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PROJECT PERFORMANCE AUDIT MEMORANDUM

MALAWI: TEDZANI STAGE I HYDROELECTRIC PROJECT (Cr., 178-MAI)

This memorandum represents a performance audit of the achievements
and shortfalls of the Tedzani StageI Hydroelectric Project and Associated
Development in Malawi (IDA Credit 173-MAI). It is based primarily on the
attached Project Completion Report (PCR) as prepared by che Bank's Eastern
Africa Regional Office and on other documents available in the Bank. The
accuracy and comprehensiveness of the former have been checked by cross-
reference to the relevant material in the Bank files and by subsequent dis-
cussions and correspondence with the borrower, members of i!;e Bank staff
and others who have been involved with the project. This material includes
the original and related Appraisal Reports, the Project and Development
Credit Agreements, Supervision and Progress Reports, the statements of the
external auditors, and all related correspondence between the Bank and the
Borrower.

Introduction

The project itself consisted of two parts. The first entailed a
S8 5.25 million credit supplied by IDA for the construction of a 16 MW

A LI

hydroelectrlc station at Tedzan1 Falls on the Shire River, the purchase of

a 3 MW diesel unit at Lilongwe to handle the power shortage nv1g1nully pro-

Litscl i G LS

jected prior to the commissioning of Tedzani, and the financing of the foreign

exchange costs related to the training program of the borrowing entity (the
Electricity Supply Commission of Malawi, hereafter referred to as ESCOM).
The second part of the project was financed by a loan of US$ 3 million Srom
the African Development Bank (ADB) to be relent to ESCOM for the latter's
general development program {extemsions and improvements to mains and sub-
stations), as well as for the construction of about 200 miles of 66 KV
f'rnnonn cadinmn ldnac
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The Tedzani scheme was first seriously entertained in 1966 when it
became apparent that the recently completed 24 Mw Nkula Falls station 4.5
miles upstream would be insufficient to meet the demand forecasted for
1971/72, particularly in the rapidly growing southern region of Malawi. IDA
was approached for funding and a IeaSlDlthy repurt was submitted in Novem-
ber 1967. A formal request for assistance was made by the Government of
Malawi on February 1, 1968. However, there were questions within the Bank
as to whether the Tedzani Project would be the least cost alternative. Hance,
it was not until the Bank received the supplementary information it requested
of the consultants that the way was cleared for an appraisal mission. The
outcome of the mission sent in May-June 1968 was a recommendation for a
US$ 7 million IDA credit to fund the foreign exchange costs of the Tedzani
Project (US$ 4.1 million) and of ESCOM's three-year (1969-71) development
program (US$2.9 million). The project was postponed once again, however,
due to the Bank's concern over the Malawi Government's economic policies.



Negotiations were renewed after the Government of Malawi inquired
in April 1969 about the possibility of IDA participation in a proposed ADB
consortium for the project. An economic mission sent in July 1969 reported
sufficient improvement of the financial situation to justify renewed lending
to Malawi. This was followed by a favorable appraisal mission in August.
The credit agreement was signed February 11, 1970, and became effective
April 20, Final disbursements occurred in May 1973, about a year before the
originally established closing date for the credit.

Project Implementation

Considering the problems encountered in the construction of the
Civil Works and the delays in the delivery of certain materials and contracted
equipment, the project proceeded relatively smoothly. Besides the delays
encountered due to poor rock conditions and strikes at some of the manufac-
turers' plants, there was also a delay implicit in the acceptance of lower
bids with 10ncrpr construction 'T‘hpqp delays were originally deemed
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Electricity Sales:

Southern Province and Lilongwe

(in millions of kwh)

Appraisal Estimate
(November 1969)

% Annual

kwh Increase
1967 77 -
1968 93 21,
1969 106 14
1970 117 10
1971 130 11
1972 143 10
1973 156 10
1974 176 11

a/ Estimates.
Furthermore,

for the existing Lilonge thermal units.

The delays noted above were minor
the cost overruns. One can identify three b
of costs related to this project.

the fact that 1972 demand was 10.5% greater than
rh

envisioned necessitated the postponement of the major

-

Actual and Revisa2d Figures
(June 1973)

% Annual
Kwh Increase

77 -

93 21
106 14
122 15
132 8
158 20
179a/ 13
2022/ 13

n previously
jor overhauls planned

Original Estimates and Final Cost of Project
(US$ thousands)
First Second Revised
Appraisal Appraisal- Estimates Final Cost
Sept.1968 Jan. 1970 July 1970  June 1974
Power Station Civil Works 2,345 3,541 4,509 5,765
Electrical and Mechanical
Works 2,6158/ 2,590 2,730 2,893
Engineering and Other
Services 514 878 960 1,083
Contingencies 636 480 431 57
Training 120 96 96 97
Lilongwe Diesel - 444 392 461
Total (IDA portion) 6,230 8,029 9,117 10,356
Total Project Cost 10,259 12,372 n.a. 14,779

a/ Excluding the 66 KV line to Chikwawa and the 33 XV lines to Balaka and
Salima which were subsequently omitted from this project.
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First, there were increases in the consultants' estimates between
the first appraisal report and the second; the estimated costof the total
project rose 21%, due primarily to a 51% jump in the estimated costs of the
Civil Works, partly resulting from application to Tedzani of the experience
then coming in from the nmew Nkula plant with regard to the serious silt
problem. The second set of increases occurred in 1970 with the opening of
the tendered bids. Again much of the increase occurred in the main civil
engineering works, with bids 27% higher than the second set of estimates.
Analysis of the bids later indicated that a larger sum than expected had been
allotted for establishment costs, especially for the insurance to cover work
performed outside of Europe.l/ Inflation does not seem to have been a major

factor in these cost increases.

The third major group of increases involved overruns during con-
struction (see the attached PCR, section 20). For the most part, these
increases (amounting to about US$ 900,000) occurred in the Civil Works con-
tract due to unfavorable rock conditions, not in the main tunnels but in the
headrace conduit and desiltation chamber. The remaining increases were pri-
marily accounted for by the effects of the devaluation of the US dollar in
1971 (roughly US$ 250,000) and the adjustment of supply requirements which were
underestimated in the original Bill of Quantities (by approximately US$ 100,000)3/-

Because of IDA's inability to grant the additional credits to cover
the higher than expected initial costs and the subsequent overruns, funds
amounting to US$ 2.4 million were supplied by the Commonwealth Development
Corporation (approximately US$ 1.5 million), the Industrial Development Bank
of Malawi (US$ 0.5 million) and ESCOM's internally-generated cash flow.3
Of note is the fact that although the total overrun for the whole project
represented only a 19% increase over the January 1970 estimates, the bulk of
it occurred in the main Civil Works (see the attached PCR, Section 20). Net
non-civil works costs rose only USS$ 0.1 million, or 2.3% above the original

estimates.

Other than the problems encountered with costs and timing mentioned
above, there were no substantial difficulties encountered in project imple-

mentation. Moreover the Tedzani station has a higher capacity than envisaged
in the original appraisal report, 10 MW units eventually being chosen in place

of 8 MW ones, w1th related adJustment of the civil works, such that either

+t an
C a

n i ila
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5 5 no s¢ phen n r cost increases havi
in Civil Works contra for IBRD p wer projects in Zambia and T

2/ This includes importing some steel and cement at higher prices than origin-~
=l e A hhaamad ~£ ~alimandnamsn

ally planned due to shortages, and the threat of shortage, at traditio
sources of supply.

3/ See the attached PCR, Sec. 15, for the terms of these supplemental loans.



unit (but not both together) can be run at full rated capacity under Stage I.
ESCOM performed well and all loan covenants have been fully complied with,
including the completion and implementation of a water resource-use study

of the Lake Malawi and upper Shire River area (Section 4.05 of the Develop-
ment Credit Agreement).l The other important substantive covenants,cover-
ing the development of an ESCOM training program and the entity's attain-
ment of a certain level of financial performance, have also been satis-
factorily met.

Financial Performance

The entity's financial performance has generally been better than
expected. Over the period 1969-72, gross revenues were 3% higher than fore-
casted, However, a sharp rise in extraordinary operating costs in 1972
raised expenses and lowered net operating income. One-half of this rise
was caused by an increase over the estimated fuel budget which was, in turn,
necessitated by the delays in completing the Lilongwe transmission lines
and the subsequent need to import more fuel to meet the demand with thermal
power. At any rate, due to the higher than projected demand for electricity,
the average return on net fixed assets in operation still improved, rising
from 13.8% in 1971 to 14.2% in 1972. As expected, it fell to 10.3% in 1973,
but remained abgve the 9% floor set by the Project Agreement for 1974, (Sec-
tion 2.07 (c)).—/ Debt service coverage also exceeded expectations, rigsing
from 1.65 in 1971 to 1.86 in 1973 (against a 1.7 appraisal estimate).2/
Combined with an encouraging, albeit slow, improvement in the debt/equity
ratio, 2/ one must conclude that ESCOM's financial performance has been more
than satisfactory.

1/ Agreement was reached in 1973 during the negotiations for Credit 426-MAI --
Tedzani Stage II (US$ 7.5 million for the additional two generators and
a barrage to increase Tedzani's output by 24 MW) -- authorizing ESCOM to
divert a minimum of 4,400 cusecs of Shire River water for 50 years beginning
in 1977. Water for other uses (e.g., irrigation) has been allocated as
required.

2/ This condition was raised to 10% during the negotiations for the Second
Power Project in order to insure internal cash generation sufficient to
provide 25% of the funds for ESCOM's capital development program. Recent
projections for FY 74 found a 10.4% return expected.

3/ The Project Agreement (Sec. 2.10) stipulated a floor of 1.5 on the allow-
able debt service ratio unless further debt was specifically approved by IDA.

| g i

4/ Debt/Equity Ratio

1970 1971 1972

=

973 1974 1975
---Forecast---

84/16 83/17 81/19 79/21 78/22 77/23




Economic Justification

r h

The overall objective of this project has been to increase the
generating capacity of Malawi's power utility. Without such action,
projections indicated a widening gap between energy demanded and flrm
capacity for the early 1970s. Although one of the poorest countries in
the world (US$ 90 average GNP/capita in 1973), Malawi's economy has been
growing at a steady pace of about 6% per annum since the country achieved ‘
independence in 1964, This has been reilected in the sale of power,
which has been growing at an average rate of over 19% per annum between
1964 and 1972.~7 Hence, although there has been a slowdown in recent
years,</ it was evident by the mid-1960s that ESCOM's existing generating
capacity of 36 MW (in southern region and Lilongwe) would soon be overloaded.
Industry, especially, was growing at a rapid rate of over 15% yearly, and
this sector accounts for more than 60% of ESCOM's kwh sales.

Although it was estimated that the incremental rate of return
for the project would decrease from about 11% to 9.7% as a result of the
increase in capital costs, the project has subsequently proven more remuner-
ative, in part because of the higher than originally planned capability of
the station. Allowing for the 15% tariff increase the entity has requested
for 1975, the internal financial rate of return on the completed project has
now been estimated by the Bank's Eastern Africa Regional Office to be 11.5%.
There is no question l-ut that the increased capacity was necessary. And
given the recent trend in fuel prices it is certain that the Tedzani Stage I
Project, even at an actual cost of US$ 440 per kw (on an 18 MW basis) compared
with originally appraised cost of US$ 360 per kw (for a 16 MW station), both
figures excluding transmission and engineering, was the least cost alternative.
Furthermore, the 66 KV transmission line scheme financed under the ADB loan
has proven invaluable for meeting the new capital's growing demand for power
and enhancing the flexibility of the interconnected system, although it is
worth recording that Malawi Government officials now think it might have been
better to install it on locally produced wooden poles rather than the imported
steel towers actually used,.

The Bank's contributions to this project were of mixed vaiue. On
the one hand, the Bank provided a major impetus for the positive institution-
building aspects related to the project. 1Included in the original loan were
funds for the overseas training of ESCOM personnel (US$ 48,000). Although
this was later funded by other sources after shifts in the allocations
occasioned by the rise in costs, the Bank's efforts in this direction were
rcmmmmem T MMy fammd sm A am o tm a1 aa e b A A Taxy t+lam Dawmls fDraenltamnd: Acaenarmats
SutLCeEesbslul, J.llti LLd..LLlJ.lls }_JLUéLalll ciicoulr SCU Uy LI Dalll \ILUJCLL HBLCCIHCLLL

1/ This figure is for the southern region and Lilongwe, which together account
for over 90% of the kwh sold.

2/ The years immediately following independence witnessed a rapid influx of
foreign capital which eventually led to increased power usage. Between
1969 and 1972, sales growth averaged 147 annually.



Section 2.11) was submitted as required and was well thought out. Another
major contribution on the Bank's part has been the initiation of the Shire
River water-use study to determine the most economic allocation of water

to its various applications. This is a very significant endeavour in view
of the fact that water 416 an imnortant conectkraint in hot the aericultural
L (ST} - LG o Liia w wa Lo L iAo @il J.ulkJUL [ =3 9 i VLo &AL ALt W e il IS A A SRR [y % = GH L LWL L LSS
and industrial sectors.

On the other hand, it now appears with hindsight that the original
one-year postponement by the Bank on macroeconomic grounds may have been
unwarranted, as well as being costly. The Bank seems to have taken a some-
what short-sighted viewpoint in objecting to Malawi's plans to wove its
capital from Zomba to Lilongwe, a measure aimed at promoting the closer
unification of the country and stemming the internal migration of inhabit-
ants from the neglected North and central regions to the already overcrowded
Southern province.i/ The Blantyre/Nacala Railway link, also questioned
by the Bank, is an important alternative to the only other outlet to the
sea, the Beira line, which sometimes becomes unserviceable due to floods.

The Bank later reassessed its original position and it, too, found this rail-
way link to be a worthwhile, albeit long-term, investment. As regards

the concern expressed by the Bank about Malawi's financial situation, it

is noteworthy that when the credit was eventually granted, there had actually
been an increase in the total debt contracted by the Government. Further-
more, IDA had provided Malawi a total of US$ 2%.2 million for three projects
only several months earlier, in February 1968;=/ and the Tedzani credit was

the next logical extension in Malawi's development program.

As a direct result of this delay, Malawi had to spend US$ 461,000
to erect the 3 MW Lilongwe diesel (US$ 96,000 in local costs without the aid
of a "soft" loan). Although this diesel will serve some useful purpose as
a standby in case of transmission line failure, this additional investment
would not have been necessary had the Bank not delayed more than a year in
financing the Tedzani project. In addition higher costs for ile extra fuel
imported to meet demand before the project was completed may also be attri-
buted in part to this delay.

As regards the very large cost overrun, it is easy to say in re-
trospect that the Bank should have included larger contingencies (only 6%
contingencies were included in the appraisal estimate for the IDA-assisted
part of the project, whereas 37% would have been required, to meet costs
as they actually eventuated), but it is not clear that much could have been

1/ According to the 1966 census, the population density was 65 persons per
square km in the South, compared to 19 persons per square km in the
North.

2/ IDA Credits 112-114 were signed February 5, 1968, for the Lilongwe and
Shire Valley Agricultural Development Schemes and the construction of

a highway. o o



ne to avoid the problem. ESCOM's civil engineering consultants (the

ame firm now as for Tedzani and for its predecessor, Nkula Falls) were

ly experienced in the region and they still consider that it would

not clearly have been in their client's interest to undertake further
geological investigations before going out to tender; instead they re-
designed and adjusted the project in light of accumulating knowledge,
first of the serious silt problems and then, when construction started,

of the unexpectedly poor quality of rock in some parts of the project area,
and it was a significant achievement by ESCOM, the main contractor and
themselves to keep the project so close to schedule under these difficult
circumstances. The Bank was apparently always doubtful about the cost-
effectiveness of the consultants' Desiltation Chamber solution to the silt
problem, it expressed its concern to ESCOM, and the device has proven
fairly expensive (mearly US$ 400,000 equivalent) and not very effective,
but the Bank was never in a position to suggest any positive alternative
solution to what was generally recognized to be a particularly difficult
problem.
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The PCR makes the important point that the Bank's reporting re-
quirements could have been better adapted to ESCOM's normal administration
and reporting procedures, and that this has been done with the second pro-
ject (Tedzani Stage II) for which an IDA Credit was approved in September
1973, While this would probably not have eliminated the need for ESCOM
to hire a Project Accountant specially for the IDA project (it has not now),
it does raise a question whether, with less reporting load to Washington,
the Project Accountant might not have been able to do more to compensate
for the one weakness which ESCOM has specifically criticized in its consult-
ants - failure to undertake revised cost measurements and cost forecasts as
early and as often as would bave leen necessary to keep the company suffi-
ciently well informed about its forthcoming resource needs.

Conclusions

Despite a slight delay in the completion date, the project was
effectively executed, although at considerably higher cost than originally
expected, due mainly to underestimates of the civil works it which appear
mainly to have been hard to avoid. The project's major objectives were
met, the rvdrnp1pofr1o scheme was clearly economic, and the in

cial rate of return to the project will probably be higher than origina
projected. Although the Bank's delay between the first and second app
sal missions was of questionable merit and quite costly to Malawi, its sub
sequent efforts, both during and after credit negotiations were quite appro-
priate (there were five supervision missions at timely intervals) and 1nvolved
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the Shire River water-use study.
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from the Commonwealth Development Corporation
(CDC) and MK 0.l million from the Industrial
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16. Project Description (Original)

The Project comprises the major prrt of ESCOM's development

program for the three-year period 1970 through 197?. The principal
features of the program and the project are:

(a) construction of Tedzani Stage T ydroe ectric develop-
ment (16 MW) with related substation

(b) addition of a 2 MW diesel unit at Lilongwe which vas
required by Th@ end of 1971 to avoid a pover shortage

in 1972 prior to commissioning Tedzani Stage I hydro-
electric development:

0 Such NOl U G B O CAUPIT LI Uy

(c) system control center at Blantyre;
(d) training of ESCOM personnel;
(e) construction of €6 kV lines, L.E miles from Tedzani to
Nkula Falls, 28 miles from Tedzani to Blantyre and 165
miles from Nkula Falls to Lilongve;
(f) extensions and improvements to mains and substations; and
(g) other items such as service line materisls, meters,
special transport equipment, office machines, etc.,
vhich are requircd for general development and have
to be imported
The IDA Credit was to cover the foreign exchange cost of the first four
items, and the ADB Loan that of the last three.

18. Objective and Justification of the Project

Additional generating caprcity was needed to meet the repidly
developing load in the Southern Hegion and ESCOM's consultants demonstrated
that the Tedzanli Stage I hydroelectric development with an initi-l capacity
of 16 MW was the least cost method of meeting this requirement. The Lilongre
transmission line vas required to meet the growing demand for pover in the
Central Region and the 2 MW diesel generating unit wvas needed to meet this
demand until Tedzani Stage I and the transmission line could be commissioned.
These objectives have been achieved.

19. Construction Schedule and Problems Encountered

The main civil works contractor was W & C French (Overseas) of the
United Kingdom. Notwithstanding faults in rock formation vhich were encoun-
tered during construction, requiring continuous review and adaptation of
designs by the civil consultant, and fear of a cement shortage, vhich resulted



during one period in the need to buy 1,000 tons from the United Kingdom,
the main contractor performed well and the hydroelectric power station
went into commerical operation in May 1973, only three months behind the
original scheduled completion date.

The contractors for the Turbines (Voest of Austria), Alternators
(Elia Union of Austria) and the Transmission Line (BICC of United Kingdom)
also performed well but many problems were encountered on some of the
smaller contracts. The more important of these are described below:

(a) Lilongwe Diesel (Ruston Paxman of England)

Teething troubles experienced with this unit were more
numerous than averageé and resulted in a great deal of
outage time during the first few months after commis-
sioning. Excessive vibration which resulted in the
disintegration of the alternator fan was due to bad
erection, and cracks in the injection nozzles wvhich
resulted in numerous outages were due to faulty design.

(b) 11 KV Switchgear, Transformer Control Kiosks and Reactor (ICPP
o T3 )
1 1inaia)

o)

Equipment was badly finished and not in accordance with
the specifications. Later modifications, due to bad
design, were necessary.

(c) Control Center Equipment (Serck Controls of England)

The system was non-operative at the time of the Completion
Inspection, and the manufacturer was at that time examin-
ing the design to determine where modifications were
necessary.

(d) Building for Diesel Unit (M Construction of Malawi)

The completed building was to a very poor standard.

The contract for the Switchgear (Hawker Siddeley of South Africa) was

placed through a Japanese Agency and this gave rise to communication probt-
lems and delays in delivery which were in some measure responsible for the
delay in commissioning the Project. At the time of the Completion Inspection
(September 1973) +the following work was still outstanding:

(a) minor finishing works at the Power Station and the supply
of spares;

(b) desiltation chamber scour valve not fitted, due to its late
arrival. This must now await the first shut dovn of Tedzani
before installation can be effected;



(¢) minor modifications to intake gates and s
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pending rectification by manufacturer's erector

20. Cost of Project

Details of the original allocation of proceeds and the alloca-
tion of expenditures as finally disbursed are shown in Annex 1 and the
original estimate of costs compared with the final breakdovn of costs are
shown in Annex 7.

There have been serious cost overruns on the Main Civil Contract
and the contingency allowance of between 6% and 7% was inadequate. An
initiel increase of about MK 1.0 million was due to bids containing a much
larger sum for establishment costs than allowed by the consultants vho had
based their estimates on actual costs for the Nkula hydro project :completed
some tvo years earlier. Costs later escalated still further (by some MK
0.6 million), principally due to unexpectedly bad rock conditions along
the route of the headrace conduit and in the area of the desiltation chamber
and the need to excavate deeper to suit the hydro-turbines selected.

The cost of engineering and supervision is about 25% above the
original estimate due principally to the difficult geology encountered.

The final cost of the main civil works (US$ 5.8 million) was some
65% higher than the original estimate (US$ 3.5 million) and the overall cost
of the Project (US$ 1L.8 million) was some 19% higher than the original es-
timate of costs (US$ 12.4 million).

21. Consultants

The project was jointly designed by Messrs. Watermeyer, Legge.
Piesold and Uhlmann (Civil Consultants) and Kennedy and Donkin (Mechanical/
Electrical Consultsnts) both of the United Kingdom. The performance of both
has been generally satisfactory and their site supervision good, except that
ESCOM has felt that the civil consultants could have progressed cost measure-
ments more effectively and reported earlier and more frequently sc as to cive
more warning of the increases in costs. It is also doubtful vhether the
Desiltation Chamber, which cost some US$ 360,000 equivalent, was the 19‘
cost method to deal with the silt problem. Wlt. hindsight, in view th
geological problems encountered and consequent substantial cost overruns,
it may be said that more geological survey work should have been done at the
feasibility stage, but it is not clear that this could have been foreseen

at that time; Watermeyer, Legge, Piesold and Uhlmann had long experience in



the area and the Nkula Falls project designed by them had been successfully
completed shortly before. They adapted designs and construction methods
expeditiously during execution of the Tedzani Pro in such a2 way as to

Sont
d\/\’\.l
keep it close to schedule despite the unexpected difficulties.

?22. Organization and Management

ESCOM is, generally speaking, well mannged and its operatlons

ccordance with sound public utility pI"‘Ctl\.\.. A1l seni

are in a or managemen
and most profe551onal staff are expatrlates with wide experience in public
utilities and ESCOM is qu.L te capable of oper a.t;.ug the pr o,]ect £fi ntly .

o e
“ e
However, there has been a fairly rapid turnover in senior expatriate staff

during the last two or three years and ESCOM is having more difficu

u.
before in finding suitable replacement staff. At the time of the Com
Inspection, there were vacancies for Progress, System Control and Communica-
tions Engineers. Additionally, the Training Manager and two local Account-
ants had recently left. The problem is that, in spite of recent increases
in salary scales, these are still not competitive with salaries offered by
other employers for local qualified staff and are not sufficiently attractive
to retain the expatriate personnel. A continuation of this trend can, in

due course, adversely affect the efficiency of ESCOM, although hopefully, it
should not unduly affect the operation of the project.

There is no quick and easy solution to the above problem. The
level of salary scales is de4ermined by Government policy and ESCOM can only
hope to be successful in recruiting sultable expatriate staff until its
training program begins to pay off, and qualified locel 5taff can be promoted
to posts presently occupied by expatriates.

ESCOM has a good training program and hopes to achieve this 2im
by 1980. This may be a little optimistic where specialist senior staff are
concerned. There is little the Bank can do at present in this matter and
indeed, since the situation is not desperate, there is little the Bank need
do, apart from drawing the attention of ESCOM and the Government to our
concern in this matter.

23. Financing

Annex 3 shows the apprasisal forecast of the financing plan from
FY 1970 to FY 1973 along with acturl financing from FY 1970 to FY 1973. The
table below is a summary of the Annex.



Sources of Funds

Internal Cash Generation
Less Debt Service

Net internal cash generation

Long-term Borrovings (including
interest added to principal)

Tedzani - Stage 1
IDA
ADB
CDC and INDEBANK

Other

Capital Contribution

Total Source of Funds

Applications of Funds
Construction Expenditures

Tedzani Stage I
Others

Increase in Working Capitel

Total Application of Funds

MLAa 3ol ~
111T .LLl.ldllbLllg, U

b 2
()
cost estimates is being met
1.

TN A N TCrNM - I S,
bJ.UIl (*uu .Ll‘lU.LlDANI\ LLVUNl lc LI0O W
bank rather than long-term borrowing

program.

£

(1) (2) (3
Actual 1970-73 Appraisal Column 1
Forecast Column 2

1970-1973

(Millions of U.S. dollars)

10.1 10.5 - 0.4
5.8 6.1 - 0.6
L.3 L.l + 0.2
5.9 5.7 + 0.7
2.8 30? - On)-l
2.2 - + 2.2
- 1.5 =1.5

10.9 0.l +0.5

0.5 0.7 + 0.3

15. 14.7 +1.0

1h.1 17.5 + 1.6
2.7 2.0 + 0.7

16.8 1. + 2.3

- 1.1 0.2 -1.3
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H
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s ac
the Commonwealth Development Corpora-

- .L,\

to time made mporary use of short-term
inance part of its actual expenditure



2L,. Summary Financial Results

The financial projections prepared at the time of appraissl covered
FY 1969 to FY 197L. Income Statements and Balance Sheets showing actual and
appraisal estimates of operating results from FY 1969 to FY 1973 are shown in
Annexes |, and 5.

Generally speaking, as shown by the following table, the operating
results from FY 1969 to FY 1972 have been close to the operating results fore-
cast at appraisal.

% variation from appraisal forecast
1969 1970 1971 1972 1973
Revenues - 0.9 +1.3 + 1.1 + 9.9 + 21.2
Expenses (Including depreciation) + 1.8 + 3.0 + 8.1 + 35.0 + 25.5

L3 1 - N ] -
Net Operating Income - L.7 - 0.7 - 6.4 - 12.3 -4.3

The substantial increase in expenditures during 1972 was mainly due
to additional maintenance expenditures during that year which should not recur
annually. The Project Agreement includes a rate of return requirement of 9%
effective FY 197L, when the project facilities will be operational for a full
year. Under the recent Project Agreement for the Second Power Project, the
rate of return requirement has been increased to 10%. It is expected that ESCOM
vill meet this requirement. The rate of return on net fixed assets in operation
increased from 10% in 1969 to 1L.2% in 1972.

25. Covenants

Section L.05 (a) of the Development Credit Agreement required the
Government to make a study of the resources of water from Lake Malawi and Upper
Shire for irrigation, pover and other uses and Section L.05 (b) requires that,
promptly upon the completion of the study, the Government will make a decision
about the allocation of water for power and communicate its decision to the
Association and ESCOM. The study was completed by UNDP and the report circu-
lated by mid-1973, but the Government has yet to take the required zction under
Section L.0S (b) of the Development Credit Agreement.

Other particular covenants of substance, in an amended form where
required, have been carried over into the Credit Agreement for the Second Power
Project.

26. Auditors

ESCOM's accounting records are well maintained and financial reports
are prepared promptly. Its accounts are audited annually by the internationsl
accounting firm of Deloitte and Company.



This has been a problem project from the outset. It was first ap-
praised in May 1968 but constr ction was postponed pending a clearer picture
of the general economic and financial position of Malawi. It was re-appraised
in August 1969 by which time the cost estimates for civil works had been in-
creased by the consultants by 50% from US$ 2.3L5 million to US$ 3.5L1 million.
Costs of civil works again increased after the loan was appraised due artly
to increased costs of the desiltation chamber, which was included in the pro-
Ject against the Bank's advice to ESCOM and bad rock conditions which, in
view of the consultant's presumed intimate knowledge of the area, were quite
unforeseen.

With the benefit of hindsight it is, of course, always easy to crit-
icize. It is probably true that a detailed analysis of the feasibility report
and design specific tion might have resulted in savings in the cost of civil
vorka. T”:s, however, is a time consuming task and Bank staff has neither the

ilitie

s nor, frequently, the expertise, to perform this function. It is
>ticable to obtain a second opinion on all these aspects as this
would mean doubling up on engineering costs, and in this case, in view of the
consultant's detailed working knowledge of the area and the Nkula project,
there was no apparent reason to ask for a second opinion on the geological sur-
vey or the cost estimates. However, vhere doubt exists, e.g. with specifica-
tions and cost estimates, a second opinion should always be obtained.

Another important lesson arising from the project is the extent to
vhich a relatively large project crn overburden the resources of a small utility
such as ESCOM. Principal areas involved were:

(a) Administration of the Project - A Project Liaison Engineer
and Project Accountant were appointed to administer the
Project. These were necessary to relieve ESCOM's permanert
staff of this additional burden; and

(b) Reporting Requirements - The Bank's reporting requirements
involved additional work for ESCOM as these conflicted with
the Utility's procedure for administering the Project.

Reporting requirements for the Second Power Project are being amended to ensure
consistency with ESCOM's procedures and to avoid duplication of work.

October 1973, revised January 1975
Eastern Africa Regional Office



ANNEX 1

MALAWL

FLECTRICITY SUPPLY COMMISSION OF MALAWI

POWER PROJECT ~ CREDIT NO. 178-MAI

Qriginal and Final list of Goods and Services

(US Dollars)
. Original Final
Category Description Allocation Allocation
T station & Civil Works 1.8L1.000 2 LB _AEg
Hydrostation & Civil works »2u1 , 000 2,405,055
T mnf\+?~inn1 & Mechanical 'n]ov-lrc 1 RA2 00N 1 871 217
g Ee A L A & waslas - LAAV R W g LR A Bd dd TV gL
III Substations 550, 000 - 1/
STt A > /J/’ Nl S ;{
TU Tginaarineg 22 Nthar Comard mag 49 NNN C78 1672
- ¥ PR S 8 A s Ol W WitTh WCL VILUCO )IL,\JUU )lU’ VJoJ
17 Masamn MET TS D a7 ANNA v . g
- LATEE rw uwliesSed PYEEYUY WUy 7 (D
VI Training - i/
g L8,000 LY
Vil Unallocated 331,000 -
Total 5,250,000 5,250,000
October 1973
1/ Qualimd add cen  —meefome —ond  on] ha Ry X S, W S T o e
LY puuLDLaLloll equipment and uralilng were generaily linancea irom the
loans from ADB and CDC and by ESCOM.
Notes

An exchange adjustment of US$2L9,03L4 is also payable by the borrower.



MALAWT
¥LECTRIGITY SUPPLY COMMISSION OF MALAWI

POWER FRO.FCT = CREDIT NO. 178-MAT

Original Es imate & Fihal Cost of Proje rt

e — {Us$ 'Ihousand's')_
Foreign Currency 1ocal Curreacy Total -
Estimated Actual Estimated Actual Estimated Actral
A. IDA Financed Elements | '
1 Power Station Givil Works 1,325 ) 3,014 | 1,855 ) 2,1:1 . 3,180 ) 5,765
2  Desilting Chamber 216 ) 26 ) 362 )
3  Turbihes, Generatprs & Other Equipment 1,752 1,89 34 213 1,766 2,107
L, Substations : 559 426 17 68 . 576 S1y
S Control Center . 130 206 ‘ 96 66 226 272
A Diescl Station - 3717 365 67 96 Ll L61
7  Inginecring & Supervision 475 556 175 271 650 827
8 - Training 1 L8 L9 L8 L8 96 97
9 ESCOM Services - 36 13 192 2L3 228 256
10 Contingencies . 331 22 . _9 38 480 57
Total 5,29 6,545 2,719 38u 8,028 10356
B. ADB Fina.ﬁceed Elements
1 Transmission & Distributfon - . 3,000 2,92 1,3L4 1,461 b,3LL L,L23
Grand Total . 8,249 9,487 b,123 . 5,292 12,372 Uy,770

Note: Average conversion rate of US§l.22 = 1 Kwatcha was taken for converting final

June, 1974

’

costs into US Dollars



- .
MALAWT
ELECTRICITY SUPPLY COMMISSION OF MALAWI
Appraisal Estimate and Actual Funds Statement,
(thousands of Kwachas)
1969 1970 i w2 1913 1970-73 1970-73
Year Ending December 31 Estimated  Actual Estimated  Actual Estimated  Actual Estimated  Actual Estimated  Actual  Estimated  Actual Estimated  Actual
(converted to U.S. dollars
at MK1 = US$1.22)
SOURCE OF FUNDS
Internal Cash Gemeration
Net Income before Interest 1,008 967 1,228 1,260 1,404 1,327 1,696 1,503 1,708 1,675 6,036 5,765 7,364 7,033
Depreciation 506 190 532 526 53 5k3 654 618 811 2,586 2,198 3,155 3,018
TOTAL INTERNAL CASH GENERATION 1,51h _1,b57 1,760 _1,786 1,958 1,870 2,350 2,121 2 2,186 8,622 8,263 10,519 10,081
BORROWINGS (incl. capitalized interest)
Malawi Govermment 8 7 8 8 8 8 10 10
Tedzani
Govermment - relending of IDA loan T2k 250 1,456 1,862 2,310 2,196 202 549 L,692 4,857 5,72k 5,926
" " " ADB * 1,104 20 1,158 1,286 ash S5k 22 427 2,648 2,327 3,230 2,839
Other Loans 619 1,149 1,768 2,157
Second Power and Other Projects e 1,198 [o] 1,198 0 1,461 0
Capital Contributions 104 11 4O 164 1,0 71 40 7% s} 90 160 1,00 195 . L8s8
TOTAL 1,626 _1,605 3,63% _2,228 )y,612 5,089 5,064 5,605 4,016 L,701 17,328 17,623 21,139 21,500
APPLICATIN OF FUNDS
Construction Expenditures
(excluding capitalized interest) 2,470 1,334 3,508 L, u86 3,710 3,950 520 1,813 10,208 11,583 12,454 14,131
Tedzani I
Other Expenditures 762 785 92 706 1,678 1,L47 1,678 2,245 2,047 2,739
TOTAL CONSTRUCTION EXPENDITURE 762 __185 2,470 1426 3,508 4,486 3,730 4,656 2,198 3,260 11,886 13,828 14,501 16,870
Debt Service
Interest 6h2 62 702 636 81k 125 962 784 1,094 890 3,572 3,035 ks, 358 3,703
Amortization 216 216 1400 L40? 410 L10 430 429 Lh8 450 1,688 1,691 2,059 _2,063
858 858 1,107 1,038 1,72k 1,139 1,392 1,213 _1,502 1,340 5,260 1,726 6,117 5,766
Net Increase in Working Capital
(other than cash) 110 (82) 8 (506) N 16 (21y) 40 72 88 (6LB) 107 (791)
Total Application of Funis 1,730 1,561 3,580 _ 1,958 4,756 5,621 5,118 5,655 3,180 4,672 17,234 17,906 21,025 21,845
Increase (Decrease) in Cash (104) uly 56 270 (1uk) (532) (sk) (50) 236 29 9l (283) 11k (3L5)
Cash at Beginning 298 312 19h 356 250 626 106 94 52 Lk 194 356 237 W3l
Cash at Bad 194 356 250 626 106 9l 52 il 288 73 288 73 351 89
Debt Service Coverage 1.8 1.7 1.6 1.7 1.6 1.65 1.7 1.75 1.7 1.86 1.6 1.7 1.6 1.7

JUNE, 1974
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Year ending December 31

Electricity Sales - millions of KWH
Average revenue/unit in tambala
Gross Operating Revenue
Operating Expenses

Operation and Maintenance

Fuel and Electricity

Administration and General

Depreciation

Total Operating Expenses

Net Operating Income
Other Income (Net)

Net Income before Interest

Total Interest Charges
Less: Capitalized Interest

Interest charged to Operations
Net Revenue for Year
Average Net Fixed Assets in Operation

Return on Average Net Fixed Assets in
Operation (%)

JUNE, 197k

MALAWT

Flectricty Supply Commission of Malawi

Appraisal Estimates and Actual Income Statements

(Thousands of Kwachas)

1970 1971 1972 1973
Estimated Actual Estimated Actual Estimied Actual Estimated Actual Estimted Actual
106.8 105.7 118.2 121.9 131 132 1hl.2 159 158 178
2.1h 2.1 2.19 2.17 2.20 272 2.17 2.18 2.17 2.15
2,292 2,270 2,612 2,6L6 2,906 2,939 3,154 3,L68 3,154 3,822
358 359 378 372 Lo? L51 L4o? 655 462 619
132 146 16Y 192 212 245 40 276 26 216
318 325 330 356 35l 406 382 L8 412 SLs
5% _ o8 532 _526  _ 55k b3 _65L _6i8  _8l _su
1,304 1,328 1,l0l L6 1,52 L6 L,U78 1,997 1.746 2,191
988 9L» 1,208 1,900 1,384 1,796 1,676 1,471 1,688 1,631
.20 26 20 __60 _20 — 35 20 3 20 _ Lk
1,008 968 1,228 1,760 1,404 1,329 1,696 1,503 1,708 1,675
6h2 642 707 630 81y 708 962 725 1,09k 1,101
_— - __16 8 _2 a1 218 _1o8 W 2
642 bh? 626 622 600 5917 N 617 1,054 _ 8%
2 326 602 638 8ol 22 2 828 esh s
9,892 9,578 10,112 9,629 10,166 9,652 11,710 10,564  15,6L4 16,20k
10 10 11.9 13 13.6 13.8 15.0 1h.2 10.8 10.3

N XINNV



Year ending December 31

ASSETS

Fixed
Gross Fixed Assets in Operation
Less: Accumulated Depreciation
Net Fixed Assets in Operation

Work in Progress
Total Net Fixed Assets
Current
Casn and Treasury Bills
Other

Total Current Assets
Total Assets

LIABILITIES AND EQUITY

Equity
Reserves and Surplus
Canital Contributions

Loty _Tj_rmT&g'ﬁ_% Equity
Firit IDA Prsject

IDA

ADB

CDC
Others

Total Long Term Debt

Current Liabilities

Total Iiabilities & Equity

JUNE, 197k

MALAWL
Electricity Supply Commission of Malawi

Appraisal Estimate and Actual Balance Sheets
(Thousands of Kwachas

1969 1970 1971 1972 1973
Estimated Actual Estimated Actual Estimated Actual FEstimated Actusl Jstimsted Actual
13,?& 13,%78 1&,,07t 13,32& 1&,103 113‘,935 17,368 1ﬁ,5})7 :25,068 2;,652 .
3,la2 3,622 3,94 _3,862  _L,h9 _L,388 5,152 9l ..5,998 72
10,092 5,558 10,130 9,702 10,202 9,603 12,21 '11,3& 19,070 20,83

- 348 _1,976 1,390 5,072 5,561 6,332 7,923 870 1,081
. 10,092 9,90L 12,106 11,092 15,274 15,164 18,548 19,489 19,940 21,924
194 356 250 626 106 94 52 i 288 73
430 495 4148 458 482 68L __520 859 ST70 1,002
2l 851 698 1,08, 288 e 512 203 88 1,16
10,76 0,795 12,804 12,176 13,862 15,942 12,120 20,392 20,798 23,040
586 608 1,188 1,248 1,992 1,979 2,944 2,86Lh 3,598 3,16
2Ll 12 284 L3l _324 516 36l 591 Lol 669
830 687  1,u72 1,682 2,316 2,l55 3,308 3,455 4,002 4,385

724 125 2,180 2,111 4,490 L

1,10k 10 2,22 1,307 2,626 1,691

9,696 2,694 9,304 9,435 8,894 8,869 _8,L6L

588 6L Wi 0 950 Lok D07 B0 IS Bk L0l
190 37L 200 92l 210 1,110 232 1,017 22 1,627
10,716 1,05 12,804 12,176 15,862 15,942 19,120 20,392 20,798 23,040

§ xanwy



ELECTRICITY SUPPLY COMMISSION OF MALAWT

MALAWI

SECOND POWER PROJECT

Actual & Estimated GWh Generated and Sold, Installed & Firm Capacity

System Maximum Demand & Load Factor

(Southern Region & Lilongwe)

Installed Firm Maximum

% Capacity Capacity Demand Load
Year Generated Sold Increase MW MW MW Factor Remarks
Actual
1967 85 77 36 28 15 65
1968 103 93 21 36 28 18 65
1969 116 106 14.2 36 28 20 66
1970 133 122 15.1 36 28 23.3 65
1971 145 132 8.1 36 28 25.7 64
1972 173 158 19.7 39 31 31.6 62
1973 192 173 12.6 55 46 34.2 64
Estimated
1974 222 202 12.8 55 46 40 63
1975 262 226 11.9 67 54 46 65
1976 278 250 10.6 71 58 51 62
1977 303 275 10 91 78 55 63
1978 332 302 10 91 78 61 62 12 MW of steam and diesel
1979 365 332 10 91 78 68 61 plant to be retired in
1980 401 365 10 91 78 75 61 1979/80 and replaced with

12 MW gas turbine.

June, 1974
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