productiocn; refining and transport are securing
steady progress in the petroleum industry and are making petroleum and

natural gas increagingly competitive with other sources of energy.
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46. Taking all these facts into consideration there seem tc be no

obstacles in fulfilling the'targets envisaged for the next 15 years for the

world as a whole, However, any forecasgt, according to region or.country,

for the period of 15 years, is bound to be mors uncertain, since the factors

influencing the development of a perticular area are bearing a mare direct

effect. There are always possible unexpected limitations in. the natural oondi-~

tions of an area or country (oharacteristie. for this industrial_ branch). In

addition,economic incentives and finally the political situation are

factors which comes into play, determining the oourse of develsapment.

47. The development of petroleum industry on the African continent

in the near future is of great interest. As the situation stands today
the condltlon Prevailing in Africa is quite satisfactory in comparison
with other petroleum regions. Its geographic position, i.e., its
Proximity to the future main market of petroleum, Western Europe, is

& great advantage for this continent., The share of Africs in world
crude oil production rose in the five~year period from 1.3 per cent

in 1960 to 6.6 per cent in 1965,

48. Having in view the favourable condition of Africa as compared
with that of the Persian Gulf, at present the biggest petroleum producer
" ir the world, (see also paragraph 31), one would prcbably not be wrong
in forecasting that Africa's share by 1970 may reach about 10 per cent,
and by 1980 about 15 per cent of the total world production of crude
cil. As the estimates for world production of crude oil are 2,100
-mllllon metric tons for 1970 and 3,400 million metric tons for 1980,
this would mean that Africa's rroduction in 1970 would amount to about
210 million metric tons and in 1980 about 500 milljon metric tons.
Though proved reserves of Africa are at bresent low, due to the
relatively short period of exploration, there seems to be no doubt

that it could produce the above quantities of crude oil, The offshore
production, from which is expected so much in Ffuture world's crude and
gas production, is only at its beginning in Africa. There are algo
many new areas, of this vast continemt, which are not yet touched with

the exploration.
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49, Africa's prospects for natural gas development are particularly
favourable in comparison with those of the Persian Gulf region. There

ig & firm opinion that the growth rate for natural gas will be determined
largely by transport economics, The high capital costs for pipelines

and tankers for gas transport are sconomical ®mnly at & high :ate of
utilization and this economy diminishes with distance. Thersfore,
kcduntriés closer to the gas markets have obvious advanﬁages, However,

it will be extremely risky to make ény forecast for the future natural

gas production for Africa as region and even more risky for a particular
country., In Western Europe, whick is a potential importer of natural

gas, and has already concluded long-term contracts with Libya and Algeria,
the exploration of gas is particularly intensive and there are probabilities
that new rich gas fields like those in (roningen (Holland) will be found
elsewhere., Exploration in the North Sea has already shown good resulis
and there is a chance of discovering resources which eventually may

cover the reguirements of England. The same could be the case with

other Northern areas., Therefore, it is particularly difficult to forecast
the export possibilities for Nigeria, whose natural market is thought

to be found in Northern Europe. USA is the biggest consumer of natural
gag in the world (accounting for around 30 per cent of her total energy
consumption) and it might be that, in the future, her resources will

not cover the whole demand, i.e., that USA might become an importer of
natural gas which will then give an opportunity for Nigeria to compete
with the neighbouring countries of the USA {Canada and the Caribbean).
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CHAPTER III

PETROLEUM PRODUCTION AND CONSUMPTICN
IN THE WEST-AFRICAN SUB-REIION (+ill 1963)

50. Development of the petroleum industry in the Wesgt African sub-

region started only a few years ago. Although exploration, in some
countries, has been carried on for a long time (for 1nstance, in Nigeria
since 1937), the production of petroleum was first started in 1958. At
present Nigeria is the only producing country. The first refinery started
Yo work in September 1963 {in Ghana). Up to the end of 1965 three more
refineries had been put into operation (Senegal, Ivery Coagt and Nigeria).

51. THé situation in the individual countries is as followss

A. Exploration and Production

52. Licences have been granted almost in all countries, but exploration

hae varied in duration and intensity from country to country.

1) DAHOMEY - Cabol Enterprises Ltd (Canada), Unior 0il Co. of
California and Dahotex hold the éonoessions. The

search is going on, but no results are yet reported.

2) GAMBIA - SPS joint venture of the French State concern BPR and
the BP group has concegsion. Begides a dry well near

Bathurst, no other results are known.

3) GCHANA - A Rumcanian team has been exploring there and it has
been reported that oil has been digcovered. No further

data yet available.
4) GUINEA - No réports are available concerning exploration.

5) IVORY COAST - Concession held by St€ Africaine des Pdtroles
(SAP) of Dakar, Senegal. It carried on extensive
exploration including drilling, but the final

results are not yet published.

6) LIBERIA - No conclusion of a negotiated conmcession ig reported.
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7)

8)

10)

MALI - SAP, Petropar and Standard 0il hold the concessions, bdut

results of the exploration are not yet known.
MAURITANIA - No reports on exploration are available.

NIGER - Petropar obtained concesgion and has carried on

exploration. The results are reported to be negative.

NIGERIA - The only country, so far, where exploration has been

successful.

Exploration was started in 1937 by Shell D'Arcy Explora-
$ion Parties. At present there are the following concession-
naires: Shell-BP, Wigerian Gulf 0il Co. Ltd., Nigerian Agip,
American Overseas, Tennessee Nigeria, Mobil Exploration '

Nigeria, Safrap (Nigeria) and Phillips. (See Map 2).

The o0il was first discovered by Shell-BP at Oloibiri in
1955 and after this discovery interest in Nigerian oil has
grown steadily.l/ It has been reported that all the conces—

gsionnaireg have had greater or gmaller succesges.

Shell-BP on onshore fields produced in 1965 about 250,000
barrels per day (about 12.5 million tong/year) and is expected
to reach 400,000 barrels per day by 1970. From 1965 other
companies alsc started export, although all of them together

have not attained ag high a production as Shell-BP.

Nigeria's total production of crude oil has been as

follows:
1958 = 260 thougand metric tons
1959 - 540 v neoooo
1960 = 850 1" " 1
1961 = 2270 " " "
1962 = 3330 i " "
1963 = 3"{70 1] " n
1964 = 5950 " mooo
1965 = 13000 " " v

;/ Since 1961 other concessionnaires have joined Shell-BP.
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11) SENEGAL - Exploration started in 1952. Up to now SAP, SPS,
CCPETAO and ESSC have undertaken extensive explora~
tion, but so far with very little or no success.
The Cie des Pdltroles Total will drill for two years
of f shore,about 250 miles South of Dakar.

12) SIERRA LEQNE - The concessionnaire Tennessece Gas Transmission
Company (Sierra Leone) Inc., carried out the
exploration which was successful, and the

licence was surrendered.

13) TOGO — The California Exploration Co. and Togo~American 0il
Co. carried out the exploration, but so far without

Succeas.

14) UPPER VOLTA -~ No reports concerning exploration are available.

The geologic condition is not promiging for oil.

B, Refining Capacities

53. A% the beginning of 1966 there wers four rcfineries in operation in
the sub-region. At present there are known plang for three additional
refineries to be built in the near future. In 1960 only four African
countries possessed refineries: Egypt with a capacity of about 80,000C
barrels per day, South Africa about 27,500 barrels per day and Morocco
and 4ngola about 3,000 barrels per day each, ie.e.stotalling about
113,500 barrels per day. A4t the end of 1965 14 countries had refineries
with a total capacity of about 522,000 b/d, i.e., 4.5 times as greet.
The refineries built by the end of 1965 in the West Afrlcan sub—regaon

are ag follows (see 4nnex I):

1) GHANA ~ The refinery is built at Tema, near Accra. It has a
- crude capacity of 25,000 b/d., catalytic reforming
6,500 b/d, hydrodesulfurisation 6,500 barrels/stream
day, Merox treating 2;500 b/ed, Howe~Baker treating
35300 barrels/stream day. Investment amounted to
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about US $ 23 million. It is owned and managed by
Ghanaian Italian Petroleum Co. Ltd. (CGHAIP). The
operation started in September 1963.

2) IVORY COAST - The refinery is built at Abidjan-Vridi; it has
s crude capacity of 14,000 b/d; platforming of
2,500 b/sd and hydrotreating. Investment
amounted to sbout US § 16 million. It is owned
and managed by S%¢ Ivoirienne de Raffinage (SIR} -
shared by a group of petroleum companies. The

operation started in August 1965.

3) NIGERIA -~ The refinery is built at Alesa-Eleme (near Port
Harcourt); it has a crude capacity of 32,000 b/dj
catalytic reforming 4,225 b/d. Investment amounted
to US § 22 million. It is owned and managed by
Nigeria Petroleum Refining Co., Ltd. (shares: 40
per cent Shell and BP; 20 per cent public). The

operation started in November 1965.

4) SENBGAL — The refinery is built at M'Bao, near Dakar; it has
a crude capacity of 12,000 b/d and catalytic reformc
ing 1,600 b/d. Investment amounted to US § 16
million. It is managed and owned by Sté Africaine
de Raffinage (SAR) Dakar which is shared by group of
petroleum companies and 10 per cent by Government.

The operation started in January 1964.
54, The new refineries to be built are as follows:

1) GUINEA - & refinery of about 12,000 b/d is planned to be built
in order to cover the fuel requiremenfs needed for
present and new alumina plants as well as for the
country'a other requirements. Ko other data are

available.
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2) LIBERIA - The refinery is to be built near Menvovia with a ‘
crude capacity of 10,000 b/d with installations for
cracking, reforming, sweetening and vis-bresking.
Ownership 50 per cent Government, 50 per cent Hydro-
carbon Research Imc. It will cost US § 14.5 miliion.

The completion of the refinery is forecast for 1968,

3) SIERRA LEQNE - It is reported that agveemente were signed with
contractors in April 1965 and that under these,
the refinery is to be completed and on streanm
within 30 months. I%s capacity is to be 10,000
b/d. The Government is to huve full ownership
and construction costs are said to be U3 5.7
million., (Unfortunately, no authentic data from
the Government could be obtainedy aowever, ibe
quoted construction ccets scems to be too low;
having in view tke costs of gimiler refineries

built in the sub-region or elsewhere).

55. The four refineries at present in operation are all constructed for
easy extemsion. Present total capacity of these refineries is 83,000
b/d, or about 4,15 million metric tons per year, which is by about 40
Per cent larger than the consumption (prosent) of thesc countries. The
excess ocapacity is used partially to suvply neighbouring countries and
partially to export outside the sub-reczion. The thres new refineries

to be built will have a combined capacity of about 32,000 b/d, i.s.,
about 1.6 million metric tons per year and will algo Lave excess capacity
(to be determined at the time of completion), The combined capacity of
these seven refineries will be about 5.75 million metric tons per year,
while total consumption of all the 14 countries of the gub-region
amounted to about 4.0 million tons in 1965.
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C. Congumption of Petroleum Products

56. The total consumption of petroleum products (inland plus bunkering)
for the African continent as a whole (excluding Spanish territories) has
increased from abouf 11 million metric tons in the year 1950 to about

25 million metric tons in the year 1963, i.e. it has more than doubled,

attaining an average annual rate of growth of about 6 per cent.

57. The total consumption of petroleum products (inland plus.bunkering)
for the 14 countries of the West African sub-region has increased from
1.3 million metric tons in 1950 1o about 3.7 million meiric tons in
'1963, attaining an average annual rate of growth of about 8 per cent.
Inland coneumption alone (excluding bunkering) has grown even more
rapidly, increasing from 0.64 million metric tons in 1950 to 2.52 million
metric tons in the year 1963, i.e., quadrupling and attaining an average
annual rate of growth of about 11 per cent. The West African sub~region
has attained the highest average annual rate of growth in total consump—
tion as well ag in inland consumption as compared with other sub-regions,
and with countries still under colonial rule. The consumption of
petroleum products according to individual oountries'(years and kind‘bf

products) may be seen from Annex II, Tables 1 to 15.

(It is not possible to establish which country has had the highest
rate of growth since for eight of them, comprising previous French West

Africa, no geparate data exist for the periocd betwsen 1950 and 1958),

(The sources for data were: for gasoline, kerosense and fuel oils -
UN World Energy Supply - from the year 1955 in round ten thousand tons
figures; for lubricants and asphalt — Overseas Geological Surveys
Statistical Summary of the Mineral Industry / Exportsand Imports).

(The individual countries' trade statistics do not always provide
breakdown according to the kind of products and in addition unexplained

diserepancies between quantity and value of ten appear).

58. Comparative data of UDP per capita and petroleum consumption per

capita are given in the following Table.
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TABLE 12
GDP_and Petroleum Consumption
(per_capita in 1960)
Popul. @GDFP Total Petr. Cons. Per Cap. Cons.
Country Mil. per cap. Total Inland Total Inland
Us ¢ million Kge Kgse. >
1. Dahomey 1.94 72 51 51 26 26
2. QGambia 0.28 71 10 10 37 37
3. OChana 6.78 197 459 439 69 66
4. Guinea | 3.07 67 130 130 43 43
5. Ivory Coast - 3.43 7172 156 146 46 43
6. Liberia 0.98 . 176 61 51 62 52
7. Mali 4.10 67 30 30 T4 T4
8. Mauritania 0.69 14 10 10 14 14
9. Niger 2.82 72 10 10 3.6 3.6
10. DNigeria 50.00 68 651 641 13 12.8
11. Senegal o 3.11 190 1308 188 420 60
12. Sierra Leone 2.45 76 324 742/ 133 30
13. Togo ' 1.44 83 31 31 22 22
14. TUpper Volta 4.30 42 20 20 4.6 4.6
Potal : 85.39 88 3251 1831 38 21.5

a/ Import figure (Annex IT Table 11) corrected for differences in stock.

The consumption of petroleum produets is generally very low (the world
average consumption in 1360 was near to 400 kilogrammes per capita).
Though such a low level of consumption is more influenced by the
particular circumstances in a country (the availability of other
gources of energy) there is still a congiderable income elastlclty of

demand for petroleum products,
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59. The gtructure of consumption of petroleum products in the West
African sub-region has been as follows: (See Armex III Tables 1 to 8).

TABLE 13
1950 1963

Gasoline 23 % 19 %
Kerosene 8 % : S %
Fuel oils 64.5 ' 69 %
Lubricants 3.8 % 1.7 %
Agphalt 0.7 ﬁ 1.3 %

Total 100.0 % - 100.0 %

The comparative structure for Africa ag a whole was ag follows:

TABLE 14
1950 1963
Gagoline 24 % : 20.5 %
Kerosene 12 % 11.5 %
Fuel Oils 60 % - 64.5 %
Lubricants : 2 % - 1.8 %
Asphalt ' - A __g;ﬁ | 1.7 %
Total 1004  100.0%

== oo

For the world as a whole the structure of consumption has been as

follows:
Table 155/

Gasoline 33 % - 28 %
‘Kerosene T % 8 %
Distillate 20 % 57 4 24 % 62 %
Residual _ 37 % 38 %
Iubricants 3 % 2 ﬁ

Total 100 g 100 g

=rmamg

a/ Source: United Nations Statistical Yearbook,
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The same tendency may be observed in all three tables, i.e.y a relative
decline in gasoline and lubricanis consumption and an increase in fuel
oils consumption (distillate and residual). The increase in the share
of kerosene consumption in the West African gub-region is similar to
that of the world average. The higher share of gasoline consumption
for the world as a whole (33 and 28 per cent, respectively, is due to
the high congsumption in USA (about 40 per cent of all ﬁroducts) and

the high participation of USA in total world petroleun consumption
(about 40 per cent in 1963).

60. The consumption of petroleum products in industrialized regions
according to so-called "end-congumers" differs quite a lot ars may bhe

seen from the following Table.

TABLE 16
The Uses of Pej;g;ggm4_lﬂﬁ3?/
(percentage)
West

Usgs USA Burope Japan
Power stations and gasworks 2.9 6.5 1l4.1
Industry 8.1 28.5 31.9
Space heating ' 19.5 16.0 1.4
Inland transport ‘ - 41.5 229 24.5
Agrioculture 4.0 2.4 4.3
Aviation 6.1 2.8 0.9
Ocean bunkers 1.6 8.4 12.7
Non-energy uses 11.3 6.0 7.5
Refinery fuel and loss 5.0 6.5 2.7
Total 100.0 100.0 100.0

a/ Source: Petroleum Press Service,June 1964, page 206.
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61, The very low consumption of petroleum in USA by power and industry
isrdué to the véry high'cbnsumption of natural gas which accounts for
around 30 per cent of total energy supply in USA, compared to only about
3 per cent in Europe. In otherlfields the differences are also high -
the refinery fuel and losgs for Japan with 2.7 per cent seems to be
extremely low. Statistics of West African countries do not follow
petroleum consumption according to "end-consumers" and therefore it

ig difficult to assess it. However, an attempt has been made, in
consultation with the petroleum companies, and approximate figures

arrived at for scme countries are as follows:

TABLE 17

Approximate Uses of Petroleum in West Africa in 19652/

for Inland Consumption

(percentage)

Uges Ghana Nigeria Senegal
Household uses incl. private cars 15 18 28
Commercial transport 23 18 18
Industry including power plants 40 44 42
Agriculture 9 8 neglig.
Aviation ineluding air-force 13 12 12

Total 100 100 100

a/ Excluding ship bunkering, but including aviation bunkering.
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Though the differences are not so striking as among the industrialized
countries {shown in Table 16) they are still high, especially, in
household uses, commercial transport and agriculturs. Industrial uses,
including power plants, in 1965 were more or less the game, but with
the commencement of the Volta hydro plant in Ghana, and later with
hydro plants on the Niger in Nigeria the structure will change., In

- ‘Nigeria one would anticipate a reduction in petroleum consumption for
industrial purposes due to the increasging use of natural gag. The
structure of uses will change in accordance with the particular deve-
lopment of these three countries, as well as of the rest of the

countries for which no data, so far, are recorded.
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CHAPTER IV

FUTURE DEVELOPMENT OF PETROLEUM INDUSTRY
IN THE WEST AFRICAN SUB-REGION, TILL 1980

A. Consumption Esgtimates

62. In the absence of forecasts on petroleum consumption by individual
countries and without knowing the requirements of the "end—consumers”

of petroleum products cor having available projections by economic sectors,
estimates of future consumption, t111 1980, will be based mainly on the
over—all economic rate of growth, i.e., on the rate of growth of GIP.

In the previous paragraphs 1t was established, that there is & correla-
tion between income per capita and petroleum consumption per capita and
in addition that the rate of growth of petroleum products in the world

as a whole, is faster than that of income, The comparative figures, for
the past period, for the world as & whole and for the West African sub-

region are ag follows:

TABLE 18
Rate of growth Rate of Growth
Period of GDP Period of petroleum consumLp-—
(at 1960 prices) tion
World 1950-1960 3.6 % 1950-1960 6.5 %
Sub-region 1960-1965 4.9 % 1959-1963 10,0 %5/

g/ GDP see ECA Tables for sub-region; for petroleum given in land consump-
tion.

63, The period of observation for the sub-region is a very short one
and perhaps does not give the exact parametres, However, for petrolsum
products the rate of growth has been established for a longer pericd,
i,e., from 1950 to 1963, and is above 11 per cent. (The high rate of
growth for the sub-region is partly due to the very lew starting con—
sumption, in 1950). There is no forecast for the 8¥ rate of growth
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for the whole world, but for the sub-region it has been forecast ati/
5.9 per cent per annum between 1965 and 1980. 'This rate of growth of
GDP is higher than that estimated for ihe past period (1960/65), and
will call for a higher rate of growth of petroleum consumpticn as well.
Nevertheless, as for the world as a whole, there is envisaged a decline
in the future rate of growth, and one of the causes is the level of
congumption of petroleum already attained. Having this in view as well
as particular requirements of the individual countries, the average

rate of growth for the sub-region as 2 whole is forscast as follows:

TABLE 19
Hate of QGrowth of Petrol Consumption for Sub-region

a. realized period 1950-1963
b. 7realized period 1959-1963
¢. planned pericd 1963-1970

d. planned period 1970-1980

11.4 per cent

10.0 per cent

i

9.0 per cent

i

T.C per cent

64. The comparative data for the world as a whole are ag follows:

TABLE 20 o
Kate of Growth of Petrol Consumption in the World

a. Trealized periocd 1960-1965 = T.5 per cent
b, planned periocd 1965~1970
¢. planned period 1970-1980 = 5,0 per cent

.8 per cent

k]

Consequently, for the sub-region is envisaged a higher rate of growth
of petreleum consumption than for the world as average. (One of the
reagon for this is, also, the fact that world consumption contains

bunkering, which was excluded from the sub-region consumption. The

l/ See the same ECA Tabvles.
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bunkering is first of all influenced by ocutside factors and only partially
by the countries' development, and secondly it has a much lower rate of
growth. due to inereased economy in fuel consumption by newly built ships
-of greater size)., On the basis of the above given rate of growth the
total petroleum consumption for the sub-region would be as follows (see

also Armex IV and Graph 1):

TABLE 21

Inland Consumption of Petroleum in the Sub-region

a. rTealized consumption 1959 = 1,740 thousand metric tons

b. realized consumption 1963 = 2,527 thousand metric tons

n. planned conrgumption 1970 4,600 thousand metric tons

$,000 thousand metric tons

It

d. planned consumption 1980

65. For individual countries the total inland consumption of petroleum
would be as follows (see also Annex IV for the annual rates of growth

and Graph 2).

TABLE 22

Inland consumption of Petroleum

(in thousand metric tons)

Country Actual Estimated

1959 1963 1970 1980

1. Dabhomey : 41. 41 , 80 140
2. Gambia . 1C 10 16 30
3. Ghana 396 495 764 1430
4. Guinea : 50 220 400 700
5. Ivory Coast ‘ 176 193 450 - 1000
6,  Liberia ' ' 41 93 : 350 - - <700
7. MNali 30 60 100 180
8, Mauritania 10 20 50 100
9. Niger ' 10 21 55 120
10, Nigeria 627 835 1580 3150
i1, Senegal ' 236 264 00 750
12, Sierra Leonse 63 118 230 450
13. Togo 30 41 75 130

14, Upper Volta 20 31 K0 120
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For some countries like Guinea and Liberia a higher rate of growth has
been envisaged due to the existence or projected exisience of certain
big direct consumers of peirolsum (in Guinea the alumina industry, and
in Liberia the steel industry). For oilLer countries such big direct
consumers are not yet known. For Ghana and Nigeria, on the other hand,
big hydro-plants are reducing petroleun consumption, {power previously

generated by thermal plants).

66, The comparative figures for GDP per capita and petroleum consﬁmp—
tion (inland) per capita for 1960 and 1980 are as follows (For correla—
tion between per capita income and peiroleum consumption per capita

see CGraph 3):

TABLE 23
S GIP per capita Petrol.Cons. per capita
Country in USH in kgs.
1960 1980 1960 1980
1, Dahomey 72 103 26 42
2. Gambia 72 110 37 | 60
3. Ghana 197 287 66 120
4. Guinea 67 112 43 140
5, Ivory Coast 172 455 43 185
6. Liberia 176 585 52 600
To Mali . 67 101 o T.4 28
8, Mauritania 114 382 14 110
9. Niger 72 152 3.6 : 25
10, Nigeria 68 110 12.8 35
11, Senegal 190 337 60 160
12. Sierra lLeone 76 162 30 123
13. Togo 83 140 22 55
14. TUpper Volta 42 103 4.6 19
Average 88 152 21.5 61

-

The highest consumption per cepita, by 1980, is envisaged for Liberia,
which at the same time will he-e the highest GDP per capita. The gecond
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highest in income and petroleum consumption is IvoTry Coast. Though the
difference in income between these two is not big, the difference in
consumption of petroleum ig a consequence of the low population in Liberiz
(envisaged 1.1 per cent populaticn growth between 1965 and 1980) and the
expected direct big consumer of petroleun (steel plant). Guinea for
gimilar reascns has 2 disproportionally high consumption of petroleum per
capita as compared with income per capita. Nigeria has a low consump-

tion, using natural gas and coal.

67. DBearing in mind what has already been gsaid about bunkering, the
consumption of petroleum for bvunkering purposes (aviation ard ships)}, has

been envisaged as followst

TABLE 24

Petroleum Consumptidn for Bunkering in Sub-region.. - -
(in thousand metric tons)

a., realized in the year 1963 = 1,200
b. planned for the year 1980 = 1,785

The corresponding annual retes of growth of bunkering consumption in

the West African sub-region are as follows:

TABLE 25

a, realized period 1950/1963 = 4.6 per centg/
b. planned for period 1963/1980 = 3.0 per cent

é/ See Annex 1IV.

Tt is necessary to note that in 1956 bunkering had alreédy reached a
higher level than it had in 1963, i.e., it had its ups and downs, but
from 1960 on it has shown a permanent decline, However, in the coming
years there is expected to be more transport by sea and by air among the
countries of sub—region as well as more exchange with other parts of the
world, The creation of national or multi-national commercial marine
companies is also expected which all together will once more increase

the consumption of petroleum for bunkering purposes.
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68. For natural gas, as has already been said, the situation is a nmuch

more uncertain one. For the time being only Nigeria is producing natural
gas. By mid 1965 total potential gas production was exceeding 200 million
cubic feet,l per day of whichk only a small proportion could be used locally,
About 6 million cubic feet a day are supplied to a power station near Port
Harcoﬁrt, ana another 1.3 million to industries around Port Harcourt and
Aba., There is a project for liquefaction of gas, costing £18 million and
‘an agreement with England to export 100 million cubio feet a day is being
negotiated but, probably because of promising gas discoveries in the North
Sea, the agreement is not yet finalized. A survey hasm recently been
osarried out by the Canadian Industrial Gas Ltd. on the utilization of gas
‘for the country's requirements and its recommendations are being studied,
In addition there is a proposal by ECA to construct an ammonia plant in
Nigeria, by 1970, which will utilize about 66 million cubic metres of na—
tural gasg pér year. As the extensive reserves of umassociated gas
remain uwnutilized, and a large pro?ortion‘of the associated gas is flared,
there is an urgent need to find ways for utilizing these rich sources.

69. The production of natural gas between 1960 and 1964 was as followss

TABLE 26
Natural Oas produced in Nigeriag/

1960 5,095,278 MCF
1961 = 10,843,331 "
1962 = 17,179,458 »
1963 = 22,104,792 "
1964 36,332,862 M

;/ Sourcet Petroleum Press Service, February 1966, page 53.

g/ Source: Nigerian Government Report submitted to the Regional Sympogium
in Cairo (E/CN.14/4S/I/6 of Fovember 26, 1965).

3/ See)ECA's study on petrochemical industry for West Africa (E/CN,14/INR/
109).
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B. Refineries Capacities

70. As hés been mentioned already, there are four refineries in operation,
and three more, éccording to known plans, are going to be built,_proﬁably,
by 1969. (See paragraphs 53 and 54). These seven refineries will have

a combined ocapacity of about 5,750 thousand metric tons which, by 1969,
will correspond to requirements for inland consumptidn plus bunkering. .
By 1970, however, requirements will begin to exceed production ahd cbnsa—
quently new capacities will have to be constructed. The seven refineries
are located each in one country. The sub-region consists of 14 countries,
and, of course, there will be a desire on the part of other countries.to
have refineries as wella 1However, even by 1980, there is little practical
"possibility, according to the envisaged level of consumption by that time,
for the construction of refineries in other countries (See Tadle 22 and
Ammex IV). Of the remaining seven countries, by 1980, Mali will have the
highest consumption, about 180,000 tons, but this quantity is also too
spmall for a refinery of economic size. Therefore, the additional require-
ments for refining capacity are envisaged by an extension of the existing
(four) and of the planned (three) refineries. This is at the'same time

a fortunate situation because extensions are alweys cheaper (probably by
about 30 per cent, especially when earlier construction has taken account
of possible extension, a& was done with the four eXisting ~efineries).

Tl. The extension of refineries is foreseen as follows (See Map 3):

TABLE 27

Refinery Capacity in Wesi Africe

(in thousand metric. tons)

Country 1969 1980

1, Ghana _ 1,250 , 1,650 _

2. Guinea 600 900 ;
3. Ivory Coast > 700 1,400
4+ Liberia - S 500 1,000
5. Nigeria 1,600 4,500
6., BSenegal 600 1,600
7, Sierra Leone 500 850
Total 5, 750 11,9C0

g/ See also Annex IV,
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T72. The total requirements of petroleum products for the sub-region, by
1980, will be as follows:

TABLE 28

a. 1inland consumption inecluding refinery fuels..... 9,000 thous.m,tons
De DUNKETS sassccnserens 1,785 " u "

c. petrochemical industry requirement .v.eseeaceee. . 250 " " "

Total 11,035 thous.m,tons

The balance between the refinery capacity and total requirements will

accordingly be as follows:

TABLE 29

a., refinery capacities.sssecesscsesesnasesssaesassrs11,900 thous.tons

b. IOSE in Production LR L B B BN BN K RN N RN BN N B DL BB B BN BE BN 25Oth0uS.tonS

¢, petrol,products incl.ref.fuel sieesecesscsansssall,650 thous.tons

de total requirements vissecsrvecsnrsocossssesnesesall,035 thous.tons

8. surplus for export outside Tege seesvessviscvens 615 thous.téns

73+ 1In our calculation we have foreseen the minimum capacities regquired,
which only theoretically would all come into operation by 107D, In‘praotice
there will always be some refinery which will just be starting extensions
while others will have completed them. It is advisable to proceed with
construction, at least some years ahead of consumption, depending on the
economy calculation (break-even point of capacity utilization). The
enlargement of the capacity in the seven countries could be done in a
co—~ordinated way, so that there will not be high percentage of un-
utilized capacity, and at the same time all the requirements be satisfied.
In enlarging capacity it will be necessary to take into account the re-
quirements of feedstock for the petrochemical industries, envisaged by

ECA, and to install adequate equipment.
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T4. It would be advisable to create a2 body to co-ordinate the construc-
tion of refineries as well as the production and distribution of petrolsum
products in the interests of producers as wsll as consumers, Such co—
ordination is indispensable if it is desired that the seven refineriss
supply 14 countries with peiroleum products they renuire. (Of course,
some small quantities of specialized products could alwayé 5e importe&,

as well as some small quentities of peircleum products exporited outside
the sub-region. The higher the degree of co—ordination, the smaller the
need for such import—export). In order to demonstrate the possible oco-
ordination in the distribution of petroleum products, a balance in pro—

duction and consumption has been elaborated as follows (See Map 3):

TABLE 30
Refinery Capacities and Tupply in Sub-region
in the year 1980

(quantities in thousand metric tons)

Refinery Capacity Supply in the Het export
located in (-loss in prod.) sub-region :
1. Ghana 1,620 ' . Ghana 1,430
‘ b. Bunkers 50
¢. Petrochem, 70
"~ d. Upper Volta ¢
1,620 -
2. QCuinea 880 a. Guinea 700
b. Bunkers : 50
- ce. Petroche:n. 15
do Iali 15
880 -
3. Ivory Coast 1,375 a. Ivory Coast 1,000
' b. Bunkers ' 50
c. Petrochen. 25
de Upper Volta 55
e. Senegal bunk. ___190
1,320 55
4. ILiberia 875 a. Liberin 100
b. Bunkeri. 150 -
cs Petrolchom, 25

CYE
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TABLE 30 (Cont'd.)
Refinery Capacity Supply in the Net export
located in (=loss in prod.) sub-region
5 Nigeria 4,400 a. Nigeria 3,150
b. Bunkers 100
¢. Petrochem, 65
d. Dahoney 145
8. Togo 135
f. Niger 125
g. Senegal bunk, 180
3,900 500
6. Senegal 1,670 a. Senegal 750
b. Bunkers 630
c. Petrochem. 50
d. Ganmbia 35
e. Mauritania 105
f. Mali 70
1,640 30
7+ Sierra Leone 830 a. Sierra Leone 450
b. Bunkers 350
800 30
memeoiand Total 21820 L 11,035 615

75. The table shows one of the poseible solutions for distribution of
petroleum products in the whole territory of the sub-region. The produc-—
ing and consuming countries may, of course, find ways more convenient for
them. Such arrangements should be made at an early date. The supply of
one country by twe or three refineries might be sometimes more convenient
in order tc cover more easily the variety of products required. 3But on
the other hand it may have disadvantages. Senegal has quite a high need
of bunkering, which might be difficult to supply from the Dakar refinery
alone (mostly fuel oils), therefore, a supply in the above Table has been

proposed also from the Abidjan and Por+ Harcourt refineries.

In this paper the financial and legal arrangements for such a co—
ordinated economic activity will not be dealt with since there will be
2 separate paper dealing with these matters ac for all similar integrated

activities inside the sub-region. A4 small surplus for export outside the
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sub-region, by 1980, will exist for the Port Harcourt refinery (about 10
per cent of capacity). It is also expscted that Nigeria, by that year,
will produce crude oll about 20 times above refinery capacity {export »

includes lubricants).

76. Having for disposal such a large quantity of crude oil, Nigeria should .
try to find a way to export more refined products instead of crude o0il.,
The Middle East =2nd Caribbean regions — the two biggest crude exporting
regions in the world — had, in 1965, refining capacities about three times
higher than were their requirements in refined products. The advantages
of refining crude oil in the country of origin, besides being in the
interest of the couniry itself, are in avoiding unnecessary transﬁort of
refinery fuel and the refinery loss amounting to about 7-8 per cent of
the processed quantity ~ and in creating opportunities for dispatching
refined products directly %o the consumers. On the other side crude oil
can be shiﬁﬁed in bigger volumes which reduces transport cost.
77. Presuming that there will not be radical changes‘in the utilization
of petroleum in general, except in a higher usage for petrochemicals, the
consumption according to kind of petroleun products, has been forecast
" for the West African sub-region as followss
TABLE 31
Petroleum Products Consumption Structure

Froducts thoug. m%%?o R thous. m.i?So %
Gasoline 1,080 18 1,985 18
Kerosens 540 9 990 9 »
Digtillate fuels 1,740 29 3,095 28
Residual fuels 2,340 39 4,215 38.2 .
Lubricants 108 1.8 170 1.55
Bitumen 132 2.2 250 2.25
Other products 60 1.0 330 3.0

Total 6,000 100.0 11,035 100.0
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78. Compared with the consumption structure realized in the year 1963,

some smaller changes have been foreseen for 1970 and 1980, The reasons

fof it are as follows:

C.

79.

!

gagoline has shown a decline since 1950; it is expected that
consumption will stabilize at 18 per cent.

Kerosene (including jet fuels) is expected to remain on the same
level, i.e.,, at 3 per cent, which would imply that ite growth will
follow the over-all rate of petroleum products,

distillate fuels {gas and diesel oils) and

residual fuels (medium and bunker fuel oils) are estimated separately
with 29 and 39 per cent, respectively, for 1970 and with 28 and

38.2 per cent for 1980. The decrease in percentage is only rela—
tive, caused by the introduction of "other products".

lubricants: records for 1950-1963 are not complete; the share of
lubricants for 1963 might therefore be about 2 per cent; the impro-
ved quality of libricants, enabling their longer usage, will cause
a further reduction in their share, to 1.8 in 1970 and to 1.55 per
cent in 1980,

bitumen (asphalt): records are also not complete for 1950-1963
period; the real share for 1963 could be about 2 per cent; for
1970 and 1980 a ten per cent increase in the share is foreseen due
to expected improvements of the roads.

other products contain also feedstock for petrochemicals and LPG
for which the demand is expected to grow faster.

Iubricating 0il Plant

Lubricants are highly valuable and highly priced petroleum products.

No running of engines is possible without lubricants and/or greases. The

prices of lubricants are on the average about five times higher than

those of petroleum fuels (gasoline, kerosene, gas oil),

80, It is today established that owing to costly machinery and produc—

tion process, an economic size for a lubricating oil plant is about 100,000

tons capacity per year. The investment cost for such a plant is egtimated

to amount to about US§ 16 million. (This investment is equal to the

construction cost for a refinery of about 500,000 to 600,000 tons pef year
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capacity). A lubricating oil plant of half of the above capacity (50,000
tbns/year) would cost about US$ 10 million, while one twice as largeﬁ

i.6., of 200,000 tons/year capacity would cost around US$ 25 million. -
This shows that economies of scale in lubricating oil production play a

very important role. ' -

81. In the year 1963 actual consunption (corrected for nen recorded con-
sumption) amounted to abouf 70,000 tons for all the 14 countries of the
West African sub-region. The biggest consumer was Nigeria with about
23,000 tons. Obvicusly, no country will find it economical to construct.
its own lubricating oil plant since 2ll the countries togéther consumed
a quantity below the minimum economic sige. However, the consumption is
growing, though at a more moderate rate than that of the petroleum fuels,
and as a higher level of consumption is attained there will be a chance

of constructing a lubricating cil plant for the whole ‘sub-region.

82. While studying the requirements of West African sub-region for lubri-
cants it seems to be proper to take into consideration the other neighbour—
ing sub-region, i.e., Central Africa , which eventually may join the former
in order to find out if their combined consumption might offer some better
economic solutions for both sub~regions. This way of thinking is justi-
fied by the fact that the Central African sub-region has an even lower
consumption Z§$out 30,000 tons in 19633 the highest was Congo~(Kinshasa)
with 15,000 toné?; and will not have the chance to construct a lubricat—
ing oil plant of an economic size for an even longer period. _(At the same
time this might be an opportunity for a wider economic co-operation on .
"the African continent to be followed, most probably, by many ofher in&us—

trial projects where economy of scale imposes such requirements). o v

83. The combined consumption of lubricants for West and Central African

sub-region is estimated ag follows:

TABLE 32

Lubricants Consumption of West and Central Sub-region

in thousand metric tons

Sub-region 1963 1970 1980
West 70 108 170
Central 30 50 80
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" The rate of growth of lubricants consumption for the Central Afriocan sub-
region is expected to be similar to that of the West African sub-region,
i.e., about 6 per cent between 1963 and 1970 and about 5 per cent between
1970 and 1980. (The comparative annual rates of growth for all petroleum
products for the West African sub-region amount to 9 and 7 per cent,
respectively). By 1970 the congumption of lubricants, for both regions;
will amount to about 150,000 tons and ten years later will be increased

by an additional 100,000 tons., A capacity of 156,000 tons for lubricants
ig of an econcomic size which would mean that by 1970 or immediately after—

ward there would be justification for the conmstruction of such a plant.

84. The technical possibilities for'fhe production of Iubricants should
also be examined. Lubricants are produced from the products of vacuum
distillation in a refinery)Iand a refinery having a distillation unit and
producing a sufficiently large quantity of residue of appropriate quality
might provide an opportunity for establishing lubricating oil plants, _ The
bigger the refinery, the sasier it will be to obtain the required residual,
but the quality of crude oil plays an important role. There are reports
that the crude oil so far obtained from onshore oilfields yields low vie-
cosity index oils. However, the gquality of oil wvaries from o0ilfield to
oilfield. It seems, therefore, that there will not be any techrelogical
trouble in producing lubricants somewhere after 1970 when Nigeria might
reach crude oil production of about 40 mil, tons since there will then

be ample opportunity for selecting suitable oils., However, the refinery
should have sufficiently big capaclty in order to provide required quantity

of feedstock for lubricating oil production.

85. As the situation stands with the refineries in the West African region
and with the refineries under construction in the Central African stub—
region, all are of too small size except the Port Harcourt refinery after
it has been extended to about 2.5 or 3 million tons, which will be required
immedlately after 1970. From the geographical point of view, the location
of a lubrlcatlng oil plant at Pewt Harcourt, which has to serve the West
and Central African sub-regions, might be considered as the most convenient
one, (See Map 1).
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864 It is proposed that the lubricating oil plant will produce basic Jub-
0il which will be blended in each country where consumption approaches
10,000 tons of lubricants per annum. Each country may then combine the
required ingredients of lubricants and pack them into domestically pro-—
duced containers {(of tin or plastic). Through such an arrangement all

countries could benefit from lubricants production and disfribution.

87, The consumption of lubricants in the West African sub-region, by

1980, is foreseen as follows:

TABLE 33

Iubricants Consumption in West Africa by 1980

Country Thous.metric tonas -
‘le Dahomey
2, ' Gambia 1
3., Ghana 30
4. QGuinea 10
5. Ivory Coast 20
6. Liberia | 10
7. Mali 3
8, Mauritania
9. Niger
10. Nigeria 60
11, Senegal | 15
12, Sierra Leone ' 9
13, Togo ' 3
14... Upper Volta ' 2

Total 170

88, Blending plants could be established now in Ghana and Ivory Coast,
for these two countries have already passed or are level with 10,000 tons
oonsumptién of lubricants. (Nigeria is comstructing its fourth lub—oil

blending plant at Lagos, expected to be completed this year). By 1970
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Senegal might build a blending plant and by 1975, Guinea, Literia ard

Sierra Leone.

89. If a lubricating oil plant is built immediately after 1970 with a
capacity of about 150,000 tons, there will scon be a need for an extensio-
or for the constructicn of a new one (See Table " whick shows that by
1975 consumption in the West and Central sub-regicns may reach 200,000
tons and by 1980 is expected to reach 250,000 tons)., Though some smaller
quantities of highl: specializéd lubricanfs (about 10-15 per cent) will,
most probably continue to be imported from outside of +he sub-regions,
after 1975 the situation, in regard to counsumption end supply sbhould
again be studied in order to ascertain whether the Central African sub-
reglon would benefit most from being supplied by the Tort Tarce b plant
or from constructing its own when it approaches consumption cf 100,000
tons. The extension of Port Harcourt lubricating oil plent would thon
be dealt with in accordance with the plans of the Central Africar sub—

ragion,

D. Bitumen plants

90. Similar arrangsment could be made in regard to the prodvction of
bitumen., However, owing to the much lowsr invesmtmont cost ~ which allcws
the construction of bitumen plants with about 40,000 tons capacily per
year, four or fiwwe bitumen plant: could be constructsd gradually in oxrdar
to cover the needc of tke West African sub-regicn. - (For the same reeson
no involvement of the Cantral African suS-region is suggested, for it msy

install plarts in accordance with requirements inside its own *erritory).

91, One of the obriacles to ingtalling “itumen plants is that it implies
also the construction of vacuun distillation facilities which increases
the tofal investment involved. However, both of these installations are
not too costly and production of bitumen might be feasible, MNost pro—
bably, the most suitable time for the insvallation of bitumen plants
(together with vacuum installation) will be simultaneously with the
expected extension of refining capacity w.pected in 1969 and subse-

Qﬁently,
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92, The consumption of bitumen, which is used for road asphalting and in

building construction, is expected to be, by 1980, as follows:

TABLE 34
Bitumen Consumpiion in West Africa by 1980

Country Thous.metric tons

1. Dahomey 8

2. (Qambia 2

3., Ghana 40

4. Cuinea 15

S5« Ivory Coast a0

6. Liberia 17

7. MNali 10

8. Mauritania 5

9. Niger 5

10, UNigeria 75
11. Senegal 20
12. BSierra lLeons ' 12
13, Togo 6
14. Upper Volta 5
Total 250

Consequently, bitumen plants could be installed first in Nigeria and
Ghana {these two countries are at present also the biggest consumers of
bitumen and Ohana has 2 bitumen blending plant already) to be followed
afterwards by Ivory Coast and Senegal. These plants could then serve
neighbouring countries whose consumption is too amall to allow construc—
tion of such a plant. By agreement with the Governments and companies
concerned, the locations and capacities of individual plants could be

definitely established.

93. The blown asphalt (bitumen) production, usually involves the produc-
tion of drums which will add to the industrial activity of the countries

and sub-region.
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E. Crude o0il production estimates

94. The requirements of petroleum products for the West African sub—
region {including consumption of lubricants for Central African sub-
region), are estimated to amount to about 11,115 thousand metric tons by
1980, Our concern is, in the first place, that there should be sufficient
raw materials, i.e., crude oil, inside the sub-region to cover require—

ments.

95. For the time being only Nigeria is producing crude oil. Production
(export) started in 1958 with 260,000 tons and reached 13 million tons

in 1965, The future fast development of Nigeria's crude oil production

is based on the successful exploration of the eight concessionaires who,
encouraged by the Shell-BP results, are increasing their activities which
surely will result in increased production., It is expected that Nigeria's
orude oil production, between 1964 and 1969, will grow at an annual rate

of 32,7 per centl so that total production by 1969 will reach a level of
about 35 million tons, This would imply that Nigeria's production eould
reach about 40 million tons, by 1970, which would at the same time repre—
sent about 20 per cent of the total production of the African continent
estimated to amount to about 200 million tons (see para. 48). By maintain-
ing the same percentage after 1970 Nigeria's production, by 1980, might reach

about 100 miliion tons of crude oil.

96. ‘Though it is very risky to make such long-ysar forecasts in orude
oil production, there is obviously a pressing need for such a production
in order to satisfy the world's total requirements. And all the signs
are that Nigeria's position in over—all crude oil preduction is a favour—
able one, though the present crude reserves are estimated at a low Tigure
due to the short period of exploration. In the nexi 15.years other coun-
tries of sub-region (particularly coastal countries) may find crude oil

asg well.

;/ Source: Report of First National City Bank, October 1965,
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CHAPTER V.
ACGRECATES OF THE ECONOMIC IMPACT

A. Investment
97. The total investment is estimated to be as follows:

(a) 4 refineries already in operation 4.15 mil.t. = US$ 78.00 mill.

(b) 3 refineries to be built by 1969 1.6 " " "t 36,50
(o) 7 refineries extension by 1980 6,15 " " " 84.00°
(d) 5 bitumen plants by u 0,285 " " "o 7,50
(¢) 1 lubricating oil plant by " 0,15 ™ " " 21.00
(£) 7 lub-oil blending plants by " O.15 " ™ " 3,00

Total 118$230.00 mill.

98, The investment costs for the extension of seven refineries has been
calculated, on the average, 2t 30 per cent lower than the primary invest—
mént, taking into account previously built premises for that purpose. The
bitumen plants include conutruction cost for the bitumen plant itself with
necegsary vacuum distillation unit (for Nigeria this ig inocluded in the
jubricating oil plant) and drum factory. The lub-0il blending plants
inelude in addition plants for production of containers (tin or plastic).
A1l the above invesiment costis are ostimated on the basis of the prices
prevailing today on the market. Having in mind the very high increase
in the cost of refinery equipment in the past period, one would expect
that this trend will continue in the future, =0 that in the next fifteen

years it may be higher by 60 per cent or more than the estimated above.l

B. Gross—output and value-added

99. The gross-output has been salculated on the basis of the present
average C.I.F. import price of the 14 West African countries for all kinds

of petroleum products. Due %0 the small quantities delivered, the transport

l/ According to Nelson Refinery Construction Index, cost increased by
102 per cent from 1946 to 1957; mee Chemical Engineering Series "Plant
Design and Economics for Chemical Engineers" by Peter M.S.; Mc Graw
Eill, 1958, page 105.
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costs (mostly from the Caribbeszn) are high, being further increased through

land transport costs to the iznd-locked countries.

100. Through the establishment of refineries, which in the future will
have to cover the whols demand ol the sub-region, the situation concern-
ing transport cosis will be considerably improved, in the first place,
through lower tronsport zosts tfor crude 3il and, secondly since the supply
will come from nearer gources (Nigeria)}/ or other West African countries
which by 1980 night produce crude oil. If ths produciion cost of crude
0il and refinery processing cosis remain the same as today, this might
call for a reducticn in prices of refined psiroleum products, particularly
when the refineries wuinin an economic zize capacity (after being further
extended, as forescon,. In this way the countries which, due to economic
reagons,; cannot ingtall thoir own rerineries will alsc profit and the whole
gub-regional integraticn gfrojsct will have its full economic justification.
However, for purpoces of comparability, the priceé saloulated are ieft

at the preseny level, i.e. at US$ 0 per *on average.

101, The gress—cutput and valusd added for the sub-region by 1980, will

then be as follows:

{a) grosc—cuinuis 11,650 million tons at US$ 30.0/6on = US$ 349.5_million

(b) materizl costs estimaied to anount to - " 229,5 M

U3¢ 120.0 million

it

(c) walue-added by subiraction

I

C. Employment

102, Employment, by 1580, is esiimated to be as follows:
(a) 4 refineries at preaent in operation c......,1,250
(b) 3 new %o be congtructed Y 1969 ..s.eesssseos 450
(¢) for extensi 48 titunen and luBmplants...u...;jzﬁo

Total 3,450

l/ It is expsoind that IMigeriza alone will produce 10 times the need of
the sub-region. Prokably; the range in crude 6il quality will be suf--
ficiently large tc¢ neet specific requirements of the refineries.
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103. It is anticipated that employees in general will obtain the high
level of training required for running these expensive installations and

that their qualification siructure will be as follows:

— Senior technician 150
— Junior " 300
— Managers and clerical staff 400
— Skilled workers 600
— Semi-skilled workers 900
— Unskilled workers 1,100

Total 33490

104. Indirect employment connected with the operations of the plants could

amount to an additional 1,000 people.

D. Foreign currency BavVings

105. The fdreign currency savings are oalculated from the point of view
of the sub—region, taking into account only transactions with the outside
world, It is assumed that investment for plants will come predominantly
from foreign sources and will necessitate repayments of loans and part

of the.profits.

106. The crude oil supply is foreseon to be completely covered from
sub-reigional sources, while chemicals and maintenance materials pre-

dominantly from foreign sources.

Gross—output equal to the c¢.i.f. value of
imported products, at 1980, = about US$ 353 million

— repayment of loans and export
of profit about  US$ 40 mil.

-~ galaries to foreign
personnel, chemicals and

other., US$ 20 mil.
— Crude oil 11.9 mil.t. )
at 14.0 US$166.6 mil. . 226.6
Per ycar savipge about Us$ 122,9 mill,

The above caloulation is donc on the presumption that all petroleum

products are at present imported from outside the region. There are,
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however, already four refineries, which are partially supplied with crude
0il of sub-region origin (from Nigeria), It is also assumed that exports
of petroleum products from the sub-region will compensate the value of

imported products,

107. All the above caloulations are based only on the activities of the
refineries and the piénts connected with them (lubricating oil piantj
blending plants and bitumen plants including containers) and do not
include activities connected with petroehemicals, natural gas and crude

0il production,
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CHAPTER VI
- SUMMARY

108, With the progress and modernization of the economies of the countries
of the West African sub-region, the lmportance of the petroleum indusiry

ig increasing.

109, Petroleum-industry development in the sub-region started only
recently. Pirst Nigeria started the production and export of crude oil

in 1958 and the first refirery was constructed in Ghana, in 1963. At the
end of 196% there were already four refineries with a total capacity of
4e15 million tons and there are known plans for three additional refineries
of 1.6 million tons oapacity. Though these capacities are not fully
utilized from the beginning through the inoreased eonsumption they will

become more econcmioal.

110, The West African sub-region attained for the period 1950-1963 the
highest rate of growth of petroleum eonsumption among the sub-regions.
The actual annual rate of growth for 1950-1963 was 1ll.4 per cent, but for
the last few years it has slowed down (1953-1963) to 10,0 per cent. 4
still slower rate of growth of petroleum consumption, i.e., 9.0 per cent
for the period 1963~1970 and 7.0 per ocent for the period 1970--1980 is
anticipated. {The ocomparative figures for the world as a whole are:

7.5 for actual period 1960-1965; 6.8 per cemt for the period 1965-1970
and about 5.0 per cent for period 1970-1980),

111. Total inland consumption (exeluding bunkering) is expected to grow
from 2,527 thousand metric tons in 1963 to about 4,600 thousand metric
tons in 1970 and about 9,000 thousand metric tons in 1980.

112, Bunkering is expected to grow from 1,200 thousand tons in 1963 to
about 1,785 thousand tons in 1980. In addition the petrochemical Indusiry

will consume 250 thousand metric tons.

113. To meet these increases in petroleum consumption the comstruction
of new refining capacities is proposed. It has been established that

this oould best be done through the enlargements of the existing refineries
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(four) and of the new ones (three) to be oonstructed in the near future
(by 1969). The extension of the capacity of these seven refineries by
1980 will amount to 6,15 million tons. The total refining oapacity will

therefore amount to 11,900 thousand metric tons in 1980.

114. In addition to capacity for refining petroleum fuels, it is proposed
to construct a lubricating oil plant of 150,000 tons which also will serve
the Central African sub-region for a determined period. Iub—oil blending
prlants are proposed in five countries (Nigeria has one already) of the
West African sub-region, and by 1980 five blown asphalt (bitumen) plants
with a oapacity of 285,000 tons.

115. The new investment required for all these plants amounts to US$ 152
million which will make the totzl investment including invesiment in the

four refineries already established by 1980 amount to US$ 230 million.

116. The gross output for the year 1980 on the basis of today's prevail-
ing prices (based on import c.i.f.) is estimated to amount to about US$ 349.5
million, and the value added to about US§ 120 million (35 per cent of gross
output).

117. Foreign ourrency saving (excluding crude oil whioch will also be sup—
plied from the sub-region) is caloulated to amount to about US$ 122.9 mil-

lion,

118, The #otal employment anticipated is 3,450 people directily employed
and about 1,000 indirectly employed.
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TABLE 2

Country: Mauritania - Petroleum Products Consumption

(thousand metric tons)

1950 1951 1952 1953 1954 1955 1956 1957 1958 1959 1960 1961 1962 1963 1964 1965
L. Total

1. Gasoline - - — 10 10

. Kerosens - - - - -

3. Fuel oils See French West Africa 10 10 10 10 10

e Lubricants - - - - -

5. asphalt - - - - -

6. Other - - - - -
10 10 10 20 20

3., Bunkers - Nono

C. Inland - _ 10 10 10 20 20
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TABLE 4

Country: Guinea— Petroleum Products Consumption

(thousand metric tons)

1950 1951 1952 1953 1954 1955 1956 1957 1958 1959 1960 1961 1962 1963 1964 1965

oo e AR A A A PR ke 3 Tl >

A. Toiol

1. Gasolins 20 20 30 30 30
2. Kerosene . : . 10 10 10 10 10
3. Fuel cils See French West Africa 20 100 160 170 180
4. Lubricants

5. Asphalt

6. Other

50 130 200 210 220

B. DBunkers — None

C. Inland 50 130 200 210 220
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TABLE 6
Country: Ivory Coasi- Pstroleum Products Consumption
hdroﬁmmb@_smﬁwwo donv - o
~.... 1950 1951 1952 1953 1954 1955--1956 - 1957 1958 - 1959 1960 1961 1962 1963 1964 1965
A, Total
1. - Gasoline 100 80 90 90 90
2. Kerosene 30 30 30 30 30
3. Fuel oils See Prench West africa 50 40 60 70 80
4. Lubricants 6 6 6 T 8
5. Asphalt - - - - -
6. Other - - - - -
186 156 186 197 208~
B. Bunkers
1. Gasoline- - 10 10 19 10 10
10 " Tio 10 10 10
C. Inland 170 146 176 187 198
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TABLE 8 - -
Countrys Dahomey ~ Petroleun Products Consumption ..
( thousand metric tons) -
B e e . .- . - . — - . L . . L. . ] \ -,
] -
1950 1951 1952 1953 1954 1955 1956 1957 Hmmm 1959 wwmo 1961 1962 1963 1964 1965

4. eoﬂmw.,
1. GGaseline 20 20 10 10 10
2. Kerosene 10 20 10 10 10
3. Fuel oils See French West Africa 10 10 10 20 10
4. Lubricants 1 1 1 1 1
5. Asphalt - - - - -
6., Other - - - - -

a4 51 31 4 3
B. Bunkers — None
¢, Inland 4 51 31 41 31

W\ In Annex IV correoted because of fluctuations
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TABLE 10

Country:Gambia~ Petroleum Products Consumption

( thousand metric tons)

1950 1951 1952 1953 1954 1955 1956 Hmu<‘ 1958 1959 1960 1961 1962 1963 1964 1965

A. Total

1. Casoline 2 3 3 7 10 10 10 1 1 1 10 10
« Kerosene - -

3+ Tuel eoils 2 2

HoOF
=
i

4. Lubricants - _ - - _
5. 4sphalt
6. Other - - - - -

1
|
!
t
1

B. Bunkers — Ncne

Ca
o

Tnland 4 5 4 3 5 7 10 10 10 1 10 10 10 = 10
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| TABLE 3.2
Ceuntry: Libarie« Potroleum mwwasOﬁmrwonmﬂawdwob
(thcusand metric tons)

1950 1951 1952 1953 1954 1955 1956 1957 1958 1959 1960 1961 1962 1963 1964 1965
4. Total
1. Gasoline T 6 T 8 21 10 10 20 20 20 20 30 20 20
2, Kerosene 3 3 4 3 T - - - - 10 10 - 10 10
e Fuel oils 6 6 6 6 6 10 10 10 20 20 30 30 60 T0
4. Lubricants - - - 1 1 1 1 1 1 1 1 2 4 3
5. Asphalt - - - - - - - - - - - - - -
6. Other - - - - - - - - - - - - - -

1 15 17 18 35 21 21 31 41 51 61 62 94 103

B+ Bunkers - - - - 3 - - - 1C 10 10 10 10 10
C. Inland 6 15 17 18 32 21 21 31 31 4 51 52 84 93
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TABLE 14
Ceuntry: Togo - Petroleum Products Consumption
( thousand metric tons)
1950 1951 1952 1953 1954 1955 1956 1957 1958 1959 1960 1961 1962 1963 1964 1965

A, Total
1. CGasolirc 2 4 T 4 4 4 4 4 6 10 10 10 10 10
2. Kerosene 2 3 5 3 4 3 4 3 3 10 10 10 10 10
3. Fuel oils 1 1 2 2 3 2 2 2 1 10 10 10 10 20
4. Lubricants - - — 1 - 1 - 1 1 - 1 1 1 1
5. Asphalt - - - - - - - - - - - - - -
6. Other - - - - - - - - - - - - —~ -

5 8 14 10 11 10 10 10 11 30 31 31 31 41
B. Bunkers — None
C. Inland 5 8 14 10 11 10 10 10 11 30 31 31 31 41
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TABLE 2
Kerosene — Total consumption
(thousand m. tons)

Country 1950 1951 1952 1953 1954 1955 1956 1957 1958 1959 1960 1961 1962 1963 1964 1965
1. Mauritania ) - - -~ - -
2. Senegal W 20 10 10 10 20
3. Guinea ) 10 w0 10 10 10
4. Mali : W 23 23 38 38 52 60 60 70 70 - - - 10 10
5, Ivory Coest¥) 30 30 30 30 30
&. Upper Volta - - 10 - 10
7. Dahcmey i0 20 10 10 10
8, DNiger - - - - -
9. Gambia - - 1 1 - - - - - - - - - -
10, Sierra Leone 4 1 1 1 > 10 10 16 10 10 10 10 10 10
11. Liveriz 3 3 4 3 7 - - - - 10 10 - 10 10
12. Ghana 27 22 24 25 28 40 30 40 40 50 S50 40 60 50
13. Togo 2 3 5 3 4 4 4 4 3 10 10 10 10 10
1l4. Nigeria 46 33 45 44 53 60 70 70 70 110 100 130 140 160

Total 105 84 118 115 146 174 174 194 193 26C 250 260 300 330
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TABLE 4
) Lubricants — Total .ooﬁm&uwgom
(thousand m, tens)
Country 1950 mewﬁwwmm: 1953- 1954 1955 1956 -1957 1958 1959 1960 1961 1962 1963 . 1964 1965

1. Mauritania. W . - - - - -

2. Senegal v
)

3. COuinea - - - - -
4. Mali 37 24 14 12 10 16 20 13 15 - - - - -
5. Ivory Coast : € 6 6 7 &
6. Upper Vclta : _ - -~ 1 1 1
7. Dahomey - 1 1 1 1 1
8. DNiger . - - - 1 1
9. Gambia - - - - - - - - - - - - - -
10. Sierra lLecne - 1 1 1 1 1 1 1 2 1 2 2 2 2
11. Liberia - - - 1 1 1 1 1 1 1 . 1 2 4 3 N
12. Ghana T T 8 5 9 12 10 11 10 12 13 13 . 16 16 h
13. Togo - - - 1 - 1 - 1 1 - 1. 1 1 1
14. Figeria . .5 .8 11 6 9 _11 10 14 11 14 19 18 21 23

Total =~ =~ 49 40 34 26 30 a2 42 41 - 40 41 5L 48 S8 60-
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TABLE 6
All Petroleum Products < Total Consumption
- (thousand m, tons)

Gomimy 1950 1951 1952 1953 1954 1995 1956 1957 1958 1950 1960 11 1962 163 1eca ao0n
1. Mauritanig 10 10 10 20 A o T
2. Senegal 1256 1308 1184 1204 1164 . .
%. Guinea A ‘ 50 130 200 210 220 .
L. Mald 816 1223 1354 1408 1480 1476 1710 2203 1555 30 30 40 - 50 60

5, Ivery Coast 186 156 186 197 208
sy - Upper Volta 20 20 3L 21 31
T« Dahcmey 41 51 31 41 kY
8, Niger 10 10 10 21 21
9., Gambia 4 5 4 3 5 7 10 10 10 10 10 10 10 10
10. Sierra Leone 18 15 15 17 19 32 113 363 276 303 324 395 385 348
11. Liberia 16 15 17 18 35 21 21 31 41 51 61 62 94 103
12, Ghana 220 207 227 236 261 340 313 389 389 416 459 438 416 514
13, Togo 5 8 14 10 11 10 10 1 11 36 11 31 3l 41
14, Nigeria 222 184 227 240 271 333 393 426 477 637 651 80O 761 863
Total 1301 1657 1858 1932 2082 2219 2570 3432 2759 3¢50 3251 3428 3521 3654
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TABLE m.
All Petroleum Products — Hbvmbﬂ Consumption
(thousand metric tons)

Country 1950 1951 1952 1953 1954 1955 1956 1957 1958 1959 Smo_ 1961 1962 1963 1964 1965
1. Mauritania T 10 10 10 20 20
2, Senegal 236 188 mo» 264 264
3, (uinea R0 130 200 MHC 220
4. Mali 198 218 259 298 348 356 410 423 455 30 30 40 50 60
5., Ivcry Ccast 176 146 176 qu‘ 198 “
£, Upper Volta 2C 20 31 21 31
7. Dahcmey - g 51 31 4 3l
8, DNiger 10 10 10 21 21
9. Gambia 4 5 4 3 5 7 10 1 10 10 10 1 10 10
10, Sierra Lecne 17T 15 15 17 19 32 53 113 56 83 44 85 105 118
11. Liberia 16 15 17 18 32 21 21 3 31 4 5L 52 84 93
12. Ghara 189 175 192 213 238 320 293 369 369 396 439 418 396 495
13, Tege 5 8 14 10 11 10 10 10 11 30 31 31 31 41
14. Nigerla 208 174 218 231 264 323 3183 416 467 627 641 780 731 835

Total 637 610 719 790 917 1069 1180 1369 1399 1760 1801 2078 2171 2517
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Million metric tons

Millions

de tonnes metriques
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PETROLEUM CONSUMPTION IN THE WEST AFRICAN
SUB—REGION

{in million metric tons)

CONSOMMATION DE PETROLE DAS LA SOUS—REGION DE

L AFRIQUE DE L'OUEST

{(en millions de tonnes metriques)
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Graphique 2
PETROLEUM (INLAND) CONSUMPTION
OF WEST AFRICAN COUNTRIES 1960, 1970, 1980

CONSOMMATION (INTERIEURE) DE PETROLE
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Graphique 3 &

CORRELATION BETWEEN GDP PER CAPITA
AND PETROLEUM CONSUMPTION PER CAPITA
(basis Table 23)

CORRELATION ENTRE LE PIB PAR HABITANT
ET LA CONSOMMATION DE PETROLE PAR HABITANY

(base- tableau 23)
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