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EQUIVALENTS

Currency

Currency Unit: Nigerian Pound (b)

U. S. $1 L 0. 357 (7 shillings 2 pence Nigerian)
L 1 U.S. $2.80

Weights

1 long ton = 1. 12 short tons - 1.02 metric tons

Fiscal Year

The fiscal year is April 1 to March 31
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CHAPTER I. 11'TRODUCTION

1. This volume analyzes the operations of the Nigerian power sector

for the fourteen-year period from April 1, 1951 through March 31, 1965 and

also presents the most recent forecasts for the period 1966 through 1970.

The forecast portion is subdivided into two periods: 1965-1968 which in-

cludes a detailed analysis of the projected results from operations, the

construction program, and the plan for financing expansion; and 1969-1970

which applies to the operation of the power sector after the Kainji Dam

has been commissioned. Emphasis is placed on the development and implemen-

tation of the power expansion plan in relation to meeting the continuous

increase in demand for electricity. An analysis of the sector as of March 31,

1965 is presented to show the most recent financial condition and the status

of projects under construction. The plan for financing capital expenditures

is given in detail.

2. The electric power sector primarily consists of two entities:

the Electricity Corporation of Nigeria (ECN) and the Niger Dans Authority

(NDA). Since 1951 ECN has been the operating utility responsible for the

generation, transmission and distribution of power throughout Nigeria and

it is under the jurisdiction of the Ministry of Mines and Power. NDA is

the authority established in 1962 to construct and operate the Kainji Dam

project which will eventually become the primary source of power for ECN.

NDA is under the control of the Office of the Prime Minister. A compre-

hensive chapter is devoted to each of these organizations. A brief dis-

cussion of other power undertakings is included. The summary of the

volume presents an over-all appraisal of the growth of the power sector

in Nigeria. To supplement the information in this chapter a map, several

schedules, statements and charts have been included as annexes.

CHAP'TER II. ELECTRICITY CORPORATION OF NIGERIA

1. Origin

3. Prior to 1951, with the exception of a few small privately owned

electric companies, electricity in Nigeria was generated and distributed

by thirteen undertakings owned by the Federal Government and four Native

Authority facilities at lbadan, Abeokuta, Kano and Katsina. Ordinance
No. 15 of 1950 created ECN as a Government statutory corporation to take

over the existing undertakings and to assume the responsibility for elec-

tricity supply throughout the country. ECN is controlled by a Board

consisting of a chairman and from eleven to sixteen members. Board members

are appointed by the Minister of Nines and Power for terms of three years.

The Board is responsible for the broad management policies involving such

matters as new employees, salaries and expenditures in excess of £25,000.

The Chief Executive Officer is the General Manager and is responsible for

the general administration of the corporation. He has the right to be



present at all Board meetings and authorizes expenditures not in excess
of £25,000. This officer is appointed by the Board with the approval of
the Minister of Mines and Power.

4. On April 1, 1951, the vesting date of the corporation, ECN took
over the thirteen Federal Government owned stations having a total in-
stalled capacity of 25.2 MWI. On April 1, 1952 the corporation absorbed the
facilities of the four Native Authorities.

5. Due to the lack of proper organization, planning and management in
the power sector nrior to 1951, all the uncdertakings transferred to ECN were
uneconomic units and the assets were either obsolete or in a very run-dowm
operating condition. Adequate replacements had not been provided and normal
maintenance had been neglected. ECN was confronted with an immediate re-
habilitation program as well as an expansion program for meeting rising con-
sumer demand for power. Transmission facilities were non-existent.

2. Rate of Growth

6. The record indicates that XCN has maintained a rather phenomenal
rate of growth in the sixteen-year period, 1951/52 through 1964/65. For the
most recent five-year period, 1960/61-1964/65, ECN's overall annual average
growth of energy was 21.3% and the average annual increase in the non-coinci-
dent maximum demands of all its undertakings was 18p. The greater percentage
increase in sales of energy has resulted in increasing the plant factors for
the various undertakings. The details of the growth of ECNM are presented in
Table 1 covering the fourteen-year period 1951/52 through 1964/65. A summary
of the magnitude of growth for this period is shown below:

Growth 1951/52 through 1964/65

1951/52 1964/65 Increase

Installed capacity (MW) 25.2 245.0 219.8
Sales (GWfH) 53.9 752.1 698.2
Sales Revenue (thousands of £s) 649 10,993 10,344
Number of Consumers 62,3621/ 192,101 129,739

1/ Applies to years 1955/56: earlier consumer figures not available.

7. Both residential and commercial/industrial demand for power have
risen at impressive rates; but industrial/commercial demand has been in the
forefront of the expansion. The distribution of sales for the fiscal year
ending March 31, 1965 was as follows:



-3-

Consumers Percentage

Residential 34.0%
Commercial 13.5%
Small Industrial 34.0
Large Industrial (special agreements) 17.0 64.5
Street Lighting 1.1
Miscellaneous O.4

100.0%

8. Past records indicate a steady decline in the percentage of
residential sales and an increasing percentage in commercial and industrial
sales. Since 1956/57 the percentage of residential sales has decreased
from 46d to 34%, while the percentage of combined commercial and industrial
sales has increased from 51% to 64.5%. This is some indication of the in-
dustrial expansion that has occurred in lNigeria in recent years.

3. Financial Results

9. During the first five years of operation ECN sustained increasing
annual operating losses climaxed by a loss of £405,000 in 1955/56. Early in
the succeeding year tariffs were increased by approximately 15% and for the
first time operations resulted in a profit. Since 1957 annual profits have
been realized, and at the year 1964/65 net operating profits reached the level
of an 8% return on the net fixed assets in operation. A schedule of the
annual net operating profits and rate of return is shown below:

Net Operating Profits
(thousands of £s)

Year Ending Rate of
March 31 Amount Return (%)

1952 85* -
1953 2634X- -
1954 275*
1955 315* -
1956 405* -
1957 62 0.7
1958 96 0.7
1959 433 3.1
1960 743 4.5
1961 1,351 7.1
1962 973 4.3
1963 670 3.1
1964 1,422 5.7
1965 2,072 8.0

* Loss



10. The upward trend in the rate of net operating profits between 1957
and 1961 was reversed during the years of 1961/62 and 1962/63 because of a
management decision to smbstantially increase the rates of depreciation and
also because of extraordinary maintenance costs due to major boiler failures
at the Ijora plant in Lagos, the largest generating station in Nigeria.

4. Investment and Its Financing

11. Three sub-periods on the expansion of BCN's capital assets can
be distinguished corresponding to ECN's development program.

(a) 1951/52 - 1955/56

12. During the first five years, through 1955/56, expansion consisted
primarily of rehabilitating old plant, constructing new generating plant
and enlarging distribution facilities. Operating losses during these years
were greater than annual depreciation charges and therefore ECN did not
generate any internal cash. The total capital expenditures for this period
of £13.1 million, was thus financed solely through Federal Government invest-
ments.

(b) 1956/57 - 1962/63

13. This seven-year period through 1962/63 reflected a change in pattern
in the construction program and in the financing plan. Generating capacity
became more concentrated in the main load centers and programs for trans-
mission of power were inaugurated. The consulting engineering firm of Preece,
Cardew and Rider was engaged by ECN for the design and supervision of con-
struction of the various projects. The first three transmission projects
were undertaken at: Oshogbo, Western Region; Enugu/Oji River, Eastern Region;
and, Victoria/Njoke, Cameroons.

14. A total of £23.3 million was expended on the seven-year expansion
program, which included 15h.7 -iW additional generating capacity and extensive
transmission expansion in the areas of Lagos, Ibadan, Oshogbo, Akure, Illorin,
Onitsha and Port Harcourt. To finance this extensive program, the Federal
Government made investments in ECN totaling £10.3 million. The Regional
Governments also made long-term loans to MON totaling £2.1 million, distributed
as follows: £1.3 million from the lUestern Region; £0.6 million from the
Northern Region; and, £0.2 million from the Eastern Region. The balance of
the funds,£10.9 million, was provided from ECN's internal cash generation.

15. During the first year of this period, 1956/57, the new town develop-
ment scheme was introduced. This is a scheme whereby the Regional Governments
make long-term loans to ECN to finance the construction costs involved in
supplying and distributing power to isolated towns in various districts in
their regions, which projects ECN would not ordinarily undertake. ECN will
either supply the power by setting up small new generating stations in these
towns or by extending its present lines to such towns. Thus far all such new
towvn developments have proved to be financially unprofitable. In the course
of ECN's normal distribution expansion, it will be engaged in rural electrifi-
cation to the extent of supplying power to areas where it has been determined



that a definite demand for power exists and sufficient justification for in-

curring the nec' ssary expenditures. Although this will not mean an immediate

solution of the problem of rural electrification, it will 
lead to a gradual

expansion in th 3 use of power in the unelectrified areas of the country.

i6. It wa3 also during this period that the Cameroons undertakings,

which included the only hydro stations in ECN's entire system, were taken over

by the West Cameroun Government when the Cameroon District seceded from

Nigeria in October 1961. As of March 31, 1965, BEN still had a claim against

the -est Cameroun Government amounting to about £426,000 for these assets.

(c) 1963/64 - 1968/69

17. The year 1963/64 was the first year of a new six-year expansion pro-

gram ending in 1968/69 at which time it is expected that the Kainji Dam will

be commissioned and become the main source of power in Nigeria. This program

is a part of the 1962-68 National Development Plan and it has been completely

coordinated with the Kainji Dam project. It was based on many extensive

studies by various groups and was adopted as the most economical 
means of

supplying power in Nigeria through 1968/69. (A brief description of these

studies is presentled in the introductory paragraphs in the following 
section

pertaining to NDA.) The program was designed as an interim plan to provide

the necessary additional generating capacity to meet the increasing demand

for power between 1964 and 1969, and to construct transmission facilities

which would became the nucleus of a national grid that would eventually

transmit power generated by the Kainji Dam. In addition it provided for ex-

pansion and intensification of the distribution system and further develop-

ment of rural electrification.

18. Total cost of this massive expansion plan, which will more than

double ECN's fixed assets, was estimated in 1963 at £46.2 million excluding

interest during construction. A summary of the construction program classi-

fied under the main construction expenditures according to regions is 
shown

in the following schedule:

Summary of Construction Program
(thousands of £s)

Northern Eastern Western

Description Region Region Region Other 1/ Total

C,eneration 2,004 3,765 6,496 - 12,265

Transmission 817 2,476 5,470 1,214 9,977

Sub-transmission - 451 2,115 1,000 3,566

Distribution 2,066 2,284 4,450 - 8,800

Mew towns
development 2,000 1,200 1,000 - 4,200

Niiscellaneous 2/ 915 800 930 4,755 7,40o

Total 7,802 10,976 20,461 6,969 46,208

1/ This column includes inter-regional projects such as interconnecting

transmission lines, and unallocated general exqenditures.
2/ This classitication includes contingencies, new headquarters building,

furniture and fixture, cffice niachines, workshop instrumrnents and equip-

.mert, vehi cles, and misce.laneous expanditures.



19. Table 2 provides a more detailed breakdown of the construction
program listing major individual projects.

20. To partially finance this expansion program ECN asked the Bank to
finance the foreign exchange required for the construction of transmission
lines and distribution facilities included in the first three and one-half
years of the six-year program. After a Bank appraisal a loan in the amount
of US$30.0 million (£10.7 million equivalent) was granted on March 12, 1964.
At the time of the loan, a financing plan for the entire six-year program
was developed which called for £28.9 million in newJ loans with the balance
to be provided by ECN's internal cash generation. For the first time ECN
borrowed foreign funds. The new loans expocted are shown below:

Schedule of Proposed Loans in Original Financial
Plan, 1963/64 - 1968/69

Source Amount
(thousands of £s)

Nigerian Loans

Regional Governments 2,102
Federal Government 3,500
Local Bank 480

Total Nigerian Loans 6,082

Foreign Loans

IBRD 10,714
U.K. 1,600
Suppliers credits 6,580
Future foreign loan 3,950

Total foreign loans 22,844

Grand Total 28,926

21. (i) Actual - 1963/64 and 1964/65. During the first two years
of this program, 1963/64 and 1964/65, construction expenditures totaled £13.4
million. As of March 31, 1965, ECN had dralmdown £2.4 million of the IBRD
loan and £0.4 million of a U.K. loan, and suppliers credits were arranged
amounting to £3.0 million. Internal generated cash covered the balance of
£7.6 million.

22. Two additional points should be noted about the six-year financial
plan. The Federal Government was scheduled to make investments totalig
£3.5 million during the first two years of the program, but the only invest-
ment actually made was a minor interest-free loan of £40,000 to finance a
small plant to provide power for a new cement factory at Koko. Because the
originally planned Government loans of £3.5 million did not; materialize, ECN
was compelled to use all its available funds for the construction program



and thus unable to pay the interest on the Government's previous investments.
Such interest has been accruing for the past three years and as of Il4arch 31,
1965, amounted to about Z2.3 million. Negotiations are now in process where-
by ECN is seeking to cancel the amount of accrued interest payable by off-
setting it with a similar amount credited to the Federal Government's invest-
mnent account. The second point is the fact that the Regional Governments did
not make any of the expected loans to ECN during these first two years. Be-
cause of the lack of these funds the new town development schemes were cur-
tailed.

23. As of March 31, 1965 the construction program was considerably
behind schedule primarily due to the fact that,until September 1964, there
were delays in signing contracts by the management of the Corporation. With
the appointment of a new general manager in September 1964, immediate im-
provements occurred and it is now expected that the construction program
vill be rapidly accelerated and will be ultimately completed by the end of
the six-year period. During the first two years to March 31, 1965 only two
major deviations have been made to the program, both of which were approved by
the Bank. The first change was a crash program to increase generating capacity
at the Ijora station in Lagos by adding two 15 MW gas turbines. The combina-
tion of frequent breakdowns of the older generating sets, inability to rehabili-
tate them to their name-plate capacity, and the increasing demand for power
had placed Lagos in a serious power situation whliich could become critical with
further breakdowns. Negotiations were entered into between ECN and the Export/
Import Bank for financing this project. (Note: a £1.2 million equivalent loan
by the Export/Import Bank was signed on May 26, 1965.) These gas turbines are
scheduled for operation in December 1965. This project will replace the Afam
Power Station-Second Extension (5th generating unit) in the Eastern Region
as scheduled in the original six-year plan.

24. The second deviation in the program was the decision to construct
a power station consisting of four 1.5 MWJ diesel units at Jebba in the
Northern Region at an estimated cost of £580,000. This station is required
to supply power to a paper mill now under construction and to meet the ex-
pected increased residential and commercial demands for power resulting from
the development of the Kainji Dam Area.

25. Table 3 summarizes the annual capital expenditures and sources of
funds for the fourteen-year period from the year of ECN's organization, 1951/52
through 1964/65.

26. (ii) Forecast - 1965/66 through 1969/70. This section per-
taining to projections of operations and expansion has been subdivided into
two periods: a three-year period, 1965/66-1967/68 and a two-year period,
1968/69 and 1969/70.

27. 1965/66 through 1967/68 period. Total internal cash
generation for the three-year period, 1965/66-1967/68 is estimated at £21.8
million. After providing for interest and amortization on actual and pro-
posed loans, return on the Federal Government equity investment (known as
variable interest stock) and increased working capital, a total of £8.0
million is available for construction expenditures. ECN estimates that of
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this £8.0 million, £6.3 million will be expended during this three-year
period, leaving a balance of £1.7 million available for future construction.

The total internal cash generation is based on ECN's most recent (May 1965)

estimates as shown below:

Estimates of Generation, Sales and Revenue from Sales 1/

1965/66 1966/67 1967/68

% Increase % Increase % Increase
Over Over Over

Previous Previous Previous
Amount Year Amount Year Amount Year

Units generated
(GWH) 2/ 1,158 25.2 1,374 18.7 1,592 15.9

Sales (GHLW) 936 24.5 1,133 21.0 1,324 16.8

Revenue from sales
(£s 000) 13,540 23.1 16,241 19.9 18,876 16.2

Average revenue per
kwjh (in pence) 3.47 3.44 3.42

1/ Source: Commercial Engineering Department, £CI;
2/ Including purchased energy

28. ECN has assumed that rates for electricity will remain unchanged.
The decline in the average revenue per kwh shown above is due to estimated
increased sales to new large consumers under special agreements and increased

consumption by existing consumers in the lower tariff blocks. In fact, the

decline in the average revenue per kwh has been recorded for a number of

years and is projected to continue. In 1959/60, it amounted to 3.85 pence,

compared to 3.51 pence in 1964/65. It is projected at 3.33 pence in 1970/71
and at 2.07 in 1977/78, i.e. at less than one-half of the present average
unit revenue (See Table 4).

29. The forecast of total generation during this three year period is

about 7% higher than estimated by ECN in 1962, which estimate was based on

an electricity market survey report prepared by the consulting firm of Dlerz

and McLellan. This increase in generation is based on ECN's latest informa-

tion concerning future demand and particularly on estimates of new industrial

and commercial enterprises having substantial power requirements. A de-
tailed schedule of the expected large consumers is included as Table 5.

30. ECN's present forecasts of maximum demand and generating capacity
of the three regions are shown in charts 1 to 3. Sineo
it is estimated that the Benin/Onitsha 330 kv transmission line connecting
the Eestern and Mid-Western Regions will be completed in December 1967, Chart
1 shlows the combined position of these two regions and the WiFestern Region

after this date. The criterion used to determine the effective firm capacity
is the assumption that the largest unit wo-uld be out of operation at the time

of maximum demand. These charts indicate that, because of ECN's lack of

sufficient stand-by plant, serious power situations could occur in the W^,estern



- 9 -

Region during calendar year 1965 and in the Eastern Region in calendar year
1967.

31. ECN's revised estimated construction cost for the six-year period
ending March 31, 1968, is £47.5 million excluding interest during construction.
This represents an increase of £1.3 million over the 1962 estimate. Most of
this increase may be attributed to the aforementioned substitution of gas
turbines at Ijara for the fifth generating unit at Afam and the addition of
the new power station at Jebba. The revised construction schedule for the
three-year period, 1965/66-1967/68, is summarized as follows:

Forecast of Construction Expenditures
(excluding interest during construction)

Year Amount
(£000)

1965/66 14,638
1966/67 10,675
1967/68 5,052

Total 30,365

The present plan to finance these expenditures is:

Source of Funds Amount
(£000)

Foreign long and medium-term loans:

Undrawn balance of existing loans 13,319
Proposed new loans 6,135 19,454

Nigerian loans:

Federal Government 2,000
Regional Governments 1,840 3,840

Total all loans 23,294

Temporary bank credit - foreign 750
Internal cash generation 6,321

Total funds 30,365

32. Details of the estimated sources and applications of funds for
this three-year period have been provided in Table 6. The total foreign
borrowings of £19.5 million showm above consist of the following loans:
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(thousands of Zs)
Amount of

Loan Drawdowns
Prior to

5iarch 31, 1965 1965/66-1967/68

I. Loans in effect

IBRD loan No. 372 10,714 2,h08 8,306
UK loan 430 365 65
Export/Import Bank loan 1,200 - 1,200
Suppliers Credits 3,748 - 3,748

Total loans in effect 16,092 2,773 13,319

II. Proposed loans

IJK loan 735 - 535 1/
:[BRD loan 3,600 - 3,600
Commonwealth Development Corpora-

tion loan (UK) 2,000 - 2,000

Total proposed loans 6,335 - 6,135

Grand Total 22,h27 2,773 19,h54

1/ Balance of loan £200,000 wrill be drawndown in 1968/69.

33. Annual drawdown on above loans and drawdowns on Nigerian Federal
and Regional Governments' loans are presented in Table 7. ECN estimates
that about 58% of all borrowiings for this three-year period will be drawn-
down during the first year, 1965/66. In addition to these loans, arrange-
ments have been made for a £750,000 bank overdraft with Barclays Overseas
Bank-UK as a temporary measure to provide ready funds for financing projects
included in the IBRD loan No. 372. After periodic drawings and repayments
of these funds, it is expected that this temporary borrowing facility will
be terminated by March 31, 1967. Negotiations for the £2.0 million Common-
wealth Development Corporation (CDC) loan commenced in 1964 and it is ex-
pected that the loan will be finalized very soon. These funds may only be
used for such development projects as agreed to between ECN and CDC from time
to time, but at the present ECN estimates that the full amount will be utilized.
It is ECN's intention to formally apply to IBRD for a second loan amounting
to £3.6 million within the next few months. The major project to be financed
by this proposed loan is the Benin/Onitsha HV transmission line which is the
connecting link for the mid-WJestern and Eastern Regions' transmission systems.

34. 1968/69 and 1969/70 Period. ihe year 1968/69 is the
final year of ECN's six-year expansion program, and 1969/70 is expected to
be the Kainji Dam's first full year of operation. During this period there
will be a significant change in the pattern of ECN's capital expenditures
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and method of financing such costs. The new generating plants in ECN's
six-year program are scheduled for completion prior to 1968/69. Except
for small generating units associated with the new towns development schemes
additional generating stations will not be required for at least the next
ten years because ECN will be receiving the entire power output of the
Kainji Dam. Therefore ECN's construction costs after 1967/68 will be limited
to expansion of the distribution systems and development of new towns schemes.
Annual capital expenditures should be considerably less than those incurred
during the previous five years, and they are estimated to range from about
Z3.4 million to £h.5 million per year through 1972/73.

35. Total construction expenditures for 1968/69 and 1969/70 are
estimated at £7.4 million. The financing of these expenditures will be
supplied primarily from internal cash generation. New foreign loans will
not be required. The only foreign funds needed during this two-year period
are estimated at £0.2 million, which represents the final drawdown on the
proposed UK loan. ECN estimates that the Regional Governments will provide
about £1.8 million for new town developments.

36. The IBRD loan requires ECN after March 31, 1969, to earn an 8%
return of its average net fixed assets in operation. Based on this require-
ment, it is estimated that during this period ECN's internal cash generation
will provide about £7.6 million in excess funds which would be available
for future expansion (see Table 6).

37. The latest estimates of generation and sales for this period are:

Estimates of Generation, Sales and Revenue from Sales 1/

1968/69 1969/70
% Increase % Increase
Over Previous Over Previous

Amount Year Amount Year

Units generated (GWH) 2/ 1,837 15.3 2,075 13.0
Sales (GEH) 1,5h1 16.3 1,756 13.9
Revenue from sales (£000) 21,770 15.3 24,584 12.9
Average revenue per kwh (pence) 3.39 3.36

1/ Source: Commercial Ehgineering Department, ECN
2/ Including purchased energy

38. Up to the present time no acceptable plan has been proposed for
the coordinated operation of the power sector after the Kainji Dam is
commissioned. There appears to be little likelihood that ECN and NDA would
be consolidated. The main obstacle to an operating arrangement satisfactory
to both EMN and NDA is the issue of which organization will own and control
the transmission system upon the completion of the national grid. At the
suggestion of the Cabinet, NDA's consulting engineers, IMerz-McLellan, and
ECN's consulting engineers, Preece Cardew and Rider, have been appointed to
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make a detailed study of the power sector for the purpose of formulating a
plan for the operation of the sector after 1968. This report, issued on May 27,
1965, emphasized divergent opinions concerning the transmission problem, so
the matter still remains unsettled.

CHAPTER III. NIGER DAMS AUTHORITY

1. Origin

39. The Federal Government's decision to construct the multipurpose
Kainji Dam--the largest single project in the National Development Plan--was
predicated on the following series of studies and investigations:

(a) The Federal Government engaged the Netherlands Engineering Consult-
ants (NEDECO) to make hydrological, and navigational investigations
of the Niger and Benue rivers. These investigations were started
in 1953 and were scheduled for completion in early 1959.

(b) In March 1958, ECM commissioned Balfour, Beatty & Co., Ltd. to
investigate the hydroelectric potential of the Niger River in the
vicinity of Jebba.

(c) Because of overlapping of work, Balfour Beatty and NEDECO agreed
to act as joint consultants in the preparation of the Jebba report.
In Deceinoer D9 , th--e Jebba Feasibility Report was issued and
recommendod thbt a ra be constructed in the Kurwasa area some 65
miles upstream cf Jcbba.

(d) In 1958, the Northern Region Government and ECN engaged Sir
Alexander Gibb and Partners in collaboration with Preece, Cardew
and Rider to undertake a separate investigation of the power
possibilities of the Shiroro Gorge on the Kaduna River. A pre-
liminary report was issued in February 1959 with supplements in
April and Play 1959.

40. Shortly thereafter representatives of the Federal Government, the
Northern Region Government and ECN unanimously recommended that the first
power development project should be on the Niger River in the Kurwasa area
and subsequently additional developments at Jebba and Shiroro Gorge.

41. The joint consultants, NEDECO and Balfour, Beatty & Co., Ltd.,
were commissioned to proceed with the next stage of detailed investigations
for the Niger River project. Sir Alexander Gibb and Partners were authorized
to make further studies of the Shiroro project. Preece, Cardew and Rider were
engaged to assist Balfour, Beatty on transmission problems and also to collab-
orate with cir Alexander Gibb and Partners on the electrical and mechanical
features of Shiroro. To finance these additional studies a US$700,000 equiva-
lent grant was obtained from the United Nations Special Fund, with IBRD acting

as the Executing .Agency. The joint consultants completed their work and
issued a ccmprehensive feasibility report in April 1961.
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42. Various other studies and investigations were made pertaining to
the Niger Dam project and the power sector. The Stanford Research Institute
undertook an economic analysis of Nigerian transport, including river trans-
port on the Niger in 1960. Two financial reports analyzing the costs of the
Niger River project were issued in June and November 1962, by Cooper Brothers
and Co., Chartered Accountants of London. The engineering firm of Stone and
Webster was retained by IBRD in 1963 to make a study of the econcmic justifi-
cation of the hydroelectric project in comparison to alternative means of
providing power. This study was completed in late 1963. The consulting en-
gineering firm of Nklerz & McLellan was commissioned to make power market studies
on a nationwide basis and this resulted in two detailed reports issued in 1959
and 1962.

43. All of these special studies and investigations culminated in the
fin a decision to construct a dam, navigation wxorks and a hydroelectric plant
on the Niger River near Kainji Island, which became known as the Kainji liulti-
purpose Project. While it is referred to as a multipurpose project, IBRD
has concluded that the only immediate, substantial benefit will be power.
However, under proper development and management, additional benefits should
materialize in the areas of agriculture, fisheries and navigation.

2. The Niger Dams Act

4h. To implement the Kainji project Nigeria created Niger Dams Authority
(NDA) by the enactment of federal legislation in 1962. The primary purpose
of the NDA Act was to establish an agency to carry out the construction,
maintenance and operation of the Kainji Dam and ancilliary works, for the
generation of power, improvement of navigation, flood control, pisciculture
and irrigation. The Act further provides for the selling of bulk power to
ECN and the acquisition of ECN's generating stations and other works as may
be agreed by the two entities. Finally NDA is to investigate, plan and sub-
mit to the Prime Yinister other schemes for the development of the Niger
River and its tributaries.

3. The Kainji Hydroelectric Development

45'. The Kainji Development is located on the Niger River about 65 miles
upstream of Jebba and about 630 river miles from the coast. (see map for loca-
tion of plant site and 330 kv transmission system.) The Kainji scheme may be
divided into three basic features: the dam, the power station and the naviga-
tion works.

46. The Dam: The principal section is a concrete gravity dam across
the left channel and island. It will be 1,800 feet long with a maximum height
from crest to foundation of 215 feet. This section will include the intake
dam which will control the supply of water to the power plant and the spillway
necessary to pass flood flows under controlled conditions and to ensure down-
stream flows to meet the requirements of navigation and other users when pow-Jer
plant flows are insufficient. Flow over the spillway wrill be controlled by
four 50 foot by 90 foot radial (tainter) gates which -rill be raised as
necessary. Across the right channel there will be a rock and earthfill dam
having a total length of about 8,0oo feet and a maximum height above founda-
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tions of 235 feet. A similar left bank rock and earthfill dam 4,000 feet in
length writh a maximum height above foundations of 120 feet will complete the
main section of the dam. A low saddle dam about 2-3/4 miles long, will be
necessary beyond the left bank section to retain water to an elevation of L70
feet above sea level.

47. The Power Station: The power plant will be situated immediately
downstream of the intake dam. The initial installation will consist of four
generating sets with provision for an ultimate installation of twelve. Each
of these will be supplied with water from the reservoir through a steel-lined
intake passage in the dam. The turbines are to be the 110,000 h.p. Kaplan
type and will drive generators rated at 80 NW. The main transformers situated
between the dam and powerhouse will be rated at 170 HVA and will convert the
power from 16 kv to 330 kv before feeding it via overhead lines to the switch-
yard (situated on -the island immediately downstream of the dam). Transmission
lines will run to Jebba and the various load centers in Nigeria.

48. Navigation Works: Navigation past the dam from tailwater to
reservoir will be by means of two locks and an excavated canal on the left
bank. The low level lock with a lift varying between 54 and 40 feet is to
have an entrance h,000 feet dovmstream of the dam and leading into an inter-
mediate basin. From this basin, the upper lock with a lift varying between
83 and 35 feet, will take vessels to the reservoir at an elevation between
h65 and 423 feet above sea level. Additional work will be carried out to
improve navigation downstream of Kainji at A-rwru, 11 miles from the dam,
where the existing rapids will be by-passed by a canal through the right bank
of the Niger River. This canal is to incorporate a single lock system with
a maximum lift of 25 feet. Also, at Kpatachi 4 miles from Kainji, rock
obstruction will be cleared to improve river flow gradients.,

4. Original Project Cost and Financing Plan

49. The preliminary estimate of the cost of the Dam, exclusive of
capitalized interest, amounted to £68.2 million. As reported in IBRDIs
appraisal report in June 196h, the estimated total cost of the Kainji pro-
ject was £74.6 million which included £10.9 million as interest capitalized
during construction and £0.4 million as working capital. Of the total capital-
ized interest £h.8 million would not require the payment of funds during the
construction period. Therefore, the total estimated funds required for the
project amounted to £69.8 million.

50. To develop a financial plan for this project a Consultative Group
was formed under the leadership of IBRD. Subsequently, through this group,
the following financial plan was drawn up:
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Sources of Project RFnds

Proposed Sources Amount
(millions of £s)

IBRD loan 29.3
Italian loan 8.9
U.K. loan 3.2
U.S.-A.I.D. loan 3.6
Netherlands loan 0.4
Nigerian Government loan 24.4

Total 69.8

5. Progress to March 31, 1965

'51. Prior to March 31, 1963, most of the activity was devoted to pre-
liminary investigations and various studies relating to subjects such as
geology, navigation, channel improvements, surveys, etc. The first two con-
tracts were signed for the purchase of temporary bridges. Thos. Storey
(Engineers) Ltd., U.K., was contracted to supply a floating Bailey bridge
and British Insulated Callender's Construction Co. Ltd., U.K., to supply a
fixed Callender Hamilton bridge.

52. Activity increased considerably during fiscal years 1963/64 and
1964/65. As of March 31, 1965, the status of contracts, after international
competitive bidding, is summarized in the following schedule:

Status of Contracts

Contractor Description Amount
(too00)

I. Awards

Sir Lindsay Parkinson Nigeria, Access road & bridge erection 261
Ltd.

Impregilo S.p.a. (Italy) Main civil engineering works 35,728
ASEal (Sweden) I-ain aenerators 1,361
ASEA (Sweden) Generator transformers 300
English Electric Co. (Ltd.) UK Turbines 2,071

II. Letters of Intent Issued

Voest (Austria) Intake gates
Voest (Austria) Spillway gates
Provincial Engineering Ltd.

(Canada) Overhead cranes
Terni, Societa per Industria

e L'Elettricita, S.p.a. Lock gates and ancillary
(Italy) equipment
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53e Daring fiscal year 1964/65 the following loans wele signed and
became effective:

Committed
Amount Nigerian £

Source Currency (millions) Equivalent

Italy Italian Lire 16,337.6 9,416
U.S.-A.I.DO U.S. dollar 14.0 5,000
U.K. £ stg. 5.0 5,000
Netherlands Dutch guilders 10.0 1,000
IBRD U.S. dollar 82.0 29,300
Nigeria £N 30.0 30,000

Total Amount 79,716

54. The loans from the U.S., U.K. and Netherlands were tied to goods
and services procured in their respective countries. Because of these limi
tations NDA estimated that only £3.6 million of the £5.0 million U.S. loan,
£3.2 million of the £5.0 million U.K. loan, and £0.4 million of the E1.0
million Netherlands loan would be utilized. Interest during construction
on the Niigerian Government loan was included in the maximum amount of this
loan. Since the terms of the loan provided for a grace period on such in-
terest until Kainji was completed, the actual funds drawn from the Govern-
ment would be substantially less than the maximum amount of the loan. It
was estimated, however, that the total amount of funds available from these
loans would be sufficient to finance the construction program.

55. By the end of fiscal year 1964/65 the bridges were erected and
in full use; the Wawa-Kainji access road was completed; the 53 mile Mokwa-
Kainji access road was virtually completed; work was well along on the
10-mile Awuru-Kainji access road; considerable progress was made on the
construction camp including roads, houses, and public service such as
water, sewerage and electricity; and extensive excavation had been carried
out at the right and left tailrace channel, intake dam, power house, spill-
way and abutment blocks, right fill dam and at the lock channel. The main
civil works contractor had a labor force of 5,478 including 445 expatriates
on March 31, 1965. On this date the resident engineers supervisory staff
numbered 141 of which 59 were expatriates.

56. Construction costs incurred to March 31, 1965 totaled about £9.1
million, with £1.1 million having been spent in 1963/64 and £8.0 million
in 1964/65. These costs were financed by loan drawdowns as follows:

Loans Amount
(£000)

Italian 1,363
U.K. 280
IBRD 1,109
Nigerian Government 6,397

Total 9,149
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57. However, at March 31, 1965 it became necessary to revise the
estimated construction costs and financial plan. Original construction
costs were underestimated by about £1.5 million of which £1.1 million
pertained to the main civil works costs, and £OA4 million to electrical
and mechanical costs. Furthermore, NDA estimated that the useable portion
of' the U.S.-A.I.D. loan, which could only be used to cover 501 of procure-
ment in the United States, would be reduced from £3.6 million to only £460,OCO.
(The main civil works contractor, Impregilo, lowered its estimate of US pro-
curement to £1.3 million. This amount was further reduced because, in order
to save on shipping time, purchase was made in Nigeria of U.S. manufactured
equipment which had already entered the country. NDA was subsequently ad-
vised that financing such costs from the U.S.-A.I.D. loan had been disallowed
under the terms of the loan agreement.) The net effect of the increased con-
struction costs and the decrease in U.S.-A.I.D. funds resulted in an additional
fund requirement of about £4.6 million. NDA expects to obtain £1.4 million
from greater utilization of funds from existing foreign loans; £0.8 million
from the U.K. loan and £0.6 million from the Netherlands loan. Steps are
being taken to provide the remaining balance of £3.2 million. A small portion
of the amount could possibly be covered by a Canadian grant of about US$1.0
million or £357,000 equivalent. NDA is negotiating with U.S.-A.I.D. to re-
lease some of the restrictions in its loan agreement so as to increase the
utilization of such funds. No decision in this respect has yet been reached.
Other borrowing possibilities are being explored but in the event of a
shortage of funds the Federal Government is pledged to provide whatever funds
are required to complete the project.

6. Projections

58. The projections have been subdivided into two periods: 1965/66-
1967/68 and 1968/69-1969/70.

59. Three-Year Projection 1965/66-1967/68. This period covers the
third, fourth and fifth years of the Kainji project's six-year construction
period. NDA's estimate of construction costs are as follows:

Year Amount
pOOO)

1965/66 16,262
1966/67 19,798
1967/68 17,700

Total 53,760 1/

1/ This is exclusive of £360,000 required for the 5th and 6th generating
units (see para. 61).

These costs are expected to be financed by drawing dot loans as shown in
Annex 8, Detailed Forecast of Cash Drawdowns of Loans. Included in this
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three-year projecti,on is a total of £2.5 million drawn on new loans in the
period 1965-1968 1/ required to cover the increased construction costs and
the reduction in utilization of funds available from the U.S.-A.I.D. loan.

60. Two-Year Projection 1968/69 and 1969/70. The Kainji project is
scheduled for completion by December 31, 1968, but because of retention fees
and final payments, disbursements will also be made in fiscal year 1969/70.
Construction expenditures are estimated at £10.3 million in 1968/69 and £2.1
million in 1969/70. Except for about £0.8 million from new borrowings these
costs would be covered by existing loans (see Table 6).

61. After 1968, eight additional 80 MW generating sets are scheduled
for installation. The long-range forecast calls for the operation of the first
two of these sets in 1969/70, with the remaining units to be installed every
one or two years until 1979/80, at which time the dam would be fully loaded.
The estimated cost of these two additional units is £3.1 million. (The total
cost of the Niger Dam with six units would thus amount to £78.3 million.)
Because of the construction time involved, expenditures for the first two
additional units would probably commence in 1967/68. Since Kainji does not
reach the operating stage until 1969/70, and thus does not generate any funds
until that time, additional borrowing will be necessary to finance these two
units. In the Bank's appraisal report on the Kainji Project of June 3, 1964,
a proposed foreign loan cf £3.1 million to cover these costs was included.
NDA is presently considering the application of the remaining unused portion
of the U.K. loan under the original Kainji project to partially finance the
cost of these two units. If such arrangements could be made, the new required
borrowing would bea considerably less than £3.1 million.

62. As mentioned in the chapter on ECN, no agreement has been reached
on the operation of the power sector after the Kainji dam is commissioned.
In the Bank's appraisal report on the Kainji project, the projections after
1968/69 were based on the assu=.tion that NDA would remain as a separate
organization and operate only the assets it constructed. Furthermore the Bank's
loan agreement requires NDA to maintain at least an 8%o return on its net fixed
assets in operation. On this basis it was estimated that in 1969/70, the
first year of operation, NDA's internal cash generation would be about £7.9
million of which about £1.7 million would remain after meeting all fund re-
quirements. After 1969/70 NDA does not contemplate any future loans as its
internal cash generation should be more than adequate to finance generating
units number 7 through 12 and the expansion of its transmission system as re-
quired.

7. Possibility of Further Cost Increases

63. Meetings with NDA's consultants in U.K. in May 1965 indicate that
further increases in construction costs are likely to occur. Preliminary
estimates have been made that transmission and engineering costs will exceed

1/ This is a part of the total net increase of £3.2 million, mentioned in
paragraph 57.
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the original estimates but the amounts have not yet been determined. In-
vestigations are nowi being made concerning these increases. In addition,
difficulties have been recently encountered in connection with resettlement.
The original plan, approved by the Council of Ministers in May 1962, pro-
vided that the Northern Region Government, upon receipt of funds from NDA,
would assume total responsibility for resettlement. Recently the Northern
Region Government has, unfortunately, been meeting increased resistance in
transferring residents in the Kainji area to other locations. Many are
objecting because they must move great distances from their present locations,
that the land awarded them is not suitable and not comparable to the land
given up, that the amount of land allocated for resettlement is not sufficient
to accommodate the transferred people, and that funds received from the
Northern Region Government are not adequate. Resettlement has also caused
innumerable social and political problems, such as conflicts between towns
as to absorbing the people to be resettled, the moving of people over district
lines, the mixing of various tribes, and the separation of closely knit units.
Meetings have been held by representatives of NDA, the Northern Region Govern-
ment and the Federal Governmnent for the purpose of solving the resettlement
problem. The Northern Region Government's most recent proposal is that NDA
should construct housing for these people in accordance with Northern specifi-
cations and also finance the cost. No agreement has yet been reached. Be-
cause these recent estimates are so indefinite the possible cost increases
have not been included in the projections shown in the annexes. If these
increased costs materialize NDA will be forced to make arrangements for addi-
tional borrowing or to obtain the necessary funds from the Government.

CHAPTER IV. CONSOLIDATED FMID REQUIRERMTS AND
SOURCES OF FUNDS OF ECN AND NDA

64. A consolidated statement of required funds and sources of funds
for ECN and NDA covering the five-year period 1965/66 through 1969/70 is pro-
vided in Table 9. Subtotals have also been shown for a three-year period
1966-68 and a two-year period 1969-70. Construction costs and other ex-
penditures are estimated to total about £134.3 million. These fund require-
ments are expected to be financed by £95.5 million in loans (£68.2 million
from foreign loans and £27.3 million fran Regional and Federal Government loans)
and the balance would be covered by internal cash generation. By the end of
:L969/70 funds available for future construction programs are estimated at
about £11.3 million.

65. Table 9 indicates that new foreign loans required total £12.7
million: £6.3 million for ECN and £6.4 million for NDA. £3.1 million of
NDA's new foreign loan requirements is applicable to the second stage develop-
ment of Kainji which will cover the foreign costs of the fifth and sixth
generating units.

66. The projections for the three-year period 1965/66-1967/68 show that
under the present financial plan ECN's borrowings and internal cash genera-
tion will completely cover all fund requirements and also provide a small
balance of about £1.7 million which would be available for future construc-
tion costs. During this period NDA generates no internal cash and its con-
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struction costs would be covered by drawdowns on existing and proposed loans.

67. However,Table 9 presents a somewhat incongruous situation during
the two-year period 1968/69 and 1969/70, because large borro-wings are estimated
while a substantial amount of excess funds will be available. Estimated ex-
cess funds during the period total about £9.6 million and borrowings are es-
timated at about £17.4 million. This is because the projections were based cll
ECN and NDA operating as separate organizations in accordance writh present
Government policy. During these two years BCN generates alDout £7.6 million or
nearly 80% of the total excess funds because of: 1) the large reduction in
its capital expenditures; 2) the closing doTn of its high operating cost
plants; and 3) the fact that it is required to earn an 8% return on its net
fixed assets in operation in accordance with the terms of the Bank's loan
agreement. In the case of NDA, borrowings are estimated at £15.1 million of
which £ll,6 inillion will be required in 1968/69. NDA ts estimated excess fundsof
about £2.0 million are not generated until :L9b9/70 which is its first year of
operations. Thus the projections based on ECN and NDA remaining as separate
operating organizations, substantial borrowings will still be necessary to-
wards the end of the five-year period even though £11.3 million funds would
be available at the end of 1969/70 for future construction costs.

CHAPTER V. THE PRIVATE POWER SECTOR

68. There are few privately owned power plants in Nigeria and, except
those of the Nigerian Electricity Supply Corporation Ltd., (NESCO), and the
African Timber and Plywood (Nigeria) Ltd., (AFTAB), all such plants are
generally used only for standby purposes. The largest of these include the
following:

Description Capacity
(kw)-

Enugu coal fields 250
Dunlap plant at Dunlap Estate

in Calabar 500
United African Company at Burutu 750

1. Nigerian Electricity Supply Corporation, Ltd.

69. This privately owned company was incorporated in 1929 in U.K. It
operates in the Plateau Province of the Northern Region and its generating
stations are situated on the Bauchi Plateau just south of the city of Jos.

70. The facilities of NESCO consist of six small hydroelectric stations
(the largest of which has an installed capacity of 8 NW), one standby remotely-
controlled diesel station having two units with a combined capacity of 4 III,
68 miles of transmission lines operating at 66 kv and 107 miles at 33 kv. The
total installed generating capacity is 25 NlW.

7:L. NESCO has a concession from the Government to supply power for the
tin mining operations in the Bauchi Plateau area. It is also required to
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supply ECN with bulk power for distribution in the three contiguous towns of
Jos, Bukuru and Vom. NESCO's concession expires in the year 2001. 1With
special permission from the Nlinistry of Mines and Power, NE]SCO may also supply
local private consumers who are not located near BCN's lines but in the past
such distribution has never exceeded 1o of NESCO's output.

72. From fiscal year ending February 28, 1956 to February 28, 1965,
NESCO's units sold increased from about 64,400,000 kwh to 113,300,000 kwh, or
a total increase of 76.o During this period the distribution of sales was:
85.2% to the tin mining industry, 13.9% to ECN and 0.9% to small private
consumers (see Table 10). NESCO's sales increased annually from 1955/56
through 1957/58 but in 1958/59 it severely dropped (nearly 451) because of
the sharp decline in mining operations. This was due to the sharp fall in
the world market price of tin; it led to the shutting dowm of many Bauchi
Plateau tin mining ventures. It was not until 1961 that the mining industry's
demand for power increased over the previous high demand of 1958. From
1960/61 through 1964/65 NESCO's sales to the mining industry increased by
about 391l0 to an all time high of 99,600,000 kwh. The recent growth experienced
in the power requirements of the mining industry has been due to: 1) the rising
output caused by the continuing improvement in the world market price for tin;
and 2) the granting pf incentive power rates for off-peak loads. Mining opera-
tions were intensified during recent years by initiating two daily work
shifts and finally three daily work shifts, and by extending the work week
from five days to seven days.

73. NESCO's sales to ECN increased annually from a total of 7,900,C00
kwh in 1955/56 to 13,000,000 kwh in 19614/65, except for a decline experienced
in 1963/64. This was caused by the bankruptcy of one of ECN's largest con-
sumers, the Embel Company, which operated a new smelting plant in Jos. The
company was liquidated and the plant has since remained idle.

74. To provide power for the increased demand in recent years, NESCO
undertook a four-year expansion program in 1960. This included the con-
struction of a dam, two hydroelectric stations (combined installed capacity
3 MW) a 4 NE standby diesel station, and increasing its main transmission
line from 33 kv to 66 kv. This program was completed in 1964.

75. Prospects for the continuation of NESCO's present growth rate are
not very favorable and the company anticipates a declining rate of increase.
This is because a large percentage of its output is absorbed by the mining
industry. During the past few years mining operations have increased sub-
stantially, but the remaining ore is becoming more difficult to mine and thus
with the accompanying increases in mining costs, continued growth at the pre-
sent rate is not expected. Furthermore, unless new industry is developed in
this area it is expected that ECN's future demand for power will only increase
at a low rate. Since NESCO's outlook is not very optimistic no definite plar.s
have been formulated for future expansion. If unforeseen demands for in-
creased power materializes in the near future NESCO would install another
small diesel unit. Another possible expansion program would be raising the
levels of the dams to increase the water storage. In any event, since the
future expansion does not involve an extensive program, NESCO does not con-
template any borrowings as it expects the internal cash generation to be
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sufficient to cover all construction costs.

2. African Timber and Plywood (Nigeria) Ltd.

76. The African Timber and Plywood (Nigeria) Ltd., (AFTAP) is located
at Sapele in the Mqidwestern Region south of Benin City. Total installed
capacity of AFTAP's generating station is 4.5 MW. In the past ECN has pur-
chased bulk power frcm AFTAP for local distribution in the Sapele area. In
1961/62, when ECN increased the capacity of its Wfarri station and completed
a 33 kv transmission line from lWarri to Sapele, AFTAP did not sell any power
to ECN. ECN purchased a limited amount of power in 1963/6l1 from AFTAP for
peaking purposes only, but no power was purchased in 1964/65.

77. Of the total energy purchased by ECN during the ten-year period,
1955/56 through 1964/65, NESCO supplied 86% and AFTAp supplied 14%. A de-
tailed schedule of the energy purchased by ECN from NESCO and AFTAP is in-
cluded in Table 11.

CHAPTER VI. SUMMARY

78. During the past five-year period ending March 31, 1965, the average
annual growth of ECN's generation has been 21.3%. ECO expects the annual
growth rate to gradually decline to about 13% by 1969/70, the last year of the
projected period in this report.

79. At present, there is a power shortage in Lagos and in several
other major centers. To relieve this shortage and to provide adequate power
to meet the expected increase in demand, large expansion programs have been
undertaken by the Government. These include extensive expansion of JCN's
facilities through 1968/69 and the construction of the Kairiji Dam which will
become the primary source of power in Nigeria in 1968/69. ECN has embarked
on a crash program to eliminate the power shortage in the important Lagos
metropolitan area by the installation of two 15 Mt' gas turbine units at the
Ijora station which are expected to be in operation in December 1965. Expan-
sion programs in other areas are designed to relieve existing power bottle-
necks. ECO's total generating capacity will be increased from 245 1MW as of
March 31, 1965 to 440 NRW by the end of 1967/68. During this five-year period
ECN will be constructing HV transmission lines which will form the basis of
a national grid for ultimately transmitting power from the Kainji Dam. ECN
will also be engaged in a large program for expanding its distribution system
and continuing the establishment of small stations to provide power in isolated
areas where it is essential to meet the demand.

80. The Kainji Dam, with an installed capacity of 320 HU (four 80 MW
generating units) is expected to be commissioned in 1968/69. Eight additional
80 14W generating units are scheduled for periodic installation so that by
1979/80 the Kainji Dam will be fully loaded with a total capacity of 960 Ml.
As Kainji's power is fed into the national grid ECN will accordingly reduce
its generation output by closing down its high operating cost plants.
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81. In the past three years--during the first half of the National
Development Plan--public investment expenditures in power amounted to about
£27 million. About two-thirds of this amount (£18 million) was financed out
of internal Nigerian resources: cash generation by BCN and funds provided by
the Government (the latter some £8.5 million). The next three years, 1965/66-
1967/68, will witness a large bulge in investment: they are presently estimated
at £85 million, a level more than three times higher than in the preceding
three years. More than a half of this expenditure will be financed out of the
already contracted foreign loans (some £47 millionl/); and additional external
loans of about £9 million are presently envisaged. Nonetheless, the pressure
on Nigerian resources will be quite severe. ECN wrill be able to generate con-
siderable internal resources, but a part of them will have to be used to meet
debt service. NDA will not yet be generating ary funds. As a result, the
Government will have to provide some £22 million for the public power sector
during the three-year period 1965/66-1967/68. (The only reductions in these
requirements which can presently be envisaged concern some £1.8 million to be
supplied by the Regional Governments for rural electrifications; this program
may be postponed to the period beyond 1967/68.) Furthermore, if adequate
foreign financing is not obtained, the Government is committed, according to
the terms of the Bank's loan agreements with both ECN and NDA, to provide what-
ever funds are necessary to complete the construction programs.

82. The pressure will be substantially relieved after 1967/68. The
construction program will start tapering off: in the two years 1968/69-1969/70
it is estimated at £22 million. At the same time, NDA will start generating
internal funds and ECN will be showing substantial surpluses above its invest-
ment expenditures.

83. The present estimate of additional foreign loan re qirements for
the five-year period 1965/66-1969/70 is about £12.7 million_ , £6 .3 million
for ECN and £6.4 million for NDA. ECN is proposing to obtain these funds
by loans from IBRD and the UK. In regard to NDA's additional foreign fund
requirements, negotiations are now in process for: 1) utilization of the un-
committed balance of the present UK loan to partially cover the costs of the
5th and 6th generating units; 2) a Canadian grant of about £360,000 for the
training program, and 3) amending the terms of the present U.S.-A.I.D. loan
agreement to permit greater utilization of these funds. Furthermore, if the
most recent indications of increases in NDA's costs for transmission, engineer-
ing and resettlement materialize, arrangements for additional financing will
have to be made.

8L. The public power sector dominates the power scene in Nigeria. Past
records show that for the ten-year period, 1956-1965, BCN generated 81% of the
total kwh, NESCO generated 16% and private industrial undertakings provided
the remaining 3 %.J These percentages should change considerably during the

1/ This represents expected disbursements in the three-year period.
2/ This includes the £9 million shown in paragraph 81.
3/ See Table 12 which gives past and projected energy generation, installed

capacity and maximum demand.
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five-year forecast period, 1966-1970, because of the significant increase
(though at declining annual rates) forecast for ECN, while only a 3.3% annual
increase is projected for NESCO. During this period ECN's generation (in-
cluding the K2inji Dam's generation in 1969/70)is expected to increase by
about 128% and provide 91% of the total generation; NESCO's generation is
estimated to provide 8% and industrial undertakings 1%. ECN estimates that
total energy generated in Nigeria should more than double in this five-year
period from 1,054 million kwh in 1964/65 to 2,239 million kwh in 1969/70.

85. Once the present ECN and NDA construction plans are completed at
the end of the 1960's, there will be no need to construct any major new
generating plants throughout the 1970's. Between 1969/70 and 1980/81 new
construction will therefore be limited to expanding the transmission and
distribution systems and the installation of the last eight units at Kainji.
ECN and NDA are required to maintain an 8% return on their net fixed assets
in operation as agreed with the Bank, and the resulting internal cash genera-
tion should provide sufficient funds to cover all the norrmial expansion until
about 1981. Therefore after 1969/70 and until the next generation plant is
undertaken no long-term borroving should be necessary for the public power
sector.

86. A major decision by the Government will have to be made pertaining
to the operation of the power sector after the Kainji Dam goes into opera-
tion in 1969. The question of which organization, ECN or NDA, is to be
responsible for the operation of the transmission system must be settled. It
still appears that complete consolidation of ECN and NDA into one organization
wfould have definite advantages. If ECN and NDA consolidated prior to 1969/70
the presently estimated combined required borrowings of the two organizations
in the years 1968/69 and 1969/70 could be reduced. There is also the possi-
bility that ECN could -transfer a portion of its excess funds to NDA during
the latter part of the construction period of the Kainji Dam and such an
arrangement would also reduce the requirements for borrowed funds for the
power sector at the end of the 1960's, but not before.

87. Sometime during the next decade another Government decision will
be required in regard to new generating stations needed after about 1980/81.
At the present time alternatives for additional generating capacity after
1980 presumably are the construction of a hydroelectric plant at the Shiroro
Gorge on the Kaduna River or at Jebba downstream from the Kainji Dam on the
NJiger River, or the construction of a large steam station in the delta area.
The emergence of petroleum and natural gas as major sources of energy in
Iligeria will have to be taken into account most carefully in preparing plans
for the most economical means of producing power for the Nigerian industriali-
zation.

88. The power sector is claiming an extraordinary amount of resources
and efforts in the National Development Plan 1962-68. In a sense, the invest-
ment during this Plan Solves the Nigerian power problem for a decade. The
next three years will be critical: in terms of administering the investment
and of finding the financial resources to carry them out.



ELECTRICITY CORPORATION OF NIGERIA

Growth Statist ics 1/

For the Period 1951/52 through 1964/65

Total Installed Capacity Sales Consumers
Annual % Annual % Revenue Annual Annual 56

Year NW of Increase K14H of Increase (E thousands) of Increase Number of Increase
(minrons)

1951/52 25.2 53.9 649 N/A
1952/53 34.3 36.1% 77.0 42.9% 971 49.6 N/A
1953/54 38.7 12.8 90.0 16.9 1,271 30.9 N/A
1954/55 42.9 10.9 110.7 23.0 1,588 2)4.9 N/A
1955/56 62.0 L4.5 134.8 21.8 1,788 12.6 62362
1956/57 85.4 37.7 158.3 17.4 2,476 38.5 70249 12.6
1957/58 93.9 10.0 195.4 23.4 3,096 25.0 82115 16.9
1958/59 102.4 9.1 242.2 24.0 3,791 22.4 8MO87 2.4
1959/60 134.6 31.4 287.0 18.5 4,604 21.4 93653 11.4
1960/61 184.5 37.1 36o.3 25.5 5,656 22.8 110615 18.1
1961/62 187.5 1.6 438.2 21.6 6,778 19.8 127440 15.2
1962/63 216.7 15.6 523.7 19.5 7,967 17.5 141003 10.6
1963/64 228.8 5.6 641,.2 22.4 9,451 18.6 171286 21.5
1964/65 245.0 7.1 752.1 17.3 10,993 16.3 192101 12.2

17 Soucce:
1951/52 through 1954/55 - Gavin E. '4att, The Price of Electricityin Nigeria February 1961 (Yaba, Nigeria: John

Okwesa & Co., 1961).
1955/56 through 1964/65 - Electricity Corporation of Nigeria's Annual Reports.



Table 2

ELECTRICITY CORPOFATION OF NIJERIA

Six-Year Expansion Program 1963/64 - 1968/69

Classification of Expenditures

Estirnated Costs
Description Capacitf Northern Eas1;ern Western

Units Total Region Region Region Unallocnted Total

Generation
Kaduna 'B' Power Station 2 @ 3 MI 6 MT- 672
Kaduna 'B' Extension 2 a 5 10 792
Kano Mobil Diesels 2 @ 1.5 3 90
Sokoto Power Station 2 @ 3 6 420
Ousau Power Station 2 @ 1 2 190
Port Harcourt Gas Turbine 1 1 5 5 230
Afam Power Station l/ - O
Afam Power Station - First Extension 2 @ 17.5 35 2,100
Afams Power Station - Second Extension 1 (B 17.5 17.5 1,200
Oji River Extension 1/ 30
Oji River Improvement to C.W. System 125
IjorEa Gas Turbines /1/ 2 @ 7 764 70
Ijcra Station Improvements _ 200
Ibadan Gas Turbines P/ 2 B 7 lh 630
Dieseol Sets at Ijora 2 (B 3 6 350
Ughelli Power Station 2 0 36 72 6,550
Miscellaneous - Small Diesel I'lant 40 30 26

Total 2,004 3,765 6,496 12,265

Distance Voltage
(miles ) (kv)

Transmission
Kaduna/Zaria/Kano 135 132 817
Port Harcourt/Aba 1/ 132 30
Aba/Umnuahia 1/ 33 100
Aba/Calabar TV 33 132
Aba/Onitsha/Oji River 123 132 & 330 2,116
lbadan/Oshogbo l/ 132 15
Sapele/Benin lF 33 8
UgheLli/Benin7Lagos 382 132 & 330 5,382
Shagamu/Ablokuta 33 65
Bernin/Onitsha - interconnecting line 330 1,216

Total 817 2,476 5,470 1,214 9.977

Sub-Transmission
Port Harcourt 33 203
O0i River System 66 268
Lagos 33 1,424
Ibadan 33 691
Other cities 33 1,000

Total 651 2,115 1,000 3,566

1/ Pro jects already under construction: cost to complete



ELECTRICITY CORPORATION OF NIGERIA

Construction Expenditures and Sources of Funds
(in thousands of Es)

Sources of Funds
Government Loans

Year Ending Capital Total Suppliers IBRD UK Grand
March 31 Expenditures 1/ Federal 2/ Western Region Northern Region Eastern Region Regional Govts. Credits Loan Loan Total

1951/52 1,165 3,589 3,5891952/53 3,040 1,500 1,5001953/54 4,h404 3,280 3,280195h/55 2,421 2,635 2,6351955/56 2,037 1,265 1,2651956/57 1,902 1,000 275 275 1,2751957/58 1,797 1,500 1,55Q01958/59 2,711 1,500 77 77 1,5771959/60 3,694 750 500 200 700 1,4501960/61 4,228 2,000 250 396 158 804 2,80o1961/62 4,582 1,500 200 13 213 1,713
1962/63 4, 395 2, 0oo 2,0001963/64 4,486 40 631 6711964/65 8,890 2,389 2,408 365 5,162

Total 49,752 22,559 1,302 596 171 2,069 3,020 2,408 365 30,421

NOTE: The difference between total capital expenditures of E49.8 million and the sum of theloans of L30.4 million (last colum)
amounting to E19.3 million was supplied by ECN's internal cash generation.

Source:
1/ 1951/52 and 1952/53 - Gavin E. Wyatt, The Price of Electricity in Nigeria, February 1961 (Yaba, Nigeria: John Okwesa & Co., 1961).1953/54 through 1964/65 - Commercial Engineering Department, Electricity Corporation of Nigeria.

2/ 1951/52 through 1954/55 - Federation of Nigeria, The Capital Structure of the Electricity Corporation of Nigeria, Sessional
Paper No. 3 of 1957 (Lagos: Federal Government Printer, 1957).

1955/56 through 1964/65 - Annual Reports of Electricity Corporation of Nigeria.



Table 4

Public Power Sector - Nigeria

Average Revenue per Kwh
(in Pence)

Average Revenue
per kwh

Year (in pence)

I EDCN only (actual) l/ 1959/60 3.85
1960/61 3.77
1961/62 3.71
1962/63 3.65
1963/64 3.54
1964/65 3.51

II ECN only (estimate) 2/ 1965/66 3.47
1966/67 3.44
1967/68 3.h2
1968/69 3.39

III ECN and NDA
Consolidation (estimate) 3/ 1969/70 3.36

1970/71 3.33
1971/72 3.02
1972/73 2.77
1973/74 2.58
1974/75 2.41
1975/76 2.29
1976/77 2.17
1977/78 2.07

Sources:
1/ ECN's Annual Reports.
2/ CN's revised estimates at March 31, 1965.
3/ IBRD, Appraisal Report - NDA.
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Table 6

ELECTRICITY CORPORATION OF NIGERIA

Estimated Source and Application of Funds Statement

As of May 19. 1965

(Thousands or £CsN)

Summary
3 Year 2 Year 5 Year
Total Total Total

Year Ending March 31 1966 1267 1968 1969 1970 1966-68 1969-70 1966-70

Sources of Funds

Internal cash generation 5,819 7,110 8,915 10,586 9.768 21.844 20.354 42.198
Borrowings (See Annex 3a for details)

Foreign loans 11,380 6,474 1,600 200 - 19,454 200 19,654
Nigerian loans 2,240 1.000 600 850 1,250 3.840 2.100 5,940

Total loans 13,620 7,474 2.200 1,050 1.250 23.294 2,300 25.594

Temporary bank credit 750 - - - - 7_ - 750

Total Sources of Funds 20.189 14.584 11,115 11,636 11.018 45,888 22.654 68.,42

Applications of Funds

Estimated Construction Expenditures 14,638 10,675 5,052 3,795 3,595 -30,365 7,390 37,755
Estimated.Debt Service 2,807 3,987 4,903 3,504 3,004 11,697 6,508 18,205
Due on Federal Govornment Investment 421 421 421 421 421 1,263 842 2,105
Increase in working capital 325 280 210 160 160 815 320 1.135

Total Applications of Funds 18,191 15.363 10.586 7,880 7,180 44,140 15.060 59-200

Excess (or shortage)of Funds 1,998 (779) 529 3,756 3,838 1,748 7,594 9,342

Beginning Balance - 1,998 1,219 1,748 5,504 - 1,748 -

Ending Balance 1,998 1,219 1,748 5,504 9,342 1,748 9,342 9,342



Table 7

ELECTRICITY CORPORATION OF NIGERIA

Detailed Forecast of Cash Drawdowns of Loans
(in thousands of £Ns)

Summary
3 Year 2 Year 5 Year
Total Total Total

Year Endine March 31 1966 126 1968 1969 1970 1699 1X66-70

Foreign Loans

Existing Loans
IBRD loan No. 372 5,560 2,246 500 - - 8,306 - 8,306
UK loan 65 - - - - 65 - 65
Export/Import Bank loan 1,200 - - - 1,200 - 1,200
Suppliers Credits 3,220 528 - - - 3,748 - 3.748

Total existing loans 10.045 2.774 500 - - 13,319 - 13.319

Proposed New Loans
Proposed IBRD loan - 2,500 l,lOO _ - 3,600 - 3,600
Proposed UK loan 35 500 - 200 - 535 200 735
Commonwealth Development Corporation loan - UK 1,300 700 - _ 2.000 - 2.000

Total proposed new loans 1,335 3,700 1,100 200 - 6,135 200 6.335

Total foreign loans 11,380 6,474 1,600 200 _ 19.454 200 19,654

Nigerian Loans

Regional Governments - interest free loans 240 1,000 600 850 1,250 1,840 2,100 3,940
Federal Government loan 2.000 _ _- -- 2.000 - 2,000

Total Nigerian loans 2.240 1,000 600 850 1.250 3.840 2,100 5.940

Grand Total All Loans 13.620 7.474 2,200 1.050 1,250 23.294 2.300 25,594



Table 8

NIGER DAMS AUTHORITY

Kainji Project

Detailed Forecast of Cash Drawdowns of Loans
(in thousands of EN)

Fiscal Year Ending March 31 Forecast Summary
Original Amount 3 Year 2 Year 5 Year
Amount of Drawn Prior Total Total Total

Loan to 3/31/65 1966 1967 1968 1969 1970 1966-68 1969-70 1966-70

Foreign Loans

Existing Loans
IBRD 29,286 1,109 6,706 7,087 7,716 5,317 1,351 21,509 6,668 28,177
Italy 9,400 1,363 1,757 3,116 2,269 865 - 7,172 865 8,037
U.K. 5,000 280 1,100 1,216 900 500 - 3,246 500 3,746
U .S.-A.I.D. 5,000 - 300 100 50 10 - 150 10 460
Netherlands 1,000 - h25 150 150 150 125 725 275 1,000

Total existing foreign loans 19,686 2,752 10,288 11,729 11,085 6,842 1,I76 33,102 8,318 11,120

Additional Loans Required 2/
Loan(s) to complete Kainji Project - 3,291
Loan for second developnBnt stage -

5th and 6th generating units 3,100 -_ 360 1,360 1,380 360 2,740 3,100

Total additional foreign loans 6,391 - 800 0oo 1,260 2,060 1,171 2,860 3,531 6,391

Total ford gn loans 56,077 2,752 11,088 12,529 12,345 0,902 2,947 35,962 11,819 17,811

Nigerian Loans

Federal Governnent 30,000 6,397 5,174 7,269 5,715 2,725 183 18,158 3,208 21,366

Grand Total All Loans 86,077 9,119 16,262 19,798 18,060 11,627 3,130 54,120 15,057 69,177

1/ Source: NDA's latest forecast - May 1965.
2/ New foreign loan(s) required primrtarily due to the nonutilization of the U.S.-A.I.D. loan.



Table 9

PUBLIC POW&1t SF(TOR UF NIGiRlIA

Sumrary of Projected Required Funds and Sources of Funds

As of May 15. 1965

(thousands of fsN)

Summary
'3 Year 2 Year Year
Total Total Total

Years Ending March 31 1966 1967 1968 1969 1920 196_-68 1969-70 i106-70

Total lleluired Funds (construction expenditures,
debt service, return on Federal Government in-
vestment, and increase in working capital)

Electricity Corporation of Ni eria (Annex 6) 18,191 15,363 10,586 7,880 7,180 .4,1140 1_,o60 19,200
Niger Dams Authority (Annex 75 16.262 19.798 18,060 11.627 9.123 I/ 54.120 20.950 7?.070

Total Required Funds 34.45,3 15161 28.646 19507 16,03 9 R , 134,270

Sources of Funds

Electricity Corporation of Nigeria
Internal Cash Generation (Annex 6) 5.81° 7.110 8.915 10,586 9.,68 21.844 20,354 42.198
Iohrowings (Annex 6a)

Existing foreign loans 10,045 2,774 500 - - 13,319 - 13,319
New foreign loans required 1,335 3,700 1,100 200 - 6,135 200 6,335
Loans from Federal Government 2,000 - - - - 2,000 - 2,000
Loans from Regional Governments 240 1,000 600 850 1,250 1.840 2.100 3,940

Total loans 13.620 7.474 7,200 1.050 1,250 23.294 2,300 25,594

Teisporary bank credit 750 - - - - 7c0 - 750

Total borrowings 14,370 7,474 2,200 1,050 1,250 24,044 2.300 26,344

Total Electricity Corporation of Nigeria 20,189 15,.584 11,115 11.636 11,018 4 5.88R 2.6S4 68,542
Niger Dams Authority

Internal cash generation - - - - 77,883 7.883
Borrowings (Annex 7)

Existing foreign loans 1C,288 11,729 11,085 6,842 1,476 33,102 P,318 41,420
New foreign loans required 800 800 1,260 2,060 1,471 27860 3,531 6,391
Loans from Federal Government 5,.1?4 7.269 5.715 2.725 483 18,158 3,208 21,366

Total borrowings 16.262 19.798 18,060 11,627 3.430 54,120 15,097 69,177

Total Niger Dams Authority 16.262 19.798 18.060 1i.627 11,^3 5 4.120 22,940 77,060

Total Sources of Funds 36.451 34.382 29,175 21.263 22. 11 100,008 4S,S94 145.602

Excess (jr Shortage) of Funds 1,998 (779) 529 3,756 5,P28 1,748 9,584 11,332

Beginning Balance - 1,998 1,219 1,748 5,504 _ 1,748

Ending Balance 1,998 1,219 1,718 5,504 11,,.32 1,748 11,332 2/ 10,332 2

I/ 1970 is Kainji Dames first year of operations. Estieated required funds for this year
consist of:

Construction costs 3,430
Debt Service 5n1

Total required funds i^=

tJ Distribution of excess funds:
ECN r9,342
NDA 1,990



Table 10

Nigerian Electricity Supply Corporation, Ltd,

Analysis of Sales

1955/56-196h/65

Year Energy Sales
Ending Mining Industry ECN Private Total
February 28 kwh (millions) % increase kwh b-i1lions) % increase kwh (millions) Kwh (millions)

1956 55.8 7.9 0.7 64.4
1957 62.5 12.0 8o6 8.8 0.7 71.81958 64.7 2.5 9.2 7.0 0.7 74.61959 31.o1/ 52.1' 9.5 303 0.7 41.21960 43o5 30,6 10.5 105 0.7 51.7
1961 71.5 7605 11l1 5.7 0a7 83.3
1962 75.8 6.0 13.5 21.6 0.7 90.0
1963 82.5 8.8 14.5 7.4 0.7 97.71964 9208 12.4 122,/ 13.8* 0.7 106,0
1965 99.6 7.3 13,0 h4o 0.7 113.3

Total 67607 110,3 7.0 794.0

Percentage of total 85e2 13.9 0.9 100.0

* Decrease
Source: Nigerian Electricity Supply Corporation, Ltd.

j Decrease caused by decline in mining operations due to collapse of world
market price of tin.

/ Decrease because of bankruptcy of Embel Company, a new ore smelting
organization.



Table 11

PRIVATE POWER SOLD TO PUBLIC POWER SECTOR

Sales to EC.I
Year Nigerian Electricity Supply African Timber and Flywood Total
Ending Corporation Limited (Nigerian) Ltd.
March 31 Kwh Amount Kwh Amount Kwh Amount

(ooo) (£ooo) (ooo) (£ooo) (000) (£ooo)

1956 7,879 1,352 9,231 54.3
1957 8,601 4004 1i,666 24.6 10,267 65.o
1958 9,185 45.2 2,029 30.2 11,214 75.4
1959 9,521 47.0 2,725 40.2 12,246 87.2
1960 10,543 53.3 3,000 45.9 13,543 99.2
1961 11,o6o 54.2 3,235 39.0 14,295 93.2
1962 13,490 68.5 2,881 33.8 16,371 102.3
1963 14,526 7206 - - 1h,526 72.6
1964 12,466 63.8 458 3.9 12,924 67.7
1965 12,992 74.4 - - 12,992 74.4

Total kwh (ooo) 110,263 17,346 127,609

Percentage of total 86.4 1306 100.0

Source: ECN's Annual Reports.



Table 12

ELECTRIC POFWER STATISTICS

Production, Installed Capacity 
and Maximum Demand

Energy Generation (million 
kwh) 

Installed Capacity

Year 
Electricity Nigerian 

Electricity Nigerian Maximum

Ending 
CTrporation Elec. Supply Industrial 

Corporation Elec0 Supply Demand

riarch 31 
of Nigeria Corporation Undertakings Total of Nigeria 4/ Corporation ECN only 2

(Excludes Pur- 

(MW)

chased energy)

1956 
159 73 11 243 62 18 39

1957 
191 83 12 286 85 18 2

1958 
235 82 14 331 9h 18 54

1959 
289 47 16 352 102 18 6

1960 
347 63 17 427 135 18 73

1961 
434 95 18 547 185 18 94

1962 
529 101 16 646 188 18 122

1963 
644 113 13 770 217 25 136

1964 
783 121 14 918 229 25 146

1965 
912 125 17 1,054 245 25 169

Percentage of total for

period 1956-65 
81% 16% 3% 100%

Projected:

1966 
1,143 W 129 3/ 17 1,289 356 25 215

1967 
1,359 2/ 133 3/ 17 1,509 439 25 255

1968 
1,576 2/ 137 3/ 17 1,730 410 25 295

1969 
1,819 7/ 142 V 17 1,978 440 25 337

1970 
2,o57 2/ 147 3/ 17 2,221 1410 25 378

Percentage of total for

period 1966-70 
91% 8% 1% iocf0

Sources:
1/ Years 1956-65: Federal 

Office of Statistics.

2/ Commercial Engineering 
Department, ECN.

Assume an annual increase 
of 3.3%.

g Years 1956-65: ECN's Annual Reports.

Years 1966-70: Commercial 
Engineering Department, 

ECN.

J Nigerian Electricity supply Corporation.
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