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MR. DANISMAN, UNDFVPRO, PORT L OUIS, MAURITIUS.

DR. PETER MEIER WILL BE ARRIVITG IN MAURITIUS ON MQNDAY, JANUARY

3 AT 11:20 A.M. BY AIR MAURITIUS FROM LONDON. WE AVE NOT YET

RECEIVED DR. MEIER'S TERMS OF REFERENCE. BEST REGARDS, RASOOD

AfMED, ENERGY DEPARTMENT

FR/Tetex 4259 U1DP , A2IZLIB2

MAhmed cra.

Ju-ian harier, Chief

ENERGY



MAhmed/cra

12/17/82

Changes to be Made to Current Draft

Chapter I

This chapter is being completely restructured to become a short

overview chapter which will set out in broad terms the nature and

magnitude of the energy problem facing LDC's and the stategy they should

adopt to resolve this problem. It will also provide a backdrop for the

approach adopted in the paper and touch on the main conclusions analysis

of the following chapters.

The new structure of the chapter will be as follows:

(i) Global energy supply/demand trends and prospects

(existing paragraphs 1-5) plus additional paragraph on

global oil price prospects and alternatives.

(ii) Statement of LDC energy problem.

(iii) Summary consumption and production projections for LDC's.

(iv) Rationale and approach underlying these projections:

i.e., optimistic; GDP growth could be lower but that

would be an unsatisfactory solution; these projections

set out what is needed in the energy sector to prevent

energy from becoming a development constraint, if the

other constraints on growth are resolved; further, non-

financial constraints (i.e. strategy formulation, project

preparation, etc.) discussed in Chapters II and III will

need to be resolved even if the projected increase in

energy supply is much lower, so the overall strategy

remains unchanged.
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(v) Summary statement of investment and financing

requirements and implications for different groups of

LDC's; leads into

(vi) Country classification table (similar to EDC but with

middle/low income distinction).

- how this classification has changed in recent years.

(vii) The OIDC problem; summary projections of energy import

bill.

(viii) Illustration of economic rationale of the proposed energy

investments (reduced imports; examples of countries which

could shift from one column of the classification table

to another; essential feature of the structural

adjustment process).

Chapter II

Will now include the consumption projections as well as the

discussion of demand management issues.

- Begin with a discussion of consumption patterns and

projections (moved from existing Chapter 1).

(Sensitivity analysis of consumption projections (Table 6 of

existing Chapter 1) will be handled in a "box" in Chapter

II.)

- Then discuss factors affecting level of energy conservation

in a given country (paragraph 2.33-34 of existing draft, with

a table showing cross country variations).
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- Then lead into the main discussion of how to improve energy

efficiency and what the principal opportunties are.

In the discussion of energy efficiency:

- the five principle of demand management will be stated as

action recommendations;

- there will be a sharper distinction between the strategy to

be adopted for large users (direct intervention) vs. small

ones (setting up a framework for achieving savings over a

longer period);

- distinguish between saving oil and other fuels;

- section on transport will be beefed up and commercial

buildings added;

- discussion of the refinery imbalance problem will be

introduced;

- the current discussion of energy pricing will be made more

specific and practical drawing upons lessons learned in our

recent work.

Chapter III

Main change is to introduce the supply forecast numbers into the

chapter (they were originally to be in Chapter 1).

At subsector level:

- Oil will be rewritten, as we discussed.

- Electric power will include the section on power supply

projections now in Chapter I (pages 14-20).

- Geothermal will be introduced into the chapter.
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- Refining capacity requirements will be introduced.

- Gas section will include a box on what a gas utilization

study is and how it is done.

Chapter IV

- All investment requirement numbers will be summarized here.

- Once number are available for the investment/financing

pattern by country group, the discussion will be

strengthened.

- An explicit discussion of domestic financing problem will be

introduced.

- There will be a stronger section demonstrating the economic

importance and attractiveness of the proposed investments.

Chapter V

- The ten principles of energy planning will be summarized as

action recommendations.

- There will be more concrete examples of what better system

management implies (in the power sector, particularly).

- A distinction will be made between one-off tasks which can be

done by consultants and ongoing tasks which can only be done

through strengthening the institutional capability in the

country.

- Human resource discussion will be strengthened with specific

examples (coal mining, etc.)

- Technology transfer will be introduced in a section or box.
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Chapter VI

This chapter will also include:

- a discussion of the existing and proposed Bank role and

strategy in each energy sub-sector;

- A discussion of the Energy Sector Management Program, as an

illustration of the general emphasis on helping LDC's develop

priorities, investment programs, etc.

- A discussion of the priorities that would guide Bank lending

in the event that resources were constrained and competing

project opportunties had to be chosen from.

General

- Numbers will be filled in as they become available,

throughout the text.
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TO: Mr. Peter Meier (Consultant) December 16, 1982

FROM: Masood Ahr.ed, EGYEA

SUBJECT: Study of Technical Assistance Requirements Identified in

Energy Assessment Reports

1.
As we discussed, I would like you to prepare an inventory of the

teckiical assistance requirements identified by the various assessment
missions. This list should cover both direct technical assistance and
specific studies identified in the following areas:

(i) institutional strengthening for overall energy sector
management including training and manpower development
aspects;

(ii) analysis of investment options and preparation of a medium
term investment program for the energy sector; and

(iii) analysis of specific energy policy issues (such as pricing
or fiscal arrangments).

Hdwever, you should exclude the recommendations for technical assistance
in energy conservation and rural/renewable energy, which are being
handled separately.

2. In carrying out this work you should first review the 16
assessment reports which are available in draft or complete form, 1/ to
prepare a preliminary inventory of the recommended technical assistance
activities. You should then discuss this with the various individual
staff members who are responsible for these countries to prepare a more
detailed and updated listing. You should also discuss the potential
technical assistance requirements that have been identified in those
countries where assessment reports are still under preparation (Fiji,
Solomons, Niger, Nigeria, Sudan, Uganda and Peru). A tentative schedule
of meetings with the staff responsible for these countries is attached.

3. On the basis of these discussions, you should prepare, by
December 31, 1982, a draft report which describes on a country-by-country
basis the outline of potential technical assistance activities in the
above areas. You should distinguish between those activities in which

1/ Bangladesh, Boliva, Burundi, Haiti, Indonesia, Kenya, Malawi,

Mauritius, Morocco, Papua Now Guinea, Rwanda, Senegal, Sri Lanka, Turkey,

Zambia and Zimbabwo.



other agencies are known to have expressed an interest and those for

which "sponsors" still have to be found. You should also prepare a

preliminary costing of the various activities recommended in each

country, although it is clear that on the basis of available information

some of these estimates will be subject to a wide margin of error.

4. In total you should devote up 12 working days to preparing this

study, three of which would be spent in Washington for initial briefings

and discussion with the assessment staff members. Once your draft report

has been reviewed, you should incorporate any comments received thereon

and prepare a final report in January 1983.

cc and cleared with Mr. Julian Bharier

cc: Messrs. D. C. Rao, 11. Wackman

Mrs. Owen

MAhmed:cra



.nsdiv ec._ 5, 1982
(Countries Involved)

10:00 Ms. Ursula Weimper Haiti, Bolivia

11:00 Mr. Andres Liebenthal Panama, Gambia & others

12:00 Mr. Gunter Schramm Nigeria, Bangladesh

1.:00 (lunch)

2:00 Mr. Amarquaye Armar various countries

3:00 Mr. Gabriel Sanchez-Sierra Peru

4:00 Mr. Jochen Schmedtje Niger

Thursday, Dec. 16, 1982

9,00 Mr. Zia Mian Zambia, Zimbabwe, Fiji, Solomons

10:00 Mr. David Hugart Burundi, Rwanda, Morocco

11:00 Mr. Huda Kraske Papua New Guinea, Nepal

1. .o Mr. Masood Ahmed Malawi, Mauritius

1:00 (lunch)

2:00 Mr. Julian Bharier Indonesia, Uganda

3:00 Mr. Robin Bates Sudan

4:00 Mr. Harold Wackmnan Turkey, Kenya



December 14, 1982

To All EGYEA Staff:

Re: Study of Technical Assistance Requirements
Identified in the Energy Assessment Reports

1. I have asked Dr. Peter Meier to compile for us a comprehensive
list of the energy management assistance requirements (both direct
technical assistance and studies) which have been identified by the
various assessment missions. This will include all the recommendations
relating to the following areas:

(i) institutional strengthening for overall energy sector
mangement including training and manpower development
aspects; and

(ii) analysis of investment options and preparation of a medium
term investment program for the energy sector.

(iii) Analysis of specific energy policy issues (such as pricing
or fiscal arrangements).

However, his work will not include the recommendations for technical
assistance in the area of conservation (already carried out) and
rural/renewable energy (to be handled later).

2. In carrying out this task, Dr. Meier will, of course, review the
completed and draft assessment reports, but he will also need to discuss
the relevant recommendations in each report with the staff responsible
for those countries. We have tentazively scheduled Wednesday and
Thursday this week for these discussions. I would appreciate it if you
could meet with him for an hour or so during that period to discuss the
recommendations for the specific countries you are involved in.
Christine Abunassar will get in touch with you to set up the schedule for
individual meetings.

3. If you have any queries on this, please see either Masood, who
is coordinating this study in the division, or myself.

Julian

cc: Mr. D.C. Rao



WORLD BANK / INTERNATIONAL FINANCE CORPORATION

OFFICE MEMORANDUM

TO: Distribution December 14, 1982

FROM: Masood Ahmed

SUBJECT: Energy Policy Paper

1. Attached are the first drafts of all six chapters of the Policy
Paper. Much additional work needs to be done to turn these into a
coherent first draft of the whole paper. However, I am circulating these
drafts to you now to get your reactions and comments before the
Christmas/New Year period when I intend to rework this into a white cover
draft.

2. I would like your views on three specific areas:
(i) What additional material/substantiation/analysis is needed

in specific areas in each chapter;

(ii) whether the initial structure of the paper (as proposed in
the outline is still relevant now that we have identified
the issues better. In particular, should Chapter 1 (which
is currently a bit of a mess) become a much shorter
"overview" chapter with the detailed discussion of demand
and supply projections being moved to Chapters II and III
respectively?

(iii) Should there be a section explicitly comparing the current
projections/prescriptions with those in Energy in the
Developing Countries?

Other comments/suggestions are also welcome.

3. The next stage in the process is to get Mr. Rovani's views on
this draft which I plan to give him on Thursday (essentially unchanged
but with some of the missing numbers filled in and possibly with some
reworking of Chapter I). Beyond that, the processing timetable will be
set by the January 31 deadline for submitting the paper to Mr. Stern.

Distribution:

Mr. Rao
Mmes. Duersten, Koch, Ribe
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WORLD BANK / INTERNATIONAL FINANCE CORPORATION

OFFICE MEMORANDUM
TO: Mr. Michel Devaux, EA2 DATE: December 7, 1982

FROM: Masood Ahmed, EGYEA

SUBJECT: MAURITIUS: Draft Input on Energy for Proposed SAL II

1. I am pleased to attach for your consideration a draft section on

energy for your overall initiating memorandum for the above operation. As

I mentioned to you on the phone, I have covered the main issues in a some-

what telegraphic form because of time constraints. Please feel free to make

any editorial changes you like and call me if I can help clarify any points

of substance.

2. You might want to have Mr. Tuncay look at your final draft as well

because some of these issues relate directly to the power sector. One

specific point to check on is whether he has sent the comments we promised

to the Minister of Energy on the draft TORs for the coal-fired plant feasi-

bility study.

Attachment

cc: Mr. Bharier (EGYEA)

MAhmed:ks



MAURITIUS

Draft Input on Energy for the Proposed SAL II

Background

The first SAL had an important energy component under which the

Government was to

i. establish a national energy planning and management unit

to strengthen the institutional framework for the sector;

ii. prepare an energy sector policy statement and action

program by end 1982;

iii. carry out a detailed study to evaluate the potential for

using bagasse to generate electricity; and,

iv. introduce daylight savings time to help moderate the sharp

evening peak in electricity demand.

These measures have all been completed as scheduled. An Energy

Planning Unit was initially set up in the MEPD and subsequently moved

to the Ministry of Energy in June 1982 by the new Government with expanded

responsibilities as part of a program of strengthening the policy role of

this Ministry. This unit is being assisted in its efforts by a TA project

financed by the UNDP and UK ODA and executed by the Energy Assessments

Division of the Bank. The Government has also carried out the measures

listed under (iii) and (iv) above and has prepared a policy statement for

the energy sector and an associated action program. These statements,

which have been reviewed by Bank staff, are appropriate to the current

needs and priorities of the energy sector in Mauritius and will form the

basis of the energy component of the proposed second SAL.

Proposed Program

The proposed program will have two major thrusts:

i. On the supply side, the most important task now is to embark

upon a pilot project to evaluate the viability and economics

of pelletizing bagasse to enable its use in the inter crop

period. The Government has approached Caisse Centrale for

assistance with this project. Discussions are also being held

with two sugar factories on informing their production effi-

ciency so as to generate a surplus of electricity to be fed

into the grid. The SAL component would support this effort by

requiring that

a) The Government develop, by December 1983, concrete

proposals on the institutional framework for produc-

tion and sale of bagasse-based electricity to the

CEB.
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b) It would also require the preparation (by December
1984) of a costed and scheduled investment program
for developing additional bagasse-based capacity in
the country (either with or without pelletization).
This would provide a ranking of the various sugar
factories which are potential electricity producers
in terms of their potential electricity production
and the investments necessary to realize this.

c) By this time the Government would also prepare a
pricing formula for the sale of bagasse and bagasse-
based electricity.

d) The SAL component would also require (by March 1984)
a feasibility study on the use of (imported) coal for
power generation and, based on this, a statement of
how the Government intended to proceed in this sector.

e) A study of potential mini-hydro sites and an associated
program of action (by August 1983).

ii. On the demand side, the SAL would include

a) The preparation and implementation of a revised elec-
tricity tariff structure based upon economic and
financial criteria discussed with the Bank (by August
1983).

b) A study of the market potential of solar water heaters
and the economic feasibility expanding their use
(December 1983).

On the institutional front, the SAL should stress the importance of
allocating sufficient local resources (both financial and human) to ensure
that the Energy Policy and Projects Division in the Ministry of Energy can
carry out its program of work and implement the Bank executed TA project as
scheduled. In particular, one energy planner and one engineer need to be
recruited urgently for the EPPD.
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MR. KHODADEEM SUMODHEE, MINISTRY OF ENERGY

AND INTERNAL COMMUNICATIONS, PORT LOUIS, MAURITIUS. FOR YOUR

INFORMATION, I AN COPYING BELOW A TELEX WE SENT TODAY TO MR.

DANISMAN THE UNOP RESIDENT REPRESENTATIVE ON THE '0P(fSED ENERGY

PLANNING AND MANAGEMENT PROJECT. (AAA) PLEASED TO INFORM YOU THAT

PROJECT HAS NOW BEEN APPROVED BY UNDP, NEW YORK AND WORLD BANK AND

COPIES OF THE PROJECT DOCUMENT, SIGNED ON BEHALF OF BOTH AGENCIES,

HAVE BEEN SENT TO YOU TODAY FOR THE GOVERNMENT"S APPROVAL AND

SIGNATURE. AFTER WHICH THE PROJECT WILL BECOME EFFECTIVE. I WOULD

LIKE TO TAKE THIS OPPORTUNITY TO EXPRESS MY APPRECIATION TO YOU AND

AND YOUR STAFF FOR YOUR ASSISTANCE AND COOPERATION IN THE PREPARA-

TION OF THIS PROJECT. I WOULD ALSO BE GRATEFUL IF YOU COULD EXTEND

OUR THANKS TO PROFESSOR KASENNALLY AND HIS STAFF FOR THEIR EFFORTS

IN THIS MATTER. (BB3) WE ARE ALSO SENDING A COPY OF THE PRODOC TO

ODA IN LONDON FOR THEIR INFORMATION. (CCC) RE .-T OF TRAINING AND

INSTITUTIONAL CONSULTANT. PLEASE CONFIRM FROM MR. KISNAH THAT HE

HAS RECEIVED THE MATERIAL I SENT HIM ON DR. MEIER, WHO IS

FOR THE TASK ABOVE. MEIER IS AVAILABLE FOR EARLY JANUARY VISIT AND

GOVENRMENT. IF SO, PLEASE ASK A TO SEND ME TH TERMS OF

REFERENCE PROPOSED BY THE GOVERNiENT FOR HEIER"S VISIT. /C.

FR/Telex 996 42492

MAme

Juti4fn ShaB#er , Chief

ENERGY
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ALSO GRATEFUL IF YOU COULD LET ME KNOW CURRENT

STATUS ON ARRIVAL DATE FOR ODA PLANNER. BEST REGARMS, MASOOD AHMED,

ENERGY DEPARTMENT

FRI~~e~eE 996 42491268

MAhmed

JuCaan rharaer, Chief

ENERGY
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AWISrAN, UNDEVPRO, PORT LOUIS, MAURITTUY,

RE ENERGY PLAY ING TECHLICAL ASSISTANCE PROJECT. (AAA) PLEASEt

TO INFORM YOU TVAT PROJECT HAS NO' OFEE APPPOVEn EY UNDP, NEP

YORK AND UORLD BANK A"D COPIES OF TwE PnOJECT DOCU ENT, SIGNED
6

O BEhALF OF lUTH AGENCIES, HAVE SEE SENT TO YOU TODAY FOR THe
7

GOVEfCWENT'S APPROVAL APD SIGNATURE. AFTER WHIC" THE PROJECT WILL
8

BECOnE EFFECTIVE. I WOULD LIKE TO TAKE TDIS 'PPO TU=!ITY TO
9

EXPRESS MY APPRECIATION TO YOU AND YOUR STAFF FOR YOUR ASSISTANCE
10

AND COOPEPATION IN THE PPrPARATION OF THIS PPROJECT I WOULD ALSO

BE GRATEFUL IF YOU COULD EXTEND OUn =Kt TO PROFESSOP KASEMNALLY

AMD HIS STAFF FOR THEIR EFFORTS IN THIS MATTER,. (C2) WE ARE ALSO
13

SENDING A CO"Y OF TUE PROCGC TO ODA IN LONDOn FOR TWEIR INFOpmA-

TION. (CCC) R VISIT OF T AINING AMD INSTITUTIONAL CONSULTANT.
15i

PLEASE CONFIRM FRON FR. KISHAH THAT HE HAS 1' THE HATEPIAL
16

I SENT HIM ON ,V= 10 IS PROPOSED FOR THE TASK ABOVE.
1?

VEIER IS AVAILABLE FOR EARLY JANUARY VISIT AND I UQULD APPRECIATE

COFIRnATION OF WHETHER TIMING IS CONVENIENT TO GOVERNNCNT. IF SO,
19

PLEASE ASK KISNAA TO ma PE THE TEPMS OF REFEPENCE PROPOSED nY

THE GCVERNMENT FOR . VISIT. ALSO GRATEFUL IF YOU COULD LET

OF lE KNOW CURRENT STATUS ON ARRIVAL DATE FOR ODA PLANNER. REST
22 -

EGARDS, PAS 00D A HMED, ENERGY DEPARTNEN T

TELEXIFR 4259 UNDP IV 1216/82

FAHMED cra
I "

CC: mpS.VAUGHN JULIAM ;ARIER. CImF
MESSPS. SC1OOT, DHARIER R A

CC & CLEARED WITU IN SUBSTANCE ENERGY
MR. HADJERI (EA2)



Mr. Fish November 24, 1982

Jim:

Having read trough Ted's piece and the SSSP material you sent
me, I have tried to list below some specific questions on which
additional information would be useful for the Policy Paper.

(i) Conservation/Loss Reduction A table showing the distribution of
losses across developing countries. Do we have any data on the breakdown
between technical and "other" losses? What is the "optimal" level of
technical losses which is being exceeded by our estimated two-thirds of
all LDC's? Does this optimal level depend on the type or size of
system? Are improvements in generating efficiency for thermal systems
included in our estimates of losses or are they entirely T & D losses?
Has the level of losses worsened over the last five years (because of
poorer maintenance, etc.) or is it simply that the losses are now worth
more?

What are the different measures that would reduce power sector
losses? How do they compare in terms of impact, timing and
investments? What would a typical loss reduction program include? Are
there different stages of loss reduction (analogous to the "good
housekeeping", minor investment and major investment breakdown often used
for industrial sector conservation). Do we have an estimate of the
investment requirements for power sector loss reduction in LDC's over the
1982-92 period?

What is the feasible potential for improving load factors in
LDC's? Ted's note provides a nice example of the benefits that would
accure from a 1% improvement in load factors but we need to relate this
to what the actual improvement potential is likely to be so that we can
assign an order of priority to this. Is improving the rate of plant
availability a high priority in many developing countries? Is there much
potential for improving system power factors? Do we have any data we can
use on average power factors in LDC's?

(ii) Combined Cycle Is combined cycle generation a feasible option only
for gas rich countries or is it an attractive mode of generation more
generally? How do costs per kwh from combined cycle units using diesel
oil compare with oil thermal or say a 30 MW coal station? Is
retrofitting existing gas turbines a feasible option?

(iii) Cogeneration Is cogeneration from bagasse the main potential in
this area? If so, how many countries could use bagasse to supply a
portion of their electricity requirements? Are there technical problems
that need to be overcome (pelletization, intercrop storage, etc.) or is
the main barrier to greater use an institutional/financial one? What are
the estimated costs of electricity supplied from this source? Do any
other crop residues (e.g. groundnut shells) hold much potential?



What is the potential for linking (conventional) autosuppliers
into the grid? How many countries have larger captive plants in relation
to system size? Can we offer any advice on the factors that need to be
considered in evaluating the future role of autosuppliers vs.
utilities? Do we have any country examples?

(iv) Coal Thermal Can we say that small countries which are looking for
30-50 MW unit additions to their system are unlikely to find imported
coal based thermal an economic alternative to diesel (or combined cycle)?

(v) System Operation Have power systems in LDC's become more difficult
or more complex to operate as a result of diversifying the generation
supply mix? What does this entail for operating criteria? Or for
inventory levels for spare parts?

(vi) Financial Issues We should wait for the Davis/Albouy work to
produce some results.

Could be meet to see how far the above questions can be
answered?

Masood

MAhmed:cra



Mr. E. Segura November 23, 1982

Eddie:

As we agreed yesterday, I am listing below the additional
information/analysis required for the refinery investment estimates for
the Energy Policy Paper.

(M) For the group of developing countries defined according to
the EPP classification, a table showing the historical and
projected evolution of petroleum product demand to show
the changing share of the various products. This could be
done from a regrouping of the existing regional breakdowns
in the study but the numbers need to be checked to ensure
that they are consistent with the global numbers in the
study itself and with the 15 major LDC estimates that we
have prepared.

(ii) For the same country group, a table showing the
implications of meeting the projected demand from existing
and planned refinery facilities alone. This would show
the extent of the imbalance between demand and supply and
whether it is worsening over time.

(iii) An estimate of the additional secondary refining capacity
that would be needed to correct this imbalance and a table
showing what the effect of this additional investment
would be on the projected supply/demand imbalance. This
should also include an explicit statement on whether
balancing trade in refined products is assumed to grow or
decline from current levels.

(iv) An estimate of the investment cost associated with this
additional capacity. This investment cost should be
defined as the commitments which are required during 1982-
1992 in order to install the projected refining capacity
in 1995, (i.e. excluding commitments made before 1982).
Investment commitments should then be disaggregated
showing their foreign and local component and the
corresponding disbursement profile. In addition, in order
to obtain an estimate of total investment requirements,
the expenditures to maintain and replace the current
refining capacity should be presented separately.

(v) For the estimates of refinery rehabilitation investment, a
clarification of what a typical $40 million investment
package would include.

(vi) Recheck the table on World Supply/Demand Balance 1985 to
1995 (page 26) to make the numbers consistent with the
rest of the report.

Please call me if you have any ueries.

Masood Ahmed

Attachment

MAhmed/HRibe:cra



Mr. Peter Pollak November 22, 1982

Peter:

1. At tached are the primary energy supply and demand
projections for the 14 major LUC commercial energy users which we
have analyzed on a country specific basis. Revised energy supply
projections for the remaining developing cuntries will follow
shortly. Once you have had a chance to look through these
numbers, we should meet to discuss them and to agree on how best
to prepare a revised set of overall LDC demand/supply projections
which would be used for the Energy Policy Paper.

2. The following points may be useful:

(i) The GDP growth assumptions used in this work are
listed for each country on the bottom of the
table. A summary table comparing our GDP numbers
with those used for the 814/82 analysis is also
attached. Our weighted average growth rate for
the 14 countries is slightly higher.

(ii) Base year number differences for China and Romania
are important and could be due to difference in
conversion factors. A table showing the
conversion factors we hve used is attached.

(iii) The general scenario that we have attempted to
project can be characterized as one where
developments are by and large favorable both in
the energy sector and in the economy as a whole.
Specifically, this means moderately high economic
growth rates, good progress on increasing domestic
energy production to substitute for oil, and
relatively strong energy conservation and pricing
programs which lead to a gradual improvement in
the efficiency of energy use and a reduction in
the overall energy/GDP coefficient to about unity
in the latter half of the projection period.
There are, of course, exceptions. In China energy
supply constraints will greatly hold down
consumption growth; in Pakistan new, gas-using
industries coming on stream between 1980 and 1985
will result in a doubling of commercial energy
consump tion in this period. Nevertheless, in
general, for the GDP growth rates assumed here,
the projected level of energy (and particularly
oil) consumption is likely to be at the lower end
of the range.

(iv) As I mentioned to you, in developing these
projections we prepared a short energy consumption
brief for each country to focus the discussions
and to identify energy options and limitations. I



have not included those briefs in this package
because in most cases the numbers were

subsequently revised to reflect new information or
views on energy supply or consumption prospects.
However, you are welcome to read those briefs or

the other background material that we have in the
country files.

3. Please call me once you have looked through this
naterial (or before if you have any queries) so we can arrange a
m e e t i n g.

Masood Ahmed

Attachment

cc: R. Taylor, H. Ribe

MAhmed:cra



COMPARISON OF GDP GROWTH PROJECTIONS

1980-85 1985-80 1990-95
EGY EPDCE EGY EPDCE EGY EPDCE

China 3.8 4.0 4.8 5.3 4.9 5.3

India 5.1 2.8 4.5 3.8 4.5 3.8

Brazil 3.0 4.0 6.5 5.4 6.5 5.4

Mexico 5.4 4.9 6.5 6.4 6.5 6.4

Romania 4.4 3.0 5.0 3.5 5.0 3.5

S. Korea 7.0 4.0 7.6 5.4 7.6 5.4

Argentina 0.5 4.0 3.5 5.4 3.5 5.4

Turkey 4.6 4.0 6.0 5.4 6.0 5.4

Indonesia 5.5 4.9 7.5 6.4 7.5 6.4

Colombia 3.4 4.0 5.0 5.4 5.0 5.4

Egypt 7.9 4.9 6.0 6.4 5.0 6.4

Pakistan 6.0 2.8 6.0 3.8 6.0 3.8

Thailand 6.1 4.0 6.0 5.4 6.0 5.4

Philippines 5.0 4.0 6.5 5.4 6.5 5.4

Weighted Average 4.2 4.0 5.69 5.32 5.75 5.35
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WORLD BANK / INTERNATIONAL FINANCE CORPORATION

11/18/82

Ms. Bernard:

Attached are the following documentation:

Le Potentiel D'Economie D'Energie Au Senegal by
Sema Energie, Claude Garrigues - October 1982

"Le Projet Renes (1981 - 1990) de Redeploiement
Energetique au Senegal" from Marches tropicaux -
January 22, 1982.

Sommaire des Annexes from Republique du Senegal
Commission Nationale de l'Energie Reunion du 24 fevrier 82.

Masood Ahmed, EGYEA



WORLD BANK / INTERNATIONAL FINANCE CORPORATION

OFFICE MEMORANDUM

TO: Mr. D. C. Rao November 16, 1982

FROM: Masood Ahmed

SUBJECT: EPP Boxes

I am attaching a list of topics that could be included as
"boxes" in the EPP. Other topics may emerge as we review some of the
background papers. Could we discuss this list (and other ideas on box
topics) at next Monday's core group meeting?

cc: EPP core group



Preliminary List of "Box" Topics for FPP

1. Energy Audits (A. Liebenthal/H. Wackman) What it is, three
types of audits; how they are done; time taken; savings, etc.

2. Conservation Centers (A. Liebenthal/H. Wackman) Objectives,
how it can be set up/organized; private/public choice; examples

in LDC's; effects.

3. Investment Indicators (11. Ribe/C. Khelil) Types; how to
interpret; problems of comparison; which is the one our

investment numbers relate to; numerical example of different
values for same data.

4. Discount Rates and Choice of Technology (M. Ahmed/R.Taylor)
Numerical example showing effect of varying discount rates oN

choice of (say) hydro vs. coal thermal power station; projects
most sensitive to variations in discount rate; additional

complication: effect of discount rate on economic value of

indigenous resource (gas) which is one option for electricity
supply.

5. Cost of Delays in Project Implementation (R. Sheehan/E.
Moore) Higher unit investment costs and higher interest rates
mean that delays in project implementation are now much more
costly. Numerical example of representative (300 MW) power

station showing effect on total costs of 1, 2, and 3 year delays
in construction over design times.

6. "Factors" in Electricity (J. Fish) Definition of power factor,
load factor, capacity factor, etc. Potential for improvement

and effects on total system capacity.

7. Standby Generators (G. Schramm/E. Moore) Demonstrating one

effect of poor system reliability in terms of investment in

duplicate generating capacity; examples of countries with high

standby capacity (Nigeria, Indonesia, Sri Lanka). Effect of
subsidized diesel/kerosene prices on use of standby plant.

8. Cogeneration from Bagasse: The Case of Mauritius (M. Ahmed)
Country example showing how non-conventional indigenous resource

can be used to reduce oil consumption in power sector through
cogeneration. General point on potential for identifying

existing auto suppliers into the grid; lessons from the recent

French experience.

9. The Cost of Producing Fuelwood (U. Weimper) Estimating the

LRAC of fuelwood production to compare the relative economic
costs of meeting one toe of rural household energy from fuelwood

and kerosene. Problems of measurement and site specificity.

Policy implications.



10. Indicators of National Energy Intensity (A. Strout)

Definitions of energy per capita, per $ of GDP and energy/GDP
coefficients; measurement problems and interpretation; ranking
of various LDC's by energy intensity.

11. Why Different Countries Use Different Amounts of Energy (A.
Strout/H. Wackman) Effect of income, population, size, etc. on
national energy consumption; structure of GDP (production of
energy intensive materials). How much variation can be
explained away? Is the residual a measure of differences in the
efficiency of use?

12. Regional Energy Supply Networks (Fish/Weimper) Examples of
regional interties which could be mutually beneficial (hydro,
gas pipeline, West Africa, etc.). Potential and difficulties.

13. Kerosene/LPG Substitution for Household Fuel (H. Ribe) Examine
the relative efficiency and costs of supply, distribution and
marketing for LPG and kerosene in LDC's, using Thailand data as
a case study.

14. Enhanced Oil Recovery and Heavy Oils (C. Khelil) The potential
contribution of these techniques to LDC oil supply in 1990-95.
Target countries; special factors (standard exploration and
development agreements provide no incentive, higher cost,
difficulty in use, etc.)

15. Geothermal Energy: A Program for Development (D. Fallen-
Bailey) Priority countries and a description of the steps that
need to be taken to identify and develop geothermal potential;
resource requirements and modalities; institutional and other
constraints.

16. Energy Development: The Human Dimension (?) Demonstrate the
tremendous demands that the program of energy development is
likely to place on skilled manpower requirements; using country
example (Philippines, coal industry; Bangladesh gas utilization,
etc.). Effect of compensation structure in public/private
structure. Migration to Middle East. Table showing manpower
requirements for production of same amount of energy via
different fuels.

17. improved Woodstoves (F. Manibog) Analysis of factors that
appear to determine success or failure of improved woodstove
programs; case studies (Senegal, etc.); embarking on an expanded
program.
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WORLD BANK / INTERNATIONAL FINANCE CORPORATION

OFFICE MEMORANDUM

TO: Robert Taylor, Consultant November 10, 1982

FROM: Masood Ahmed, EGYEA

SUBJECT: Consultant Assignment on Energy Policy Paper: Terms of
Reference

1. During your assignment, which will extend to February 28, 1983,
you will assist the Energy Department of the World Bank in the revision
and finalization of all quantitative input for the second Energy Policy
Paper. Until December 15, 1982, your work will focus on the finalization
of energy demand projections for the Energy Policy Paper. An important
part of this task will be to assist in interactions between EGY and EPD
in order to extrapolate energy demand projections for the developing
world as a whole from the energy demand projections for 15 major LDC's
which have already been completed.

2. Beginning on December 15, you will be responsible for the
manipulation of data stored in the Energy Department's computer data
bank, in order to prepare the final tables for the Energy Policy Paper.
For this task, and to ensure the consistency of quantitative inputs for
the paper, you will work closely with Ms. Helena Ribe.

3. If time permits, you will also be responsible for the derivation
and construction of tables for the Energy Policy Paper describing the
relative costs of the supply of non-oil energy alternatives. These
tables will be primarily based on present investment costs and pricing
studies.

4. You should continue to report to me or Ms. Helena Ribe (EGY).

cc and cleared with: Ms. H. Ribe
cc: Mr. Rao

RTaylor:cra



WORLD BANK / INTERNATIONAL FINANCE CORPORATION
D R A F T

OFFICE MEMORANDUM
TO: Mr. Ernest Stern, Senior Vice President, Operations DATE: (November 9, 1982)

FROM: Yves Rovani, Director, EGY

SUBJECT: Energy Policy Paper

1. Attached is an outline of the proposed Energy Policy Paper for your

review and comments. Despite its conventional format, the approach we propose

to follow is an essentially issues-oriented one with the treatment in each
section emphasizing those areas/issues where we have new or additional things

to say on the basis of recent developments or our own evolving experiences.

2. At this stage, we envisage that the paper will convey three main
messages. These are:

(i) Despite the current easing of energy markets and the slowdown
in energy demand growth in LDCs, the underlying energy problem
remains unchanged and a lower priority to energy development

in LDCs now could result in a renewed dependence on oil imports

by the end of the decade;

(ii) To increase LDC energy production and improve their efficiency
of energy use requires the resolution of both a variety of
sector-specific issues (on which we can be much more specific
on the basis of our recent experience) and far greater atten-

tion to institutional strengthening, pre-investment work and

manpower development. At the same time, incremental financing

needs are huge;

(iii) However, nature of the financing and management problems varies
across different energy subsectors and country groups; this,
combined with the comparative advantage of the Bank vis-a-vis

other financing sources (i.e., sectoral perspective, project

analysis, etc.), has important implications for the optimal

scope and volume of Bank involvement in the sector.

3. I would appreciate any comments you might have on either the attached

outline or the general approach we propose to follow.

Attachment



DRAFT
DCRao/MAhmed:cra
11/4/82

TO: Mr. Ernest Stern, SVPOP

FROM: Yves Rovani

SUBJECT: Energy Policy Paper

1. Attached is an outline of the proposed Energy Policy Paper

for your review and comments. Despite its conventional format, the

approach we propose to follow is an essentially issues-oriented one

with the treatment in each section emphasizing those area/issues where

we have new or additional things to say on the basis of recent developments

or our own evolving experiences.

2. At this stage, we envisage that the paper will convey three

main messages. These are:

(i) Despite the current easing of energy markets and the

slowdown in energy demand growth in LDC's, the underlying

problem of adjusting to higher costs of oil/energy remains

important.

(ii) Experienceo of the last few years enables us to be more

specific on rational energy strategy in developing countries

(options, issues and implications) in management of energy

demand and the constraints to the development of indigenous

energy sources.

(iii) Incremental financing needs are huge; however, nature of

the financing and management problems varies across different

energy subsectors and country groups which has important

implications for the optimal Bank role in these areas.

3. I would appreicate any comments you might have on either the attached

outline or the general approach we propose to follow.



V4

November 4, 1982

Mr. Rao:

Re: Guidelines for the Presentation of Energy Data

Mr. Najmabadi has now responded with his comments on the draft
I sent him. These are:

(i) It might be better to delay issuing any guidelines until
the WEC deliberations on this subject have produced an
internationally agreed set of numbers. This may come
about in the next six months, but further delays are
always possible. The TOE value they are likely to decide
on is 10 million kcal as opposed to 10.2 million kcal
which is the current UN number and our own recommendation.
We agreed that the guidelines could be issued as "interim
guidelines" to be modified when final international
agreement on conversion factors, definitions, etc. is reached.

(ii) He felt that the guidelines should be cleared by Mrs. Hughes.
I said I would pass this on to you and if you agreed, we would kgC
send a copy of the guidelines to Mrs. Hughes with a note
indicating that they had been discussed with Mr. Najmabadi
and noting his comment regarding coordination with WEC. At

Masood d

cc: Mr. J. Bharier



WORLD BANK / INTERNATIONAL FINANCE CORPORATION

OFFICE MEMORANDUM
TO: Distribution DATE: November 4, 1982

FROM: Masood Ahmed ,

SUJL C:Analysis of Power Sector Financial Issues for EPP

1. As you know, we have been trying to put together some data on the
evolution of LDC power finances in an attempt to quantify this problem.
Some preliminary results are available now (see attachments) but in themselves
they are not particularly illuminating.

2. Could we meet on Monday, November 8 at 4:00 p.m. in Mr. Rao's
office to review these results and to decide on how to proceed with
further analysis in this area. Please let me know if you are unable to
attend.

Distribution:

Messrs. Rao, Sheehan, Davis, Bhatnagar, Fish, Moore, Albouy
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INiERNATIONAL FINANCE CORPORATION

OFFICE MEMORANDUM
To Distribution DATE: November 4, 1982

ROM: Masood Ahmed

SUBJECT Meeting on Energy Demand and Supply Projections

1. The next and final meeting for the review of energy demand
and supply projections in the 15 major developing countries will be
held on Tuesday, November 9 from 4:00 - 5:30 p.m. in Room D-462.

2. At the meeting, I hope to cover the following items:

(i) Ratification of the final demand and supply numbers
for Brazil and Korea which have been revised in light
of previous comments. These were sent to you on
October 28 and November 3 respectively*.

(ii) Review and approval of the demand and supply projections
prepared for:

Pakistan (sent to you on October 14)
Turkey " " "
Egypt " "

(iii) Review and approval of the revised projections for
Indonesia (to follow).

(iv) Discussion of a methodology for the "Base Case" energy
demand numbers to be used in the EPP.

3. Please let me know if you are unable to attend.

*Additional copies can be obtained from my secretary.

Distribution: Messrs. Rao, Bourcier, Moore, Desai, Strongman, Taylor
Mmes. Ribe, Mashayekhi



11/4/82

Mr. D. C. Rao

Attached is the revised draft of
the EPP outline incorporating Monday's
discussions.

Masood Ahmed D449 74545



MAhmed
11/2/82

Revised Draft

ENERGY POLICY PAPER

Executive Summary

1. Overview and Prospects

A. Brief analysis of recent global trends (consumption,
production, market conditions and pricing) and summary of
global prospects for the 1980's.

B. More detailed review for the developing countries:

- review of progress made to date in implementing EDC 1980
recommendations for increasing production of domestic
resources to substitute for oil, and moderating growth of
energy demand through better pricing, active conservation
programs, etc.

- short-term prospects. Projections of consumption and
production in 1985; balance of payments implications;
uncertainties: pace of economic recovery and international
oil price movements.

- prospects for the medium-term. Consumption and production
projections for 1990-95 (overall energy and by fuel).
Statement of methodology and assumptions. Discussion of
main trends and uncertainties underlying these
projections. Sensitivity to changes in GDP, prices,
conservation and, at fuel-specific level, to interfuel
substitution policies. Discussion of how these
uncertainties differ both for LDC's as a whole (as compared
with industrialized countries) and among different LDC
groups. (oil exporters, oil importers, regional groups,
etc.)

- concluding statement on the level of effort required for
both demand management and supply development and the need
to coordinate policies on both fronts.



2. The Management of Energy Demand

Analysis of sectoral energy consumption pattern - share of
industry, transport, etc. in total energy and by fuel (drawing
principally on the work done in 15 major LDC energy users where such data
exist). Implications for energy conservation and fuel substitution
programs.

A. Increasing the efficiency of energy use:

- Identification of priority targets for an efficiency
improvement program. Potential benefits. Implications of
the structure of consumption in each sector (industry,
transport, residential, etc.) for the appropriate mix of
measures to improve energy efficiency;

- the role of pricing; recent developments in domestic
pricing of petroleum and other fuels; importance of pricing
electricity at cost of supply; fuelwood and charcoal
pricing;

- justification of non-price measures to improve energy
efficiency. Issues in setting up an effective energy
conservation program - audits, conservation centers,
information and technology dissemination. Energy efficiency
in the power sector - reducing generation and T&D losses,
cogeneration. Fuelwood conservation.

B. Interfuel substitution options and limitations:

- identification of priority areas: industry and power
generation;

- role of the electric power sector as an agent for
interfuel substitution (i.e., in changing the national
energy supply mix);

- opportunities for interfuel substitution in the industrial
sector; the chicken and egg problem in moving to new fuels
(potential users wait for suppliers who wait for a market);
infrastructure implications;

- table on relative costs of oil and non-oil alternatives in
electric power generation and in industry; sensitivity to
changes in relative price of oil;

- implications of oil substitution by coal/gas for the
pattern of petroleum product demand and refinery

configuration.

- implications for relative petroleum product price
policies;

Concluding section on the prospects, issues and priorities in
managing energy demand.



- 3 -

3. Increasing Indigenous Energy Supply

Characterization of the supply targets in the paper (ambitious
but achievable). Discussion of the main obstacles to be overcome in the
development of each fuel.

A. Oil - how to continue the momentum of exploration activity;
relative efforts and role of multinationals and national oil
companies; need to broaden focus to promote exploration in
oil producers. Heavy oil and secondary recovery. Update on
development costs. Effects of producer pricing policy and
contractual arrangements.

B. Gas - update on gas prospects, range of costs, producer
pricing. Prospects for export. Relative value of gas in
alternative domestic uses. (power generation, industry,
fertilizer, etc.) Implications for economic costs and
optimal utilization strategy. Issues in developing a
marke t.

C. Coal - substantial increase projected but only feasible if
major change in policy to encourage maximum development;
manpower and infrastructure requirements; transport
bottlenecks; locational factors; preponderance of India and
China.

D. Hydro - importance of pre-investment work, higher than
expected development costs.

E. Fuelwood - constraints to increasing reforestation
efforts: inappropriate technical packages, relative success
of plantations vs. community forestry, extension network,
perception of users, financial viability, land use
conflicts.

F. Other Renewables, geothermal, nuclear, synfuels, etc.
Prospects problems and priorities. Update on costs and
applicability. Regional supply networks.

4. Requirements for Energy Development

A. Investment Requirements

- costs of production, transmission and distribution of
energy; investment requirement estimates for 1982-1992 for
primary fuel development, for transformation (refineries,
power) and for conservation. Foreign exchange component.
Comparison with past trends and with GDP, total investments,
etc.



- 4-

B. Better Sector Management

- need to strengthen energy sector institutions particularly
in project design, implementation and operation; importance
of enterprise autonomy and yet need to improve overall
planning to deal with increasing complexity and
interlinkages of energy decisions, and to address cross-
sectoral issues (such as conservation and rural energy);
need to link specific projects to overall sectoral
objectives and priorities and to develop an integrated
sector investment program and ranked portfolio of major
projects; additional information and analytical capability
required to do this - sector consumption data, additional
resource delineation and interpretation.

C. Human Resource Requirements

- implications of manyfold increase in domestic energy
production and the introduction of new fuels on the manpower
requirements for the energy sector; examples of areas/fuel
where manpower constraint likely to be most severe (coal
development, conservation); identification of training needs
and strategies.

5. Mobilizing Resources for Energy Development

A. External Financing

Comparision of future financial requirement with estimates
of current financial flows from various sources (official,
export credits, commercial banks, energy companies);
objective of different financing sources; their priorities
and constraints; recent innovations in lending procedures
and mechanisms; the prospects and limitations for their
replicability in other energy subsectors; effect of country
credit worthiness considerations.

B. Mobilizing Domestic Finance.

The power sector: financial viability of utilities, role of
marginal cost pricing, effect of Government arrears in
payments; reducing non-technical losses. Petroleum
sector: product taxes as a source of revenue; curtailment
of subsidies.

C. Technical Assistance and Human Resource Development

- need for increased involvement in pre-investment work and
in helping to develop sector strategy and priorities;
transferring technology and improved analytical techniques
through both technical assistance and project vehicles; more
explicit treatment of training requirements and programs.

- need for improved coordination among different donor
activities.



- 5 -

6. The Role of the World Bank in Energy

- review of Bank's energy program: its evolution, rationale,
lessons and impact; size and composition of current Bank
lending for energy;

- Comparative advantage of Bank: unique combination of
financial and technical assistance; broad development
perspective;

- assistance in institution building and in formulating
overall sector strategy; contribution of energy assessment
program and priority for follow up energy management
assistance;

- role of Bank vis-a-vis other financing sources; particular
reference to oil exploration and development; examples of
how catalytic role actually works;

- priorities and proposals for future involvement in the
energy sector; future Bank lending for energy; its scale and
composition across different energy subsectors; effect of
removing financial resource constraints on the level and
scope of Bank involvement.



November 4, 1982

Mr. Rao:

Re: Guidelines for the Presentation of Energy Data

Mr. Najmabadi has now responded with his comments on the draft
I sent him. These are:

(i) It might be better to delay issuing any guidelines until
the WEC deliberations on this subject have produced an
internationally agreed set of numbers. This may come
about in the next six months, but further delays are
always possible. The TOE value they are likely to decide
on is 10 million kcal as opposed to 10.2 million kcal
which is the current UN number and our own recommendation.
We agreed that the guidelines could be issued as "interim
guidelines" to be modified when final international
agreement on conversion factors, definitions, etc. is reached.

(ii) He felt that the guidelines should be cleared by Mrs. Hughes.
I said I would pass this on to you and if you agreed, we would
send a copy of the guidelines to Mrs. Hughes with a note
indicating that they had been discussed with Mr. Najmabadi
and noting his comment regarding coordination with WEC.

Masood Ahm d

cc: Mr. J. Bharier



November 4, 1982

Mr. Rao:

Re: Status of Background Papers for EPP

1. Refineries: I met with Mr. Segura and his colleagues on
Monday. Their revised paper on petroleum product demand projections and
implications for refinery investment will be ready by November 12.

2. Coal: Ms. Haug called yesterday to say that this paper will not
be ready until next week.

3. Conservation: Given Mr. Wackman's mission, this paper will only
be ready by November 17.

4. Renewables: Dick Dosik says that this will now be ready early
next week.

5. Bank involvement in Energy: No paper is currently planned on
this subject, but it would be useful if someone could put together the
basic statistics (lending program, number of assessments, etc.) and a
short statement of how these have evolved over the past two years, and
what is planned for the next five. (This may have been already done in
some other context).

6. I do not wish to sound pessimistic, but I cannot see much scope
for further slippage if we are to meet the November 30 deadline. It may
be useful for you to call these people (and the authors of the other
background papers expected next week) to stress the importance of meeting
these deadlines.

Masood



WORLD BANK INTERNATIONAL FINANCE CORPORATION

OFFICE MEMORANDUM

DATE: November 3, 1982

TO: Distribution

FROM: Masood Ahmed, Economist (EGY)

SUBJECT: KOREA-Energy Demand Projections

Energy demand projections for Korea have been revised since the
workshop meeting, taking into account a) downward revisions in power demand on
the basis of information supplied by regions staff; and b) downward revisions
in oil and total energy demand on the basis of CEM 1982 and other documents.
These projections were prepared by Nikhil Desai; please direct any inquiries
to him (7-2253, D-516).

Attachments

Distribution:
Messrs./Mmes. Rao, Bourcier, Ribe, Mashayekhi, Desai, Taylor,

Goswami (EGY);Strongman (IND); Dunkerley (Consultant)

MAhmed/mdh
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Table 1. Korea-Revised Primary Commercial Energy Projections

(unit: mtoe)

1980 1985 1990 1995

Coal

Production 8.6 9.3-11.1 7.8-10.8 6.7-10.3
Imports 4.6 7.42-9.22 11.04-14.04 19.03-22.63
Consumption 13.2 18.52 21.84 29.33

Oil

Consumption/Imports 26.6 31.2-31.8 37.9-41.9 47.2-57.6

Gas

Consumption/Imports 0.5 2.7 6.0 10.0

Primary Electricity

Consumption 1.4 4.8 11.1 13.2-14.9

Total Primary Energy I/

Production 10.0 14.1-15.9 18.9-21.9 19.9-25.2
Imports 31.7 41.32-43.72 54.94-61.94 76.23-90.24
Consumption 41.7 57.22-57.88 76.84-80.84 99.73-111.83

See notes to Table 3.

Nuclear fuel imports are not counted as imports; nuclear production is

counted as domestic production.



Table 2. Korea-Revised Primary Commercial Energy Projections (unit: mtoe)

(Point Estimates)

1980 1985 1990 1995

Coal

Production 8.6 9.7 9.2 8.7
Imports 4.6 8.8 12.6 20.6
Consumption 13.2 18.5 21.8 29.3

Oil

Consumption/Imports 26.6 31.8 41.9 57.6

LNG

Consumption/Imports 0.5 2.7 6.0 10.0

Primary Electricy

Consumption/Production 1.4 4.8 11.1 14.9

Total Primary Energy

Production 10.0 14.5 20.3 23.6
Imports 31.7 43.3 60.5 88.2
Consumption 41.7 57.8 80.8 111.8

Memo: 1980-85 1985-90 1990-95

Growth Rate -GDP 7.0 7.6 7.6
Growth Rate - TPE 6.75 6.93 6.7

Gross TPE/GDP Electricity 0.96 0.91 0.88

Notes:

1. Numbers approximated to one decimal point in order to facilitate
comparison.

2. Coal production point estimates from Mr. Strongman (IND).

3. Oil consumption at the high ends of the ranges in Table 4.



Table 3. Korea - Power Supply Projections (unit: GWh)

1980 1985 1990 1995

Hydro 1,984 3,880 4,380 4,380

Nuclear 3,477 15,164 39,946 55,188

Oil 29,297 19,212 15,237 13,900

LNG - 3,680 3,680 7,320

Coal 2,481 14,064 20,157 42,912

Total Gross Generation 37,239 56,000 83,400 123,700

Total Net Generation 35,200 52,100 77,600 115,000

Notes:

1. Assuming 65% capacity factor for coal, 60% for nuclear. Hydro, LNG, and
oil used for peak requirements, as coal and nuclear capacity come on line.

2. Projections for demand based on Table 4., which imply growth rate of 7.5%
for industrial sector, 10% for res/comm. sector, and 7% for
public/agriculture/other sector throughout. Projections for 1985 and 1995
are very close to the interpolated values of the projections made by
regions staff. Projections for 1995 are speculative; those in Table 4
assume a continuation of 1980-1990 trends. If GDP were to grow a
percentage point slower, or if maximum conservation efforts were applied,
or if market saturation were to occur more rapidly, 1995 gross generation
could be in the range of 116,700 GWh. In such a case, depending on the
load factor developments, some 1400-1800 Mw of additional operating
capacity for 1995 may not be required. This could translate into a
cancellation of at least one and possibly two additional nuclear plants
currently projected for. This possibility is noted in Table 1.

3. Sectoral demand projections were made as below (includes T & D losses):

(Unit: TWH) 1980 1985 1990 1995

Industy 23.2 33.3 47.8 68.6
Transport 0.4 0.8 1.8 2.8
Res/Comm 8.0 12.9 20.8 33.5
Pub/Agri/other 3.6 5.1 7.2 10.1
Net Generation 35.2 52.1 77.6 115.0

Growth Rates:

1980-85 - 8.5%; 1985-90 - 8.3%; 1990-95 - 8.2%.

These projections are also incorporated in sectoral consumption projections in
Table 4.



N. Desai
10/21/82

Table 4. Korea - Preliminary Sectoral Commercial Energy Demand Projections
(unit: mtoe)

(Note: Refinery, non-energy uses included in industrial sectors

consumption. Electricity consumption net of conversion losses, but includes

T & D losses.)

1980 1985 1990 1995

Industry
Oil 10.2 12.4-13.0 14.4-16.6 15.9-21.2
Coal 3.7 5.2 7.0 8.8

Gas - 1.3 3.1 4.6

Electricity 1.97 2.83 4.06 5.83

TOTAL 15.87 21.73-22.33 28.56-30.76 35.13-40.43

Transport

Oil 5.1 8.6 12.6-13.9 18.6-22.4

Electricity 0.03 0.07 0.15 0.24

TOTAL 5.13 8.67 12.75-14.05 18.84-22.64

Res/Comm
Oil 2.2 3.1 4.3-4.8 5.8-7.1

Coal 8.8 9.7 9.7 9.7
Gas - 0.5 2.0 3.6

Electricity 0.68 1.1 1.77 2.85

TOTAL 11.68 14.4 17.77-18.27 21.95-23.25

Pub/Other
Oil 1.8 2.3 2.8 3.4

Coal 0.1 0.1 0.1 0.1
Electricity 0.31 0.43 0.61 0.86

TOTAL 2.21 2.83 3.51 4.36

Unallocated-Gas 0.5



Notes on Table 4.:

Ranges for oil consumption in industry are based upon maximum
conservation/limited conservation scenarios. The latter does allow for

significant price increases made recently, and the future increases in the
world price of oil; however, given the room for cost pass-throughs, oil

consumption may not be reduced all that much in response to price increases
alone. The maximum conservation scenario assumes efficiency improvements,
technological changes, and deliberate attempts to reduce oil consumption.

Ranges for oil consumption in transport sector are similarly based upon likely

growth of automobile population and efficiency improvements in road vehicle
fleet. Once again, price increases alone are not likely to influence demand

much. Oil consumption ranges in res/comm. sector, on the other hand, are

based on maximum price response/low price response scenarios.

For point estimates, the higher ends of the ranges are selected, in
absence of information on Korean conservation programs and uncertainties about

policies on the growth of automobile population (see CEM '82).



Table 8. Republic of Korea: Energy Projections

1980 1985 1990 1995

Coal 13.2 18.8-20.6 21.8-24.8 30.0

- product on1  9.6 9.3-11.1 7.8-10.8 6.7-10.3- imports 4.6 9.5 14.0 19.7-23.3

Oil 27.6 32.4-34.2 49.8-52.8 70.4

- imports5  27.6 32.4-34.2 49.8-52.8 70.4

Gas - 1.7 6.0 10.0

- imports3  - 1.7 6.0 10.0

Primary Electricity' 1.8 5.6 10.9 17.6

Total Commercial Energy 4 42.6 60.3 88.0 128.0

- production 11.4 14.6-16.7 18.7-21.7 24.3-27.9
- imports 31.2 45.4-43.6 69.3-66.3 103.7-100.1

Electricity TWH1  35.1 57.2 96.8 155.8

Primary 7.1 22.2 43.6 70.4

- hydro 3.6 4.0 5.0 4.4
- nuclear 3.5 18.2 38.6 66.0

Thermal 28.0 35.1 53.2 .85.4

- oil 25.5 21.0 17.8 13.9
- other 2.5 14.1 35.4 7.7
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DRAFT
TO: Mr. D. Fallen-Bailey, Consultant November 2, 1982

FROM: Masood Ahmed, EGYEA

SUBJECT: Geothermal Energy Development Program

1. Your October 15 paper identifies 46 developing countries

which are believed to have unexploited geothermal potential. You

also recommend an expansion in Bank lending for geothermal energy

so that this potential can be better defined and developed where

appropriate. Given the discrete stages in the development

process and the relatively high proportion of total costs that

are incurred at the development stage, the phased approach you

suggest for the program is a sound basis on which to proceed

further. What needs to be spelt out now is exactly what the

first phase of this program would comprise in typical prospective

country and also what sorts of criteria could be applied to

determine whether it is worth embarking upon a geothermal

development program in a particular country. In doing this

analysis, I suggest we focus on the use of geothermal energy for

electricity generation.

2. My understanding of the sequence of elements involved is

as follows:

Phase I

(i) desk review to identify market potential - based

on system size and cost of electricity from

available alternative sources; this would also

provide an estimate of the maximum acceptable cost

of geothermal based electricity in the country;
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(ii) review of resource data to identify potential for

high temperature steam suitable for power

generation;

(iii) if favorable, definition of a pre-exploration

program with an estimate of schedules and costs.

Phase II

(iv) Pre-exploration surveys, etc.

Phase III

(v) Exploration drilling

Phase IV

(vi) Development

3. Once you have reviewed and modified this sequence as

appropriate, I would be grateful if you could write a short note

fleshing out Phases I and II to spell out what work would be

entailed at each point, how it could best be done (in-house, in-

country; using Government staff/consultants/Bank staff), what

resources would be required (time and money) and how long it

would take. We could then incorporate this information in the

proposed policy paper, perhaps in the form of a self-contained

"box".

4. Given the timetable for the EPP, it would be useful to

have this note by December 3, 1982.

cc and to be cleared with: D.C. Rao, R. Sheehan



DRAFT
11/3/82

TO: Mr. Ernest Stern, Senior Vice President, Operations

FROM:

SUBJECT: Energy Policy Paper

1. Attached is an outline of the proposed Energy Policy

Paper for your review and comments. Despite its conventional

format, the approach we propose to follow is an essentially

issues oriented one with the treatment in each section

emphasizing those areas/issues where we have new or

additional things to say on the basis of recent developments

or our own evolving experiences.

2. At this stage, we envisage that the paper will

convey three main messages. These are:

(i) Despite the current easing of energy markets

and the slowdown in energy demand growth in

LDC's, the underlying energy problem remains

unchanged and a lower priority to energy

development in LDC's now could result in a

renewed of dependence on oil imports by the

end of the decade.

(ii) There is still a large economic potential for

increasing domestic energy production and

improving the efficiency of energy use in the

developing countries. The effect of softer

oil prices on this potential is minimal.

However, experience to date has identified a

variety of specific constraints and obstacles
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to realizing this potential which need to be

overcome. One general characteristic is the

increased complexity of decision making in the

sector because there are both more options and

these options are interrelated. This places a

high priority on more effective sector

management and on the provision of technical

assistance to achieve this.

(iii) The overriding constraint, however, remains

the difficulty of financing the large

investment requirements for energy development

in LDC's. The nature of the financing problem

is very different for different LDC groups

(energy exporters, established international

borrowers, low income, etc.) and, given the

constraint on Bank resources for energy, this

has important implications for the optimal

role of the Bank in different country groups

and energy subsectors.

3. I would appreciate any comments you might have on

either the attached outline or the general approach we

propose to follow.



MAhmed

11/1/82
Revised Draft

ENERGY POLICY PAPER

Executive Summary

1. Overview and Prospects

A. Brief analysis of recent global trends (consumption,
production, market conditions and pricing) and summary of
global prospects for the 1980's.

B. More detailed review for the developing countries:

- review of progress made to date in implementing EDC 1980
recommendations for increasing production of domestic
resources to substitute for oil, and moderating growth of
energy demand through better pricing, active conservation
programs, etc.

- short-term prospects. Projections of consumption and
production in 1985; balance of payments implications;
uncertainties: pace of economic recovery and international
oil price movements.

- prospects for the medium-term. Consumption and production
projections for 1990-95 (overall energy and by fuel).
Statement of methodology and assumptions. Discussion of
main trends and uncertainties underlying these
projections. Sensitivity to changes in GDP, prices,
conservation and, at fuel-specific level, to interfuel
substitution policies. Discussion of how these
uncertainties differ both for LDC's as a whole (as compared
with industrialized countries) and among different LDC
groups. (oil exporters, oil importers, regional groups,
etc.)

- concluding statement on the level of effort required for
both demand management and supply development and the need
to coordinate policies on both fronts.
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2. The Management of Energy Demand

Analysis of sectoral energy consumption pattern - share of
industry, transport, etc. in total energy and by fuel (drawing
principally on the work done in 15 major LDC energy users where such data
exist). Implications for energy conservation and fuel substitution
programs.

A. Increasing the efficiency of energy use:

- Identification of priority targets for an efficiency
improvement program. Potential benefits. Implications of
the structure of consumption in each sector (industry,
transport, residential, etc.) for the appropriate mix of
measures to improve energy efficiency;

- the role of pricing; recent developments in domestic
pricing of petroleum and other fuels; importance of pricing
electricity at cost of supply; fuelwood and charcoal
pricing;

- justification of non-price measures to improve energy
efficiency. Issues in setting up an effective energy
conservation program - audits, conservation centers,
information and technology dissemination. Energy efficiency
in the power sector - reducing generation and T&D losses,
cogeneration. Fuelwood conservation.

B. Interfuel substitution options and limitations:

- identification of priority areas: industry and power
generation;

- role of the electric power sector as an agent for
interfuel substitution (i.e., in changing the national
energy supply mix);

- opportunities for interfuel substitution in the industrial
sector; the chicken and egg problem in moving to new fuels
(potential users wait for suppliers who wait for a market);
infrastructure implications;

- table on relative costs of oil and non-oil alternatives in
electric power generation and in industry; sensitivity to
changes in relative price of oil;

- implications of oil substitution by coal/gas for the
pattern of petroleum product demand and refinery
configuration.

- implications for relative petroleum product price
policies;

Concluding section on the prospects, issues and priorities in
managing energy demand.



- 3 -

3. Increasing Indigenous Energy Supply

Characterization of the supply targets in the paper (ambitious
but achievable). Discussion of the main obstacles to be overcome in the
development of each fuel.

A. Oil - how to continue the momentum of exploration activity;
relative efforts and role of multinationals and national oil
companies; need to broaden focus to promote exploration in
oil producers. Heavy oil and secondary recovery. Update on
development costs. Effects of producer pricing policy and
contractual arrangements.

B. Gas - update on gas prospects, range of costs, producer
pricing. Prospects for export. Relative value of gas in
alternative domestic uses. (power generation, industry,
fertilizer, etc.) Implications for economic costs and
optimal utilization strategy. Issues in developing a
market.

C. Coal - substantial increase projected but only feasible if
major change in policy to encourage maximum development;
manpower and infrastructure requirements; transport
bottlenecks; locational factors; preponderance of India and
China.

D. Hydro - importance of pre-investment work, higher than
expected development costs.

E. Fuelwood - constraints to increasing reforestation
efforts: inappropriate technical packages, relative success
of plantations vs. community forestry, extension network,
perception of users, financial viability, land use
conflicts.

F. Other Renewables, geothermal, nuclear, synfuels, etc.
Prospects problems and priorities. Update on costs and
applicability. Regional supply networks.

4. Requirements for Energy Development

A. Investment Requirements

- costs of production, transmission and distribution of
energy; investment requirement estimates for 1982-1992 for
primary fuel development, for transformation (refineries,
power) and for conservation. Comparison with past trends
and with GDP, total investments, etc.
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B. Better Sector Management

- need to strengthen energy sector institutions particularly
in project design, implementation and operation; importance
of enterprise autonomy and yet need to improve overall
planning to deal with increasing complexity and
interlinkages of energy decisions, and to address cross-
sectoral issues (such as conservation and rural energy);
need to link specific projects to overall sectoral
objectives and priorities and to develop an integrated
sector investment program and ranked portfolio of major
projects; additional information and analytical capability
required to do this - sector consumption data, additional
resource delineation and interpretation.

C. Human Resource Requirements

- implications of manyfold increase in domestic energy
production and the introduction of new fuels on the manpower
requirements for the energy sector; examples of areas/fuel
where manpower constraint likely to be most severe (coal
development, conservation); identification of training needs
and strategies.

5. Mobilizing Resources for Energy Development

A. Mobilizing Domestic Finance.

The power sector: financial viability of utilities, role of
marginal cost pricing, effect of Government arrears in
payments; reducing non-technical losses. Petroleum
sector: product taxes as a source of revenue; curtailment
of subsidies.

B. External Financing

Comparision of future financial requirement with estimates
of current financial flows from various sources (official,
export credits, commercial banks, energy companies);
objective of different financing sources; their priorities
and constraints; recent innovations in lending procedures
and mechanisms; the prospects and limitations for their
replicability in other energy subsectors, countries.

C. Technical Assistance and Human Resource Development

- need for increased involvement in pre-investment work and
in helping to develop sector strategy and priorities;
transferring technology and improved analytical techniques
through both technical assistance and project vehicles; more
explicit treatment of training requirements and programs.

- need for improved coordination among different donor
activities.
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6. The Role of the World Bank in Energy

- review of Bank's energy program: its evolution, rationale,
lessons and impact;

- Comparative advantage of Bank: unique combination of
financial and technical assistance; broad development
perspective;

- current and projected levels of Bank lending for energy;
its composition across different energy subsectors;

- assistance in institution building and in formulating
overall sector strategy; contribution of energy assessment
program and priority for follow up energy management
assistance.

- role of Bank vis-a-vis other financing sources; particular
reference to oil exploration and development; examples of
how catalytic role actually works;

- priorities and proposals for future involvement in the

energy sector.



WORLD BANK / INTERNATIONAL FINANCE CORPORATION

OFFICE MEMORANDUM
TO: Distribution DATE: October 28, 1982

FROM: Masood Ahmed

SUBJECT: Revisions for Brazil

The attached table and notes are self-explanatory. Please
direct any questions to Nikhil Desai (72253; D-516).

Distribution:

Messrs./Mmes: Rao, iurcier, Sheehan, Ribe, Koch, Duersten, Moore, Khelil,
Taylor, Goswami, Desai (EGY); Strongman (IPD)
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Table 1: BRAZIL--REVISED PRIMARY COMMERCIAL/CONVENTIONAL
ENERGY PROJECTIONS (Unit: mtoe)

1980 1985 1990 1995

Oil - Consumption 51.0 48.1 57.2 68.9
Production 8.6 21.8 24.9 21.2
Imports 42.4 26.3 32.3 47.7

Coal - Consumption 5.8 11.0 15.0 20.0
Production 2.3 4.1 6.0 7.9
Imports 3.5 6.9 9.0 12.1

Natural Gas - Consumption 1.1 4.2 8.5 9.5
Production 1.1 4.2 5.0 6.0
Imports -- -- 3.5 3.5

Primary Electricity
Consumption/Production 31.0 43.2 68.4 99.2

Total Primary Energy

Consumption 88.9 106.5 149.1 197.6
Production 43.0 73.3 104.3 134.3
Imports 45.9 33.2 44.8 63.3

Memo:

1980-85 1985-90 1990-95

TPE Growth Rate 3.7 7.0 5.8
Real GDP Growth Rate 3.0 6.5 6.5
Gross TPE/GDP Elasticity 1.2 1.1 0.9
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General Notes for Revision to Table 1 Numbers

Joy Dunkerley revised her numbers for TPE and oil consumption for

1995 since the workshop meeting on the grounds that otherwise the share of

electricity in industry's total energy consumption was getting "too large." A

check on her sectoral consumption data for 1980 revealed that they may be in

error. Mr. Montfort's study also suggested that the sectoral pattern of

electricity consumption will in fact move towards industry. Since the latest

data for 1995 by Joy Dunkerley implied (a) a very high level of oil imports,

particularly if Mr. Khelil's new oil production estimates are considered; and

(b) a rapid 7.4% growth rate for oil consumption between 1990-95, after a low

(1.6%) growth between 1980-90, certain revisions of oil numbers were called

for.

The current revision incorporates changes in sectoral energy

consumption mixes, and also gives ranges for oil consumption (see below).

Ranges for coal and gas consumption were not made because (i) the current

projections are considered fairly firm; and (ii) it is assumed that Brazil

will desire to diversify its energy base and move away from oil to the extent

possible. Thus the numbers in Table 1 can be interpreted as 'maximum

interfuel substitution'/'moderate conservation scenario.' Oil consumption

ranges in Table 3 are based upon maximum conservation/moderate conservation

scenarios.
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Table 2: BRAZIL - ELECTRICITY CONSUMPTION BY SECTOR (Unit-TWH)

Note: 1980 shares calculated using OLADE. Data refer to utility sales plus

autogeneration.

1980 1985 1990 1995

Industry 71.1 95.0 153.0 236.0

Res./Comm./Public 48.5 59.0 91.0 123.0

Agriculture 2.1 4.0 6.0 8.0

Transport 0.8 1.0 1.5 2.0

Total 122.5 159.0 251.5 369.0
(of which utility sales 114.0 149.3 241.2 358.5)

Utility Generation 128.5 168.8 271.9 404.2

Autogeneration 8.5 9.7 10.3 10.5

Total Gross Generation 137.0 178.4 282.2 414.6

Primary Fuel Requirements:

Oil 2.35 0.35 0.15 0.15

Coal 0.9 1.1 2.0 4.3



Table 3: OIL CONSUMPTION BY SECTOR (Unit: mtoe)

(Refinery use, non-energy uses, and energy sector's own consumption are

included in industrial sector's consumption.)

1980 1985 1990 1995

Industry 20.5 17.6 14.3-17.6 14.3-17.6
Transport 22.9 19.7-22.9 22.8-29.2 26.4-37.3
Res./Comm./Public 3.0 3.5 3.2-4.8 4.3-6.6
Agriculture 2.3 3.7 5.4 7.2

Total 48.7 44.5-47.7 45.7-57.0 52.0-68.7

Notes: In 1980, industry's final POL energy consumption was 16.5 mtoe,

including 2.6 mtoe of liquified gas (LPG) and 12.3 mtoe of fuel oil. About

4.4 mtoe was for non-energy consumption (energy products as well as non-energy

products); and 1.6 mtoe for refinery use. Household and commercial sector's

consumption was mostly LPG (2.1 mtoe), some of which may be replaced in the

future by LNG. Of transport sector's consumption, a majority (11.2 mtoe) was

diesel, and 8.6 mtoe was gasoline. (Source: OLADE)

Projections for 1985 have taken into account the product-wise break-

down discussed in the Energy Assessment Report, with modifications due to

changes in GDP growth outlook. Beyond 1985, it was not possible to arrive at

any conclusions regarding product breakdown, with one exception--fuel oil use

in industry will be gradually replaced by natural gas, from domestic produc-

tion, as well as gas imports from Bolivia. (In 1980, Sao Paulo area consumed

about 1/3 of fuel oil used in industry; gas imports may substitute about a

half or more of this level in future.)

The ranges for 1985, 1990 and 1995 for industrial sector's con-

sumption are based on the maximum conservation/moderate conservation possi-

bilities. Overall, it is assumed that industry sector's consumption will move



away from oil to gas, coal, and electricity at the margin, and that there will

also be some conservation in the use of oil in general. The 'conservationist'

low numbers imply further improvements in efficiencies of oil use and a strong

response to price increases. Beyond 1990 low range of industry's oil consump-

tion, however, further efficiency improvements will be unlikely.

Efficiency improvements, and gasohol substitution, will be the most

important factors in transport sector's growth of oil consumption; hence the

wide range for transport sector's oil consumption. It is assumed that

agricultural sector's use of POL products (nearly all diesel) will continue to

grow at fairly rapid rates, though lower than in the recent past.

If GDP were to grow at a rate percentage point less than that

assumed here (for 1985-95, 5.5% instead of 6.5%), oil demand in industry and

transport will be certainly affected, but it will fall below the low end of

the range only if maximum conservation measures were applied. Slower growth

of GDP may be accompanied by less than the maximum application of conservation

measures. In industry sector overall, oil consumption at the margin will be

less affected by changes in output growth (i.e. industrial value added) than

the long-term developments in oil prices, and government policies. Transport

sector's oil consumption will be guided, again, more by the composition of

fleet, mix of fuels, and growth of personal automobile ownership than by

marginal changes in GDP.

Total oil consumption in Table 1 is based on the high end of the

range in Table 2. (Power generation oil requirements have been added.) When

comparing summary statistic such as TPE growth rate and gross TPE/GDP

elasticities, please note that an important part of commercial energy

consumption--biomass fuels--has been excluded here.
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WORLD BANK / INTERNATIONAL FINANCE CORPORATION

OFFICE MEMORANDUM
TO. EPP Core Group DATE: October 22, 1982

FROM: Masood Ahmed

SUBJECT: Draft Outline for Energy Policy Paper

1. Attached please find a draft outline on which I would welcome your
comments and suggestions at next Monday's meeting. I have not attempted to
allocate page numbers to the various chapters, but I envisage the whole paper
to be about 50-70 single spaced pages long with chapters 2 and 3 taking up
about two-thirds of this.

2. I propose to follow an essentially issues oriented approach in the
paper, particularly in chapters 2 and 3. In this respect, the paper will
complement, rather than update, EDC 1980 which was a more descriptive and
comprehensive analysis of the energy sector. In this paper we can afford
to be more selective and focus on those issues where we have additional
thoughts to offer on the basis of "lessons from experience" (both ours and
others). This selectivity will also enable us to go further in our analysis
of specific issues to include a discussion of potential constraints and
alternative means of resolving them.

3. In addition to specific comments on the outline and proposed
approach, I would like you to think about the following:

(i) What is the basic message that is emerging from
the analysis being done in your area. (maximum of
three ideas?)

(ii) Are there any examples or specific points in your
area that could be usefully conveyed in the format
of a WDR type box?

(iii) What tables do you envisage being prepared in your
areas which should be included in either the text
of the paper or in a statistical annex.

Distribution:

Messrs./Mesdames Rao, Bourcier, Sheehan, Ribe, Duersten, Koch

cc: Messrs. Rovani, Wackman (for information)
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Energy Policy Paper

Draft Outline

1. Overview and Prospects

(A) Brief analysis of recent global trends (consumption, production,

market conditions and pricing) and summary of global prospects for the

1980s.

(B) More detailed review for developing countries:

- progress made to date in increasing production of domestic

resources to substitute for oil, and in moderating growth of

energy demand through better pricing, active energy conservation

programs, etc.

- short term prospects. Projected consumption and production in

1985 (overall and by fuel). Balance of payments implications.

(Basic message here is that early 1980's are a period of relief

due to lower economic growth, commissioning of alternative

energy projects, low oil price; as spelt out in para. 2 of

October 5 demand outline)

- prospects for the medium term. Consumption and production

projections for 1990-1995 (overall energy and by fuel). Balance

of payments and investment implications.
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(C) Summary statement of policy and investment priorities for developing

country Governments and implications for Bank and other donors' strategy.

2. Energy Demand and its Management

(A) Discussion of main trends and uncertainties underlying LDC

consumption projections. Sensitivity of projections to assumptions on

GDP, conservation, prices and, at fuel specific level, to interfuel

substitution policies.

- Current and projected sectoral energy consumption pattern -

shares of industry, transport, etc. in total energy and by fuel.

(drawing principally on the work done in 15 major users where

such data exists). Leads in to discussion of

(B) Interfuel substitution options and limitations.

- The role of the electric power sector as an agent for

interfuel substitution;

- opportunties for interfuel substitution in the industrial

sector;

- table on relative costs of oil and non-oil alternatives in

electric power generation and in industry; sensitivity to

changes in relative price of oil.
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(C) Potential for increasing the efficiency of energy use.

- the role of pricing; recent developments in domestic pricing

for petroleum and other fuels, importance of pricing electricity

at cost of supply; fuelwood and charcoal pricing;

- justification of non-price measures to improve energy

efficiency. Priority areas for an energy conservation program

(industry, power sector). Potential Benefits. Issues in

setting up an effective conservation program - audits,

conservation centers, etc. Extension to non-commercial fuels.

3. Increasing Indigenous Energy Supply

Characterization of the supply targets in the paper (ambitious

but achievable). Discussion of the main obstacles to be overcome in the

development of each fuel.

(A) Oil - how to continue the momentum of exploration activity; relative

efforts and role of multinationals and national oil companies; need to

broaden focus to include oil producers. Heavy oil and secondary

recovery. Update on development costs. Effect of producer pricing

policy and contractual arrangments.

(B) Gas - update on gas prospects, range of costs, producer pricing and

other constraints on development.
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(C) Coal - Substantial increase projected but only feasible if major

change in policy to encourage maximum development; manpower and

infrastructure requirements; transport bottlenecks; locational factors;

preponderance of India and China;

(D) Hydro - Importance of preinvestment work, higher than expected

development costs.

(E) Fuelwood - constraints to increasing reforestation efforts:

inappropriate technical packages, relative success of plantations vs.

community forestry, extension network, perception of users, financial

viability, land use conflicts.

(F) Others - nuclear, geothermal, other renewables, etc. Prospects and

problems. Update on costs and applicability.

4. Mobilizing Resources for Energy Development

(A) Investment Requirements and Financial Resource Mobilization

- costs of production, transmission and distribution of energy;

investment requirement estimates for primary fuel development,

for transformation (refineries, power), and for conservation.

Comparision with past trends and with GDP, total investment,

etc.
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- Domestic resource mobilization for energy development; the

power sector: financial viability of utilities, role of

marginal cost pricing, contribution of Governments, paying your

bills; petroleum sector: petroleum products taxes as a source

of revenue;

- External Financing. Estimates of past and future financial

flows from various sources (official, export credits, commercial

banks, energy companies); objectives of different financing

sources; innovations in lending procedures and mechanisms, their

replicability in other energy subsectors, countries, etc.

- Role of Bank and oil companies in financing petroleum

exploration and development; lender of last report; catalytic

role; collaboration with other agencies.

(B) Institutional Strengthening and Technical Assistance

- need for strengthened energy sector management because of

higher volume of investment, increasing complexity of decision-

making, greater linkage across subsectors, need to address

cross-sectoral issues (such as conservation and rural energy);

priority for developing integrated investment programs and

ranked portfolio of major projects; additional information and

analytical capability required to do this - sectoral consumption

data, additional geophysical data and ability to interpret same.
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- Implications for donors. Greater involvement in preinvestment

work and in providing technical assistance. Building transfer

of technology into investment project design as well as through

explicit technical assistance programs. The Role of the Bank.

Need for increased coordination among different donor

activities. Need to link investment lending to overall sectoral

policies and objectives. Contribution of assessment reports and

priority for follow up energy management assistance facility.

Focus how Bank intends to achieve this.

(C) Conclusions and Agenda for Action

- Priorities for Governments

- Priorities for donors

- Proposals for the Bank
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SUBJECT: Energy Consumption Prospects in China

1. As part of the background work for a proposed Energy Policy
Paper, the Energy Department has recently been reviewing the prospects
for energy supply and demand in the major developing country users of
commercial energy. Based on the information available in recent Bank
documents and following discussions with operational staff concerned with
energy, we have prepared projections up to 1995 for the consumption of
the major primary fuels in these economies.

2. I am attaching these projections (Attachment 1) for your
information and comments. Also attached is a short background note
(Attachment II) which provides an overview of the main energy demand
trends and prospects in the country. Some of the numbers in the
background note have subsequently been revised and the more up to date
figures appear in Attachment 1 which will be the basis for preparing
investment requirement estimates for the energy sector.

3. I would like to emphasize the tentative nature of these
projections which have not been carried out through comprehensive or
indepth country energy sector studies. Their objective is not to provide
definitive country specific energy demand numbers but rather to identify
and quantify the main trends and patterns that appear to be dominant in
the energy sector. Consequently, it is not our intention to reproduce
any country level numbers in the proposed energy policy paper.

4. An overview paper summarizing the main conclusions to emerge
from our country specific work is now being prepared and I wilt send you
a copy of it as soon as a draft is available. In the meantime, if you
have any comments on the attached material please send them to Bob Taylor
(Room D-517 x72254) or to myself (Room D-449 x74545).
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for energy supply and demand in the major developing country users of
commercial energy. Based on the information available in recent Bank
documents and following discussions with operational staff concerned with
energy, we have prepared projections up to 1995 for the consumption of
the major primary fuels in these economies.

2. I would like to emphasize the tentative nature of these
projections which have not been carried out through comprehensive or
indepth country energy sector studies. Their objective is not to provide
definitive country specific energy demand numbers but rather to identify
and quantify the main trends and patterns that appear to be dominant in
the energy sector. Consequently, it is not our intention to reproduce
any country level numbers in the proposed energy policy paper.

3. An overview paper summarizing the main conclusions to emerge
from our country specific work is now being prepared and I will send you
a copy of it as soon as a draft is available. In the meantime, if you
have any comments on the attached material please send them to Bob Taylor
(Room D-517 x72254) or to myself (Room D-449 x74545).
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energy, we have prepared projections up to 1995 for the consumption of
the major primary fuels in these economies.

2. I am attaching these projections (Attachment 1) for your
information and comments. Also attached is a short background note
(Attachment II) which provides an overview of the main energy demand
trends and prospects in the country. Some of the numbers in the
background note have subsequently been revised and the more up to date
figures appear in Attachment I which will be the basis for preparing
investment requirement estimates for the energy sector.

3. I would like to emphasize the tentative nature of these
projections which have not been carried out through comprehensive or
indepth country energy sector studies. Their objective is not to provide
definitive country specific energy demand numbers but rather to identify
and quantify the main trends and patterns that appear to be dominant in
the energy sector. Consequently, it is not our intention to reproduce
any country level numbers in the proposed energy policy paper.

4. An overview paper summarizing the main conclusions to emerge
from our country specific work is now being prepared and I will send you
a copy of it as soon as a draft is available. In the meantime, if you
have any comments on the attached material please send them to Bob Taylor
(Room D-517 x72254) or to myself (Room D-449 x74545).
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GUIDELILNES FOR THE PRESENTATION OF ENERGY
DATA IN BANK REPORTS

ABSTRACT

The growing importance of energy issues in national economic
management has led to increased coverage of the energy sector in many
types of reports. However, there is still no clear, consistent and
standardized format for the presentation of energy sector information.
This paper reviews the problem and proposes guidelines to meet the needs
of policymakers as well as operational staff dealing with energy issues.

The paper is divided into three parts: the first part sets out the
basic framework within which aggregated energy data should be presented--
"the national energy balance"; the second part deals with the use of
appropriate units and conversion factors to construct such a balance from
raw demand and supply data for the various fuels; and the third part
briefly discusses some special problems posed by: (i) the differences in
end use efficiency of various fuels; (ii) the inclusion of wood and other
non-commercial energy sources; and (iii) the conversion of primary
electricity into its fossil fuel equivalent.

Sample Energy balances and a list of the calorific content of major
fuels is provided in the Annexes.
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I. ENERGY BALANCES

1. An energy balance is a convenient framework for recording and
analyzing the patterns of energy supply and consumption.1/ It enables
one to trace through, for any given fuel, the relative contribution of
indigenous production and imports, the losses that are incurred in
transformation and distribution, and the distribution of that fuel among
the various final users. Also, as the data are generally presented in
common energy units, such a balance can be used to assess, either for any
particular consuming sector or for the economy as a whole, the relative
contribution of different fuels to total energy supply.2/ An energy
balance also serves two other useful purnoses. First if rigorously
designed, it can serve as an exacting te~t of the internal c~nsistency of
the basic data. And second, by showing the interrelationships between
supply, transformation and final use, it provides a basis on which to
construct forecasting models either for each energy industry separately
or for all forms of energy taken together. Even if such models are not
used in the actual process of forecasting, they are an invaluable tool
for testing the basic consistency and plausibility of forecasts made by
other methods.

2. Energy balances may be constructed in a whole host of different
ways. No one format is right and the others wrong; and different formats
may be useful for different purposes. At the same time, a variety of
formats makes the cross country comparison of national and regional
energy sector information unnecessarily difficult. Fortunately, there
appears to be a growing recognition of this problem in the international
community and a move towards the adoption of a standardized format for
the presentation of energy balances.

3. The format that many international organizations are adopting is
based on the one developed by the OECD and the International Energy
Agency after consultation with those member countries with experience in
this field. A similar format (but one which also incorporates
noncommercial energy sources) has also been used in many of the Bank's
own reports (Energy Assessment Reports, other sector studies,etc.). A
sample energy balance is attached as Annex 1. It is recommended that
henceforth this general format be adopted for the presentation of energy
balance information in all relevant Bank reports. At the same time, it
must be recognized that this format may not be completely applicable to
all country situations, and there will have to be some flexibility in
applying this general rule.

1/ A number of other methods can also be utilized to present energy
data. One which is used in some reports is an energy flow diagram which
is a more graphic representation of the same type of information. An
example of such a diagram is included as Annex II.

2/ See Part II below on the choice and construction of standard energy
unitS.
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4. Although most energy balances give the same basic information, a
number of points--other than growing international acceptance--can be
made in favour of the recommended format. First, by clearly separating
the supply, demand and transformation sectors for all fuels individually
and together, it allows the analyst to draw attention easily to the areas
which require policy revision and action. Second, its format is such
that the rows and columns can be readily collapsed to provide a more
aggregated picture if required. And finally, its disaggregated nature
allows one to focus on the specific gaps in information which will
inevitably be encountered in many developing countries. While these gaps
will mean that the format may have to be simplified initially, they will
also serve to guide and direct the efforts to build up and augment the
energy sector data base. However, even where the relevant data are
available, a number of problems will need to be overcome in transforming
these data into an integrated energy sector balance. These problems are
discussed in the following sections.

II. COMMON UNITS AND CONVERSION FACTORS

5. The first step in preparing an energy balance, once the basic
data have been collected, is to transform these raw data into comparable
common units. The need for common units for energy measurement arises
because the units in which various fuels are most naturally measured
(tonnes for coal, tonnes or barrels for oil, kilowatt hours for
electricity, cubic metres for natural gas or fuelwood) are disparate. In
principle, any one of these (or of many others) could be used as a
denominator, as long as the relevant conversion factors were applied. In
practice, however, neither the choice of a common unit nor of the
appropriate conversion factors is straightforward.

6. The generally accepted convention for converting measurements of
different fuels into common units is to use their calorific value which
measures the potential heat energy that could be derived from a unit of
that fuel. The actual mechanics of effecting this conversion are, in
general, straightforward. The calorific content of most primary fuels--
gas, coal, petroleum--can be determined relatively easily although care
must be taken to ensure that any "standard" values used actually
correspond to the types of coal, gas, etc. found in the particular
country. This is important because for most fossil fuels there can be
substantial variation in calorific content across different deposits, and
for fuelwood across different species. Moreover, how the physical
quantity of a fuel is measured could also affect its calorific content
(moisture content, stacked or solid wood, wet or dry gas, run-of-mine or
saleable coal, etc.) Data reporting conventions vary across industries
and countries and it is important to specify how the raw data have been
converted in any particular instance. Finally, care should be taken to
clarify that "net" (or lower) calorific values are used on a consistent
basis.1/ Annex IV to this note provides a list of the calorific values
f or the_ major fuels which should be used-in Bank reports.

I/ As opposed to gross (or upper) heat values which include the heat of
condensation of the vapor produced in the combustion process.
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7. Having converted physical fuel quantities into their heat
equivalents, there remains a question of what units these heat
equivalents should be presented in. There are basically two groups of
units to choose from. The first group comprises those units which have
traditionally been used to measure heat energy; the most common of these
being the calorie, the joule and the BTU. Units in the second group are
also heat based but they are defined in such a way that the unit size
relates more closely to the actual calorific content of a physical unit
of a particular fuel. The principal units in this group are the tore of
oil equivalent (TOE), which is variously defined as being equal to 10 to
10.5 million kcal; and the tonne of coal equivalent (TCE) defined as
being equal to 7 million kcal.

8. While the selection of any one of these units as the base will
be somewhat arbitrary, it is clearly advantageous to adopt just one
unit. The unit that is increasingly being used by most agencies and the
one that is recommended for use in Bank reports, is the TOE.1/ The basic
justification for using the TOE are

(i) its widespread and growing and international acceptance;

(ii) its unit size which is closely related to a physical fuel
and thus appears more tangible; and

(iii) the fact that many of the important issues in
energy analysis today are closely linked to petroleum.

It is important to emphasize, however, that the TOE should be defined in
terms of a specific calorific content and is basically a unit of
convenience. Thus, in all future Bank work, one TOE will be defined as
being equal to 10.2 million kcal.

9. Energy sub-sector information should continue to be presented in
the units which are most widely used for the fuels concerned--barrels for
crude oil; litres or gallons for refined petroleum products; cubic metres
or cubic feet for natural gas; kilowatt hours and kilowatts (or some
multiple thereof) for electric power; tonnes for coal; and cubic metres
or cubic feet for firewood. However, the corresponding TOE values for
these fuels should also be presented in parentheses where these are
referred to in the general discussion of the energy sector, although this
will not generally be necessary in chapters or sections of reports
devoted to the discussion of specific fuels. It is also necessary to
include on the front inside cover of the report a complete list of the
corresponding conversion factors used for the different fuels.

1/ Other agencies which use the TOE are the OECD, the EEC Commission and
the UN.
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III. SPECIAL PROBLEMS

End-use Efficiency

10. The problem of end-use efficiency arises because different fuels
lose, as waste heat, different proportions of their theoretical energy
content when they are transformed into useful heat, light or motive power
at the point of final consumption. Such losses depend not only on the
type and quality of fuel used but also on the purpose, conditions,
duration and intensity of their use. Intuitively, it makes sense to
account for the the heat lost by considering only the useful energy
supplied from different fuels in determining their contribution towards
meeting national energy needs. The demand for coal, electricity or oil
is derived from the demand for light, heat and various forms of motive
power. The problem is further compounded when non-commercial energy
sources such as firewood or vegetable wastes are included in total energy
supply because the appliances that are used to burn them transform in
general only 5-15% of the energy content of their fuel as useful energy.

11. The main obstacle to computing the shares of different fuels on
the basis of "useful" energy is that at present only sparse and
unreliable statistics are available on average utilization efficiencies
and on the different purposes for which fuels are used in many consuming
sectors. The following table gives a broad indication of the range of
efficiencies and it also demonstrates just how wide this range can be for
most fuels:

End Use Conversion Efficiencies

Fuel Range (%)
Solid 5 - 80
Liquid 15 - 90
Gases 60 - 65
Electricity 60 - 95

12. The other argument that can be made against presenting energy
supply data in terms of useful or final energy shares is a conceptual
one. If the purpose of the exercise is to trace the requirements of the
economy for different energy forms which have to be imported or produced
as primary fuels, then it may indeed make sense to express the demand for
energy by final users in terms of the demand for the primary fuel input
before allowing for losses in transformation (at either the intermediate
or final stages). These losses are an integral part of the process of
getting primary energy to the final user in the form in which he prefers
to consume it, and should, therefore, be allocated to him as
"consumption".
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13. In view of these problems, it is not a good idea to present
energy supply information in terms of useful energy alone. Where such
data are available, this information can be presented in addition to the
conventional presentation in terms of primary fuel input; the underlying
assumptions should, however, be clearly outlined in a footnote. Annex
III provides a sample energy balance table which is based on "useful"

energy estimates. The energy flow diagram (Annex II) also represents
energy data in both primary and final energy terms.

Non-Commercial Energy Sources

14. The basic problems posed by the inclusion of wood and other non-
commercial energy sources into an integrated national energy balance are
as follows. First, in primary energy terms the contribution of these
sources in national energy supply in many developing countries is often
in excess of all the commercial fuels taken together and can be as high
90%. This tends to dwarf the numbers for the various commercial fuels
and makes it difficult for one integrated balance to cover both types of
fuels adequately. Second, the problem is exacerbated by the fact that
data on non-commercial energy supply are generally less reliable and even
small errors in their estimation could lead to a large bias in the
overall energy balance because of their large share in the total. And
finally, as indicated above, primary energy equivalence for non-
commercial fuels is particularly misleading because in general they are
burned at a much lower efficiency than commercial fuels in most
developing countries and their share in useful energy consumption is
consequently lower. Given these problems, some agencies restrict their
compilation of energy balance tables to the commercial fuels alone.
However, this is not a recommended practice for Bank work. The main
reason for this is that fuelwood and other non-commercial fuels are in
fact the most important single energy source for most developing
countries, even after allowance is made for differing end use
efficiencies. Moreover, this is also a source of energy which needs to
be more closely interrelated in the policy and investment analysis for
the energy sector as a whole. Including these sources in an integrated
energy balance highlights the close linkages that exist in this area and
assists in focussing the attention of policymakers on the policy issues
and investment priorities that need to be urgently addressed.
Consequently, relevant Bank reports should continue to include non-
commercial energy sources in the national energy balance table wherever
this is at all feasible.
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Primary Electricity 1/

15. The energy equivalent of primary electricity can be measured in
one of three ways:

(i) as the amount of fossil fuel that would be required to
generate the same amount of electricity in conventional
thermal stations;

(ii) as the amount of fossil fuel that has the same energy
content as the theoretical maximum heating value of the
electricity which is generated from the primary sources;
and

(iii) as the actual energy content of the primary fuels used--in
the case of hydropower, this would reflect the energy
released by a given mass of water falling a given distance
and in the case of nuclear energy it would reflect the
amount of energy released by the fission of nuclear
material or by the difference between production, net
trade and stock changes in fissionable material.

16. Each of these methods has advantages and disadvantages and each
yields different results. In practice, however, the choice is narrowed
to the first two because the third method results in an artificial
treatment of the primary fuels, especially hydropower. Furthermore, the
use of this method makes it more difficult for the policymakers to
concentrate on the economic and social aspects of substitution between
hydro, nuclear and conventional thermal power generation and on the
implications of each type of station for the requirements of indigenous
and imported fossils fuels.

17. Between the first two methods, the difference in results can be
attributed directly to the fact that roughly two-thirds of the energy
content for the primary fuel input for thermal power generation is lost
as waste heat during the transformation process. To generate one
kilowatt-hour of electricity, with a maximum theoretical heating value of
860 kcals, even the most efficient thermal power stations require a
primary fuel input which has an energy content of 2,500 kcal. Therefore,
depending on whether the first or the second method were adopted, a
million kWh of electricity generated from hydropower would be represented
in national energy statistics as the equivalent of 250 TOE or 85 TOE.
The choice between the two methods is, in fact, an important issue in
analyzing the pattern of energy supply for those countries which rely
heavily on hydropower for their electricity generation.1/

1/ Primary electricity refers to the electricity generated through
hydropower, nuclear, geothermal and solar power stations.

1/ For example, in the case of Sri Lanka, where the bulk of electricity



- 7 -

18. There is no "theoretically" correct answer to this and, as is
the case for most energy statistics, the appropriate presentation method
depends on the purpose for which these statistics are used. For the work
of the Bank in developing countries, it is the first convention (i.e.
thermal replacement) which is most appropriate. This is because in most
developing countries the choice facing policymakers is between the
generation of electricity using fossil fuels in conventional thermal
stations or through the development of hydro, nuclear or other primary
electricity resources. Consequently, the contribution of an additional
unit of primary electricity is best measured in terms of the fossil fuel
"savings" which it provides to the economy. The second method is
appropriate only in those economies which are exceptionally well endowed
with primary electricity sources and where these resources have been
developed to the point where primary electricity competes with the direct
burning of fossil fuels in final use. Even in this case, however,
allowance must be made for the higher efficiency with which electricity
is generally used at the final point of consumption. As virtually no
developing country has reached this stage of electrification, the
recommended convention for Bank reports is that primary electricity be
converted at its fossil fuel replacement value in the preparation of
national energy balances. In keeping with international practice and to
facilitate cross country comparisons, a uniform thermal efficiency rate
of 34% should be used in this calculation which translates into the
figure of 1TOE = 4,000 kilowatt hours.



Country Energy Balance 1980 1/
'000 Tonns of Oil Eqlvalent I/

Primary Energy
Fuelwood Coal Hydro Crude Oil Charcoal Electricity Petroleum Products Pet roleum

POUesoline/Nptha kerosene Aviation Fuel Diesel uelil Other Totals

Gross pply 
0Production 2000. 500.

Imports 100. 1500. 50. 16. 45
Primary Exports 50. ,.
Stock Changes

Total Available 2000. 100e 500. 1550, 50, 16, 50, 20. 136

Conversion
Petroleun Refining (1450.) 6. 250, 200, 34, 400. 550. 10. 145.
Charcoal Production (100.) 100.
Electric Power Generation (100.) (500.) 544. (11.) (33.) (.
Conversion lorses (400.) (100.) (338.)
Transaission/lDitribution (864)

losses

Set Supply Available 1500. 100 6. 250. 250. 50. 439. 517. 30. 1542

leadary Exports---- - ---

r Sales (50.) (20.) (300.) (37)

Net : Consumption 1500. 100. 120. 6. 250, 250. 419 217. 30. 117:

Induatry 300. 30. 50. 3. 24. 217.

Transport 20, 10. 50, 6
Households 210. 345, 30. 18

Public/Other 10000 70. 15. 3. 200.
Agriculture 200. 50. 1.

20.20. 50.

1/ Negative flovs indicated by parenthesis.

2/ Conversion factors listed in Anner 4,

Source: Mission estimates.
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The choice between the two methods is, in fact, an important issue in
analyzing the pattern of energy supply for those countries which rely

heavily on hydropower for their electricity generation.1/

18. There is no "theoretically" correct answer to this and, as is

the case for most energy statistics, the appropriate presentation method

depends on the purpose for which these statistics are used. For the work
of the Bank in developing countries, it is the first convention (i.e.
thermal replacement) which is most appropriate. This is because in most
developing countries the choice facing policymakers is between the
generation of electricity using fossil fuels in conventional thermal

stations or through the development of hydro, nuclear or other primary
electricity resources. Consequently, the contribution of an additional
unit of primary electricity is best measured in terms of the fossil fuel
"savings" which it provides to the economy. The second method is

appropriate only in those economies which are exceptionally well endowed
with primary electricity sources and where these resources have been

developed to the point where primary electricity competes with the direct

burning of fossil fuels in final use. Even in this case, however,
allowance must be made for the higher efficiency with which electricity

is generally used at the final point of consumption. As virtually no

developing country has reached this stage of electrification, the
recommended convention for Bank reports is that primary electricity be

converted at its fossil fuel replacement value in the preparation of

national energy balances. In keeping with international practice and to

facilitate cross country comparisons, a uniform thermal efficiency rate
of 34% should be used in this calculation which translates into the
figure of TOE = 4,000 kilowatt hours.

1/ For example, in the case of Sri Lanka, where the bulk of electricity
is generated from hydropower, the share of hydropower in total 1980

commercial energy supply would vary from 6% to 18%, depending on which
conversion factor was adopted.
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SRI aLANIA

"Usefl" Eneurgy Contsumption. 1980

(Thousand to)e

Casoline/ Kerosend/ FmtnIacI keative

Sector fuelwood Elactricity LPG Naphtha Avtur Dieea oil Total Share (2)

Isidustry/Comuerce 78.0 65.2 2.2 25.6 15.0 140.7 326.7 47.2

Transport 23.4 7.1 125.6 156.1 22.5

Households 105.0 14.9 2.2 59.9 182.0 26.3

Public/Other 28.1 28.1 4.0

TOTAL 183.0 108.2 4.4 49.0 67.0 140.6 140.7 692.9 100.0

Relative shAre (2) '26.4 15.6 58.0 100.0

EnJ-use efficiency coefficlents are as follow g FUEL SECTOR EFFICIENCY

Puolvoo4 Industry 15%
Houmeholds 7%

Electricity industry 90%
Others 90%

LPG All 70%
Gasoline Transport 202
Kerosene Households 30%
Aveurbo Transport 30%
Diecal All 30%
Furnace oil Industry 70Z
Naphtha Industry 702

H
H

IH
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Annex IV

Page 1 of 2

Net Calorific Content of Major Fuels

Million kcal per Metric Tonne m3 per/Metric Tonne

Petroleum Products

LPG 1008 1.86
Gasoline/Naphtha 10.5 1.36
Kerosene 10.3 1c23

- jet fuel 104 1.27
Gas Oil/Automotive

Diesel 10.2 1.27
Fuel Oil 9.6 - 9.9 depending on 1.05-1.08

specific gravity
LNG 12.6

Crude Oil 10.2 average; but varies significantly
according to specific characteristics

Coal Million kcal per Metric Tonne

Internationally traded steam coal 7.0 (average)
Consumed in power plants 3.4-7.3
Sub-bituminous 3M5-5.5 (average 4.5)
Lignites 1.6-4.7 (average 2.7)
Peat 3.5 (average)
Briquettes -coal 7.0

-lignite 4.8
-peat 502

Coke 4.8-6.8
Anthracite 7.5

Charcoal 6.9 (average)

Fuelwood

Air-dried 2.5-5.1 (average 3o3)
Green 1.3-3.9

Bagasse (30% moisture) 3.5
Dungcakes 2.1 (average)
Paddy husks 3.2 (average)
Sawdust & Shavings 2.7 (average)
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Net Calorific Content of Major Fuels

Million kcal per Metric Tonne m3 per/Metric Tonne

Petroleum Products

LPG 10.8 1.86
Gasoline/Naphtha 10.5 1.36
Kerosene 10.3 1.23

- Jet Fuel 10.4 1.27
Gas Oil/Automotive

Diesel 10.2 1.27
Fuel Oil 9.6 - 9.9 depending on 1.05-1.08

specific gravity
LNG 12.6

Crude Oil 10.2 average; but varies significantly
according to specific characteristics

Coal Million kcal per Metric Tonne

Internationally Traded Steam Coal 6.2-6.9 (average 6.4)
Internationally Traded Coking Coal 6.2-7.0 (average 6.6)
Anthracities 4.5-7.5
Lignites 1.0-4.5 (average 2.5)
Peat 2.5 (average)
Briquettes -Coal 7.0

-Lignite 4.8
-Peat 5.2

Coke 4.8-6.8

Charcoal 6.9 (average)

Fuelwood

Air-dried 2.5-5.1 (average 3.3)
Green 1.3-3.9

Bagasse (30% moisture) 3.5
Dungcakes 2.1 (average)
Paddy husks 3.2 (average)
Sawdust & Shavings 2.7 (average)
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ANNEX IV
Page 2 of 2

Gaseous_Fuels million kcal/cubic meter

Natural Gas -wet 8.9 (average)
-dry 8.3 (average)

Town/City gas 4.0 (average)
Producer Gas 1.4 (average)
Methane 8.0
Ethane 14.2
Propane 20.5
Butane 25.8-26.7

Source: Energy Interrelationships

Memo Items

1 kcal = 3.968 BTU
1 kcal = 4.19 kilojoules
1 TOE = 10.2 million kcal = 40.5 million BTU = 42.7 million kilojoules
1 TOE = 4,000 kWh on a thermal replacement basis.
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PAKISTAN - Note on Future Energy Demand and Supply

I. Introduction

Pakistan's total commercial energy consumption is low and in 1981 amounted to

13.3 MMTOE and to 0.157 toe per capita. Commercial energy requirements have been met

by five sources: natural gas,oil, hydro power,coal and nuclear power. Total energy

supplies grew at an average rate of 7.5% per annum between 1979 and 1981; 46% of thic

growth was due to increased use of natural gas and 36% from additional

supply of hydroelectricity. Increased use of petroleum products accounted

for only 12% of additional commercial energy supplies due to their rapid

price uses (Table 1). However, because of the slow progress in developing

alternative energy sources, a further reduction in the share of energy

supplied by petroleum will not be possible in the short-term. Domestic crude

oil production of 0.5 mtoe met only 10% of oil consumption in 1930. The oil

and petroleum products imports of $1.6 billion required 53% of Pakistan's export

earnings and were a serious drain on foreign exchange earnings. However,

Pakistan possesses a range of energy sources for which there is considerable

scope for further expansion. Of the estimated 10,000 MW hydropower potential,

about 20% has been harnessed; no significrat use has been made of coal re-

serve due to their distance from market and low heating value; there are

significant known reserves of natural gas and reasonably good prospects for

discoveries of new cormercial oil and gas fields. Availability of gas for use,

however, depends on investments on field development, processing, transmission

and distribution facilities. Inspite of this potential, Pakistan is facing

serious problems in meeting the growing demand for energy associated with

economic recovery. The 1980 sectoral demand for energy is given in Table 2 and

is close to present demand.
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Table 1

Commercial Energy Supply by Source, 1971-1981
(000 toe)

Annual Growth (%)

1971 1976 1979 1980 1981- 1971-1981 1980-1981
2/Petroleum Products- 2.9 3.5 4.4 4.5 5.0 5.5 11.5

Natural Gas 2.4 3.6 4.4 4.9 5.2 8.0 5.9
Coal 0.6 0.6 0.6 0.7 0.7 1.6 0.5
Hydropower 0.9 1.2 2.5 2.6 2.7 11.6 5.7
Nuclear - 0.1 _ - 0.1 -

Total 6.8 9.0 11.9 12.7 13.7 7.0 7.8

1/ Estimates

2/ Excluding exports and non-energy uses.

Table 2

I/Total Energy Consumption by Sector and Fuel- 1980
(bfTOE)

Sector Petroleum Products Natural Gas Coal Total

MfTOE % 4MTOE % MHTOE % IN1TOE %

Power 0.05 1 1.86 36 0.01 1 1.92 16
Industry- 0.22 2. 5 .5 96 4.01 . 34

Transport 2.51 59 - - - - 2.51 20
Household &
CommerciallZ 1.20 29 0.49 9 0.02 3 2.06 24

Agriculture 0.26 6 - - - - 0.43 6

4.24 100 5.22 100 0.60 100 10.06 100

1/ Power sectoral is excluded

2/ Includes fertilizer plants

3/ Includes government ard other; includes street lights, bulb supply and traction.
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Energy and Power Sector Ort-anization & Planning

Operational responsibility for the various 
energy subsectors in Pakistan

is divided among several public and private 
sector entities. The Oil and

Gas Development Corporation (OGDC) is the public sector entity responsible

for oil/gas exploration and field development. 
International oil companies,

such as Union Texas, Shell and British Petroleum 
explorefor, and produce,

petroleum under concession agreements/joint 
ventures with OGDC or GOP.

The national private sector companies involved 
in oil and gas production

are Pakistan Petroleum Ltd. (PPL) and Pakistan Oilfields Ltd. (POL).

There are three oil refineries in Pakistan: 
Attock Refinery and Pakistan

Refinery in the private sector, and National 
Refinery (under the state-

owned Petroleum Refining Corporation, (PERAC), in the public sector. A

540-mile crude oil and products pipeline operated 
by Pak-Arab Refinery

Ltd. (PAPCO) connects Karachi to the country's central 
distribution point

near Multan. Originally meant for supplying crude to 
the proposed Pak-Arab

Refinery near Multan (a project which has 
been deferred for the time

being), the pipeline is presently used for transporting kerosene and diesel oil

from PRL and NRL. - The oil distribution and marketing companies 
-

Pakistan State Oil (PSO) and Pakistan Burmah Shell (PBS) - are state-owned.

Natural gas purification, transmission and 
distribution functions are

largely in the private sector. - -

Gas Transnission Company (SGTC) purifies Sui gas and transmits it to the

south of the country where it is distributed by public sector companies,

Karachi Gas and Indus Gas. Sui Northern Gas Pipelines Ltd. (SNCPL)

transmits and distributes gas in the north. Responsibility for hydro and
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thermal power generation lies with two autonomous government organizations:

Karachi Electric Supply Corporation (KESC) for the Karachi area and the

Water & Power Development Authority (WAPDA) for the rest of the country.

The state-controlled Pakistan Atomic Energy Commission (PAEC) is responsible

for nuclear power generation. Coal exploration and development are under-

taken by the state mining organization, Pakistan Mineral Development

Corporation (PMDC) and through leases granted to the private sector.

Prospecting licenses and mining leases are granted and administered by

Provincial governments.

The Ministry of Petroleum and Natural Resources controls

OGDC and PMDC and is responsible for planning and policy making for

oil, gas and coal. However, all matters relating to power generation are

regulated by the Ministry of Water & Power, which controls WAPDA and KESC.

The Ministry of Production controls the Petroleum Refining Corporation and,

through it, the National Refinery. Hence, three federal Ministries are

involved in energy policy formulation. Overall authority for national

energy policy formulation and coordination is entrusted to the National

Energy Policy Committee (NEPC), co-chaired by the Ministers of Finance and

Petroleum. Although each Ministry formulates its own plans, the role

of coordinating the energy planning function has now been assigned to the

Planning and Development (P&D) Division of the Ministry of Finance, Planning

& Economic Affairs. To assist in national energy planning, P&D have recently

sought the services of Geneva-based International Energy Development

Consultants (IEDC). P&D also coordinate the project approval procedure,

the formulation of the Annual Development Plan and the various five-year

plans (the Fifth Plan is currently under execution). Energy pricing

decisions are submitted for approval to the Finance Division, and often to

the Economic Coordination Committee (FCC).
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The Bank continues to play a substantial role in Pakistan's energy

and power sectors. WAPDA has been the recipient of three power loans/credits

and a fourth is being identified; SNGPL has received four loans/credits

and the fifth is due for appraisal in September '82. OGDC Toot field

development project, co-financed by the Bank, is under implementation, and

further oil and gas field development loans are being identified; a Refinery

Engineering project for the National Refinery was appraised during

May '82.
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Future Trends

2. Future energy supply growth rate is expected to be close to 10%

per annum until 1985 (given a GDP growth rate of 6%) and fall to an average

annual 5% growth rate until 1995.

The supply of hydropower is expected to increase to over

6.25 mtoe by 1995 but it cannot meet all expected demand growth for power. At the

same time increases in gas production require significant investments to

develop new fields as well as maintain and increase :production of the

Sui field. The derand for gas has overtaken supply and serious gas shortages

in the winters of 1980 and 1981have led to switching thermal power generation to

fuel oil with huge, cost rises, as well as extensive load shedding. During

1982 approximately 50% of incremental energy supplies are expected to come

from petroleum products leading to a worsening of balance of trade.
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Table 3

PAKISTAN - Projected Primary Commercial Energy Supply

(,MTOE)

1980(actual) 1985 1990 1995

Petroleum

Production 0'50 0.75 1.00 1.00
Net Imports 3.74 4.12-4.60 4.93-6.87 6.21-10.04
Supply 4.24 4.87-5.61 5.93-7.87 7.21-11.04

Natural Gas

Production 5.22 10.8-11.1 13.1-14.6 16.80-18.10
Supply 5.22 10.8-11.1 13.1-14.6 16.80-18.10

Coal

Production 0.60 0.60-0.80 0.70-1.10 0.80-2.50
Net Imports - 0.89 0.89 0.89
Supply 0.60 1.49-1.69 1.59-1.99 1.70-3.40

Primary Electricity

Hydropower 2.13 3.13 3.45 6.25
Nuclear 0.13 0.13 0.18 0.75
Supply 2.26 3.26 3.63 7.00

Total

Production 8.58 15.28-15.91 18.43-20.33 25.60-28.60
Net Imports 3.74 5.01-5.49 5.82-7.76 7.10-10.93
Supply 12.32 20.29-21.40 24.25-28.09 32.70-39.83
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Table 4

Pakistan - Primary Energy Projections
Point Estimates for Investment Reciuirements

(MMTOE)

1985 1990 1995

Oil

Production 0.75 1.0 1.0
Net Imports 4.37 5.9 8.0
Supply 5.09 6.9 9.0

Natural Gas

Production/Supply 11.1 14.6 18.1

Coal

Production 0.7 0.8 1.0
Net Imports 0.89 0.89 0.89
Supply 1.59 1.69 1.89

Primary Electricity

Production/Supply 3.26 3.63 7.00

Total Primary Energy

Production 15.81 20.03 27.1
Imports 5.23 6.79 8.89
Supply 21.04 26.82 35.99
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Table 5

PAKISTAN - Projected Electricity Supply
(GWH)

1980 1985 1990 1995

GWH % GWH % GWH % GWH %

Thermal Power

- Oil 100 1 100 1 100 -

- Gas 5700 38 8780 39 14500 44 14500 31

- Coal 100 1 100 1 3600 11 4960 10

Subtotal 5900 40 8980 41 18200 55 19460 41

llydto .Power 8500 57 12500 57 13800 43 25000 53

Nuclear Power 500 3 500 2 700 2 3000 6

Total 14,900 100 21,980 100 32,700 100 47,460 1c



- 10 -

Table 6

Perspective Energy Mix (%)

1980 1995

Oil 35 26

Gas 42 48

Coal 5 7

Hydro & Nuclear 18 19

Total 100 100

Table 7

Sectoral Share (%)

1981 1995
Sector

Industry 53 55

Transport 24 18

Residential & Commercial -15 22

Agriculture 8 __5

Total 100 100
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Table 8

PAKISTAN: Consuner Prices of Petroleum Production and
Natural Gas (as of January 2, 1982)

($/toe)

Motor Gasoline 329

Kerosene 362

High Speed Diesel 181

Fuel Oil 162

Natural Gas 50
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3. Assumptions used in estimation of the Projected Energy Supply

A. Total Energy:-

A summary of the energy requirements is presented in Table 3.

Total energy supply is expected to grow at about 9% between 1982 and 1990

(from base of 16 mtoe in 1982), then fall to 5% until 1995. Thus

the requirements of commercial energy after all losses is expected

to rise three times from 12.3 mtoe to 36 mtoe. The energy mix of

Pakistan is presented in Table 5. Natural gas will remain the

major source of energy and its share will be steady around 48% by

1995. The share of coal will rise to 7% by 1995 and the share of

hydro and nuclear power will remain close to 19%. The sectoral

share of energy is provided in Table 6 (excludes power).

B. Petroleuri:-

(i) Past domestic and oil production was low in 1981 and

production from the Meyal oil field lagged behind ex-

pectations. Production from Toot was also low. Present

production is expected to increase to 1 mtoe based on

the Meyal and other fields. Also exploration for new

fields continue. Experience has been mixed. On the

other hand, as well discovery by Union Texas at Kashkeli

may produce up to 5000 barrels per day by end 1982. Also

if ongoing exploration efforts are successful a larger

proportion of the total petroleum supply will be based on

domestic production.
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(ii) Imports were estimated as a residual between total supply

nd domestic production.

(iii) The composite demand for petroleum at end consumption is

expected to rise from 4.2 mtoe in 1986 to 9.1 toe by 1995

at an average annual growth rate of 4% (range 3-5%).

This is in light of the additional lube refining

capacity to process 0.4 mtoe of crude in 1986 and crack-

ing facilities of about 2.4 mtoe for upgrading crude

after 1986.

C. Natural Gas:-

Natural gas supply has been growing less than at expected

levels due to the producer pricing problems which are now largely

resolved. Further gas development, however, remains dependent

on the investments by the GOP and private companies for addi-

tional drilling, transmission as well as distribution. The

supply of gas required to fulfill potential demand shoiild more

than triple between 1980 and 1995 with an average annual growth

rate of 7.8% (including transmission losses). The figures are

based on the"GDC Feasibility Study to Increase Gas Supply in

Pakistan" for all known fields.

The power demand for gas is consistent with E. Moore's NG

use projections (Table 5). Present exploration under way may
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increase Sui production by 40%, to 880 MMCFD, Mari by 100%

and new production from Pirkoh and Khondkot (details in the

Pakistan - Natural Gas File).

D. Coal:-

(1) Coal figures are IPD (Strongman's) figures consistent

with GDC and are based on the present production of 0.60

rising to 0.8 by 1990, and 2.5 by 1995 depending on the

investments in Lakhra deposits and the Dukki coal

deposits in Baluchistan. The coal deposits are

far from markets and have low calorific value.

If coal based power generation is adopted the upper

end of the ranges will be likely with a total supply

of 3 mtoe of coal.

(ii) Coal imports of 0.89 mtoe are expected to start by

1985 for a steel plant coming onstream by that date.

F. Primary Electricity:

Power supply is expected to increase from 17,282 in 1981 to 52,996

GWh by 1995 at an 8.0% annual growth rate to meet demand. The installed

capacity will rise correspondingly from 3288 to 10,083 MW. The hydropower

capacity is mainly located at Tarbela (45%) and Mangla (38%); the remainder

is shared by ten small sites in the north. A potential major future hydro-

electric power station after Tarbela maybe at Kalabagh with an installed

capacity of 1760 MW to be developed by 1995. The feasibility of about

500 MW at Kohala by 1992 is also under study. The distance of potential

hydropower sites from the major electricity markets in the south implies

that future developments may be slowed down. Nuclear power is expected

.to grow and is based on the COP's estimates and the Chashma nuclear power

station (900 MW) will be commissioned by 1991.
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Table 1: Turkey - Primary Commercial Energy Projections

(unit: mtoe)

1980 1985 1990 1995
Oil

Production 2.24 1.6-1.7 1.7-2.3 1.3-3.1

Net Imports (Exports) 13.3 16.5-16.9 20.7-23.1 25.9-31.7
Consumption 15.54 18.2-18.5 23.0-24.8 29.K-33.0

Solid Fuels

Production 5.7 6.7-9.3 9.3-14.0 10.7-19.3
Net Imports (Exports) 0.3 0.5 1.5 3.0
Consumption 6.0 7.2-9.8 10.4-15.5 13.7-22.3

Natural Gas

Production/Consumption - - 0.3-0.6 0.3-0.9

Primary Electricity

Production/Consumption 3.2 3.95 6.15 8.9

Total Primary Comm. Energy

Production 11.14 12.25-14.95 17.45-23.05 21.2-32.2
Imports 13.6 17.0-17.4 22.2-24.6 28.9-34.7
Consumption 24.74 29.35-32.25 39.85-47.05 5t9-65.1
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Table 2: TURKEY - Primary Commercial Energy Projections

(Point Estimates for Investment Requirements)

(unit: mtoe)

1985 1990 1995

Oil

Production 1.7 2.3 3.1

Imports 16.5 20.7 Z5-g A

Consumption 18.2 23.0 9,?4

Solid Fuels

Production 8.0 11.4 JA0

Imports 0.5 1.5 10

Consumption 8.5 12.9 20.0

Natural Gas

Production/Consumption - 0.3 0.3

Primary Electricity

Production/Consumption 3.95 6.15 8.85

Total Primary Comm. Energy

Production 13.65 20.15 29.25

Imports 17.0 22.2 2-89 'k
Consumption 30.65 42.35 45 5 8..

1980-85 1985-90 1990-95

Growth Rates

Total Primary Energy 4.4 6.7 6.6

Real GDP 4.6 6.0 6.0

Elasticities

Gross TPE/GDP 0.96 1.12 1.1
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Table 3a: TURKEY - Revised Power Projections

(unit: twh)

1980 1985 1990 1995

Total Gross Generation 24.6 35.7 60.0 84.2

Hydro 12.7 15.8 24.6 35.4

Thermal/Turbine 12.0 19.9 35.4 47.8

Of which:

Oil 6.0 8.0 8.0 4-2

Solid Fuels 6.0 11.9 26.2 42.4
Gas - - 1.2 1.2

Table 3b: Primary Fuel Requirements for Thermal/Turbine Generation

(assuming 34% efficiency; unit: mtoe)

1980 1985 1990 1995

Oil 1.5 2.0 2.0 1-.Y5

Solid Fuels 1.5 3.0 6.55 10.6
Gas - - 0.3 0.3

Memo:
1980-85 1985-90 1990-95

Power (Gross Generation) Growth Rate 7.7 10.9 7.0

Real GDP at Market Prices, Growth Rate 4.6 6.0 6.0

Gross Electricity/GDP Elasticity 1.67 1.82 1.17
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Table 4: TURKEY - Sectoral Energy Cosumption
(unit: mtoe)

Note: Electricity consumption is net of conversion losses, but includes T&D

losses. Refinery use and non-energy oil use are included in industry sector's

consumption. Baseyear (1980) data are from IEA and the World Bank. Numbers

here combined with those in Table 3b may not add to those for Tables 1 and 3

due to rounding error.

1980 1985 1990 1995

Industry

Oil 3.6 4.4 5.6 7.2

Solid Fuels 2.5 3.3 4.3 6.5

Electricity 1.1 1.62 2.73 4.0

Total T 9.12 12.8 iU

Transport

Oil 5.4 6.0 8.0 11.2

Solid Fuels 0.25 0.35 0.5 0.8

Electricy 0.05 0.05 0.1 0.1

Total 5.7 6.4 8.6 12.1

Other (Res/Comm/Agri/Public)

Oil 5.0 5.8 7.4 9.5

Solid Fuels 2.0 2.0 2.0 2.0

Electricity 1.0 1.3 2.2 3.0

Total 8.0 9.1 11.6 14.5

TOTAL 20.9 24.82 32.0 44.6



Table 5: TURKEY - Historical Primary Commercial Energy Trends

(unit: mtoe)

1965 1970 1975 1977 1979
oil

Production 1.53 3.54 3.09 2.60 2.62
Net Imports 2.6 4.08 9.96 14.85 14.08
Consumption 3.72 7.35 13.24 17.20 16.38

Solid Fuels

Production 3.72 4.15 4.92 4.98 5.19
Net Imports - (0.17) 0.02 0.35 0.39
Consumption 3.74 4.23 4.78 5.33 5.57

Primary Electricity

Production 0.56 0.8 1.54 2.25 2.47
Net Imports - - 0.03 0.13 0.17
Consumption 0.56 0.8 1.57 2.38 2.63

Total Primary Comm. Energy

Production 5.81 8.49 9.55 9.83 10.28
Net Imports 2.6 3.91 10.01 15.33 14.64

. Consumption 8.02 12.38 19.59 24.91 24.58

-f-

Source: UN/EPD. For liquid or solid fuels, production t~axt- imports - bunkers

do not equal consumption.

Memo:

1965-70 1970-75 1975-77 1977-80

Growth Rates: TPE Consumption 9.1 9.6 12.8 0
Real GDP @ MP 6.6 7.5 6.5 0

Gross TPE/GDP Elasticity 1.38 1.28 1.97 -
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General Notes:

1. Projections for total electricity demand in 1995 were revised
downwards from 91.47 TWH to 84.2 TWH, representing a growth rate of 7% p.a.
between 1990 and 1995, as compared to 8.8% assumed by Mr. Montfort. This
revision was supported by the judgement of Mr. Moore and Mr. Berney, who both
agreed that after a rapid growth at the rate of 10.9% between 1985 and 1990,
resulting in a gradual renewal of supply constraints, additional growth beyond
1990 will be slower. This revision also partially hinges on the projections
for solid fuels (lignite) supplies in 1995, and on the assumed GDP growth rate
of 6%. If the Turkish economy were to grow about a percentage point faster,
with faster growth in export earnings, it would be relieved of some severe
structural problems, and be able to supply more electricity which may be
needed, using domestic solid fuels. See more on this below.

Electricity generation fuel-mix was also changed as follows:

a) For 1985, 1990, and 1995, oil-fired or turbine generation was
projected to be higher than that projected earlier by Mr. Smith.
During 1980, several diesel sets were idled due to inavailability of
fuel or due to lack of finances for repair and maintenance. These
sets are expected to be brought back in operation according to
Mr. Berney. IEA also projects similar situation through 1990. 1995
oil-fired (or turbine) generation could be lower than that projected
here if additional supplies of gas were available.

b) For both 1990 and 1995, it is expected that Turkey will be able to
make use of its newly discovered gas supplies for power
generation. Decision on the use of domestic gas--for power
generation or fertilizer production--have not been made yet.
Outlook for expansion of domestic gas production is also somewhat
uncertain; if gas production were to be towards the high end of the
range, its use in power generation could also be accordingly higher.

c) Hydro generation for 1995 was reduced from 39.83 TWH to 35.4 TWH
(same as in Hydro-Report) accordingiy to the information provided by
Messrs Moore and Berney.

d) Solid fuels-based power generation was correspondingly reduced.

2. Country Programs' view of Turkey's growth prospects is substantially
rosier now (September, 1982) than about two months ago, especially for the
long run. I have correspondingly used GDP growth rates of 4.6%, 6.0% and 6.0%
for 1980-85, 1985-90, and 1990-95 respectively. (For 1985-95, these are
averages of their previous and current projections.) If GDP were to grow a
half percentage point faster or slower for the 1985-95 period, most of the
effect on energy demand will be felt in industries sector's energy
consumption, and somewhat less on transport sector's energy consumption. For
the period surrounding 1985 (i.e., 1983-1988, for example), faster potential
growth in the industrial sector will result in tightening of the supply
constraints in electricity as well as solid fuels. The likely outcome, in



this case, will be that energy supply constraints will check the growth of the

energy-intensive activities. Further, a much faster growth of the e/conomy
from say 1988 or 1990 onwards will result in energy demand higher than that

projected here. In Bank staff's judgement, solid fuels will continue to be

supply-constrained, but oil and power demand may be somewhat higher. The high

end of the range for oil consumption in Table I reflects this scenario.

3. However, considering Turkey's recent past and the mixed outlook for

the prospects of power supply and solid fuels supply expansion, the energy

projections provided here may be more realistic. Table 2 projections are

based on Table 3 projections for power supply and Table 4 projections for

sectoral demand growth. Following specific assumptions were made in deriving

Table 4 projections: a) solid fuels consumption overall will be supply-

constrained and in particular, "household and other (commercial/public)"

sector's consumption of solid fuels will not increase at all; b) industry

sector's consumption will move away from oil to solid fuels and electricity;

c) electricity consumption in 1980-85 and through some portion of 1985-90

period will be supply-constrained.

At a more general level, it is also assumed that Turkey will control the rate

of growth of oil consumption to low, manageable levels in order to avoid

severe balance-of-payments problems. A faster growth of exports will help

mitigate its recent crisis of balance-of-payments and external debt; however,
short of a considerable decline in oil prices and/or a significant rise in

domestic oil and gas production, Turkey will only be able to import oil in the

amounts envisaged here.

4. Oil production forecasts are from Mr. Khelil. For point production,
high end of the range was adopted, after consultation with Mr. Berney.
Natural gas production estimates are from Messrs. Venugopal and Berney. Solid

fuels production estimates are from Mr. Strongman, except that for 1995,

Mr. Berney suggested a point production estimate of 17.0 mtoe in place of

Mr. Strongman's 14.0 mtoe. Mr. Berney feels that this production level is

attainable and probably more realistic, given a somewhat more hopeful long-run

outlook for completion of projects.

5. Areas of uncertainty:

a) GDP growth could well be a half to one percent point lower over the

whole 1985-95 period;

b) POL products and electricity pricing; and

c) to a minor extent, gas production and imports.
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Table 1: Egypt - Primary Commercial Energy Projections

(unit: mtoe)

1980 1985 1990 1995
Oil

Production 29.6 45.0-50.0 50.0-60.0 50.0

(Exports) (17.65) (27.6)-(33.9) (28.1)-(39.6) (20.3)-(24.4)
Consumption 11.95 16.1-17.4 20.4-21.9 25.6-29.7

Natural Gas

Production/Consumption 1.85 5.1-8.9 10.0-12.5 13.3-16.0

Coal

Production 0 0 0-0.2 0-0.3
Imports 1.0 1.2 2.1 2.1
Consumption 1.0 1.2 2.1-2.3 2.1-2.4

Primary Electricity

Production/Consumption 2.25 2.53 2.53 4.2

Total Primary Comm. Energy

Production 33.7 52.63-61.43 62.53-75.23 67.5-70.5
(Net Exports) (16.65) (26.4)-(32.7) (26.0)-(37.5) (18.2)-(22.3)
Consumption 17.05 24.93-30.03 35.03-39.23 45.2-53.8
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Table 2: EGYPT - Primary Commercial Energy Projections

(Point Estimates for Investment Requirements)

(unit: mtoe)

1980 1985 1990 1995

Oil

Production 29.6 50.0 60.0 50.0

(Exports)/Imports (17.65) (33.9) (39.6) (24.4)

Consumption 11.95 3ar9 20 .4E 25.6

Natural Gas

Production/Consumption 1.85 7.0 12.0 15.0

Coal

Production 0 0 0.2 0.3

Imports 1.0 1.2 2.1 2.1

Consumption 1.0 1.2 2.3 2.4

Primary Electricity

Production/Consumption 2.25 2.53 2.53 4.2

Total Primary Comm. Energy

Production 33.7 59.53 74.73 69.5

(Exports)/Imports (16.65) (32.7) (37.5) (22.3)

Consumption 17.05 26.83 37.23 47.2

Note: Imports of nuclear fuel are not counted as primary energy 
imports.

Memo:
1980-85 1985-90 1990-95

Growth Rates: Total Primary Energy Consumption 9.5 6.8 4.9

Real GDP at Market Prices (Assumed) 7.9 6.0 5.0

Implied Gross TPE/GDP Elasticity 
1.2 1.13 1.0
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Table 3a: EGYPT - Revised Power Projections

(unit: TWH)

1980 1985 1990 1995

Total Gross Generation 18.43 28.35 39.77 50.76

Of which

Hydro 9.0 10.1 10.1 12.0
Ncer- - - 4.7

Nuclear '
(Total Primary) 9.0 10.1 10.1 16.7

Oil 4.73 6.45 1.97 1.48

Gas 4.7 11.8 24.2 29.08

Coal - - 3.5 3.5

(Total Thermal/Turbine) 9.43 18.25 29.67 34.06

Table 3b: EGYPT - Primary Fuel Requirements for

Thermal/Turbine Power Generation

(Assuming 34% efficiency; unit: mtoe)

1980 1985 1990 1995

Oil 1.18 1.61 0.49 0.37

Gas 1.18 2.95 6.1 7.3

Coal - - 0.9 0.9

Memo:
1980-85 1985-90 1990-95

Growth Rates

Electricity Gross Generation 9.0 7.0 5.0

Real GDP at Market Prices 7.9 6.0 5.0

Gross Electricity/GDP Coefficient 1.14 1.17 1.0
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General Notes:

1. Electricity projections for 1985 and 1990 are by Messers Montfort

and Smith (Consultants). In view of revised GDP forecasts, electricity growth

rate for 1990-95 has been revised downwards. A 900 MW nuclear plant at Daba'a

is included for 1995.

2. Oil production estimates are from EGY. Natural Gas estimates are

from Ms. Mashayekhi. Coal production and imports estimates are from

Mr. Strongman.

3. Point consumption estimates are based on assumptions made for

sectoral demand growth in Table 4 (next page). For all years, point oil

consumption estimates are at the low end of the range, and assume that Egypt

will either keep oil demand growth low in order to maximize exports or be

forced to do so anyway due to anticipated reduction in export revenues. Point

gas consumption estimates for 1985, 1990 and 1995 are based on "realistic

production levels" given by Ms. Mashayejkhi. Point coal consumption estimates

for 1990 and 1995 are based on the high end of the range for domestic

production.

4. Oil export ranges are derived as (Maximum oil production - Minimum

oil consumption) to (Minimum oil production - Maximum oil consumption).

Ranges for total energy production, exports, and consumption are derived, on

the other hand, by adding the low and the high end values respectively.

5. 1980 data for production, consumption (total as well as sectoral)

and trade are mainly from Abu Qir Gas SAR 3475-EGT (Feb. 19, 1982)
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Table 4: EGYPT - Projections for Sectoral Energy Consumption

Note: Refinery losses and non-energy uses are included in industrial use.

Electricity consumption is in terms of final heat value, plus T&D losses

distributed over consumption.

1980 1985 1990 1995

Industry

Oil 3.84 4.32 5.0 5.8

Coal 1.0 1.2 1.4 1.5

Gas 1.31 4.0 5.6 7.5

Power 0.99 1.53 2.11 2.96
Total 7.14 11.25 14.11 18.26

Transport

Oil/total 3.6 7.2 10.6 14.2

Res/Comm./Public

Oil 1.76 2.7 3.3 4.0

Gas - 0.1 0.25 0.32

Power 0.5 0.78 1.16 1.6
Total 2.26 3.58 4.71 5.92

Agriculture

oil 0.4 0.72 1.0 1.2

Power 0.08 0.1 0.13 015

Total 0.48 0.82 1.13 1.35

TOTAL 13.48 22.85 30.55 39.73
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WORLD BANK / INTERNATIONAL FiNANCE CORPORATION

OFFICE MEMORANDUM
TO: Mrs. Becky Faruqi, Library Assistant, EGY DATE: October 14, 1982

FROM: Masood Ahmed, EGYEA

SUBJECT: Purchase of Publication: Oil Import Projections for Developing Countries

I would be grateful if you would order a copy of the above
publication to be used as background material for the proposed Energy
Policy Paper. The projections made in this book should be an extremely
useful iniput into our own work for the Energy Policy Paper. As you know,
the main objective of the Energy Policy Paper is to analyze the projections
for energy consumption in the major developing countries during the coming
decade.

Since the deadline for the first draft of the Energy Policy Paper
is end November, I would appreciate if you would expedite the acquisition
of this and let me know as soon as it is available.

Thank you for your cooperation in this matter.

MA:ca
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PART I. LEGAL CONTEXT

1. This project Document shall be the instrument
referred to as such in Article I, paragraph 1, of the
Assistanc3 Agreement between the Government of Mauritius
and the United Nations Development Programme, signed by the
Parties on 29 August, 1974.

THE PROJECT

II. A. Development Objectives

1. The aim of this project is to assist the Government
of Mauritius in strengthening the technical capabilities of
the newly created Energy Policy & Projects Division (EPPD)
within the Ministry of Energy & Internal Communications.

2. EPPI) has as its immediate responsibilities the
coordination of the work being done on various energy
issues by different Government, private and international
agencies. It will also consolidate and expand the existing
energy data base and prepare, over the next two years, a
long term national energy plan and an associated investment
program for projects in the energy sector.

3. The project will enable the Energy Policy & Projects
Division to discharge these responsibilities effectively
and thereby assist the Government in developing a national
energy policy formulation and sector management capability.

II. B. Immediate Objectives

The immediate objectives of the project are:

a) The provision of a long-term energy planner (18-24
months) who would help in defining and implementing
the work programme of EPPD and provide on-the-job
training to the staff working in the division.

b) The provision of short-term consultants in order to
assist the EPPD in the formulation of a National
Energy Plan as well as to carry out critical
analyses of various energy options. Section IIF
provides a preliminary list of studies for which
consultants may be required. As a detailed work
program is prepared and depending on the expertise
of the long-term adviser himself, some of the
studies may not be required or other studies may be
added.

c) To provide a program of training to the counterpart
staff in order to strenghten their technical
capabilities for energy planning and assessment.

/II.C. Special
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It. C. Special Considerations

None.

II. D. Background and Justification

1. A joint UNDP/World Bank Energy Assessment Report for
Mauritius (Report No. 3510-MAS) has recently outlined an
Accelerated Energy Program for the 1980s. This program, if
successfully implemented, will allow Mauritius to move from
almost total oil-dependence for its energy requirements, to a
point where nearly half of the national energy supply will be
met from other alternative sources. Table I indicates the
situation if oil-based energy systems were to continue (the BC
scenario) and in contrast the situation that would prevail under
the Accelerated Energy Program (AEP scenario).

TABLE I

ENERGY CONSUMPTION AND SUPPLY PROJECTIONS
(Thousand toc's)

Actual BC Scenario AEP Scenario
1980 1985 1990 1985 1990

Primary Energy
Demand 211.0 270.0 330.0 270.0 330.0

Less
Conservation 0.0 0.0 0.0 15.0 35.0

Net Primary
Energy Demand 211.0 270.0 330.0 255.0 295.0

Net from:
Hydro 18.1 24.4 24.4 24.4 24.4
Bagasse 5.7 9.0 9.0 33.3 55.6

Coal 1.0 1.0 1.0 1.0 37.7
Ethanol 0.0 0.0 0.0 0.0 5.3

Subtotal 25.1 34.4 34.4 58.7 123.0
Residual Demand

for Petroleum 185.9 235.6 295.6 196.3 172.0
Petroleum as

Percent of Net
Primary Energy 88.0 87.0 90.0 77.0 58.0

Imports-Coal

and Petroleum 186.0 236.6 296.6 197.3 209.7

/2. In financial
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2. In financial terms, the BC Scenario is projected to
result in an oil import bill of around $140 million (at 1980
dollar prices) or $280 million in current terms. This would

represent around 20 percent of forecast 1990 export earnings or
9 percent of GDP. In contrast, under the AEP Scenario the 1990
energy import bill would be about $175 million in current terms.

3. Government is fully aware of the need to move towards the
rapid implementation of the Accelerated Energy Program and is
taking a number of measures to this end. In this context, the
institutional and policy framework of the energy sector needs to
be strengthened considerably. A first step in this direction
was the establishment in May, 1981, of a small Energy Planning

Section within the ministry of Economic Planning and
Development.

4. In August 1982, as part of a restructuring of Ministerial
responsibilities, the new Government decided to strengthen the
policy formulation and monitoring capability in the Ministry of
Energy and Internal Communications (MEIC), by creating an Energy
Policy and Projects Division (EPPD). This decision was
accompanied by a transfer of the principal responsibilities for

energy policy formation and sector management from the Energy
Planning Section in the Ministry of Economic Planning to the new
Division in MEIC. The role of the Ministry of Economic Planning
& Development in the energy sector is now envisaged as being
primarily one of reviewing the policy and project proposals put
forward by the Ministry of Energy to ensure that they are
consistent within the overall macroeconomic framework and
Government priorities across the different sectors.

Ii. E. Output

a) A government White Paper on Energy setting out the
priorities and programs for the sector up to 1990
(by April 1983).

b) A detailed medium term investment program for the
sector covering both energy supply projects and
projects to improve the efficiency of energy use;
accompanied by preinvestment studies for the major
projects. (First draft by Dec. 1983; updated
annually thereafter).

c) A series of occasional papers on selected energy
issues for consideration and action by national

policymakers. This would include topics in energy
resource allocation, demand management and
conservation, interfuel substiution, pricing and
fiscal arrangements.
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d) An energy data bank and information centre (by Dec.
1983). A National Energy Statistics handbook (by
Dec. 1984) to be updated periodically.

e) A program of formal/informal training for the
duration of the project for the Staff of the EPPD
(by Feb. 1983).

f) Implementation of the above training program during
the life of the project. At the completion of the
project, it is expected that the proposed training
of EPPD staff will have been completed.

II. F. Activities

To achieve the objectives and output described
above, two groups of activities will be carried out
xnder this project:

(i) Short term studies of specific energy issues which
are necessary to prepare a medium term investment
program and to analyse policy options;

(ii) ongoing efforts over the life of the project which
will synthesize the results of specific short term
studies and strengthen the institutional
capabilities of the Division to enable it to carry
out its policy and coordinating functions.

These activities will be carried out by the staff of the
Division assisted by the long term energy advisor and
short-term consultants as required. A preliminary list of
activities in each group is produced below. However,
these priorities could change as additional issues are
identified during project implementation.

GroupI_- Short Term Studies

(i) Surveys of energy consumption in industrial,
residential, commercial and transportation sectors;
including non-commercial fuels in the residential
sector;

(ii) identification of mini-hydro sites and pre-
feasibility studies for potentially attractive
projects;

(iii) developing an appropriate mechanism for the
allocation of water for irrigation and power
generation purposes.
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(iv) identification of the market potential for solar
water heaters and an economic feasibility study for
their expanded use;

(v) evaluation of ongoing projects for the utilization
of wind energy for water pumping and electrical
generation on both Mauritius and the outer islands;

(vi) assessment of the potential for energy conservation
in the sugar industry;

(vii) assessment of the potential for increasing the
efficiency of energy use in other industries, and
developing an energy audit program for the sector;

(viii) evaluation of ongoing studies of urban transport
with particular reference to fuel efficiency of the
transport sector;

(ix) revision of the Building Code to include energy
performance standards;

(x) preparation of a current and projected energy
balance based on an analysis of consumption trends
for the various energy sources;

(xi) an evaluation of alternative mechanisms for the
importation of petroleum products;

(xii) preparation of a revised electricity tariff
structure based on estimates of the long range cost
of electricity supply;

(xiii) analysis of inter fuel pricing at the retail level
and its implications for relative consumption trends
and supply costs.

Group II - Ongoing Activities

(i) Preparing a Government White paper on Energy Sector
Strategy for the 1980's;

(ii) -ieparing and updating a medium term investment
program and associated investment project profiles
for submission to various donor agencies;

(iii) coordinating the various actions required to develop
a bagasse electricity generation program; this would
include the setting up of a pilot pelletization
plant, developing an appropriate institutional
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framework for the production and sale of bagasse
based electricity and developing a phased investment
schedule for bring onstream the different sugar
factories as energy producers;

(iv) monitoring the preparation of the coal thermal power
station feasibility study (being carried out with
bilateral assistance) and ensuring that the
necessary follow-up actions are undertaken;

(v) coordinating the preparation of a national energy
research and development policy particularly with
respect to new and renewable energy sources;

(vi) clarifying the roles and relationships of the
various energy supply and consuming agencies;

(vii) developing an adequate energy data bank;

(viii) strengthening the technical and economic
capabilities of the staff of the Division through
appropriate training.

(ix) evaluating and assessing the hydrocarbon potential
in the EEZ and developing an appropriate framework
for its realization.

II. K. Institutional Framework

1. The Government Implementing Agency will be the Energy Policy and
Projects Division (EPeo) of the Ministry of Energy and Internal
Communications. The EPPD which has recently been establishd has the
following broad framework for its operations:

(a) Handling all the issues related to the Central
Electricity Board, with emphasis on the monitoring
of the Board's activities in the energy development
programme;

(b) carrying out studies, formulating and evaluating
projects, participating in the financial
negotiations with regard to the by-products of the
sugar industry (e.g. bagasse, ethanol) used for
power generation:

(c) dealing as per (b) above with projects related to
renewable sources of energy - e.g. hydro, sea-wave
solar and wind, etc.;

(d) advising on the research and development programmes
for the energy sector, especially in respect of the
development of new sources of energy suited to the
country;
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(e) studying and promoting measures designed to conserve
energy and submit appropriate policy
recommendations;

(f) monitoring and analysing the technical and economic
situation as regards imported energy (e.g. different
grades of oil, LPG, etc.) in order identify new
products (e.g. coal) and source markets;

(g) coordinating all activities related to the energy
sector carried out by the public organizations in
Mauritius and acting as the focal point in the field
of energy;

(h) carrying out appropriate energy surveys for the
preparation of an energy data bank and eventually
the publication of annual energy statistics together
with an appropriate technico-economic analysis;

(i) preparing a long-term National Energy Plan, taking
into account the various constraints identified and

accordingly propose an investment programme;

(j) responsibility for the preparation of appropriate
project monitoring schedules and recommend necessary
corrective measures in order to ensure that project

completion is at least cost; and

(k) advising the Minister on all energy related issues
as well as such issues as may be required.

2. In addition to the above, the EPPD will be responsible for the
coordination of financial and technical inputs to the energy sector as
provided by multilateral and bilateral donor agencies. At the moment,
the EPPD comprises one professional staff together with basic supporting
staff. However, it is proposed to increase the permanent staff of the
Division by the addition of two other professionals (one energy planner
and one engineer) and other technical supporting staff as required.

3. The long-term energy advisor provided under this project and the
short-term Consultants will be located in the EPPD and report to the
Permanent Secretary of the Ministry of Energy and Internal
Communications.

II. L. Prior Obligations

1. The Government will have obtained a commitment from the Overseas
Development Association (UK) to provide the services of a long-term
energy adviser.

2. The project Document will be signed by the Resident Representative
on behalf of UNDP, and UNDP assistance to the project will be provided
only if the prior obligation stipulated above has been met to UJNDP's
satisfaction.
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PART III. SCHEDULE OF MONITORING, EVALUATION AND REPORTS

III. A. Reviews

The project will be subject to periodic review in accordance with
the policies and procedures established by UNDP for monitoring project

and program implementation.

III. B. Progress and Terminal Reports

The EPPD will be required to submit quarter progress reports on
the project. The reports should include, inter alia:

(i) Description of proposed activities for the next
quarter;

(ii) Terms of reference for the proposed activities;

(iii) Consultant reports, studies, etc. prepared under the
project should be submitted in draft for comments

before they are finalized.

(iv) A detailed work programme for the whole year to be
submitted by October of the previous year. For the

first year of operation, the detailed work-programme

will be submitted by February 1983.

The above reports shall be submitted to the UNDP Resident
Representative, the ODA and the World Bank. A terminal report will be
prepared three months before the termination of the project.



IV. A. Project Budget Covering UNDP Contribution

(in U.S. Dollars)

COUNTRY : AURITIUS
Project NUMBER MAR/82/ /A/01/42

MAR/82/ /A/Energy Fund
PROJECT TITLE Energy Planning and Management

TOTAL 1982 1983 1984 1985
m/m $ m/M $ m/ $ m/M $ m/M S

10 PROJECT PERSONNEL

11.01 Energy Planner 1/ 24.0 2.0 9.0 9.0 4.0
11.02 Consultants2 / 16.5 150,000 7.0 59,000 6.0 55,000 3.5 36,000

11.99 Subtotal 40.5 150,000 2.0 16.0 59,000 15.0 55,000 7.5 36,000

30 TRAINING 20,000 3,000 10,000 7,000

Subtotal 20,000 3,000 10,000 7,000

40 EQUIPMENT
42 Non-expendable 20,000 12,000 8,000

Subtotal 20,000 12,000 8,000

50 MISCELLANEOUS 10,000 3,000 3,000 4,000

59 Subtotal 10,000 3,000 3,000 4,000

99 GRAND TOTAL 200,000 77,000 76,000 47,000

To be provided by ODA
/ DA will also provide approximately 4 man-months of short-term consultant services



IV. B. Project Covering Government Contribution in kind
(in Mauritian Rupees)

COUNTRY : MAURITIUS
PROJECT NUMBER MAR/82/ /A/01/42

MAR/82/ /A/Energy Fund

PROJECT TITLE Energy Planning and Management

TOTAL 1982 1983 1984 1985

m/m MRS m/m MRS m/M MRS m/M MRS m/M MRS

10 PROJECT PERSONNEL
11.01 Economist 36 226,000 3 15,000 12 72,000 12 76,000 9 63,000
11.02 Energy Planner 31 168,000 - - 12 54,000 12 60,000 9 54,000
11.03 Engineer 27 162,000 - - 6 30,000 12 72 9 60,000

13.00 Support Staff (5) 180 404,000 15 30,000 60 124,000 60 130,000 45 120,000-

11.99 Subtotal 274 960,000 18 45,000 90 280,000 96 338,000 72 297,000

20 SUB-CONTRACT
21.01 Survey Works 200,000 - - 75,000 75,000 50,000

Subtotal 200,000 - - 75,000 75,000 50,000

40 EQUIPMENT
41 Premises

42 Office Furniture
Equipment

99 GRAND TOTAL 1,160,000 45,000 355,000 413,000 347,000

I Included in General overheads for Ministry of Energy and Internal Communications



April 15, 1981

Mr. R. Bheenick, Director
Ministry of Economic Planning & Development
Government of Mauritius
Port Louis, Mauritius

Re: Terms of Reference for the Study on the Utili-
zation of Bagasse for Electricity Generation
in Mauritius

Dear Mr. Bheenick:

Thank you for your letter of March 2, 1981 and the attached copy of the
above terms of reference. My colleagues and I have now had the opportunity
to review these terms of reference which, in our view, provide a sound metho-
dological basis for carrying out this important study. We would suggest some
minor modifications to specific sections of the study which could further
improve its focus and I am happy to attach these detailed comments for your
consideration.

As you know, the Bank shares the Government's concern at Mauritius'
presently high level of dependence on imported energy and supports the efforts
being undertaken to modify this situation through the rapid development of
indigenous energy resources. In this context we believe that the more ef-
fective utilization of bagasse could well prove to be economically the most
attractive energy supply option that is available for the immediate future
and I would like to thank you for allowing the Bank the opportunity to com-
ment at an early stage on the feasibility study for this project.

Please do not hesitate to get in touch with me if we can be of any
further assistance in this matter.

Yours sincerely,

Julian Bharier, Chief (acting)
Energy Assessments Division
Energy Department

Attachment

MAhmed:ks

cc (w/attachments): Messrs. Ware, Tuncay (EAP), Schott, Blay (EAD),
Kohli (IPD), Sheehan, Dosik, Fish, Elejalde,
Munasinghe (EGY)



Comments on "Terms of Reference for the Utilization of Bagasse for
Electricity Generation in Mauritius"

1. These terms of reference provide an excellent basis for carrying out
a detailed feasibility study of the above project. The methodology and scope
envisaged for the study are basically sound. The following comments suggest
some relatively minor modifications to improve the coverage of specific issues.

Section I. Bilan energetique

2. The requirement for an analysis and forecast of electricity demand for
the next 20 years is likely to be excessive for the purposes of this study.
Considerable work on electricity demand has already been done by the CEB and
its consultants, Electricitie de France and Preece, Cardew & Rider. While much
of this work needs to be revised in the light of recent events, this could be
done fairly easily for the purpose of establishing general trends which is all
that would be required for the proposed study. The wording in the first sen-
tence could be changed to read "Review and revise as required, existing analysis/
forecasts of electricity demand for upto 10 years".

3. It may also be worth spelling out more clearly in this section that
the electricity potentially generated from bagasse could be used not only to
meet the incremental requirements for electric power but also to substitute
for electricity being generated from existing diesel plants if this turned out
to be warranted by the relative costs. The second sentence in this section
could be interpreted to include the above but the present wording is unclear.
This is an important point because it has a bearing on the rate at which
bagasse-based electricity capacity should be brought into service and it would
also render largely academic the discussion of long-term demand projections
if it does turn out to be the case that the total costs of electricity gene-
rated from bagasse is less than the variable (primarily fuel) cost of diesel
generating plants.

Section II. Definition des voies et moyens

4. 11.2. In view of the discussion in para. 3 above, it may be worth
spelling out here that the choice is not so much between coal and bagasse but
more likely the order and timing with which both coal and bagasse should be
brought in to meet the need for additional electricity and to substitute for
expensive oil-fired thermal power.

5. 11.3. It should be clarified that the calculation of costs and
benefits should be done on the basis of economic values and not just for the
financial costs (and revenues) that are likely to be incurred (earned) by
the parties involved in the project.

6. 11.4. In view of the different employment effects of the various
options being considered and the possible sensitivity of this issue, the
study team should be asked specifically to carry out an analysis of the
employment aspect.
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7. 11.4. An evaluation, albeit qualitative, should also be made of
the likely environmental and pollution impact of the different options. This
would be particularly relevant for the coal-fired plant.

Section III. Programme d'actions

8. Perhaps reference should be made here to the work that is going to
be undertaken by the proposed Commission on Sugar. This will have a key bearing
on the organizational aspects of the bagasse energy scheme and will itself need
to take into consideration the results of the proposed study.



Mr. Alphonse Shibusawa, ASA April 14, 1981

Julian Bharier, Chief (acting), EGYEA

SRI LANKA: Energy Assessment Reconnaissance Mission

1. Following our discussions with Mr. Borthwick and other members of
your division, I am pleased to confirm the participation of Masood Ahmed in
the forthcoming programs mission which will be reviewing the draft Country
Economic Report with the Government. Mr. Ahmed is scheduled to be in Colombo
from April 25 - 30. 1 am attaching draft terms of reference for his visit
for your clearance.

2. During his stay, Mr. Ahmed will discuss with the Government and
other concerned agencies the nature, scope and timing of the proposed energy
assessment mission which is currently planned for the end of May. As you know,
the Sri Lanka Government has requested the Bank to carry out such an assessment
under the UNDP Interregional Energy Assessment Project for which the Bank is
executing agency. The need for such a mission has also been confirmed in the
discussions we have had with the regional power division, your own staff and
other parts of EGY, all of whom are also agreeable to the proposed timing.

3. The final scope of work for the assessment mission will be agreed
during the discussion of the pre-mission issues paper which we intend to cir-
culate in early May following Masood Ahmed's return. On the basis of avail-
able information, it appears likely that specialist inputs will be required
for two important areas where our current knowledge remains weak: energy
conservation and new and renewable energy sources. To this end we have al-
ready confirmed the participation of a staff member from the renewable energy
unit of EGY and are trying to find a consultant to cover energy conservation.

4. As you may know, one of the points raised at the recent OVP discus-
sion of the Bank-wide energy assessment program, was the desirability of having
country programs staff participating on a regular basis in missions of this
type in order to improve our understanding of the links between energy issues
and macro-economic work in general. In this context, we believe that it would
be extremely useful for John Borthwick of your division to participate in the
assessment mission. His main focus would be the coverage of the macro-
economic and balance of payments impact of current and projected energy sector
developments, and his participation would previde an element of continuity
for the work on the energy sector which he has undertaken in connection with
the preparation of the draft economic report.

Attachment

MAhmed:ks

cc: Messrs. Rovani, Sheehan, Bourcier, Fish, Gillette, McCarthy,
Sadove (EGY)
Borthwick (ASA)



CABLE ApriL 6, 1981
74545

MR. R. BHEENICK, DIRECTOR, MINISTRY OF ECONOMIC PLANNING

PORT LOUIS, MAURITIUS

RE ENERGY SECTOR ASSESSMENT. YOU MAY RECALL THAT DURING MY MISSION

LAST NOVEMBER, ONE OF THE ITEMS WE DISCUSSED WAS THE ETHANOL

FEASIBILITY STUDY BEING CARRIED OUT BY LOUNHO. YOU MENTIONED THEN

THAT THE FINAL REPORT OF THIS STUDY WOULD BE COMPLETED EARLY THIS

YEAR. IF THE FINAL REPORT IS AVAILABLE NOW, I WONDER WHETHER YOU

COULD SEND A COPY WITH THE DELEGATION THAT IS SCHEDULED TO VISIT

WASHINGTON NEXT WEEK FOR DISCUSSIONS WITH THE BANK? THANKS AND

REGARDS, MASOOD AHMED, ENERGY DEPARTMENT, INTBAFRAD

2u

21 Lm
0or

Energy Sector
MAURITIUS: Assessment MAhmed

cc& cleared with in substance R. H. Sheehan

Mr. BLay (EA2)Mr. Tay (EA) Sr. Adviser, Operations, EGY
cc: Mr. Tuncay (EAP)



See Distribution Below March 30, 1981

Julian Bharier, Chief (Acting), Energy Assessments Division, EGY

FY82 Energy Assessments Proa

With reference to my memorandum of March 26, please note that there
is a typographical error in Attachment A, Table 2, "FY82 Resource Requirements
by Discipline". I would be grateful if you could replace that page with the
corrected version which is attached herewith.

Distribution

Messrs. Spears (AGR)
Chatelin (TWT)
Garg (PAS)
Ridker (PPR)
Kohli (IPD)

Ms. Haug (IPD)
Messrs. Rovani, Sheehan, Sadove, Bourcier, Dosik, Fish, McCarthy, Elejalde,

Gillette (EGY)
Ms. Julius (EGY)

Energy Assessment Division Staff

MAhmed jr



WORLD BANK / INTERNATIONAL FINANCE CORPORATION

OFFICE MEMORANDUM
TO: See Distribution Below DATE- March 30, 1981

FROM: Julian Bharier, Chief (Acting), Energy Assessments Division, EGY

SUBJECT: FY82 Energy Assessments Program

With reference to my memorandum of March 26, please note that there
is a typographical error in Attachment A, Table 2, "FY82 Resource Requirements
by Discipline". I would be grateful if you could replace that page with the
corrected version which is attached herewith.

Distribution

Messrs. Spears (AGR)
Chatelin (TWT)
Garg (PAS)
Ridker (PPR)
Kohli (IPD)

Ms. Haug (IPD)
Messrs. Rovani, Sheehan, Sadove, Bourcier, Dosik, Fish, McCarthy, Elejalde,

Gillette (EGY)
Ms. Julius (EGY)

Energy Assessment Division Staff

MAhmed:jr



ENERGY ASSESSMENT PROGRAM

FY82 RESOURCE REQUIREMENTS BY DISCIPLINE

STAFFWEEKS

REGIONS
DEPARTMENT/SPECIALTY 

E. AFRICA W. AFRICA EAP S. ASIA EMENA LAC TOTAL

EGY

Energy Economist 51 33 12 20 26 41 183
Energy Technologist 16 9 - - 9 16 50
Policy/Inst. Specialist 14 15 6 10 8 14 67
Conservation Specialist 9 18 4 - 18 21 70
New Energies Specialist 18 14 10 8 2 23 75
Petroleum Sector Specialist 8 17 4 5 13 22 69

116 106 36 43 76 137 514
REGIONAL PROJECTS

Power Engineer 23 19 4 9 17 22 94Power Economist 9 17 2 9
Fuelwood Specialist 7- 15 - 197 8 - 3 2 2 22

PROGRAMS

Country Economist 28 15 8 15 22 26 114
IPD

Refinery Specialist 4 4 - 2 13 12 35
Coal Specialist 

-- - 9 10 19
TOTAL 178 156 48 72 154 209 817

MAhmed
3/26/81



See list below March 24, 1981

Julian Bharier, Chief (Acting), Energy Assessments Division, EGY

MAURITIUS: Terms of Reference for Feasibility Study on the Efficient
Utilization of Bagasse as an Energy Source

1. Attached please find the above terms of reference which have
been sent for comment to the Bank by the Government of Mauritius. As
you may recall, the recent energy sector mission to Mauritius identified
the need to carry out such a study as an important step in resolving Mau-
ritius' energy problems. A copy of their back-to-office report is attached
for reference.

2. In view of the importance attached to this study both by the Govern-
ment and the Bank, it would be extremely useful if we could respond to the
Government's request on a priority basis.

3. I would be grateful, therefore, if you or your staff could review
these terms of reference and send your comments on their scope and focus to
Masood Ahmed (D449, x74545) by Monday, March 30.

List:

Messrs. Schott (EAD); Ware (EAP), Kohli (IPD), Dosik, Fish (EGY)

cc: (For information) Messrs. Elejalde, Munasinghe (EGY), Tuncay (FAP)

MAhmed:ams.-

Attachments



WORLD BANK / INTERNATIONAL FINANCE CORPORATION

OFFICE MEMORANDUM
TO: Mr. Herman G. van der Tak, Director, CPSVP 

DATE: March 23, 1981

FROM: Yves Rovani, Director, EGY

SUBJECT: Revised briefing note on energy for Mr. Clausen

Attached please find twelve copies of the above 
note which has

been revised in the light of our discussion 
last Thursday. We have also

incorporated most of IPD's comments on the 
earlier draft and checked the

section on renewable energy with Don Pickering 
in AGR.

cc: Messrs. Rajagopalan, Yudelman, Habte, Tolbert, Fuchs, 
Evans,

Willoughby, Churchill, (CPS)



E N E R G Y

Energy in the LDCs

1. Developing countries presently consume 12 percent of the world's commer-

cial energy but their requirements are increasing more rapidly than the industria-

lized countries because of their higher economic growth rates and because of the

continuing shift away from traditional to commercial energy sources. By the end

of the decade LDC energy consumption is projected to rise to 30 million bdoe and

their consumption of oil to over 15 million bdoe.

2. This poses particularly serious problems for the 90 or so oil importing

developing countries (OIDCs) who are already experiencing acute difficulties in

maintaining their economic progress whilst financing the ever increasing costs of

fuel imports. If energy production in these countries continues to grow no

faster than in recent years, their oil import bill will more than double (in cons-

tant 1980 dollars) to $110 billion by the end of the decade. International borrow-

ings to finance this deficit will further exacerbate the already high 
level of LDC

indebtedness and proportion of export earnings spent on servicing this debt. Many

LDCs must also begin to tackle a second energy problem of equally serious dimensions:

the rapidly diminishing supplies of fuelwood which currently provide a quarter of

their total energy. Fuelwood shortages are common in many of the poorest OIDCs

and for them imminent deforestation is as severe a development constraint as oil

dependence.

3. Maintaining developing country growth and ensuring that LDC energy demands

are met without causing additional strain in world oil markets depends primarily

on a combination of increased indigenous energy production and more effective

energy demand management. On the supply side, the increase in the real price of oil

has made attractive the exploitation of indigenous reserves of oil, gas, coal and

hydroelectric power which were previously regarded as uneconomical, or of 
marginal

value. On the demand front, rationalized energy pricing policies supported by effect-

ive fiscal and regulatory measures could result in substantial energy conservation

and increase the efficiency of energy use. The Bank has estimated that by a con-

certed programme of maximizing their energy production and improving the efficiency

of energy use, oil importing developing countries could reduce their 1990 oil import

bill by $25-30 billion (1980 dollars).

4. The investment costs of this expanded energy program for OIDCs are on the

order of $500 billion (1980 $) over the next decade. However, the ability of these

countries to mobilize the external financial resources for this program is severely

constrained by lack of creditworthiness for commercial finance (in part because of

oil import bills), uncertainty about their domestic energy resource 
base, and inade-

quate domestic policies and institutions. Commercial banks and oil companies, aware
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of these constraints, have further inhibitions of their own: the banks show little

interest in financing the bulky infrastructure required for exploitation of indige-

nous gas, hydro and coal; the oil companies want crude oil for world markets and

they fear nationalization. The Bank is thus well placed, as the largest source of

public support for development of energy resources in LDCs, to act as honest broker

and catalyst for mobilization of financial resources in addition to its own lending.

Bank Involvement in Energy

5. Until 1977, World Bank involvement in the energy sector was largely con-

fined to electric power, where it has long been the major source of technical and

financial assistance for LDCs. In 1977 the Bank's Board of Directors approved a

broadening of sector lending to finance primary energy development, including a

reversal of the previous policy not to lend for petroleum. In January of 1979 the

Board approved an expansion of the new hydrocarbon lending program into "predevelop-

ment" activities including exploratory drilling. The staffing dimension of this

rapid extension in the Bank's energy mandate has been a ten-fold increase from

seven energy related policy, advisory and petroleum staff in 1977, to the current

Energy Department establishment of nearly 70.

6. Following the events of 1979, the Bank prepared a comprehensive review

of the LDC energy situation which was discussed by the Board last August. The

Board then approved a further broadening of the Bank's energy strategy (i) to em-

phasize energy demand management in all sectors; (ii) to give increased attention

to rural energy; (iii) to support renewable energy development, and (iv) to expand

the role of gas in meeting LDC energy needs. The lending implications of this compre-

hensive program, however, exceed the Bank's resources within the constraints of its

overall sectoral balance objectives; hence, the proposal for an energy affiliate.

7. Energy activities in the Bank currently span several departments. The

Energy Department is responsible for sector policy and advice (including advisory

work in power, conservation, new and renewable energy, energy policy economics, and

oil policy) as well as country energy assessments and petroleum operations. Coal,

refineries, alcohol projects, synthetic fuels and industrial retrofitting are also

centrally managed by the Industrial Projects Department. Power lending is handled

by the energy divisions of the regional projects departments. Fuelwood projects

are undertaken through the Bank's regional agriculture divisions with guidance from

the Forestry Adviser in the CPS Agriculture and Rural Development Department.

Country Lending Programs

8. A balanced supply/demand approach in programmed lending over the next

five years addresses the priority needs of each member LDC through various subsector

projects, invariably containing a substantial institution building component. To

better evaluate these needs, to provide a framework for our own lending in the dif-

ferent energy subsectors and to assist member Governments in developing an integrated
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energy policy and an effective national energy planning capability, the Bank has

recently embarked on an expanded program of energy 
sector assessments. These

assessments, which are financed partly by the 
UNDP, provide a diagnosis of the

main issues and options facing the country in the development 
of the energy sector

and identify a program of technical and financial 
assistance that is required for

the rapid resolution of these issues. The Bank often follows this diagnostic

effort with lending for technical assistance in 
planning and institution buiddo,'w

at the national level.

9. On a subsector level, the Bank's lending for oil and gas has grown rapidly

from one project in FY77 -- $150 million for Bombay High -- to 13 projects in FY80

and 16 actively planned this year. Reflecting the Bank's policy initiative of 1979,

nearly 40% of the projects approved since the beginning 
of FY80 are for exploration

promotion activities, sometimes involving 
drilling. There is very strong interest

in this shown by member LDCs and a rising interest by many oil companies who value

the Bank's presence as an objective party and appreciate the need for preparatory

work. The Bank's efforts in the subsector will result in a dramatic increase 
in

exploration of new areas and should result in substantial 
increased production,

generally substituting for oil imports. Forty percent of the development projects

approved to date have been for natural gas.

10. LDC oil refineries will also be targetted for Bank lending. In many

cases, it is economically attractive to improve the low energy efficiency of

existing refineries and to change their configuration to better meet the changing

patterns of product demand that are being brought 
about by petroleum substitution

programs which lead to disproportionate savings 
in fuel oil.

11. Electric power, a traditional sector for the Bank and its second largest,

after agriculture, in lending volume, will continue to dominate Bank energy lending

as it does LDC public investment programs. Hydroelectricity will receive strong

emphasis, and the Bank will continue to stress cofinancing and 
internal resource

mobilization through sound financial management and rational tariff policies. 
Load

management and loss reduction will become standard features 
of Bank power projects.

12. Accelerated Bank lending for coal must be preceded by early emphasis 
on

coal exploration and pre-investment work, including substantial amounts 
of technical

assistance to familiarize LDC governments with the technical, economic and manage-

rial aspects of coal mining, handling, and use. Priority is, therefore, given to

exploration/pre-investment work, rehabilitation and expansion of 
existing mines,

development of small, medium or large scale production of coal for domestic consump-

tion and large scale coal production for export. In all cases the Bank supports the

development of associated transport infrastructure.
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13. Bank lending for renewable energy is focused on assisting developing

countries to meet their critical fuelwood needs and to develop 
their potential

for producing alcohol from biomass to substitute 
for gasoline. Fuelwood lending

has risen substantially in recent years, but 
it is estimated that a five-fold

increase in the current rate of planting would 
be needed to ensure a reasonable

balance between fuelwood demand and supply in LDCs by 
2000. The Bank's lending

program aims to at least double the current rate of reforestration 
by 1985, and

to create the technical and institutional infrastructure 
necessary for larger

planting programs in the future. A strong emphasis is also given to introducing

more etficient woodstoves and charcoal kilns which 
can substantially reduce fuel-

wood requirements; this would include technical and sociological investigations

aimed at accelerating the acceptance of such stoves 
by the target population.

Lending for alcohol production will be encouraged 
where it is economically promis-

ing; i.e., in countries with the potential for producing 
low cost biomass (e.g.,

Brazil) or those with "surplus" biomass (usually molasses) that can be economi-

cally converted to alcohol. Such projects presage a more aggressive approach to

other alternative and synthetic fuels later as 
proven technology becomes available

and appropriate, and economic implications are better understood. 
The Bank may,

on occasion, finance pilot projects for demonstration of 
particularly promising

new technologies, such as coal gasification projects 
in countries with abundant

low cost coal and deficit in hydrocarbons.

14. Energy efficiency will receive increased attention 
in all aspects of

Bank lending, primarily through the development of appropriate 
energy pricing and

demand management policies. Since most commercial energy in LDCs is consumed 
in

the transport, power and industrial sectors, those areas 
of Bank lending will play

a major role in optimizing LDC energy consumption. 
Direct lending for energy

conserving projects such as retrofitting will 
initially emphasize improved main-

tenance and management of plant operations and the financing of high return

investments in energy intensive industries (refineries, steel, cement, chemicals)

to reduce their energy consumption and/or switch 
to cheaper fuels.

Trends Through the 80s

15. The current FY81-85 lending program in the following Table reflects the

discussion above. The "desirable" program, discussed by the Board last August,

could not be financed by the Bank without upsetting 
the overall sectoral balance

of its lending; it is the subject of current discussions for an energy 
affiliate.

Both programs reflect heavy emphasis on oil 
and gas, coal, fuelwood, and electric

power -- the best answers to LDC fuel problems for the rest of the decade. 
Both

programs also reflect the important catalytic role 
of the Bank in mobilizing pri-

vate and commercial sources of funding through 
its own lending. Nuclear power

is not mentioned, but would be considered by 
the Bank in the event that economic

desirability, the capability to manage the technology, and the non-availability

of other sources of finance all come to pass.



Current and Desirable Energy Lending Program, FY81-85

(Current $ millions)

Current Programs Desirable Program

Coal and Lignite 840 2,000

Oil and Gas

Predevelopment 1,020 2,410

Oil Development 1,755 3,320

Gas Development 1,210 2,270

Refineries 150 1,000

Renewables

Fuelwood 425 1,100

Alcohol 200 650

Power 7,590 11,000

Industrial Retrofit -- 1,250

TOTAL 13,190 25,000

Energy Department

3/20/81



ENERGY LENDING PROGRAM FY71-82 *

FY71-75 FY76-80 FY80 FY81 FY82
(annual avg.) (annual avg.) (actual) (est.) (planned)

No. Proj. Amt. No. Proj. Amt. No. Proj. Amt. No. Proj. Amt. No. Proi. Amount

Oil and Gas 0.8 34.2 3.8 139.2 13 385.0 14 9 786.6 19 699.0

Electric Powerer 13.6 524.2 19.8 1,358.8 25 2,392.0 17 1,279.0 23 1,560.0

Coal - - 0.4 16.4 1 72.0 1 10.0 3A/ 435.0el

e//
Fuelwood - - n.a n.a - 34.8 - 46.0 214.5-

Alcohol - --- - - - 1 5.0

Ind. Retrofittinoi- - - - - - - 2 127.0

Refineries - - - - - - - - 1 80.0

Total 14.4 558.4 23.0 1,498.0 39 2,883.8 32 2,121.6 47 3,120.5
____~-- -- - ----_=~-- -- _

a/ Because power projects are often brought into the lending program toward the end of the fiscal year as replacement
projects, the actual amounts are likely to be 30-40% above programmed lending.

b/ EGY has planned 24 projects (including 8 "supplementary" projects) totaling $830.5 million.

c/ EGY estimates 16 projects totaling $889.2 million.

d/ The US$435 million applies to two of the three projects in the current lending program. An amount has not yet been
identified for the third project. In addition IPD is preparing 3 other projects amounting to US$100 million.

e/ Includes fuelwood components.

* Under supervision there are 22 oil and gas projects and 136 electric power projects and 2 coal projects,

n-.a not available.

Sources: Lending: FY81 and FY82 as of 12/31/80.



ENERGY ASSESSMENT PROGRAM: d2 RESOURCE APPLICATIONS BY COUNTRY

STAFFWEEKS

EAST AFRICA WEST AFRICA EAST ASIA PACIFIC SOUTH ASIA EMENA LAC

KENYA FY82 Total IVORY COAST FY82 Total INDONESIA FY82 Total SRI LANKA FY82 Total TURKEY FY82 Total COLOMBIA FY82 Total

EGY 14 57 EGY 42 42 EGY ' 6 76 EGY 7 30 EGY 12 31 EGY 43 43
Regions - 9 Regions 11 11 Regions 6 9 Region 5 13 Region 10 22 Region 14 14
Others - - Others - - Others - - Others 1 5 Others 6 12 Others 10 10

Total 14 66 Total 53 53 Total 12 85 Total 13 48 Total 28 65 Total 67 67

MALAWI SENEGAL PNG BANGLADESH ROMANIA PERU

EGY 11 29 EGY 29 33 EGY 30 30 EGY 12 36 EGY 30 31 EGY 31 49
Regions 12 24 Regions 13 17 Region 6 6 Region 8 15 Region 20 20 Region 10 13
Others - - Others - - Others - - Others 1 4 Others 12 12 Others 4 4

Total 23 53 Total 42 50 Total 36 36 Total 21 55 Total 62 63 Total 45 66

SUDAVN NEPAL MOROCCO ARGENTINA

EGY 30 30 EGY 24 24 EGY 23 23 EGY 31 48
Regions 17 17 Region 14 14 Region 10 10 Region 10 17
Others 4 4 Others - - Others 4 4 Others 8 11

Total 51 51 Total 38 .38 Total 37 37 Total 49 76

ZAM1BIA TUNISIA

EGY 26 29 EGY 11 41

Regions 14 14 Region 6 14

Others - - Others - -

Total 40 43 Total 17 55

TANZANIA

EGY 24 29
Regions 11 15
Others - -

Total 35 44

RWANDA

EGY 11 33
Region 4 8
Others - -

Total 15 41

ALL ALL ALL ALL ALL ALL

EGY 116 207 EGY 71 75 EGY 36 106 EGY 43 90 EGY 76 126 EGY 105 140
Region 58 87 Region 24 28 Region 12 15 Region 27 42 Region 46 66 Region 34 44
Others 4 4 Others - - Others - - Others 2 9 Others 22 28 Others 22 25

Total 178 298 Total 95 103 Total 48 121 Total 72 141 Total 144 220 Total 161 209



WORLD BANK / INTERNATIONAL FINANCE CORPORATION

OFFICE MEMORANDUM
TO: EGY Staff DATE: March 19, 1981

FROM: Yves Rovani, Director, EGYR

SUBJECT: "Managing People in the World Bank"

1. Please find attached your copy of a brochure 
setting out guidelines

for "Managing People in the World Bank". I, and the other managers in this

Department, are fully committed to 
the management principles that are 

set

forth in this document. I would-therefore like to take the twofold 
opportu-

nity offered by the issuance of this 
document to (a) take stock of our own

management practices and determine how 
they could be improved to conform more

closely to the spirit of these guidelines; 
and (b) to get your ideas on how

we can help this style to prevail in other parts 
of the Bank.

2. With regard to the first, I would particularly 
appreciate your views

on two areas which will have a crucial bearing 
on the success of our future

efforts. These are the challenges that face us in recruitment 
and in the

development of our policy and strategy:

(i) Recruitment: Our past success is due in no small part

to extensive staff involvement. However, as we have

grown in numbers, a lot of the newer 
staff have not been

sufficiently involved in this important area. 
I believe

that all staff should participate in defining 
candidate

profiles, in the identification and selection 
of candi-

dates and in helping to integrate new staff in 
our

operations.

(ii) Policy and Strategy Development: Tight deadlines and

other time pressures in a period of rapid expansion 
have

sometimes resulted in limited staff participation 
in this

area. I would appreciate your views on how the staff 
can

be more closely involved in the continuing 
evolution of

our policy and in our approach to important 
issues such

as relations with the oil companies.

3. The second question I raised above is how we 
can help this style to

prevail in the Bank. I believe that the answer lies in testing the system

with reasoned alternatives to existing anomalies. We have followed this ap-

proach with some success in the past but I would welcome your 
ideas on how

we could develop this in a more systematic way.

4. In the coming weeks I hope to meet with you 
in groups to exchange

ideas on this very important subject.

Attachment
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Th !r. Yves povani Director, V'hVA
Julian iarier. Acting Chief, Energy Assessinent D)ivision

! cvted Version of the Paecr "T'he Rnilway Problem"

This is a thought nrovoking and well written paper which analyzes

the reasons underlying the limited effectiveness of current Bank lending

for railway projects and proposes a new strategy for railnay lending which

would improve the situation. 3y and lnrge the pper's analysis and main

conclusions are sound. 1ouever, I think that this document could be

inproved tiroug h further discussion and greater emphasis on three important

issues. These are:

(i) One issue which could be brought out with more conviction

is that the railway mode forms a necessary component of

almost every efficient intenrated national tranrportation

network. Thus, the fact that the subsector suffers from

relatively backward institutions should not be used as an

argument for restricting or pruning the network, because

that may lead to the loss of the rights-of-way and will

eventually saddle the country with a higher-cost

transportation system. Rather, what seems to be called

for is a more integrated approach to transportation

planning that would identify the efficient niches for

the various modes and also the institutional structure

that would be necessary to manage the system effectively.
Bank projects would then support the gradual transformation

of the network from its current configuration towards the

planned ideal.

(ii) The longer term impact of the recent increases in energy

prices on the relative growth of railways versus othcr

forms of freight and passenger transport needs additional

analysis. The report assumes the continuation of trends

and relationships experienced during the period 1966-76

when the impact of highe.:r energ;y costs had only begun

to be felt. In future years The positive effects of higher

. energy costs on the growth of relatively energy efficient

railway traffic may well outweigh the overall reduction

in transport demand that will result from these higher

costs. These counteracting effects need to be discussed

more fully.

(iii) A third issue that could be brought out more strongly is

the need for the programs departments to contribute more

towards the resolution of institutionel problems,

especially if their scope is broader than the sector. Such

issues as better manaye.ment, incentives, salaries and training

for state e: tornrises, which may be intractable from the
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point of view of a sinle sector, have to be addressed
an a program basis. The recent upsurge in Structural
Adjustnent Lending provides a rare opportunity for
projects specialists to identify these broad issues
an, for senior regional management to exert some
influence on the countries.

Mlhmed/Aliebenthal:bm



WORLD BANK / INTERNATIONAL FiNANCE CORPORATION

OFFICE MEMORANDUM
TO: Mr. Christopher R. Willoughby, Director, TWT DATE: March 17th, 1981

(Through Mr. Yves Rovani, Director, EGY) \

FROM: Wallace Pryke, Energy Conservation, EGYDR

SUBJECT: Revised Version of a Paper about Railways

1. I apologise for the lateness in forwarding these comments

on your Department's draft paper "The Railway Problem" 
but I

have only just received (through Mr. Julian Bharier) a copy of

your Office Memorandum of February 8th, 1981 asking for views

by March 15th, 1981.

2. I have been through the report carefully and I am concerned

about the references and deductions concerning energy conservation,

particularly since this paper is intended for eventual 
distribution

outside the Bank. I would like to put forward my comments in the

order they arise in the report:

a) In paragraph vi of the Overview it is stated that increasing

relative prices of energy will slightly reduce overall

growth of transport requirements. This reflects what is

said later in the report. Page 154 also concedes that

the real price of fuel could be doubled thereby raising

the cost of motor fuel by up to about 75 percent.

Simultaneously, the developing countries face an increasing

pace of urbanisation together with population increases.

Forecasts for these are drastic with growths in major

cities of 2 to 3 times by 1995. This would appear to

point towards a move away from road transport to mass

transit (i.e. rail) for passengers and also for freight.

These impacts would seem likely to be major rather than

marginal (as stated). If this is accepted, then the

remainder of paragraph vi would require rewording.

b) In a similar way, the remainder of the Overview might

take account of the importance of energy conservation to

a nation's economy; for example "success" in paragraph viii,

"clear economic role" in paragraph ix and the "basic

objective" in paragraph xi might all be expressed in

such a way as to embrace energy conservation as one of

the criteria. Similarly, in paragraph xvii it could

be maintained that the first step in project preparation

could be a broad diagnosis of the railway's energy

conservation contribution to the national economy;

this is a much different approach from that in para-

graph xxxiv which refers to energy price increases

adding importance to railway efficiency.

3. This different overall approach gives rise to comments on

some of the points raised in the report iself and the way they

are expressed. For example:

a) Paragraph 1.12 asks whether subsidies should be more
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readily accepted to keep traffic off the roads.

Countries may now find themselves increasingly

willing to do this, particularly when there is added

insecurity of supply.

b) Paragraph 2.01 refers to forecasts for atleast five

years into the future. Such a short time span does not

fit in with the energy forecasts which are mainly based

on a ten year or more look into the future. This

longer time span accentuates the importance of the

energy factor.

c) Paragraph 2.14 accurately states that the faster the rate

of economic growth in a country, the bigger the fall in

the railway share of total freight movement. This is

historical and the figures in Table 2.1 only cover the

period up to 1976. If a view is taken into the future,

is it not more likely that the rate of economic growth

in many developing countries may be limited by the

energy factor; this may result in an increasing demand

for rail freight movement where this can alleviate the

energy situation. This point of making deductions from

historical trends when energy was cheap runs throughout

the report. Admittedly Table 3.1 takes Bolivia up to

1978 and Table 4.1 takes Korea also up to 1978 - but

otherwise quoted statistics are used upto 1977 before

energy increases would have had time to make any 
serious

impact on mass transit factors.

4. It is interesting to note that in the Conclusions to Chapter II

on pages 35 to 41, there is no reference to the energy conservation

factors, although they could be very conveniently included in

paragraphs 2.50 and 2.51, particularly under the heading of

"Traffic Forecasting" and "Sensitivity Analysis".

5. Chapter V Conclusions refers specifically to the impact of

rising energy prices in paragraph 5.17. Here again, there is a

reference to transport requirements being reduced -rather than

increased and references made to the income elasticity of household

direct demand. However, the elasticity figures quoted are his-

torical and may be forced to change. Figures are used (prices

doubled to reach US$50 per barrel?) to deduce that energy price

increases could only reduce total passenger demand by some

7 percent. The possibility of another alternative, such 
as

an increase in demand, is not considered; if it were, and this were

added to the estimated growth of passenger demand of 7 percent

due to population increases, then there could be a major impact

of a rail requirement for possibly up to double that figure.

6. There is one other aspect, raised by the Energy Assessment

Unit, which concerns specific countries such as 
Indonesia and
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Argentina. The development of coal resources is important to

future world energy supplies. Its movement is specialized and

mainly based on rail transport, particularly from the pit head

There would therefore appear to be an increased rail freight

requirement in this area which should perhaps at least receive

mention in the paper.

7. In summary, it seems that the major impact of at least doubling

energy prices in the future has not been taken sufficiently into

account thgoughout the paper; if it were, then it is likely that the

conclusions reached might be quite different. Such a change in the

scenario would point more towards the need for heavier investment

by the developing countries in rail transport.

WKP:as

cc: Messrs. J. Fish (EGYOP), Bharier (EGYDR), M. Ahmed (EGYDR)

A. Liebenthal (EGYDR) , B. Chatelin (TWT)



COUNTRY S. -TION CRITERIA SUMMARY

REION: EAST AFRICA

GROUP I GROUP II GROUP III GROUP IV
---------- Global Significance------- --------- Development Impact---------

Potential Potential Year
Relative for for Included

Population Oil Cons. Net Oil Oil Input Fuelwood Energy results self-help in Other Factors/
Country millions (mbdoe) Imports Rating Dependence % Problem Intensity Rating Rating Rating Program Comments

1/ 2/ 2/ 3/ 4/ 5/ 6/ 3/ 3/ 7/ 8/

Angola 6.7 14.36 -148.64 2 Exp es 0.5 not incl. Not Bank member.Botswana 0.7 n.a. n.a. 1 26-S0 es - not incl. -

Burundi* 4.5 0.48 0.48 1 51-75 yes 0.1 4 4 4 FY81 Strong Govt. commitment; assistance

requested
Conoros 0.4 0.22 0.22 1 76-100 yes - 4 3 4 not incl.
Djibouti 0.3 n.a. n.a. 1 - - -

Ethiopia 31.0 7.46 7.46 2 76-100 yes 0.2 4 2 4 not incl.
Kenya* 14.7 25.28 25.28 3 76-100 yes 0.5 4 4 3 FY81-82
Lesotho 1.3 n.a. n.a. 1 76-100 yes n.a. 4 4 3 not incl.
Madagascar 8.3 8.8 8.8 2 76-100 -yes 0.4 4 3 3 not incl.
Malawi* 5.7 2.28 2.28 2 51-75 yes 0.3 4 4 3 FYS1-82 Strong Govt. commitment; SAL focus

on energy
Mauritius* 0.9 4.64 4.64 2 76-100 no - 4 4 4 FY81 SAL; strong Govt. commitment
Mozanbique 9.9 9.3 10.44 3 26-50 yes 0.5 2 1 3 not incl. Not Bank member.
Rwanda* 4.5 0.8 0.8 2 51-75 yes 0.1' 4 3 4 FY82-83 Maybe advance to FY81 because of

senior management
Seychelles 0.1 n.a. n.a. 1 - - - 4 4 not incl.

Somalia 3.7 4.44 4.62 2 76-100 yes 0.6 4 2 4 not incl.
Sudan* 17.4 37.32 39.52 3 76-100 yes 0.7 4 3 3 FY82
Swaziland 0.5 n.a. n.a. 1 76-100 yes 3 3 3 not incl.
Tanzania* 16.9 13.24 14.32 3 76-100 yes 0.4 4 3 4 FY82
ianda 12.4 7.24 7.24 2 76-100 yes 0.2 4 2 4 not incl.
Zaire* 26.8 13.02 -18.16 3 Exp. yes 1 3 3 FY81
Zazbia* 5.3 14.24 15.34 3 26-50 yes 1.09 3 3 3 FY82
Zimbabwe* 6.9 11.78 11.78 3 0-25 yes 1.09 3 3 4 FY81

1/ Mid-1978estimates from WDR 1980.
2/ 1975 data from LN "J" Series.
3 Rating for all groups is a subjective summary evaluation of the factors emited and is based on a series of 1-5,

where '5' is used for countries which meet the criteria completely and '1' for those that do not meet it at all.
4/ Percentage of commercial energy derived from imported oil. Source: Energy in the Developing Countries.

5/ Source: Energy in the Developing Countries.
6/ Estimated on the ratio of the energy intensity of the country to the average energy intensity for sources in the

sare income group. Source WDR 1980.
7/ The rating for this group is inverted for consistency with other criteria: i.e., countries with no potential

for self-help rate '5' and those completely capable of doing it themselves rate 'I'.

Total 178.9 174.9 -13.58
Of which
countries in
program 103.6 123.08 96.28



COUNT Y SE .'ION CRITERIA SUMMARY

REGION: WEST AFRICA

GROUP I GROUP II GROUP III GROUP IV
-------- Global Significance------- ------------- Development Impac ------

Potential Potential Year
Relative for for IncludedPopulation Oil Cons. Net Oil Oil Input Fuelwood Energy results self-help in Other Factors/Country millions (mbdoe) Imports Rating Dependence % Problem Intensity Raring Rating Rating Program Coerents____ / 2/ 2/ 3/ 4/ 5/ 61 3/ 3/ 7/ 8/

Benin 3.3 2.34 2.34 2 76-100 Yes 0.3 4 4 not icl.Careroon * 8.1 8.36 8.36 2 76-100 Yes 0.27 4 4 FY81
Ca-e Verde 0.8 n.a. -n.a. 1 76-100 Yes - 4 5 not 8 .
Central African Rep. 1.9 1.0 1.00 1 76-100 Yes C.2 4 5 not incl.

4.3 1.24 1.24 2 76-100 Yes 0.2 4 5 not incl.
1.5 2.3 -23.7 3 Exp Yes 2.27 1 5 not incl.n 0.5 n.a. n.a. 1 Exp No - 1 5 not incl.

G ia 0.6 0.78 0.78 1 76-100 Yes - 4 4 not incl.
ana* 11.0 16.94 16.94 3 51-75 Yes 0.36 3 3 FY81
-:atorial Guinea 0.3 n.a. n.a. 1 76-100 Yes - 4 5 noF Yc8 .

Guinea 5.1 5.56 5.56 2 76-100 Yes 0.4 4 5 not incl.
Inea Bissau 0.6 0.56 0.56 1 76-100 Yes - 4 5 not incl.
ry Coast * 7.8 25.66 24.66 3 76-100 No 0.36 3 3 FY82
ria 1.7 9.1 9.22 2 76-100 Yes 0.82 4 4 not 8 .

6.3 2.34 2.34 1 76-100 Yes 0.3 4 4 not incl.
`ritania 1.5 3.58 3.58 1 76-100 Yes 0.7 4 4 not incl.

.5 2.42 2.42 1 76-100 Yes 1.2 4 4 not incl.eria 80.6 77.04 -1694.76 5 OPEC Yes 0.18 1 2 not incl.
Thne princ. 0.1 n.a. n.a. 1 76-100 Yes - 4 4 not incl.

egal* 5.4 11.24 11.84 3 76-100 Yes 0.5 4 4 not incl.
erra Leone * 3,3 4.18 5.34 2 76-100 Yes 0.5 4 4 . not incl.

2.4 2.84 3.84 2 76-100 Yes 0.3 4 5 not incl.
.olta 5.6 2.04 2.04 2 76-100 Yes 0.3 4 5 not incl.

Vid-1978 estimates from WDR 1980.
1975 data from UN "J" Series.
Rating for all groups is a subjective summary evaluation of the factors emited and is based on a series of 1-5,here '5' is used for countries which meet the criteria completely and '1' for those that do not meet it at all.Percentage of commercial energy derived from imported oil. Source: Energy in the Developing Countries.Source: Energy in the Developing Countries.
Estiated on the ratio of the energy intensity of the country to the average energy intensity for sources inthe sane income group. Source WDR 1980.i he rating for this group is inverted for consistency with other criteria: i.e., countries with no potentialior self-help rate '5' and those completely capable of doing it themselves rate '1'.

Total 157.2 178.54 -1616.4
O which, countries

In program 35.6 65.4 67.14
Percentage of
countries in
program 22.6% 36.6%



COUNT Y f TION CRITERIA SUMMIARY

RFSION: EAST ASIA & PACIFIC

GROUP I GROUP I_ GROUP III GROUP IV
------- Global Significance------ ---------- Development Impact--------

Potential Potential Year
elative for for Included

Population Oil Cons. Net Oil Oil Input Fuelwood Energy results self-help in Other Factors/

Country millions (mbdoe) Imports Rating Dependence % Problem Intensity Rating Rating Rating Program Comments

1/ 2/ 2/ 3/ 4/ 5/ 6/ 3/ 3/ 7/ 8/

Cambodia 8.4 0.4 0.4 1 76 - 100 Yes n.a. 4 1 4 not incl.
China* 952.2 1766.6 - 205.60 5 Exp - - 2 2 3 FY81

Fiji 0.6 3.54 3.64 2 76 - 100 No - 4 4 4 not incl.
Kng Kong* 4.6 100.84 100.84 4 - - - - - - not incl.

Indonesia* 136.0 448.68 - 1117.00 5 OPEC Yes 1.1 1 4 2 FY81 -2

K rea 36.6 405.76 489.1 5 0 - 25 No 1.63 1 4 1 not incl.
Laos 3.3 2.58 2.58 1 76 - 100 Yes - 4 2 4 not incl.
Yalaysia 13.3 109.9 - 78.0 4 Exp No 0.72 1 2 2 not incl.
Papua & N. Guinea 2.9 10.94 10.94 2 76 - 100 No 0.54 3 4 4 FY82
Philippines* 45.6 193.5. 207.48 4 76 - 100 Yes 0.72 4 4 2 FY81
Singapore 2.3 74.7 144.7 3 - - - - - - not incl.

Thailand* 44.5 182.66 196.76 4 76 - 100 Yes 0.72 4 4 3 FY80

Viet-Nan 51.7 11.64 11.64 3 0.25 Yes n.a. 2 1 4 not incl.

Total 1302,0 3311.74 - 232.52

Of which
countries in

program 1181.2 2602.38 - 907.42

Percentage of
cncountries in

progran 90.7 78.6

"id-1978 estimates from WDR 1980.
2/ 1975 data from UN "J" Series.
3/ Rating for all groups is a subjective summary evaluation of the factors emitted and is based on a series of 1-5,

where '3' is used for countries which meet the criteria completely and '1' for those that do not meet it at all.

Percentage of commercial energy derived from imported oil. Source: Energy in the Developing Countries.

I/ Source: Energy in the Developing countries.

6/ Estimated on the ratio of the energy intensity of the country to the average energy intensity for sources

in the same income group. Source: WDR 1980.

71 The rating for this group is inverted for consistency with other criteria: i.e., countries with no potential

for self-help rate '5' and those completely capable of doing it themselves rate 'I'.



COUNTRY SELECTION CRITERIA SUMMARY

RE ION: SOUTH ASIA

GROUP I GROUP IT GROUP III GROUP IV---------- Global Significance-------- ------------ Development Impact----------
Potential Potential Year

lelative for for Included
Population Oil Cons. Net Oil Oil Input Fuelwood Energy results self-help in Other Factors/Country millions (mbdoe) Imports Rating Dependence % Problem Intensity Rating Rating Rating Program Comments1/ 2/ 2/ 3/ 4/ 5/ 6/ 31 3/ 7/ 8/

Eangladesh* 84.7 23.72 26.02 4 26 - 50 Yes 0.3 3 4 3 FY81-2
Bhutan 1.2 n.a. n.a. 1 76 - 100 Yes - 4 2 4 not incl.
Burma 32.2 19.64 19.64 3 Exp Yes 0.5 2 1 4 not incl.
India 643.9 419.88 320.3 5 0 - 25 Yes 1.2 2 3 1 not incl.
Maldives 0.1 n.a. n.a. 1 76 - 100 Yes - 4 4 4 not incl.

epal* 13.6 1.5 1.5 2 76 - 100 Yes 0.1 4 3 4 FY82
Pakistan* 77.3 68.54 68.04 4 26 - 50 Yes 1.0 3 3 3 FY80
Sri Lanka* 14.3 19.02 24.02 3 76 - 100 Yes - 4 4 3 FY81-2

Total 867.3 552.3 459.52

Of which countries

in program 189.9 112.78 119.58

Percentage of
countries in
program 21.9 20.4 26.00

Mid-1978 estimates from WDR 1980.
/ 195 ata from UN "J" Series.

3/ Rating for all groups is a subjective summary evaluation of the factors emitted and is based on a series of 1-5,
where '5' is used for countries which meet the criteria completely and '1' for those that do not meet it at all.

/ Percentage of commercial energy derived from imported oil. Source: Energy in the Developing Countries.
Source: Energy in the Developing Countries.

o/ Estimated on the ratio of the energy intensity of the country to the average energy intensity for sources in
the same income group. Source WDR 1980.

7/ The rating for this group is inverted for consistency with other criteria: i.e., countries with no potential
for self-help rate '5' and those completely capable of doing it themselves rate 'I'.



COUNTY E 'TION CRITERIA SUMMARY

RW ION: EUROPE AND MIDDLE EAST

GROUP I GROUP II GROUP III GROUP IV
---------- Global Significance --------- .--------------Development Impact ----------

PoLential Potential Year
elative for for Included

Population Oil Cons. Net Oil Oil Input Fuelwood Energy results self-help in Other Factors/
Country millions (mbdoe) Imports Rating Dependence % Problem ntensity Rating Rating Rating Program Comments

1/ 2/ 2/ 3/ 4/ 5/ 6/ 3/ 3/ 7/ 8/

Afghanistan 14.6 7.34 7.34 2 51.75 Yes 0.4 4 1 4 not incl.Argeria 17.6 81.12 - 971.58 4 OPEC No 0.63 1 1 3 not incl.
yrus 0.6 15.92 16.14 2 - -

-not incl.
t * 39.9 189.4 - 217.1 5 Exp Yes 1.27 3 2 2 FY82-3Greece 9.4 171.2 181.1 4 - - 0.63 1 1 1 not incl.Israel 3.7 113.6 139.56 4 - - 0.54 1 1 1 not -ncl.

:r-n 3.0 20.6 23.2 3 76 - 100 No 1.18 3 3 3 FY81Lehanon 3.0 37.1 37.1 3 51 - 75 No - 2 3 4 not -ocl.
Yorocco * 18.9 59.02 66.66 4 76 - 100 Yes 0.45 4 3 2 FY820-an 0.8 22.32 n.a. 3 Exp No - 1 1 1 not incl.Portugal 9.8 108.98 118.0 4 76 - 100 No 0.54 2 2 2 not ioel.R=.ania* 21.9 297.54 47.0 4 0.25 No 2.45 2 2 2 not incl.
SPain 37.1 792.22 895.6 4 - - 0.72 1 1 1 not incl.
Syria 8.1 89.80 - 99.0 4 Exp No 1.09 1 2 3 not incl.unisia* 6.0 36.60 - 45.54 3 Exp No 0.54 1 3 2 FY82-343.1 331.42 300.2 5 51 - 75 No 0.72 4 3 2 FY81-2
cnan Arab Rep. 5.6 5.0 5.0 2 76 - 100 Yes 0.27 4 2 4 not incl.

Ye7en People's Dem. Rep. 1.8 n.a. n.a. 2 76 - 100 Yes 2.36 4 2 4 not incl.ucsl avi'a* 22.0 270.1 220.66 5 26.50 No 1.09 2 2 2 FY81-2

Mid-1978 estimates from WDR1980.
975 data from U7N "J" Series.

Rating for all groups is a subjective summary evaluation of the factors emitted and is based on a series of 1-5,
where '5' is used for countries which meet the criteria completely and '1' for those that do not meet it at all.
Percentage of commercial energy derived from imported oil. Source: Energy in the Developing Countries.
Source: Energy in the Developing Countries.

6 Estimated on the ratio of the energy intensity of the country to the average energy intensity for sources in
the same income group. Source WDR 1980.
The rating for this group is inverted for consistency with other criteria: i.e., countries with no potential
for self-help rate '5' and those completely capable of.doing it themselves rate '1'.

Total 206.9 2649.28 724.34
Of which countries

in program 151.8 1184.08 371.88
Percentage of
countries in program 56.9 44.7 51.3



COUNT i .TION CRITERIA SUMMARY

RE2ION: LATIN AMERICA

GROUP I GROUP II GROUP III GROUP IV
---------- Global Significance--------- ------------- Development Impact ----------

Potential Potential Year
Relative for for Included

Population Oil Cons. Net Oil Oil Input Fuelwood Energy results self-help in Other Factors/
Country millions (mbdoe) Imports Rating Dependence % Problem intensity Rating Rating Rating Program Comments

1/ 2/ 2/ 3/ 4/ 5/ 6/ 3/ 3/ 7/ 8/

Argentina 26.4 446.78 58.9 4 0 - 25 No 1.27 1 2 2
Bahanas 0.2 21.84 53.54 2 76 - 100 No 4 4 4
Bzlivia 5.3 25.06 - 9.72 3 Exp No 0.72 1 2 3
Brazil * 119.5 892.76 819.1 5 51 - 75 No 0.54 4 3 1
C'ile 10.7 95.82 72.2 3 26 - 50 No 2 1 2
Co1obia 25.6 125.8 5.5 4 0 - 25 No 1.09 1 3 3
Costa Rica 2.1 13.04 13.66 2 76 - 100 No 4 3 4
-cuador 7.8 48.72 - 146.1 3 OPEC Yes 0.72 1 1 4

1' Salvador 4.3 14.06 15.26 2 76 - 100 Yes 0.54 4 1 4
Guatemala 6.6 21.74 21.24 2 76 - 100 Yes 0.36 4 1 4
oFnduras 3.4 11.64 12.24 2 76 - 100 Yes 0.63 4 3 4

Me:<ico 65.4 816.7 - 295.72 5 Exp No 0.90 1 1 1
'4caragua 2.5 15.5 15.36 2 76 - 100 No 0.63 3 1 4

* 1.8 23.02 24.98 2 76 - 100 No 0.81 3 4 4
7araguav 2.9 6.8 7.0 2 76 - 100 No 0.27 3 2 2
Peru * 16.8 119.78 - 5.46 3 Exp No 0.72 1 2 2

ruuay 2.9 36.42 39.0 2 76 - 100 No 0.72 3 1 3

Caribbean

7oPinican Rep. * 5.1 30.9 34.44 2 76 - 100 No 0.54 3 4 4
aiti * 4.8 3.22 3.3 1 76 - 100 Yes 4 3 -4

Janaica * 2.1 50.5 54.08 2 76 - 100 No 1.36 3 3 4
Barbados * 0.2 3.4 3.1 1 76 - 100 No 3 3 4
-uyana * 0.8 11.58 11.58 2 76 - 100 No 3 2 4
Trinidad & Tobago 1.1 30.44 201.26 2 Exp No 1.72 1 3 3
Others * 3.64 3.64

Mi d-1978 estimates from WDR 1980.
1975 data from UN "J" Series.

3 Razing for all groups is a subjective summary evaluation of the factors emitted and is based on a series of 1-5,
. wh,.ere '5' is used for countries which meet the criteria completely and '1' for those that do not meet it at all.
,1 Percentage of commercial energy derived from imported oil. Source: Energy in the Developing Countries.
5 Source: Energy in the Developing Countries.
6' Esti-ated on the ratio of the energy intensity of the country to the average energy intensity for sources in the

sae income group. Source WDR 1980.
/ The rating for this group is inverted for consistency with other criteria: i.e., countries with no potential

for self-help rate '5' and those completely capable of doing it themselves rate 1'.

Total 318.3 2,869.22 609.22
Of which countries
in program 151.1 1,138.80 949.00
Percentage of

countries in program 47.5 39.6
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MAhmed:ams,
March 18, 1981

TO: EGY Staff

FR: Yves Rovani, Director, EGY

REF: Managing People in the World Bank

1. Please find attached your copy of a brochure setting out 
guidelines

for "Managing People in the World Bank". I attach great importance to these

guidelines for two reasons. First, they provide us with the opportunity to

review and improve the management process in our own department; and second,

because I believe that it is the responsibility of each of us to help this

new style to prevail in the Bank.

2. I fully endorse the management principles that are set 
forth in

this document and I believe that in the past few years we have been applying

them with some success in the department. The challenging tasks that face us

in the future make it even more important that we continue to give priority

to people over events and involve the staff more 
closely in matters which will

have a crucial bearing on the success or otherwise of our future 
efforts.

3. In this spirit, I look forward to receiving your-reactions and comments,

particularly on the following issues:

(i) Recruitment. We have managed to build up a first rate staff in 
a

short period but I believe that as we have grown in numbers

we have failed to involve our staff as closely as we should 
in

the recruitment process, How can we enable the staff to contribute

more effectively to our continuing recruitment needs?
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(ii) Program Development. By continuously testing the system we have

managed to develop a large oil and gas lending program in what

was initially a hostile environment. But are we growing so fast

that we have to sacrifice project quality?

(iii) Relations with the Regions. Despite some initial disagreements

our relations with the regions are now excellent. Nevertheless,

I would welcome any comments or suggestions on how these could be

improved further.

(iv) Annual evaluations and promotions. Are there ways in which the

working of the staff evaluation and promotion system could be

improved?

(v) Delegation of Responsibility. Do we delegate enough responsibility

to mission leaders and other staff or are there ways in which this

could be improved.

4. These are only some of the issues which come to mind. You should of

course feel free to comment on any other aspects of the management process either

in this Department or Bankwide which in your opinion could be improved. I

intend to arrange a Departmental meeting shortly at which -we can all exchange

our views and ideas on this very important subject.



ENERGY ASSESSMENT PROGL. FY82 RESOURCE APPLICATIONS BY COUNTRY

STAFFWEEKS

EAST AFRICA WEST AFRICA EAST ASIA PACIFIC SOUTH ASIA EMENA
KENYA FY82 Total IVORY COAST FY82 Total INDONESIA FY82 Total SRI LANKA FY82 Total TURKEY FY82 Total COLO BIA FY82 Total
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February 20, 1981

Julian,

Comments on Cameroon Report

I have had a quick look through this report, which is quite good in terms

of both information and analysis. A couple of observations:

(i) Summary para. (XXiii) - I'm not sure that a long run marginal

cost study for electricity is really the best way to resolve

the main issue in this area, which is the very low price paid

by ALUCAM. We know already that this price is only a fraction

of the CERC and estimating more accurately the size of the dif-

ference seems to me less important than trying to establish the

principles which should govern pricing for such a large consumer

in what is clearly a special case. Perhaps the form of the

study should be limited to resolving this issue and its scope

altered accordingly.

(ii) The discussion of the economic viability of the proposed SONARA

Refinery (page 13, para. 2.18-22) should be reflected in the

summary as this is an issue which is of some importance.

(iii) I think that the structure of the summary (and to some extent the

report) should be changed to put the importance of the energy sector

in better perspective. As it is, it is not until page ix of the

summary that one finds out just how important the energy sector is

to the Cameroonian economy. This section (paras. xxviii-xxxi)

should really be moved to the very beginning and should be followed

by the section on energy consumption.

(iv) Another way in which the presentation could be improved would be

to separate out in the summary, a section on the major issues in the

sector which require urgent consideration, with some idea of their

relative importance. At the moment, issues and description are

presented together and it is difficult to ascertain quickly which

issues are important and why.

Masood

cc: Mr. Ezzati
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ENERGY ASSESSMENT PROGRAM

SUMMARY OF FY82 RESOURCE REQUIREMENTS

---- Regnal------

Region EGY Projects Programs TPD Total

East Africa 109 35 19 10 173

West Africa 38 15 6 2 61

East Asia & Pacific 35 4 7 - 46

South Asia 41 10 10 1 62

Emena 97 30 18 8 153

LAC 60 10 10 - 80

Total 380 104 70 21 575

1/ As of February 16, 1981. Resources are for the preparation of energy

assessment reports only.



ENERGY ASSESSMENT PROGRAM

EAST AFRICA REGION

---------------------- SW-------------------------
------- Regional------

EGY Projects Program IPD Total

Kenya FY81 27 2 1 - 30
FY82 5 2 2 - 9

Total 32 4 3 - 39

* Malawi FY81 12 2 2 2 18
FY82 15 3 2 2 22

Total 27 5 4 4 40

Sudan FY82 25 10 6 4 45

25 10 6 4 45

* Zambia FY82 26 7 4 2 39
FY83 2 1 1 - 4

Total 28 8 5 2 43

Tanzania FY82 23 6 2 - 31

FY83 6 1 4 - 11

Total 29 7 6 - 42

* Rwanda FY82 15 7 3 2 27

FY83 4 1 2 - 7

Total 19 8 5 2 34

MEMO TOTAL

FY82 Resources

Required: 109 35 19 10 173

* Request received under UNDP assessment project.



ENERGY ASSESSMENT PROGRAM

WEST AFRICA REGION

------- -------------3& ------------------- ------
----- Regional--------

EGY Projects Programs IPD Total

* Ivory Coast FY82 18 5 4 - 27

FY83 11 1 1 - 13

Total 29 6 5 - 40

Senegal FY82 20 10 2 2 34

FY83 3 1 3 - 7

Total 23 11 5 2 41

MEMO TOTAL

FY82 Resources

Required 38 15 6 2 61

* Request received under UNDP assessment project.



ENERGY ASSESSMENT PROGRAM

EAST ASIA & PACIFIC REGION

------------------ SW-----------------------

- Regional- -----
EGY Projects Programs IPD Total

* Indonesia FY81 30 1 2 4 37

FY82 20 2 4 - 26

Total 50 3 6 4 63

*PNG FY82 15 2 3 - 20

Total 15 2 3 - 20

MEMO TOTAL

FY82 Resources

Required: 35 4 7 - 46

* Request received under UNDP assessment project.



ENERGY ASSESSMENT PROGRAM

SOUTH ASIA

-----------------Sw -------------------------
------ Regional-------

EGY Projects Programs IPD Total

Sri Lanka FY81 20 5 3 - 28

FY82 7 2 3 - 12

Total 27 7 6 - 40

* Bangladesh FY81 20 3 2 2 27

FY82 10 2 3 1 16

Total 30 5 5 3 43

*Nepal FY82 24 6 4 - 34

Total 24 6 4 - 34

MEMO TOTAL

FY82 Resources

Required: 41 10 10 1 62

* Request received under UNDP assessment project.



ENERGY ASSESSMENT PROGRAM

EMENA REGION

- Regional- -----
EGY Projects Programs IPD Total

Turkey
(Incremental resources FY81 4 2 2 2 10

only. 75 SW of input FY82 6 8 3 3 20

into PSIR/SAL excluded)
Total 10 10 5 5 30

Morocco FY82 23 6 2 2 33

Total 23 6 2 2 33

Romania FY82 48 10 9 3 70

Total 48 10 9 3 70

Tunisia FY82 20 6 4 - 30

FY83 15 - - 15

Total 35 6 4 - 45

MEMO TOTAL

FY82 Resources

Required 97 30 18 8 153



ENERGY ASSESSMENT PROGRAM

LAC

------- Regional------
EGY Projects Programs IPD Total

Dominican Republic FY82 30 5 5 - 40

Total 30 5 5 - 40

Peru FY82 30 5 5 - 40

FY83 17 - 3 - 20

Total 47 5 8 - 60

MEMO TOTAL

FY82 Resources
Required 60 10 10 - 80



WORLD BANK / INTERNATIONAL FINANCE CORPORATION

OFFICE MEMORANDUM
TO: Mr. Roger Carmignani, EMP DATE: February 11, 1981

FROM: Masood Ahmed, EGYPL

SUBJECT: JORDAN: Energy Sector Memorandum

1. As agreed at yesterday's meeting, I am attaching a marked-up

copy of the above report incorporating some 
additional comments which are

primarily editorial and stylistic in nature. 
While these changes would

improve the report's clarity and presentation, 
they do not reflect the

more substantive comments on coverage and analysis which 
were attached to

Mr. Rovani's memorandum of February 3, 1981 to Mr. Reekie and which we

discussed further yesterday. We understand that those comments are already

being addressed in the revised draft that is being prepared 
by the Region.

We will of course be happy to review and comment on that 
draft when it is

ready.

2. One substantive point which we have been able to clarify 
relates

to the accuracy of the energy intensity figure used 
in the report. On the

basis of the energy balance prepared for the report (copy attached) the per

capita consumption of energy in Jordan is 1,277 
kilograms of coal equivalent

and not 535 Kce as cited in WDR and the present version of the report 
(para.

4.02). This number should be changed to make it consistent 
with the 1.3

Kgce/$GDP energy intensity figure which correctly reflects 
the economy's

high energy intensity. The other query regarding the shale oil figure 
in

para. 2.02 has also been cleared up by changing the 
language of the fifth

sentence in that paragraph in the attached copy.

3. Please let me know if we can be of any further assistance.

Enclosure

MAhmed:ams.-

cc: Messrs. El Maaroufi (EM2); Reekie, Elwan, Christophides, (EMP);

Sheehan, Fish, Ezzati, Bharier (o/r), (EGY)



See Distribution February 4, 1981

Yves Rovani, Director, EGY

Presentation by Petroleum Economics Ltd.

1. Mr. Ted White of Petroleum Economics Ltd., London, will be visiting

the Bank on Monday, February 9, to give a talk entitled "Minimum Demand and

No Mini Glut".

2. Mr. White's previous presentations on the international petroleum

market have been found stimulating and provocative by both energy and non-

energy staff in the Bank. Consequently, on this occasion, we have asked him

to make two presentations of the above talk.

3. The first presentation will be at 10:30 a.m. on Monday, February 9,
in Room D-556 and is intended principally for the Bank's Energy Department

staff.

4. The second presentation scheduled for 2:30 p.m. the same day, also
in Room D-556, is intended for a wider audience of Programs/Projects managers

and staff who may be interested in the subject of this talk.

5. Please indicate your intentions to attend to Mrs. Owen (Ext. 7-3437)
from whom advance material for the meeting may also be obtained.

Distribution:

Regional Project Divectors
Assistant Directors (Energy)
Regional Division Chief#
Chief Economists
Program Directors

cc: Messrs. Rajagopalan (PAS), Richardson (CPSVP), Yudelman (AGR), Tolbert (IDF),
Fuchs, Kohli (IPD), Willoughby (TWT), Habte (EDC), Evans (PHN),
Churchill (URB)

Ms. Haug, (IPD)
Energy Department Professional Staff

MiAhmed:ks



-"r . ct Pebruary 3, 19C1

Yvn Rovni DirectorL ECY

Ener ySetrprts

l3 As you requested, I an attaching conics of the last eight energysector rcponrs. The currcnt statu of these reporto and the degree of EGY
involvement in their preparation is outlined below.

Grey Covers

ak istan Prepared by EGY. Cleared by TGY and
Refgion. Distributed to LDS June, 1980.

_ __V Prepared by Region with large EGY
input. Clered by ECY. Distributed
to EDS August, 19O.

Ca ibbean Prepared by EGY. Cleared by EGY and
Region. Distributed to EDS July, 1979.

Green Covers

Thaiiland. Prepared by E0Y with regional input.
Discussed with Covernment bui not yet
cleared for Grey Cover distribution.

Philippines Prepared by Rerion with large EGY input
Cleared by EGY for discussion with Govern-
Tcnt.

GhWI Prepared by EGY with limited regional
input. Ruport being revised for Grey
Cover distribution.

Other Reports

Pravil Prepared b EGY with regional input. Not
yet revi; -or cleared by EGY for Yell'.
Covor distributio.

JoPrpared bo r- Jon 1ith EGY input. Several
drfts rcn d but YAitional vork is
requiredA b7or FY7 1 clearncn for di0-

2r rd the Paistan reo I a "mAel" for enerqy assessons
W, ~ ~ ~ o Vio -ri , cs -V .. .ents Wi cpies Ln rn ndication of-

it. Wn . 7;-:, nt. r rt involved abut seven
teA - Anim t , W c~vcludin all preprntory



February 2, 1981

Julian,

JORDAN: Comments on Draft Energy Sector Report

1. This report contains some interesting information on Jordan's energy

sector but this is buried under a lot of desceptive detail and a series of gene-

ralized platitudes. I believe this problem stems from a confusion about the

report's objectives. If its purpose is to produce an energy assessment, then

considerable additional work is required to fill in some very important gaps -
the oil and gas sector, oil shale and refineries, for example. On the other

hand, if the objective of the report is to identify what appear to be the major

issues requiring further study, then it should be restructured around these

issues and the description of the sector should be restricted to those areas

which throw light on the discussion of issues. The present version falls between

two stools.

2. My second problem with this paper relates to the quality of its analysis.

There are a number of instances where an issue is described in considerable detail

but no conclusions follow. For example, the development program for the power

sector is described in great detail (paras. 6.02 - 6.06) but there is no discussion

of whether this program is adequate and responsive to the needs of the power sector.

Do we really need to tell the Jordanians what JEA, IDECO and JEPCO propose to do

in the next six years? Other examples of this lack of analysis are the discussion

of the refinery sector (para. 3.04 - 05) where no comment is made on the viability

or otherwise of the Government's plans to increase refinery capacity by 30%. Nor

is there any discussion of the appropriateness of the projected growth of petroleum

(and energy) demand which forms the basis of these refinery expansion plans.

3. Where specific recommendations are made, the rationale for them is not

always clear. Does the Government really need to "undertake a pricing study in

1981 to determine the impact of increased prices for petroleum products on the

prices of manufactured and agriculture products" (para. 5.08) before it can take

appropriate action on the pricing front? If so, do we want to single out the sub-

sidy provided to the airline as one which should be eliminated now (para. 5.07)?

Do we have adequate grounds to justify the detailed recommendation for a revised

electricity tariff structure (para. 5.14)?

4. Finally, I would suggest the we delete a series of the "self-evident

truths" that appear in the report. I think the Government will be able to work

out for itself that it "could reduce the burden of the subsidy on the national

budget and the impact of higher energy prices on the economy (by) substitute (ing),

where possible, lower for higher priced fuels" (para. 7.07). Also, if we cannot

say anything more specific about the longer term strategy for managing Jordan's

energy sector (Part II - B), then we should say nothing.
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5. My detailed comments on the report are anotated on the marked-up copy

which I am attaching for your consideration. One point of omission. The pre-
vious versions of this report included a fairly detailed program of technical

assistance which was likely to be required to develop a national energy strategy.

I thought this was one of the more useful pieces of work in this study, but it
does not seem to appear in the present version.

M od Ahmed

cc: Messrs. Byer
Ezzati



TELEX/FR 5abruary 2, 1961
2i573PETECS G 7-4545

MR. TED WUITE, PETROkCO.Oi4ICS LTD.

T )A, RTELX TO M1 . ROVA:1I. WE WOULU LIKE YOU TO RAKE TWO

PRLSNTATIO-S OF THE TALK "MINMUtl DEAND AND 30 MINI GLUT"

DURi*4 YOUR VISIT Ct iONDAY, FEBRUARY 9. THIE FIRST PRESENTATION

IS BEING SCHEDULED FOR 10:5'0 A.M, AiD WILL BE FOR TiE 3A'K'S

ENERGY STAFF. THE SECONu SCHEDULED FOR TWO THIRTY (2-30) P.M.

IS NTUEDED FOR A WID)ER AUDIENCE OF SANKL MA,4AGERS AND STAFF FROM

JThLR SECTORS. HCPE THIS SchtE IS CQ;VENIENT YOU. REGARDS

JULIAN CHARIER, EHERGY DEPARTMET, INTSAFRAD

MAhmed :k

James J. Fish

ENERGiY



WORLD BANK / INTE1NATIONAL F!NANCE CORPORATION

OFFICE MEMORANDUM
TO: Mrs. Joslin Landell-Mills, F&D DATE January 30, 1981

FROM: Julian Bharier, EGYPLN

SUBJECT: Pricing Energy Products: Article for Submission to

Finance & Development.

1. As promised, I am attaching for your consideration a revised

version of the above article. Please do not hesitate to get in touch

with me if we can provide any further information or assistance 
in this

regard.

cc: Ms. DeAnne Julius, EGY

Mr. Masood Ahmed, EGY



PRICING ENERGY PRODUCTS

Julian Bharier, Masood Ahmed & DeAnne Julius

Energy Department
January 30, 1981



PRICING ENERGY PRODUCTS

Economic pricing of energy products could save

developing countries the equivalent of a million

barrels of oil daily. It would also help stimulate

much needed investment in developing indigenous

energy resources. This article discusses the

basic principles and applications of energy

pricing both for investment appraisal and for

developing a national energy planning strategy.

1. The second half of the 1970s has witnessed a major effort by rich

and poor countries alike to reduce their dependence on imported oil. This

has involved action on two fronts: first, increasing exploration and deve-

lopment for indigenous energy resources to substitute for imported oil; and

second, improving the efficiency of energy use to reflect the higher cost of

this important input. The success of these efforts depends to a large extent

on the degree to which potential energy producers (consumers) receive price

signals which appropriately reflect energy's higher value (cost).

2. However, despite the fact that the principles of energy pricing

are widely accepted, problems have arisen in their application because the

ramifications of these pricing decisions spread throughout the economy. Fur-

thermore, these -decisions have to take into account the rapidly changing con-

ditions of supply sand demand which characterize the energy products themselves
and the economies in which they are traded. Questions of energy pricing arise

at two important levels in economic decision making. First, for investment

project evaluation the quantification of economic benefits (costs) requires

the assignment of an appropriate price to the energy resources which are

produced (consumed) by the project. Second, in the pricing of energy products

for the market place these economic prices often need to be modified to take

into account other market distortions or the Government's broader socio--econo-

mic objectives. At both these levels it is important that the basic principle

for pricing energy products is clearly understood and the effect and rationale

for deviating from economic prices explicitly taken into consideration.

3. The basic principle for pricing any product, including any energy

product, is that its price should reflect its opportunity cost to the country,

which for most energy products translates into the highest price for which it

could be traded either within the country or with other countries. It is only

when the product cannot be traded, and cannot be used to substitute for another

product which is tradeable, that the opportunity cost of the product, and there-

fore its price, needs to reflect its cost of production or replacement.
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Application of the Principle

4. This classification of products into "tradeables" and "non-tradeables"

is an important first step in the application of the general principle for it

determines how the opportunity cost for the product should be calculated. For

"tradeables" the process is relatively straighforward because only an estimate

of border prices (export or import as appropriate) need be made. Good examples

of tradeable energy products are crude oil and most refinery products. Here

the relevant measure of opportunity cost is the FOB or CIF border price for

international trade regardless of whether this is set by a cartel of major

producers or by the operations of the free market. The value of an extra unit

of production is the potential value of foreign exchange that is earned if the

product is exported or, if that particular unit is to be consumed domestically,

the value of foreign exchange that is released by reduced imports.

5. For "non-tradeables" a further distinction has to be made between

products which (although not traded themselves) might substitute for other

products which could be traded, and products which might not. For the former,

the opportunity cost is again simply measured by the equivalent border price of

the traded energy product that it replaces. For the latter, however, as the

product is neith6r traded itself and nor acts as a substitute for other trade-

able products, the opportunity cost must be based on an independent estimate

of the resources used in production. Moreover, the conditions under which the

product is supplied must also be taken into account because they affect the

marginal cost of- production which forms the basis for pricing.

An example of a product which is often considered non-tradeable is

natural gas. However, even where natural gas is not traded itself it can subs-

titute for other tradeable goods (e.g., fuel oil); it should therefore be priced

not as a non-tradeable but at the appropriate border price for that equivalent

energy product. It is only in the somewhat unusual situation where there are

very high reserves in relation to domestic demand but the prospects for export-

ing the gas are very slight that gas prices should be based on production costs

with an allowance made for the exhaustible nature of these resources.

6. This leads us to another important distinction between energy products:

those that are renewable (e.g., solar, wind, or hydropower) and those that are

subject to depletion over time. For the latter, opportunity costs will be higher

than the cost of production because the exhaustible nature of the product endows

it with a scarcity value or "economic rent", often referred to as "value in the

ground". Other things being equal, this value will be positively correlated

with the current and expected demand for the product, and the expected level of

prices for the substitute product which will be used to replace fuel once

stocks run out; and it will be negatively correlated with the size of the pro-

duct's reserves and with the social discount rate which is a measure of the ex-

tra value attached by the country to an extra unit of consumption today versus

one in the future.
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7. Two further points on the above classification also need to be made.

The first of these relates to the flexible nature of the tradeable/nontradeable

distinction. For many energy products, this depends partly on the availability

of appropriate technology and the facilities for storage and transportation

and partly on the geographic, economic and political situation of the country

of production and the relative product price structure. These characteristics

vary considerably from country to country and a product which is considered

non-tradeable in one context may enjoy a healthy trade in another part of the

world. Electric power is a good example of this type of energy product; inter-

connections between countries can make this into a tradeable, but if there are

no such interconnections electricity is non-tradeable. Another example is low

grade coal, which may only become a tradeable if there are convenient transport

and storage facilities and a specific, easily accessible market.

8. The second point relates to the question of substitutability. With

energy products, there are likely to be only a few situations where substitu-

tion between different fuels is not possible as relative fuel prices change

over time. The ;Important question here is usually about which substitute to

use for comparative cost purposes and care must be taken to ensure that all the

potential alternative uses for the product, both within and outside the energy

sector, are considered in arriving at an estimate of the opportunity cost. For

example, an alternative use for natural gas is as a feedstock for fertilizer and

petrochemical plants which is often a higher--value use than as fuel for a power

plant. It is equally important to account for the cost of switching from one

energy product to another and to ensure that appropriate technical coefficients

for calorific value and fuel utilization efficiency are used in these calcula-

tions. A classic case is that of the coal versus diesel in locomotives; theo-

retical calorific equivalence is about 25 tons of coal to one ton of diesel,

but if the ash content of the coal, the additional facilities required for using

it, the transport losses due to powdering and the very low operating efficiency

(about 3%) of steam locomotives is considered, the real ratio is nearer 12:1.

9. To recap, then, it is important that the appropriate measure of the

opportunity cost of the product be the highest price that it can be traded for

either nationally or internationally except in the few instances where energy

products are neither tradeable themselves nor act as substitutes for other

tradeables. Nevertheless, there are, in addition, many reasons why the miarket

prices for different energy products may have to be modified from those derived

in this way.

Modifying the Pricing Principle

10. Prices derived from opportunity cost can normally be used directly

for project appraisal and other investment decisions once an allowance has been

made for the effect of other related distortions in the pricing structure of the

economy and for any non-economic goals the Government might wish to consider.

The pricing of energy products in the market place, however, may depend on many

other considerations, some of which are discussed below.
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11. Taxes on Energy Products. To raise government revenue, or to en-

courage energy conservation or to reduce pollution, or to account 
for other

price distortions in the economy, a government may tax energy 
products, thereby

increasing their price to domestic consumers over and above the opportunity

cost. In many countries, the proportion of taxes in the final price of 
some

energy products has traditionally been high (over 50 percent). One can usually

assess quite easily the effectiveness of these taxes, as well as those of less

direct energy taxes on energy intensive machinery or consumers, in meeting the

Government's objectives. However, little is known about the long-term effect

on the mix and quality of energy products used and even on the sectoral compo-

sition of development.

12. Subsidies for Energy Products: To protect natural resources such as

forests, to ensure that the poor can meet their basic energy requirements or

to stimulate development in certain sectors, such as agriculture, a government

may subsidize some energy products or the machinery 
or consumers that use them.

While these subsidies may be justified within the context of 
the government's

broader social and economic objectives, it is always essential to ask whether

they are the best means of achieving the objoctives. The experience of many

countries shows that, for example, a subsidy on kerosene often provides less

benefits to the poor than to those who could afford economically priced 
kero-

sene.

13. Premiums' for Self-Sufficiency. Uncertainties in the world market

for certain energy products caused partly by economic factors, 
such as the

emergence of monopolist suppliers, but more importantly 
by political and stra-

tegic factors, suggest that decisions to invest in the development 
of indige-

nours energy resources may be justified even where they appear 
to be "unecono-

mic". However, the size of this "premium" needs to be studied as does the types

of products to which it might be applied in different countries. 
It is impor-

tant to bear in mind here that this premium for self-sufficiency 
relates to

the risk and uncertainty of obtaining external supplies and 
not to expected

increases in the price of these supplies in the future which should have already

been accounted for in any long-run opportunity cost calculation.

14. Use of Non-Market Controls: In many countries, governments use a

variety of non-price controls such as import restrictions, quantity rationing,

quotas and other selective controls to regulate the market 
for certain energy

and energy-related products. Although these controls may provide a useful

mechanism for selective intervention in the short run while fundamental price

adjustments are made, their advantages over direct 
and indirect pricing modi-

fications in the medium term are uncertain and require further study.
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Examples

15. Three specific examples may be used to illustrate the kinds of

questions that have had to be resolved by Bank staff during project prepara-

tion. In Thailand, an appropriate measure of opportunity cost had to be deve-

loped for domestic lignite resources used for electric power generation. 
As

the lignite substituted for imported fuel oil in this instance, the equivalent

fuel oil border price provided the appropriate measure of opportunity cost.

However, the situation was complicated by the fact that the national electri-

city authority owned and mined the lignite resources and had historically

transferred them to its generation department on a cost-plus basis at a price

well below the true opportunity cost. In this case, it was important not only

to ensure that the final price of electricity reflected the true value of the

depletable resource used in its production, but also to devise an appropriate

internal transfer pricing mechanism which would allow for the adequate explo-

ration development and production of indigenous lignite.

16. In Bangladesh, a somewhat different problem had to be resolved

during the preparation of a gas pipeline project. Here, whereas the Government

recognized that the opportunity cost of indis2nous natural gas, which 
could

substitute for imported petroleum products, was determined by the high cost

of importing those products, it felt that the domestic pricing policy for natural

gas had to take into account wider economic considerations - in this case, the

Government's overall strategy to encourage regional diversification of industry

away from the capital city, Dacca. Consequently, the Government proposed that

industrial users of gas in Chittagong, the town which would receive much of

the gas transported by the pipeline, be charged a price below the fuel 
oil

equivalent price. The need here was to ensure that this legitimate national

consideration could be accomodated without prejudicing the financial viability

of the natural gas utility or serving as a disincentive to further exploration

for and production of indigenous natural gas.

17. In Egypt, yet another set of energy pricing issues needs resolution.

The problem here is that energy product prices are, and have historically been,

set at levels that are substantially below equivalent border prices. These

low prices have hindered the ability of the energy utilities to generate 
suf-

ficient revenue to finance their investment needs and led to a structure of

relative product prices that does not adequately reflect relative opportunity

costs. Although the basic solution to these problems must lie in raising energy

product prices, the situation is complicated by the prevalence of price subsi-

dies for goods and services in many other sectors of the Egyptian economy, and

by the country's current self-sufficiency in energy. As such, the question of

energy prices needs to be tackled within a broader national fiscal framework.
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18. These examples merely serve to illustrate the variety of 
issues

that have arisen with respect to energy pricing. They are by no means a com-

prehensive list of such issues, and nor are these 
countries alone in needing

assistance to develop and restructure their policies for energy pricing to

account for the vastly changed international energy situation. 
Similar anoma-

lies exist in the energy pricing structure of almost all of the 
Bank's member

countries - industrialized and developing. However, the costs of these dis-

tortions is rising as energy prices rise and concerted action for their

rectification must continue to be a high national priority.



January 28, 1981

Mr. N. Viswanathan
c/o Engineering Economic Systems Dept.
Stanford University
Stanford, California 94305

Dear Mr. Viswanathan,

Per your request I am enclosing for your own use two copies of the
desk study you prepared on Sri Lanka's energy sector. As you know, the
figures and the analysis in this study have still to be verified and
updated by an energy sector mission to Sri Lanka, and should not be taken
to represent the Bank's views on the subject. Also, as some of the mate-
rial used to prepare this study had a restricted distribution, I would be
grateful if you contacted the Bank before reproducing end circulating the
report.

Life in the Energy Department is exciting as ever. I was happy to
learn of your intention to apply to the Young Professionals Program and
will be glad to help you in any way I can.

Best regards,

Masood Ahmed

Enclosure

MAhmed: ams . -
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January 23, 1981

Mr. Kee Chong Li Kwong Wing
Mauritius Cooperative Central Bank, Ltd.
Cooperation House
3, Dumat Street
Port Louis, Mauritius

Dear Kee Chong,

Many thanks for your letter and attached press clippings on my recent
mission. Although I have been back in Washington for six weeks or so, it
feels like much longer partly because the subzero temperatures here are
so different from the weather in Port Louis!

I am now in the middle of putting together all the data I collected
during my mission, and I hope to complete the first draft of the energy
assessment report in a few weeks. Following that, Anita and I plan to go
to Pakistan on home leave for three weeks which I'm looking forward to.

I hope to return to Mauritius in late spring to discuss the energy
assessment report with the Government and I will then have a chance to
thank you personally for all your hospitality during my last trip. I
particularly enjoyed that ten course dinner which your mother and Elizabeth
cooked up at such short notice!

In the meantime, I am enclosing some of the Bank's publications on
energy which I know will be of interest to you.

Yours sincerely,

Masood Ahmed

MAhmed:ams.-

Enclosures



PAKISTAN

ENERGY SECTOR WORKSHEET

A. Lending Program

FY82 FY83 FY84

Oil and gas 30.2
Gas Transmission 55.0

SAL 120.0
Coal Eng. 5.0
Fuelwood 40.0

B. State of Subsector Knowledge

Subsector/Most recent document Rating of Knowledge

Petroleum: Oil & Gas Project Brief, Oct. '80 2
Refineries: Energy Sector Report, June '80 3
Renewables: Energy Sector Report, June '80 3

Electricity: Energy Sector Report, June '80 2
Coal: Sector Memo December '80 2
Pricing: Electricity - June '80 Sector Report 3

Petroleum - December '80 Aide Memoire 2

Natural Gas - GOP consultant study. Sept. '80 3
Sector Planning: December '80 Aide Memoire 2

Comments: Imported petroleum continues to supply 30 percent of commercial energy
requirements despite considerable unexploited notential of domestic
energy sources. June '80 Energy Sector Report*stressed need to improve

coordination and planning in the energy sector and this point has been
reemphasized in subsequent discussions with senior GOP officials. Tech-
nical assistance requirements for energy planning identified by September
'80 mission and Government request for energy planning project expected
soon.

C. Sector Work Program
SW

Task No. Applications FY81 FY82 FY83

1 Gas utilization study 2/
2 Coal development study 2/
3 Long range electricity development program 2/
4 Survey of renewable energy use 2/
5 Preparation of energy conservation program 2/
6 Overall evaluation of sector developments 30
7 Preparation for SAL, CPP, CEM 10 15 10

D. Sources

SW
---EG ---- ---- ASP-----

Task No. UNDP Other Power Agr. ASA IPD Other

1 - 5 -- - 2/ - - --
6 (30 SW) -- 20 3 1 4 2 --

7 (35 SW) -- 12 5 -- 16 2 -

Total (65 SW) -- 32 8 1 20 4 --

Of which in FY 81: - 4 - -
FY 82: -- 5 2 - 8 - --

FY 83: - 23 6 1 7 3 --

1/ Based on subjective scale of 1-5, where 1 implies complete knowledge of all issues
and 5 means no data available.

2/ Tasks 1-5 would be financed through the proposed technical assistance project for
Energy Planning (tentative FY82, $5.0 w). Consequently, staff resources required for
the preparation and supervision of these tasks are not included in the sector work
requirements of Section C & D above.

Pakistan: Issues & Options In the Energy Sector. Report No. 2953-PAK, June 5, 1980.

MAhmed
1/22/81



January 15, 1981

Mr. J. C. Renaud
Commission of the European Communities
Directorate General for Energy
Rue de la Loi, 200
B-1049 Brussels
Belgium

Dear Ar. Renaud:

Further to your recent request to Ir. Rovani, I am pleased to
enclose for your inforwation a list of World Bank energy projects for
calendar year 1980 and estimates for calendar year 1981. I hope this
information proves useful to you.

We look forward to receiving a copy of the Commission's second
General Report on Energy Cooperation.

Sincerely,

Julian Bharier
Economic Adviser, Acting
Energy Departm.ent

Encl.

MAhmed:bm



WORLD BANK / INTERNATIONAL FINANCE CORPORATION

OFFICE MEMORANDUM
TO: Mr. Julian Bharier, EGYPLN DATE: January 16, 1981

FROM: Masood Ahmed, EGYPLN

SUBJECT: MAURITIUS: Energy Assessment Mission -
Back-to-Office Report

1. In accordance with my terms of reference dated November 10, 1980,

I visited Mauritius from November 17-26 to carry out an assessment of the

energy sector. Mr. I. Tuncay (EAP) who was in Mauritius under separate terms

of reference also participated in the above mission. The main findings of our

mission are summarized below and a list of persons met is attached as Annex I.

As you are aware, a structural adjustment Loan for Mauritius is currently

being prepared by the Bank which will assist the Government in implementing a
program to deal with its recent economic problems. These problems have them-

selves resulted, to a large extent, from the near doubling of petroleum prices

during a period when export earnings from sugar, the island's main export,
have been falling. Consequently, at the request of the Country Programs
division the mission discussed with the Government the possibility of adding

a section on energy to the draft SAL letter which the Government proposes to

send to the Bank. This draft prepared jointly by Government representatives

and the Mission is attached as Annex II. An Energy Sector Assessment Report

incorporating the detailed analysis and conclusions of our mission is currently

being prepared and a first draft of this report should be available for your

comments in Mid February.

The Energy Background

2. Mauritius relies on three major sources for its primary energy needs.

These are: (i) bagasse which supplies a theoretical 60% of the island's

energy requirements, (ii) imported petroleum products which supply 35% of

these requirements, and (iii) hydroelectric power which provides the remainder.

However, these aggregates present a somewhat misleading picture of the energy

situation because of the peculiarities of the sectoral distribution of fuel

consumption and the predominance of sugar in the Mauritian economy. Bagasse,

a by-product of the sugar industry, is also used almost exclusively to meet

the energy needs of that industry and its contribution as a direct energy

source to the rest of the economy is at present negligeable. Furthermore, the

current transformation efficiency for bagasse used in the sugar industry is

such that its actual energy contribution measured on a fuel replacement basis

is estimated to be considerably below its theoretical energy content.

3. Outside of the sugar industry, Mauritius relies almost exclusively

on imported petroleum products for energy. These imports are still small in

absolute terms (less than 200,000 toe in 1980) but they represent a significant

drain on the country's foreign exchange resources, absorbing 20% of the export

earnings in 1980. Furthermore, the demand for these products has continued to

grow rapidly during the second half of the 1970s despite major price increases

because of buoyant economic conditions caused by record world sugar prices.

This situation has now altered dramatically. Since 1979, the country's terms

of trade have deteriorated rapidly and the balance of payments constraints is

becoming increasingly binding. Under these circumstances, a continuation of
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present trends in energy consumption and supply would pose a serious threat
to the Government's other developmental objectives during the coming decade.
Even allowing for the additional supply of hydroelectricity from the Champagne
River project now under construction, preliminary projections indicate that
the country's oil import requirements could rise to 260 thousand toe by 1985
and over 350 thousand toe by the end of the decade. In addition to the higher
costs associated with increased imports, the country will also face an
increased risk of supply interruptions due to external factors beyond its control.

4. The crux of the energy problem in Mauritius is therefore to identify
options which the Government could exercise to reduce the projected continued

heavy dependence on imported petroleum. The mission's preliminary analysis

suggests that these options, in order of priority, are as follows:

Energy Supply

(i) more effective contribution of bagasse
(ii) increased use of imported coal

(iii) expansion of non-conventional energy development program
(iv) increased use of hydroelectric power.

Energy Demand

(i) energy pricing
(ii) identification of potential savings through conservation in

transport/industry and domestic sectors and through introduction
of revised building codes and standards.

These points are dealt with in turn below.

Increased Contribution of Bagasse

5. On the basis of available evidence, this appears to be the most

attractive supply side option open to the Government. The sugar industry
currently uses bagasse primarily to meet its own energy needs with a relatively

small amount of surplus power (25 GWH or 4 KWh/ton of cane processed) being

sold to the national grid. Recent studies carried out in Mauritius and elsewhere

suggest that this net contribution could be increased tenfold through a program

of equipment renovation and modernization (high pressure boilers, condensing

turbo alternators etc) and the introduction of a process that could enable the

bagasse to be stored for use in the intercrop period. To put this in perspective,
such an increase would represent 80 percent of the current electricity

generation in the country and could save the equivalent of 60,000 tons of oil.

The capital costs of such a program still need to be worked out in detail but

based on representative estimates obtained from feasibility studies carried out

for individual factories, they appear to be of the order of $60-75 million

which is favorable compared with other-energy sources that are being developed.-

1/ For example, the capital costs of a project to supply 52GWH/annum to the

national grid have been estimated at $15 million which compares with the

$60 million estimated cost of the Champagne River project which will supply

an average of 40GWH/annum.
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6. While this appears to be a promising option a number of uncertainties
still need to be resolved. First, the technology for pelletizing the bagasse to
enable it to be used in the intercrop months is still relatively new and the
results of the trials now being conducted in Hawaii need to be evaluated further.
Second, because of economies of scale, maximizing the potential energy
contribution of bagasse may require some reorganization of the sugar industry
with attendant political, employment and social implications which need to be
worked out. Third, as mentioned above the detailed costs of such a program
have yet to be calculated. Finally, an agreement has to be reached between the
Government, the Central Electricity Board and the Sugar Industry on the sharing
of capital costs and on the basis for pricing the resulting electrical output.

7. These problems are not insurmountable but the. resolution does
require early Government recognition of the priority that should be attached to
this area. Also required is the preparation of a detailed feasibility study
that would examine the costs and benefits of the various methods for enhancing
the contribution of bagasse as an energy source (with/without pelletization;
seasonal/year around supply; factory specific or centralized generating plants
etc). During our stay, the President of the Caisse Central de Cooperation
Economique, who was also visiting the country, agreed to provide the Mauritian
Government with the services of a technical expert who would formulate detailed
terms of reference for such a feasibility study. The Government has in turn
agreed to send these terms of reference to the Bank for our comments to ensure
their proper focus and coverage. For our part, it is important that the Bank
continue to indicate to the Government our interest in contributing to the
operational significance of the bagasse feasibility study through reviewing
and commenting on the terms of reference and preliminary drafts of the study
report. As the Caisse Central plans to finance the study itself, financial
assistance from the Bank is unlikely to be required, but if necessary we
should be willing to provide this, possibly as preparatoty work for the project
which may follow from it.

Use of Imported Coal

8. Using imported coal to generate a large portion of the country's
electricity requirements is the other major supply side option. Preliminary
cost estimates for a 29 MW coal fired steam plant using South African coal have

been prepared by the CEB which is interested in pursuing this option. Other
Government agencies are less enthusiastic, partly because they are averse to
the idea of substituting for one imported source of energy by another whose
price may also rise in the future and partly because the Government does not

wish to expand its trading ties with South Africa for political reasons. While
these considerations are important, it is difficult to reject the coal option
solely on this basis. Uncertainty about the future price of coal be minimized
through long term supply contracts, and Botswana and Zimbabwe could prove to
be more acceptable alternative suppliers in the medium term. The real question
here is that the need and timing for a coal fired generating plant should be
examined within the context of a least cost power expansion program which
compares the costs - present and expected, including if appropriate a premium
for risk - of all available alternatives. Prima facie, an enhanced role for

coal during this decade appears highly likely.
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Expansion of Non-conventional Energy Development Program

9. For the near future the most promising element in this program is

the increased use of solar water heaters. These systems are already used by

four major hotels and a rapid expansion in their use, primarily by the hotel

industry but also for some private commercial/residential buildings appears

to be underway. The Rogers Group, one of the island's largest private companies,

is the main supplier of this equipment which it assembles from imported components.

Other smaller companies market locally fabricated solar panels but they have met

with only limited success because of variable and generally poor quality control.

Direct Government action to accelerate the popularization of this equipment does

not appear to be required at this point although consideration should be given

to the reduction or abolition of customs duty on their imports.l/

10. Over the longer term, other non-conventional energy sources are also

likely to make a significant contribution to indigenous energy supply. A 20 MW

wave energy project on the south coast has been under consideration since 1959

but progress has been minimal because of technical and economic 
considerations.

It is now proposed to test the operational feasibility of this project through

the construction of an initial 0.5 MW unit in 1981. The results of these trials

will determine to a large extent the potential contribution that can be expected

from this source.

11. The Government is also considering a project to produce ethanol

from molasses for use as a gasoline substitute. While the technology of this

project is well tested, its economic feasibility in Mauritius is uncertain at

this time. The preliminary conclusions of the consultants who are studying

the feasibility of the project for the Government are that a substantial Govt.

subsidy would be required to make this project viable as long as world sugar

prices continue to remain at their present high levels. However, our discussions

with Government representatives showed that the tradeoff between reduced gasoline

imports and reduced molasses exports is not fully appreciated and the 
costs

of premature investment in this area will need to be reemphasized 
in future

discussions.

Increased Use of Hydroelectric Power

12. Despite good rainfall conditions, Mauritius has limited hydroelectric

potential because of its topography and because of established 
water rights for

irrigation purposes. Once the Champagne River project is bought on stream in

1984, nearly all of this potential will have been exploited. Beyond that date,

the development of smaller, run-of-the river schemes may add to the contribution

of hydro power but this potential is not well estimated. Thus while hydro power

will continue to supply a small share of the island's primary energy needs it

is unlikely to be a major source of supply in the forseeable future.

1/ Customs duty is currently changed at rates of 75% for imported 
sets and

38% on imported components for local assembly.
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Demand Management and Pricing

13. Little work has been done to date in analyzing energy demand. The

Government has attempted to moderate the rate of growth of energy consumption

primarily through passing onto consumers the increased cost of petroleum product

imports. Upto 1978 these efforts met with only limited success partly because

electricity tariff increases did not keep pace with the higher cost of oil fired

generation and the power sector was a major consumer of petroleum products.

Consequently, between 1974 and 1978 the total consumption of petroleum products

continued to grow at an average annual rate of 10 percent. Since then this

situation has changed dramatically. The introduction of an automatic fuel

adjustment clause in the electricity tariff schedule allowed for the passing

through of the full effects of the doubling of international petroleum prices

and their impact was reinforced by devaluation and a slowdown in economic
activity. Provisional figures for 1980 suggest that petroleum consumption was

approximately 15 percent below the 1978 level with much of this decrease

attributable to lower oil consumption in the power and transport sectors.

14. While the Government should continue to rely on the price mechanism

to regulate energy demand, it should also study the ways to complement and

reinforce this by a series of other demand management measures. In the domestic

sector, the introduction of summer time would help to moderate the sharp evening

peak in electricity consumption. For transport and industry, the potential for

energy conservation needs to be studied on a systematic basis, and the

formulation and introduction of revised building codes and standards would

prevent the repetition of some of the more glaring architechtural anomolies

that have been built in Port Louis recently.

Institutions and Planning

15. To enable the Government to make informed choices between the various

supply options listed above and to implement improved demand management measures

will require considerable strengthening of the institutional framework of the

energy sector. This framework is currently weak and fragmented. The Ministry

of Fuel, Power and Energy - which is infact responsible only for water and

electric power - is largely an administrative agency with no present capability

for carrying out policy work. The Ministry of Economic Planning and Development
has recently been taking a more active interest in energy policy but its staff

have other competing responsibilities and need reinforcement on the technical

side. Consequently no overall energy strategy exists and investment and policy
decisions are taken in an essentially adhoc way. Quasiautonomious agencies such

as the CEB and the University of Mauritius are doing considerable research and

development work but without any clear idea of how this fits into overall energy

sector priorities or indeed of what these priorities are.

16. The Government is aware of this problem and accepts the need to

formulate an integrated energy policy. To this end, it indicated that it

intends to set up in the near future a small energy planning unit within the

Ministry of Economic Planning and Development whose immediate responsibilities

would be to coordinate the work being done on various energy issues by different
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Government, private and international agencies over the next two years. This

unit will also prepare a long term national energy plan which will establish

priorities for the development of different supply options to meet the island's

energy requirements. To discharge these responsibilities the energy planning

unit will require considerable technical assistance in the initial stages.
The main energy assessment report will include recommendations on the scope and

nature of these technical assistance requirements.

Coordination with Proposed SAL Operation

17. At the request of the Country Programs Division, the mission discussed

with Government the possibility of adding a section on energy to the draft SAL

letter which had been prepared during the October/Nov. 1980 SAL mission.
Representatives of the three ministries concerned indicated their interest in

adding such a section and they approved the attached draft text (Annex II) which

was prepared by the mission.l/ A copy of this text was sent to the Country

Programs Division upon the mission's return to Washington.

Next Steps

18. The detailed energy assessment report is being prepared and the

yellow cover draft will be circulated for comments in mid February.

MAhmed:bm

cc: Messrs. Rajagopalan (PAS) 3, Wapenhans, Gulhati, Barry (EANVP), Adler,
Bronfman, Ware, Tuncay (EAP), Gue, Schott, Blay, Joshi (EA2),
Rovani, Sheehan, Sadove, Bourcier, Fish, Ristorcelli, Davis,

Dosik, Fallen-Bailey, Elegalde, Bauer, Munasinghe (EGY);

Assessment Unit Staff.

l/ Mr. M. Baguant, Financial Secretary
Mr. R. Bheenick, Ministry of Economic Planning & Department

Mr. P. Chankin, Ministry of Fuel, Power and Energy



ANNEX I

MAURITIUS

ENERGY ASSESSMENT MISSION

List of Persons Met

Ministry of Economic Planning and Development

- Mr. Ghurburran, Minister
- Mr. R. Bheenick, Director
- Mr. R. Kisnah, Economist
- Mr. Sibasi, Economist

Ministry of Fuel, Power and Energy

- Dr. K. Busawon, Minister
- Mr. P. Chankin, Permanent Secretary
- Mr. R. Dookhony, Principal Assistant Secretary

Ministry of Finance

- Mr. M. Baguant, Financial Secretary
- Mr. D. Manna,

Ministry of Prices

- Mr. D. Makoond

Central Electricity Board

- Mr. M. Paturau, Chairman
- Mr. J. Labat, General Manager
- Mr. E. Astruc
- Mr. Closel

Central Statistical Office

- Mr. Ah Kong, Director
- Mr. Kusmali

University of Mauritius

- Mr. V. Jugessor
- Mr. S. Hurry
- Mr. L. Yeung
- Mr. W. Gillett

Department of Customs and Excise

- Mr. Stanley

Ministry of Works

- Mr. P. Sarathi, Transport Adviser



Doger de Speville & Co. (Subsidiary of Rogers Group)

- Mr. M. Leclezio, Executive Director
- Mr. E. Hojird
- Mr. R. Dargent

Lonrho Group of Companies

Mr. E. White

Shell

- Mr. J. Poupard, Sales Manager
- Mr. G. Gallet, Operations Manager

UNDP

- Mr. J. Schellenberg, Resident Representative



ANNEX II

MAURITIUS: ENERGY ASSESSMENT MISSION

DRAFT TEXT ON ENERGY FOR INCLUSION IN GOVT'S

PROPOSED SAL LETTER

Mauritius continues to depend heavily on imported oil to meet its

energy requirements. Increases in the international price of petroleum

have, therefore, had a substantial impact on the island's economy: the oil

import bill has risen from $3.8 million in 1970 to an estimated $85 million

for 1980 and a substantially larger proportion of the country's export

earnings have to be devoted to paying for this imported energy now (30%) than

was the case a decade ago. Nor is this trend in the price of imported energy

likely to change in the future.

In view of this, the Government assigns a high priority to the need

to formulate an integrated energy policy which would allow for the country's

long term energy requirements to be met at the least cost. In order to

assist Government in formulating such a policy, we intend to establish, by

February 1981, an energy planning unit within the Ministry of Economic

Planning and Development. The main task of this unit will be to prepare a

long term national energy plan to be incorporated into the 1982-85 economic

and social development plan for Mauritius. This unit will also have the

immediate responsibility of coordinating the work done on various aspects of

the energy sector by different national and international agencies. The

specific terms of reference and staffing requirements for the unit will be

worked out in the near future and in this context we are looking forward to

the recommendations to be made by Bank staff who have recently carried out an

assessment of the Mauritian energy sector.

As far as the management of energy demand is concerned, the Government

will take steps to identify and implement a series of measures to improve the

efficiency of energy use in the major consuming sectors. In the domestic sector
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we beleive that substantial savings can be effected through the introduction

of daylight savings time which will moderate the sharp evening peak in

electricity consumption. We intend to introduce this measure during the

next twelve months. We also intend to carry out, during the next 12-18

months, studies on the potential for energy conservation both in the transport

sector and through the introduction of revised building codes and standards.

Finally, in connection with the preparation of our long term energy

program, we intend to carry out within the next twelve months, a detailed

feasibility study for the more effective use of bagasse to generate

electricity. The potential of this source has been estimated by various

experts as being large enough to meet a substantial proportion of our national

energy requirements. In this context, you may be interested to learn that the

Caisse Centrale de Cooperation Economique has agreed to provide us with the

services of a technical expert to assist Government in preparing the detailed

terms of reference for this study and we hope to send these to your staff

for their comments.



WORLD BANK / INTERNATIONAL FINANCE CORPORATION

OFFICE MEMORANDUM
TO: Mr. Julian Bharier, EGY DATE: January 9, 1981

FROM: Masood Ahmed, EG

SUBJECT: MALAWT - Energy Sector Reconnaissance Mission
Back-to-Office Report

1. In accordance with my terms of reference dated November 10, 1980, I

joined Mr. I. Tuncay (EAP) in Malawi from November 14-16 to discuss with the

Government the scope and timing of the proposed energy assessment. We also

met with representatives of USAID to determine the possibilities for

cooperation between that agency and the Bank in carrying out an energy assess-

ment for Malawi. A list of persons met during the mission is attached as

Annex I to this report. Annex II provides a brief preliminary overview of

the Malawian energy sector and identifies the major issues that will require

attention by the full mission.

2. Our discussions with the Governm-nt and USAID had three major

objectives:

(i) to discuss further the scope and timing of the Bank's Energy

Assessment Mission;

(ii) to identify those areas in the energy sector which are of

particular concern to the Government so that, to the extent

possible, the proposed assessment mission could be staffed

accordingly; and

(iii) to clarify further the possible scope and nature of cooperation

with USAID which also plans to carry out energy sector work in Malawi

during this year.

3. During these discussions it became clear that the Government attaches

a high priority to the proposed energy assessment and is strongly in favour of

the Bank taking a lead role in its execution. It perceives the main benefits

of the assessment as providing policy makers with an integrated overview of

the energy sector and with specific advice and recommendations on the main

sectoral issues. The Government also expects the assessment report to provide

a framework for future investment in the energy sector by the Bank and other

donor agencies.

4. To enable the energy assessment mission to cover these diverse

areas during its limited stay, the Government has agreed to provide all the

historical information required for this exercize prior to the full mission.

To this end, they have assigned, on a full time basis, one of the staff members

of the Economic Planning Division to carry out the preparatory work for the

energy assessment.
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5. As regards timing, Government officials indicated that a mission in

April-June 1981, would be most convenient for them, as before then many of their
staff would be preoccupied with the preparations for the parliamentary budget

session. This would also allow enough time for the collection and compilation
of the required data from the many agencies that are involved in different

aspects of the energy sector. We indicated to the Government that this timing
would be agreeable to the Bank although the exact dates for the mission would
have to be worked out.

6. Our more substantive discussions regarding the identification of
areas in the energy sector that were of particular concern to the Government,
focussed on the following:

(i) how to ensure an adequate supply of energy for the rural population
from existing (largely wood) and alternative energy sources;

(ii) to better define the potential for indigenous conventional energy

sources; especially coal, known reserves of which exist in the north
near Karonga and Livingstonia;

(iii) what is the best use for the Vipia forest resources; and

(iv) how to develop an overall energy policy and a national energy
planning capability. There is at present no coherent policy for the
sector and the basis for investment and pricing decisions is

recognized to be essentially adhoc. Assistance in this area, including

specific recommendations for strengthening the sector's institutional
framework through a technical assistance program is urgently required.

7. We indicated that these areas would be covered by the energy assess-

ment mission but stressed that the diagnostic nature and the limited field
input of that mission made it unlikely that these questions could be defini-

tively answered during the May/June exercise. Furthermore, given the work
already done on the forestry subsector under the Bank financed wood energy proj-

ect it is not clear that in the area of renewable energy further diagnostic work
needs to be done during the proposed energy assessment. Further detailed work

would almost certainly be required in some areas and one of the roles of the

Bank's report would be to identify, within the context of overall sectoral
priorities, the appropriate scope and timing for this additional work. One

area which is likely to require such additional work relates to the efficacy
of existing institutional and contractual arrangements for the supply of

imported petroleum products. However, the Government's interest in this
still needs to be confirmed.

8. Finally, we discussed the possibilities for cooperation/collaboration
between the Bank and USAID in carrying out the proposed assessment. We outlined
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the view that the Bank's energy assessment report had to be seen as the first

step in a longer term program to develop a national energy planning capability

in Malawi. Therefore, the report would almost certainly need to be followed

up by detailed prefeasibility and preinvestment work in the priority areas

it identified and that technical assistance for strengthening the institutional/

policy framework of the energy sector would also be required. In both these

areas USAID enjoyed a comparative advantage because of its funding/administrative

procedures and could make a valuable contribution. Furthermore, in view of

USAID's interest in the field of renewable/rural energy, it would be useful if

a USAID expert on this subject participated in the Bank's assessment mission as

a first step in their developing a more comprehensive program of assistance for

this subsector, although careful consideration would be needed to ensure that

this work did not duplicate the efforts already underway in the Ministry of

Agriculture and Natural Resources. These suggestions were generally well

received by USAID's Resident Representative and energy consultant and they

agreed to follow up on this with their headquarters staff in Washington. They

also offered to provide the Malawi Government with the services of an energy

consultant prior to the assessment mission who would assess and analyze the work

that is already being done on various aspects of the energy sector.

9. While some progress has been made on clarifying USAID's role in the

proposed assessment, there are still uncertainties which need to be resolved.

These emanate from two sources: first, it is not clear to what extent the

USAID Resident Representative's acceptance of their proposed involvement is

shared by their Office of Energy Assessments which is actually responsible for

carrying out this exercize; and second exactly what type of study USAID

propose to carry out in Malawi and when is also not entirely clear. The mission

recommends that we continue to keep in close touch with USAID in Washington

to find out how their plans are firming up and to keep them informed about

developments regarding our own mission.

Mission Staffing

10. In view of our discussions with the Government on the priority areas

for attention by the mission and given the main features of the energy sector

in Malawi as outlined in Annex II, we recommend that the full energy assessment

mission in May/June 1981, have the following expertise:

(i) Renewable Energy Specialist;

(ii) Energy Economist - Pricing, Policy, Institutions;

(iii) Energy Resource Specialist - Coal, Geothermal and Hydro Electric

Power; and

(iv) Conservation/Transport Specialist.



11. Following agreement with concerned staff in the Region and other

CPS departments on the scope, timing and staffing of the proposed energy

assessment mission, we recommend that a letter be sent to the Government

confirming our understanding of the mission's discussions and outlining

the steps that have to be taken to prepare for the full May/June mission.

MAbmed:sl

Distribution List:

Messrs. Rajagopalan (PAS) 3; Wapenhans, Gulhati, Barry (EANVP); Adler, Bronfman,

Ware, Tuncay,Brouard (EAP), Kraske, Reese, Hall, Ms. Hashimoto (EAl); Messrs.

Rovani, Sheehan, Sadove, Bourcier, Fish, Ristorcelli, Davis, Dosik, Fallen-Bailey,

Elejalde, Bauer, Munasinghe (EGY); EGY Planning Unit Staff.



ANNEX I

MALAWI

ENERGY SECTOR RECONNAISSANCE MISSION

List of Persons Met

Mr. G. Kalinga ........................ Economic Planning Division

Mr. Y. Bobe ...................... ,.... Economic Planning Division

Mr. Nyirongo .......................... Economic Planning Division

Mr. Nthara ............................ Department of Energy, OPC

*
Mr. May .................. ,........... Ministry of Agriculture

*
Mr. Jackson .......................... Ministry of Agriculture

Dr. French ........................... Energy Unit, Ministry of Agriculture

*
Mr. Asherson ......................... ESCOM

Mr. Dixon ............................ ESCOM

Mrs. V. Anderson ...................... USAID Resident Representative

Mr. T. Graham ......................... USAID Energy Consultant

Mr. D. Edwards ...................... Ministry of Trade, Industry and Tourism

Seen by Mr. Tuncay prior to November 14, 1980.



ANNEX II

MALAWI

The Energy Sector

1. Malawi is a poor, landlocked country with a population of 5.6 million

which is almost entirely rural and rapidly growing. Agriculture dominates the

economy, accounting for 43% of GDP, 85% of the labour force and almost all of

the country's exports. Malawi's main natural resources are a good supply of

water, moderately fertile land and a climate which is favourable for crop pro-

duction. Unlike its neighbours, Malawi does not have substantial known mineral

resources.

2. Since independence in 1965, the country has made significant progress

both in terms of growth--between 1968 and 1978 GDP grew at an average annual

rate of 6%--and in meeting the educational, health and other basic needs of the

population. Over the past two years, however, this situation has altered

dramatically as export prices have fallen--particularly for tobacco which pro-

vides over half of export earnings--and the prices of essential imports,

including petroleum, have continued to rise. For 1980, the trade deficit is

estimated at $80 million.

3. Malawi's primary energy needs are met from four major fuels: imported

petroleum ( 13%) and coal ( 2%) and indigenous wood ( 79%) and hydroelectric

power (6%). 1/ While the consumption of petroleum products is small in absolute

terms (about 3,000 bdoe), reducing the country's dependence on this source of

energy is one of the Government's major objectives. There are two main reasons

for this. First, because of its landlocked position the cost of these imports

to Malawi is much higher than the international price of these products. In

1980, oil import costs are expected to be $60 million net of transport from the

coast but $80 million inclusive of this transport. Second, in addition to

higher costs, complete reliance on the already strained railway system of

Mozambique increases the likelihood of supply interruptions. In 1979, Malawi

was obliged to import by air much of its essential fuel requirements because

of problems with the Mozambique railway. Malawi's geographic situation thus

has an important bearing on the relative premium the country can afford to

pay for the development of indigenous energy source.- to substitute for imported

petroleum.

4. The Government's other major objective is to contain or reduce the

use of firewood the single most important energy source. 'This is because the

country faces a potentially crippling energy crisis that will result from

progressive deforestation if present trends continue unchecked. About 5 million

cubic metres of wood are used annually to meet household energy needs and

roughly the same amount again is used as industrial fuel, primarily for tobacco

processing. Much of this wood is taken from forests on customary land at a

rate well above their sustainable yield. While this practice has not yet

resulted in a national fuelwood shortage, the problem is potentially critical

and regional supply shortages have already become apparent. As a response,

the Government is developing an afforestation program and, with Bank assistance,

1/ These figures allow for and are based onthe following different end-use

efficiencies for the four fuels: petroleum products - 30%, coal - 30%,
electricity -- 80%, fuelwood - 10%. While these efficiencies are average

approximations and subject to a margin of error, they provide a better

perspective on the energy supply mix because of the substantially lower

average efficiency of firewood use and the high proportion of total energy

supplied fromw this s-ource.
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a unit has been set up in the Ministry of Agriculture and Natural Resources to

investigate the possibilities for reducing wood consumption through the improve-

ment of equipment efficiency and the development of other renewable energy re-

sources. However, these efforts are still at the planning stage.

5. Under these circumstances there are only a limited number of options

that the Government can pursue. Increasing the supply of hydroelectric power,
the other main indigenous energy source, is one of them. The current installed

hydro capacity (65MW) is only a fraction of the total power potential of the

Shire River in the country's Southern Region. In the Northern and Central Regions

several other rivers are also known to possess substantial but as yet unassessed

hydroelectric potential. Greater use of hydroelectricity is therefore both

technically feasible and, at least for urban/industrial power needs, probably

part of the least cost energy development program. However, using hydropower

to substitute for firewood consumption on any major scale would require con-

siderable investment in a rural electrification program which does not appear

justified at this stage.

6. One measure which will have a direct impact on the consumption of

petroleum is the proposed ethanol plant which is expected to be operational in

1981. This plant has been finaced with IFC assistance and when fully operational

it will meet 8-10% of the country's gasoline requirements. Other supply side

options which need to be considered but whose impact cannot be evaluated now

because of inadequate data, include increasing the use of coal to substitute

for firewood, particularly in the tobacco curing industry. Related to this

is the feasibility of exploiting and developing indigenous coal reserves in the

north which have previously been regarded as uneconomic but may no longer be

so. Improving the efficiency of firewood use through conversion into charcoal,

is another option whose feasibility needs to be examined.

7. Little information is available on the extent to which existing

demand management measures have enhanced the efficiency of energy use. Petroleum

product prices are generally higher than import parity but their relationships

and the impact on interfuel substitution trends is not clearly understood. Nor

is the impact and efficiency of the electricity tariff structure adequately do-

cumented. Much of this uncertainty is caused by the lack of a coherent, overall

energy policyjand the absence of a coordinating agency for the energy sector.

Government officials recognize that the absence of such an integrated policy is

the most important impediment to the rationalization of energy use and the
coordinated development of alternative fuels and they have expressly asked

for assistance in this regard. Some headway has already been made in the field

of renewable energy where an energy planning unit has been set up to examine

the possibilities of substituting for wood with other renewable energy sources.

However, as noted earlier, these efforts have not yet had a major impact and

there is a need in any event to better integrate the renewable energy sector

with the other major fuels.

8. Finally, no organized energy conservation program is known to exist

and the potential for energy conservation in the major energy consuming sec-

tors--industry and transport--needs further examination. One apparent anomaly

in this regard is why the largest industrial consumer of electricity in Malawi

happens to be a sugar estate when in many other countries, sugar estates are

net suppliers of electric power to the national grid.
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9. Bank knowledge of the various energy sub-sectors is uneven. The

most recent and comprehensive information is available for the fuelwood sub-

sector where a Bank Project was appraised in February 1980. For electric

power, our knowledge is based on supervision reports. for the 1976 hydro

project and on the publications of ESCOM, the Electricity Supply Commission

of Malawi. Information on the coal and oil sub-sectors is weak and restricted

primarily to historical quantity and value aggregates. Little information

exists on the sectoral breakdown of fuel consumption and the whole area of

interfuel substitution possibilities and energy demand trends has been

inadequately documented and is not well understood. Information on pricing,

policy and institutional framework of the energy sector is also poor.



WORLD BANK / INTERNATIONAL FINANCE CORPORATION

OFFICE MEMORANDUM

TO: Mr. Andre Gue, Acting RVP, EAN October 7, 1982

FROM: Stephen C. Schott, Division Chief, EA2

SUBJECT: MAURITIUS: Technical Assistance Project for Energy Planning

Request to Act as Executing Agency

1. The purpose of this memorandum is to request your approval for

the Bank to act as Executing Agency for the UNDP in the above project.

2. Following the recommendation of the joint World Bank/UNDP Energy
Assessment Report (Mauritius - Issues and Options in the Energy Sector,

December 1981, No. 3510-MAS), the Government of Mauritius has embarked

upon a program to strengthen the institutional framework for energy

planning and sector management in the country. In this effort it is

being assisted by the UNDP and the UK ODA who are ready to cofinance a

technical assistance project comprising the services of a resident energy
advisor, short term consultants and a program of training for Government

staff in the sector. The foreign exchange cost of this project is

estimated at $400,000 to be shared equally by the UNDP and the ODA.

ODA's contribution will finance the services of the long-term advisor and

about four man-months of short term consultants while the UNDP funds will

be used to finance the bulk of the short-term consultant studies and the

program of training proposed under the project. The Government of

Mauritius will contribute the equivalent of $110,000 in local funds to

the project. The project duration will be 36 months starting in November

1982.

3. Staff of the Bank's Energy Department have been closely involved
with the preparation of this project, and have provided considerable

assistance to the Government in obtaining finance from the UNDP's Energy
Account and from ODA. The Govenrment of Mauritius and the UNDP have

requested that the Bank continue its involvement by acting as executing

agency for UNDP's contribution to the project. While the Bank would not

administer ODA funds for the project, all parties involved (the
Government, the UNDP, the ODA and ourselves) recognize that the project
must be viewed as an integral operation and that there will have to be

close coordination between Bank and ODA staff in supervising the
project. ODA supports the Bank's involvement in the project and has
indicated tht it would like the Bank's technical suipervision to cover

the entire project and not just the UNDP contribution. Given the nature

of the project, this would not entail any significant extra work on our
part. This understanding would be recorded in an exchange of letters on

the project between the ODA and the Bank. The Energy Department, the
Regional Technical Assistance Coordination Unit and ourselves consider
this to be a satisfactory arrangement.

4.. Accordingly, we request your agreement to the Bank taking this
role which would also complement our work on Structural Adjustment. The
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project would be supervised by the Energy Assessment Division of the
Energy Department, working closely with regional energy and programs
staff.

cleared and cc: Messrs. Bronfman, Erkmen (EAP); Bharier (EGY)
Ms. Vaughn (EANVP)

cc: Messrs. Rovani, Rao, Ahmed (EGY); Ducker (EANVP); Riley (IRD);
Gusten (EAP); Payson, Devaux, Hadjeri (EA2); Dixon (IFC);
Abu-Zobaa (IMF);

Ms. Hunt (LEG)

MAhmed/PBlay:cra
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October 5, 1982

ISSUES IN ENERGY DEMAND

1. Clear evidence of slowdown in the growth of LDC energy
consumption in 1980-81 but causes of this are varied and the relative
effects of: a) lower economic growth and b) delinking of energy - GDP
relationship (response to pricing, supply constraints, conservation,
changing output mix) are difficult to establish. This lack of
understanding results in considerable uncertainty for any projections of
the future growth of energy demand in LDC's. In the past we have tended
to underplay the "uncertain" aspect of our work (point projections;
little sensitivity analysis of results/policies to changes in underlying
assumptions). This time we should explicitly recognize the uncertain
nature of the world and focus on identifying and, where possible,
quantifying the effects of alternative exogenous scenarios.

2. Nonetheless, some broad trends can be identified from the
country level work. The early 1980's are a period of relief as far as
oil imports are concerned. Overall energy consumption growth is likely
to be lower than in 1975-80 and oil imports in 1985 are not going to be
much above the 1980 level. This is partly due to poor economic prospects
but also because indigenous oil production is likely to rise and
alternative energy projects (mainly in power) started in 1970's are
beginning to come on stream. The big uncertainty here is the pace of
economic recovery both in the LDC's and OECD. There is not much we can
say about this except to note that our 1985 projections assume a certain
timing for economic recovery and that if recovery comes slower (faster)
than the actual consumption level will be lower (higher). In balance of
payment terms, the other big question is the path of international oil
prices in 1982-85. Again, we have little new wisdom to offer on this.
We should note, however, that a low price path now could have significant
effects on our 1990-95 projections of energy supply because of the
disincentive effect on investment in conservation/substitution programs.

3. For the 1985-1995 period, the picture is likely to be somewhat
different. A return to higher economic growth rates will result in
faster growth in energy requirements, notwithstanding the effect of
conservation programs. Oil consumption and imports too are likely to
rise again partly because domestic production projections appear to be
levelling off and partly because of supply constraints on the development
of alternative resources. This is particularly so for coal where our
point production estimates are felt to be too optimistic in a number of
countries. However, the argument could be made that unreasonable though
a high level of coal production (or imports) may appear from today's
perspective, the alternative of higher dependence on oil is an even more
unreasonable alternative. This could be an important message of the
paper.



4. Our post-85 projections are subject to considerable uncertainty
on five grounds: economic growth prospects, international energy prices
and supply disruptions, effects of conservation, supply constraints and
pace of interfuel substitution. The first two are dealt with easily
enough (i.e. by noting their existence and passing on). The others need
more elaborate treatment.

5. In conservation, there is today much greater understanding of
the sectors and measures which hold great potential. However, with one
or two exceptions, there isn't much to show in the way of concrete
achievements to date. How quickly will the breakthrough in
implementation come? Will unforeseen problems/constraints emerge during
implementation?

6. Supply Constraints These are likely to affect primarily
electricity but also coal and gas to some extent. In some countries
their effect could be significant enough to distort the overall
consumption projections we make (India, China, Turkey). These are also
the conuntries which are large enough to distort our overall
projections. Incidentally, this also implies that our projections are
not necessarily "normative". They simply estimate the rate at which new
plant can be commissioned which is itself at least partly affected by
availability of finance for investment. There may be some circularity in
estimating investment requirements on this basis.

7. Interfuel Substitution Main potential is in power generation
and industry. Programs most advanced in power. By 1990 fuel mix for
generation will be substantially different from 1980 and, at least in the
countries we have looked at, oil may have been pushed as far out of the
power sector as is feasible. This is not the case in industry where
substitution could probably proceed at a faster rate than we have
envisaged. In many countries, the pace of substitution is limited by the
(often ambitious) pace of development of indigenous alternatives (hydro,
coal, gas, etc.) Are we writing off imported alternatives to oil
(basically coal) too quickly in favor of domestic resource development
programs which may be too optimistic for institutional/manpower/financial
reasons. More generally, there is an understandable but sometimes
irrational reluctance among countries to substitute cheaper imported
energy for oil (especially if they have domestic alternatives, even
though these cannot be developed quickly enough). Also worth
investigating in some detail are the main "demand-side" obstacles to
interfuel substitution in industry-finance, lack of confidence in
alternatives being available, inadequate study/investment in public
infrastructure, etc.

8. Transport will account for an increasing proportion of petroleum
consumption and the absence of major altenative fuels in transport will
set a limit to interfuel substitution in the aggregate. Can we say
anything about the future efficiency of energy use in the transport
sector (average vehicle efficiency, intermodal shifts, etc.)?

9. Overall, experience to date has been disappointing with both
conventional and non-conventional alternatives to oil which have turned
out to be more expensive and more difficult to develop than envisaged in



1979. This combined with "low" oil price has resulted in excessive
disenchantment with alternatives. If uncorrected, this could lead to a
resurgence of dependence on oil in the 1990-95 period.

10. Other issues we should say something about:
- how sensitive are the economics of non-oil

energy projects to lower oil price projections;

- are the nuclear numbers too high? What would the
effect of their reduction be?

- demand for non-commercial energy (i.e. fuelwood);

- natural gas prospects; why do we keep calling it
the neglect fuel?

- Changing sectoral composition of energy consumption.

MAhmed/cra



WORLD BANK INTFRNATIONAL FINANCE CORPORATION

OFFICE MEMORANDUM
TO: Mr. Roberto Bentjerodt October 5, 1982

FROM: Masood Ahmed, EGYEA

SUBJECT: Coverage of Coal Sector Issues for the Energy Policy Paper

1. Following our recent conversation and your subsequent

discussions with Helena Ribe, I am setting out below some thoughts on the

sorts of issues that would need to be addressed in the background paper

on coal for the proposed Energy Policy Paper. This does not include the

other related piece of work that is being undertaken by your division for

the EPP, viz, the calculation of investment requirements associated with

the 1985-95 projections for coal production in the developing

countries. As I understand it, this work is well advanced and the first

round of investment numbers will be available this week. Helena or I

will get back to you on that front if there are any queries.

2. The basic objective of the background paper is to complement

the above quantitative exercise by critically examining the assumptions,

constraints and uncertainties that underlle the projections of coal

demand and supply that we are adopting for the EPP. The recent country

specific work that we have carried out has confirmed the much more

important role that coal is likely to play in meeting the future energy

requirements of the LDC's. However, this work has also highlighted the

fact that the likely range of future coal production is relatively large

both for individual countries and in aggregate, and that our point

projections of coal supply are subject to considerable uncertainty on a

number of grounds. It is on these uncertainties that I think we ought to

focus in the background paper.

3. Specifically, the following issues need to be addressed:

(i) What is the general principle that we have
followed in determining the point estimate for
future coal production? Most likely; achievable

but with difficulty; absolute maximum given

technical considerations; likely production given
a continuation of existing trends/policies. If

different criteria have been applied for different

countries, specify which, where and why.

(ii) The 15 large countries that have been studied

can be classified into two groups as far as

future coal consumption is concerned. Those

where the range of production is a function of

uncertainties on supply and those where actual

production levels are below the projected

production capacity because of market limitations.

I suspect the first group is more numerous and also

more representative of LDC coal producers generally

It would be useful to determine whether this is the



case so that the issues in each group can be analyzed

separately.

(iii) For the supply uncertain group, we should identify

and analyze the effect of the various constraints -

institutional; manpower; pricing; financial; poor

management; inappropriate public/private split;

project level problems or poor overall energy planning;

etc. We should be as quantitative as we can and

use country specific examples extensively. Where a

constraint is generally binding, we should propose

specific recommendations for addressing it if we can.

This discussion should also include the constraint posed

by the need to develop associated infrastructure to

transport and use the coal. How many countries is this

likely to be binding in? How have we treated it in our

projections?

(iv) For the market constrained group of countries, the

uncertainties will be identified by the overall energy

demand work in each country. Nevertheless, it would be

useful for you to look at this question more generally,

say from a coal supplier/developer's perspective. What do

you see as the most important factors inhibiting the

expanded use of coal, particularly outside the power

sector. Is it uncertainly about relative economics of

coal vs. alternative fuels; is it lack of finance for

effecting substitution programs; or low confidence in the

potential for reliable coal supply?

(v) There is also the question of international trade in

coal. The 15 country work shows an increase in the level

of coal imports, with a few countries importing

considerable volumes by 1990/95 (Brazil, Korea). Indeed,

in some cases, the level of coal consumption has been held

down because it would otherwise result in an

"unreasonably" large volume of coal imports. Is this

reasonable? What are the main constraints on coal imports

- import infrastructure; some view of Government policy of

limiting reliance on imported fuel; inability of exporters

to meet this demand? What aggregate level of trade in

coal are we forecasting for the end of the decade? What

proportion of this co1 d be allocated to the LDC's? Who

would be the main importers/exporters? Is this related to

a particular view of international coal prices? It would

also be useful to have a paragraph or two on the global

coal picture that we envisage for the end 80's/early 90's.

4. The above list of issues is obviously a preliminary one

and your may have other ideas which I would be happy to

discuss. I think it is important, though, that we view

this paper as being primarily an issue and action oriented



one which will enable us to define clear relative
priorities and propose specific policy and investment
recommendations.

cc. Messrs/Mesdames. Rao, Bourcier, Ribe, Koch, Duersten(EGY); Haug,
Strongman(IND).



WORLD BANK / INTERNATIONAL FINANCE CORPORATION

OFFICE MEMORANDUM

TO: Mr. James Q. Harrison ASA October 1, 1982

FROM: Masood Ahmed, EGYEA

SUBJECT: Energy Consumption Prospects in India

1. As part of the background work for a proposed Energy Policy
Paper, the Energy Department has recently been reviewing the prospects
for energy supply and demand in the major developing country users of
commercial energy. Based on the information available in recent Bank
documents and following discussions with operational staff concerned with
energy, we have prepared projections up to 1995 for the consumption of
the major primary fuels in these economies.

2. I am attaching these projections (Attachment 1) for your
information and comments. Also attached is a short background note
(Attachment II) which provides an overview of the main energy demand
trends and prospects in the country. Some of the numbers in the
background note have subsequently been revised and the more up to date
figures appear in Attachment 1 which will be the basis for preparing
investment requirement estimates for the energy sector..

3. 1 would like to emphasize the tentative nature of these
projections which have not been carried out through comprehensive or
indepth country energy sector studies. Their objective is not to provide
definitive country specific energy demand numbers but rather to identify
and quantify the main trends and patterns that appear to be dominant in
the energy sector. Consequently, it is not our intention to reproduce
any country level numbers in the proposed energy policy paper.

4. An overview paper summarizing the main conclusions to emerge
from our country specific work is now being prepared and I will send you
a copy of it as soon as a draft is available. In the meantime, if you
have any comments on the attached material please send them to Nikhil
Desai (Room D-424 x73896) or to myself (Room D-449 x74545).

MAhmed:ca

cc: D.C. Rao, H. Ribe, N. Desai



WORLD BANK / INTERNATIONAL FINANCE CORPORATION

OFFICE MEMORANDUM

TO: Mr. Kutlay Ebiri, LC2 October 1, 1982

FROM: Masood Ahmed, EGYEA

SUBJECT: Energy Consumption Prospects in Argentina

1. As part of the background work for a proposed Energy Policy

Paper, the Energy Department has recently been reviewing the prospects
for energy supply and demand in the major developing country users of

commercial energy. Based on the information available in recent Bank

documents and following discussions with operational staff concerned with

energy, we have prepared projections up to 1995 for the consumption of

the major primary fuels in these economies.

2. I am attaching these projections (Attachment 1) for your
information and comments. Also attached is a short background note

(Attachment II) which provides an overview of the main energy demand

trends and prospects in the country. Some of the numbers in the

background note have subsequently been revised and the more up to date

figures appear in Attachment 1 which will be the basis for preparing

investment requirement estimates for the energy sector.

3. I would like to emphasize the tentative nature of these
projections which have not been carried out through comprehensive or

indepth country energy sector studies. Their objective is not to provide

definitive country specific energy demand numbers but rather to identify

and quantify the main trends and patterns that appear to be dominant in

the energy sector. Consequently, it is not our intention to reproduce

any country level numbers in the proposed energy policy paper.

4. An overview paper summarizing the main conclusions to emerge
from our country specific work is now being prepared and I will send you

a copy of it as soon as a draft is available. In the meantime, if you

have any comments on the attached material please send them to Nikhil

Desai (Room D-424 x73896) or to myself (Room D-449 x74545).

MAhmed:ca

cc: D.C. Rao, H. Ribe, N. Desai



WORLD BANK / INTERNATIONAL FINANCE CORPORATION

OFFICE MEMORANDUM

TO: Mr. Alfredo Pastor, LC1 Oc ber 1, 1982

FROM: Masood Ahmed, EGYEA

SUBJECT: Energy Consumption Prospects in Mexico

1. As part of the background work for a proposed Energy Policy
Paper, the Energy Department has recently been reviewing the prospects
for energy supply and demand in the major developing country users of
commercial energy. Based on the information available in recent Bank
documents and following discussions with operational staff concerned with
energy, we have prepared projections up to 1995 for the consumption of
the major primary fuels in these economies.

2. I am attaching these projections (Attachment 1) for your
information and comments. Also attached is a short background note
(Attachment II) which provides an overview of the main energy demand
trends and prospects in the country. Some of the numbers in the
background note have subsequently been revised and the more up to date
figures appear in Attachment 1 which will be the basis for preparing
investment requirement estimates for the energy sector.

3. I would like to emphasize the tentative nature of these
projections which have not been carried out through comprehensive or
indepth country energy sector studies. Their objective is not to provide
definitive country specific energy demand numbers but rather to identify
and quantify the main trends and patterns that appear to be dominant in
the energy sector. Consequently, it is not our intention to reproduce
any country level numbers in the proposed energy policy paper.

4. An overview paper summarizing the main conclusions to emerge
from our country specific work is now being prepared and I will send you
a copy of it as soon as a draft is available. In the meantime, if you
have any comments on the attached material please send them to Nikhil
Desai (Room D-424 x73896) or to myself (Room D-449 x74545).

MAhmed:ca

cc: D.C. Rao, H. Ribe, N. Desai



WORLD BANK N INTERN IATIONAL FINANCE CORPORATION

OFFICE MEMORANDUM

TO: Mr. Nils Tallroth, EMI October 1, 1982

FROM: Masood Ahmed, EGYEA

SUBJECT: Energy Consumption Prospects in Romania

1. As part of the background work for a proposed Energy Policy
Paper, the Energy Department has recently been reviewing the prospects
for energy supply and demand in the major developing country users ofcommercial energy. Based on the information available in recent Bankdocuments and following discussions with operational staff concerned withenergy, we have prepared projections up to 1995 for the consumption ofthe major primary fuels in these economies.

2. I am attaching these projections (Attachment 1) for yourinformation and comments. Also attached is a short background note(Attachment II) which provides an overview of the main energy demandtrends and prospects in the country. Some of the numbers in thebackground note have subsequently been revised and the more up to datefigures appear in Attachment I which will be the basis for preparing
investment requirement estimates for the energy sector.

3. I would like to emphasize the tentative nature of theseprojections which have not been carried out through comprehensive orindepth country energy sector studies. Their objective is not to providedefinitive country specific energy demand numbers but rather to identify
and quantify the main trends and patterns that appear to be dominant inthe energy sector. Consequently, it is not our intention to reproduce
any country level numbers in the proposed energy policy paper.

4. An overview paper summarizing the main conclusions to emergefrom our country specific work is now being prepared and I will send youa copy of it as soon as a draft is available. In the meantime, if youhave any comments on the attached material please send them to Nikhil
Desai (Room D-424 x73896) or to myself (Room D-449 x74545).

MAhmed:ca

cc: D.C. Rao, H. Ribe, N. Desai



WORLD BANK ' INTERNATIONAL FINANCE CORPORATION

OFFICE MEMORANDUM

TO: Mr. Bruce Jones, AEA October 1, 1982

FROM: Masood Ahmed, EGYEA

SUBJECT: Energy Consumption Prospects in Philippines

1. As part of the background work for a proposed Energy Policy
Paper, the Energy Department has recently been reviewing the prospects
for energy supply and demand in the major developing country users of
commercial energy. Based on the information available in recent Bank
documents and following discussions with operational staff concerned with
energy, we have prepared projections up to 1995 for the consumption of
the major primary fuels in these economies.

2. I am attaching these projections (Attachment 1) for your
information and comments. Also attached is a short background note
(Attachment II) which provides an overview of the main energy demand
trends and prospects in the country. Some of the numbers in the
background note have subsequently been revised and the more up to date
figures appear in Attachment 1 which will be the basis for preparing
investment requirement estimates for the energy sector.

3. I would like to emphasize the tentative nature of these
projections which have not been carried out through comprehensive or
indepth country energy sector studies. Their objective is not to provide
definitive country specific energy demand numbers but rather to identify
and quantify the main trends and patterns that appear to be dominant in
the energy sector. Consequently, it is not our intention to reproduce
any country level numbers in the proposed energy policy paper.

4. An overview paper summarizing the main conclusions to emerge
from our country specific work is now being prepared and I will send you
a copy of it as soon as a draft is available. In the meantime, if you
have any comments on the attached material please send them to Nikhil
Desai (Room D-424 x73896) or to myself (Room D-449 x74545).

MAhmed:ca

cc: D.C. Rao, H. Ribe, N. Desai
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Distribution below September 22, 1982

Masood Ahmed, Economist, EGYEA

Revised Tables for Argentina and Colombia

1. Attached please find the revised tables for Argentina and

Colombia to be used in investment requirements calculation.

Distribution

Messrs. Bourcier, Rao, Moore, Ahmed, Desai, Khelil, Taylor,
Goswami (EGY);
Strongman (IND);
Mesdames Duersten, Koch, Mashayekhi (EGY),,'

Mrs. Dunkerley (Consultant)



0

WORLD BANK / INTERNATIONAL FINANCE CORPORATION

OFFICE MEMORANDUM
TO: Distribution below DATE: September 22, 1982

FROM: Masood Ahmed, Economist, EGY

SUBJECT: Revised Tables for Argentina and Colombia

Attached please find the revised tables for Argentina and

Colombia to be used in investment requirements calculation.

Distribution

Messrs. Bourcier, Rao, Moore, Desai, Khelil, Taylor

Goswami (EGY);
Strongman (IND);
Mesdames Duersten, Koch, Mashayekhi, Ribe (EGY);

Mrs. Dunkerley (Consultant)

NDesai:jo



J. Dunkerley
9/9/82

Table 6

ARGENTINA: Revised Energy Projetions (Unit: mtoe)
(Point Projections for Investment Requirements

1980 1985 1990 1995
Oil 27.7 27.5 30.0 32.0
- Production 24.5 27.5 30.0 30.0
- Net Imports 3.2 - - 2.0

Gas 9.0 10.6 17.3 24.9
- Production 7.4 9.0 15.7 23.3
- Imports 1.6 1.6 1.6 1.6

Coal 0.8 1.7 1.8 3.5
- Production 0.3 0.7 0.8 1.5
- Imports 0.5 1.0 1.0 2.0

Primary Electricity 4.4 5.3 8.0 14.6

Total Primary Commercial Energy 41.7 45.1 57.1 75.0
- Production 36.6 43.4 56.1 69.4
- Imports 5.1 1.7 1.0 5.6



J. Dunkerley
9/8/82

Table 6b

ARGENTINA: Revised Power Supply Forecast (Unit: TWH)

1980 1985 1990 1995

Total Electricity 39.5 47.0 61.4 80.3

Primary 17.5 21.3 32.0 58.4
- Hydro 15.2 15.2 25.9 48.4

- Nuclear 2.3 6.1 6.1 10.0

Thermal 22.0 25.7 29.4 21.9
- Oil 13.2 13.5 10.4 7.6
- Gas 7.4 9.6 13.4 8.1
- Coal 1.4 2.6 5.6 6.2

Notes for Revision:

1. Total nuclear and generation projections by Mr. Smith retained.

2. Coal production projections from J. Strongman (IND). Consumption numbers

revised accordingly, leaving coal import projections unchanged. (J.

Dunkerley).

3. Gas imports assumed to stay constant at 1980 levels. Keeping total gas

consumption unchangad, gas production numbers have been revised downwards

(J. Dunkerley).



R. Taylor/N. Desai
9/10/82

Table 2a

COLOMBIA: Revised Primary Energy Projections

(Unit: mtoe)

1985 1990 1995
Oil

Production 7.0-8.0 6.4-7.5 4.7-6.2
Net Imports 0.9-2.3 4.4-6.6 8.0-11.7
Consumption 8.9-9.3 10.2-13.0 14.2-16.4

Coal
Production 3.6-6.1 9.2-16.8 13.6-31.3
(Exports) (0)-(2.5) (5.6)-(11.2) (10.0)-(24.5)
Consumption 3.6 3.6-5.6 3.6-6.8

Natural Gas
Production 1.6-1.8 1.9-2.5 2.2-3.6
Consumption 1.6-1.8 1.9-2.5 2.2-3.6

Primary Electricity
Production 5.9 7.7 11.4
Consumption 5.9 7.7 11.4

Total Primary Commercial Energy
Production 18.1-21.8 25.2-34.5 31.9-52.5
Net Imports (Exports) (1.8)-2.5 (8.5)-1.0 (15.5)-1.0
Consumption , 20-20.6 25.1-26.8 31.4-35.0



R. Taylor/N. Desai
9/10 /82

Table 2b-COLONBIA: Revised Primary Energy Projections
(Unit: mtoe)

(Point Estimates for Investment Requirements)

1985 1990 1995
Oil

-Production 7.5 7.0 5.5
-Net Imports (Exports) 1.4 3.2 6.0
-Consumption 8.9 10.2 11.5

Coal
-Production 4.5 16.4 21.8
-Net Imports (Exports) (0.9) (10.8) (15.0)
-Consumption 3.6 5.6 6.8

Natural Gas
-Production 1.8 2.5 3.6
-Consumption 1.8 2.5 3.6

Primary Electricity

-Production 5.9 7.7 11.4
-Consumption 5.9 7.7 11.4

Total Primary Commercial Energy
-Production 19.7 33.6 42.3
-Net Imports (Exports) 0.5 (7.6) (9.0)
-Consumption 20.2 26.0 33.3
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1. Forecast A for power generation was accepted. The ranges for consumption
presented in original Table 2 were thus narrowed. Further narrowing of
the ranges in coal and gas consumption resulted from the assumption of 34%
conversion efficiency in power generation uniformly.

2. Oil production numbers were revised downwards by Mr. Khelil.

3. Minimum coal consumption for 1990 and 1995 resulting from revision
described in note (1) above is 5.3 and 6.3 mtoe respectively. However,
John Strongman (IND) suggested minimum coal consumption in 1990 and 1995
to be at the same level as in 1985, i.e., 3.6 mtoe. The underlying
assumption was that in case of production shortfalls, Colombia would
maintain export levels at the lower end of the range and accept
restrictions on domestic coal consumption.

It was assumed that if domestic coal consumption indeed was
restricted to 3.6 mtoe in 1990 and 1995, the difference between potential
demand and 3.6 mtoe will be met by use of oil. Oil consumption numbers
were thus increased for both 1990 and 1995.

Ranges for oil imports and net primary energy imports (exports) were
calculated according to whether coal consumptijon was supply-constrained
and not as (Max. Cons. - Min. Prod.) to (Min. Cons. - Max. Prod.). Please
also note that coal export ranges are derived as (Min. Prod. - Min. Cons.)
to (Max. Prod. - Max. Cons.).

4. Point estimates for oil production were supplied by Mr. Khelil. Those for
coal exports by Mr. Strongman. Gas and coal consumption were assumed to
be at the high end of the range.



Table 3

COLOMBIA: Electricity Supply Projections

Forecast A in the original note accepted. The corresponding fuel
requirements for thermal power generation assuming 34% conversion
efficiency are given below (unit: mtoe).

1980 1985 1990 1995
Coal 0.43 0.75 1.58 1.58
Oil 0.17 0.08 0.08 0.08
Gas 0.95 0.18 0.18 0.18

Total 1.55 1.00 1.83 1.83



WORLD BANK / INTERNATIONAL FINANCE CORPORATION

OFFICE MEMORANDUM
TO: Distribution , DATE: September 20, 1982

FROM: Masood Ahmed, EGYEA ,

SUBJECT: Study of Electricity Demand Prospects in Major Developing Countries

I am pleased to attach for your information a copy of the final
report prepared by Mr. Bernard Montfort on the above subject. As many of
you are aware, this study was commissioned as part of the background work
for the proposed Energy Policy Paper. While an earlier draft of the study
was discussed with Regional and EGY staff in July 1982, any further
comments you might have would be welcome. Please send them to Nikhil Desai
(x74694) or to myself (x74545).

Attachment

Distribution: Messrs/Mmes. Rovani, Bourcier, Sheehan, Sadove, Fish, Moore,
Ribe, Bharier, Albouy, Taylor, Desai, Goswami, Dunkerley (EGY); Lamson-Scribner
(ASP); Beach (AEP); Moscote (LCP); Linder (LCP); Reekie (EMP); Thiam (WAP);
Erkmen (EAP); Strongman (IND).



The World Bank / 1818 H Street, N.W., Washington, D.C. 20433, U.S.A. • Telephone: (202) 477-1234 * Cables: INTBAFRAD

September 20, 1982

Dear Mr. Thorson:

Thank you for sending me the list of UNIDO energy related
publications and activities. I found it an extremely useful
compendium and have circulated it to my colleagues for their
information. There are two items on your list of publications
which I am particularly interested in and would appreciate
receiving copies of. These are:

1. Report on Second Worldwide Study of
the Petrochemical Industry: Process
of Restructuring; May 1981, No. ID/NG.336/3
Add. 1.

2. Industrial Energy Planning and
Management: An Outline of a Possible
UNIDO Training Program (Paper
presented to Meeting of Experts
on Training, New York, December 1981.
(No reference number).

I would also be interested in receiving any information
or material resulting from the Workshop on Energy Consumption
and Conservation in Cane Sugar Industry (activity No. 103).

Best personal regards,

Masood Ahmed

Mr. L. W. Thorson
World Bank/UNIDO Co-operative Programme
Vienna International Centre
A-1400 Vienna, Austria



WORLD BANK / INTERNATIONAL FINANCE CORPORATION

OFFICE MEMORANDUM
TO: Mr. Ersef Erlkaen, Chief, EAPEG DATE. September 17, 1982

FROM: Julian Bharier, Chief, EGYEA

SUBJECT: MALAWI: Energy Assessment Report

I refer to your memorandum of today expressing your continuing
concern regarding the treatment of the future development of the power
sector in Malawi. The facts of the matter are as follows:

(i) Following the Yellow Cover review meeting (at which
this question was extensively discussed) and subse-

quent discussions between Messrs. Tuncay, Ahmed and
Collins, the relevant paragraphs in the Yellow Cover
Report were substantially revised, as can be seen
from the attached texts from both the Yellow and

Green versions. The new text now states that Kapachira
is a sensible choice for the next generation project
and the discussion of Fufu falls as an alternative to
Kapachira was deleted. The reference to diversification
now relates to further capacity expansion programs for
the 1990's and frankly, I cannot see how one could
disagree with the recommendations that "the choice of

future projects should be made from the whole range of
potential hydro projects in Malawi and not just those
located on the Middle Shire River."

(ii) We believe that this revised text is entirely consistent
with ESCOM seeking and obtaining Bank support for
Kapachira as the next major generation project for this
decade.

(iii) As the draft Green Cover Report, incorporating this
revised text, was reviewed and cleared by your division
before it was sent out to the Government we had also
assumed that the revisions made therin were satisfactory
to your staff. The Green Cover was issued in May and
we have received no coments since then.

(iv) Cetainly ESCOM did not find any objections to this
discussion. Contrary to your unders tanding, the Green

Cover Report was discussed in detail, paragraph by
paragraph, by the follow-up mission with the Acting
General Manager, Mr. Dixon, and he raised no objection
or made any comment on the relevant section. Nor were
any further comments sent by the Government or ESCOM
after the mission although we invited them to do so.
They have since requested 150 copies of the final report.
Incidentally, it has always been our general practice
to ensure, as you recomiend, that reactions on technical
matters from the host country are obtained from all
concerned entities.



Mr. Ersef Erkmen - 2 - September 17, 1982

(v) Finally, we submitted the draft Blue Cover Report
for regional clearance in accordance with the recently
clarified procedures. We understand that the report
was sent to projects staff by the Programs Division
nearly a month ago but no comments were made at that
time. The report was subsequently cleared by the
Chief Economist and 1,000 copies have been printed.
We are holding up the distribution at the request
of Mr. Bronfman but we believe your concerns have
already been addressed and that there is nothing
in the report which is inconsistent with your plans
for the next power project in Malawi.

We are awaiting the final decision of the Region on this matter.

cc: Messrs. Gulhati, Bronfman, Reese



TABLE 4.3

Interconnected System Electricity Supply 1975-90

1975 1981 1985 1990

Installed Capacity (MW) 69.2 144 164 184
Hydro (M-W) a 40.0 124 144 164Thermal (MW) 29.2 20 20 20Firm Capacity (MW) b/ 43.0 94 114 144

Maximum Demand (MW) .c. 48.2 72 1l1 142

Generation: (GWh) 262.7 413 546 729Hydro (GWh) 256.0 412 545 728
Thermal (GWh) dI 6.7 1 1 1

Notes: a/ Fourth and fifth 20 MW units at Nkula added in 1985 and
1987.

b/ Firm Capacity excludes thermal plant and one hydro unit upto 1984; two hydro units beyond 1984.

c/ Maximum demand and generation growth is without thefertilizer load as discussed above.

d/ Excludes a small amount of thermal generation in isolated
systems which equals 1.7 GWh in 1975, 15.5 GWh in 1981,24.3 GWh in 1985 and 32.0 GWh in 1990. Some of this may bereplaced by hydro generation as these systems are connectedto main grid.

4.17 While the next generation project is well defined, the choice ofthe optimal project to meet subsequent load growth is still open. Thecurrent power generation development program is based entirely oncontinued development of the Middle Shire River and the next project tofollow Nkula in this program is the Kapachira scheme, which would have anultimate capacity of 120 MW. Preliminary estimates indicate that thecapital costs of the scheme would be about K 120-130 million to cover thecivil works for the entire project and the installation of the first two30 MW units. This would result in a unit cost of electricity from the



scheme of between 3.3 to 5.0 US, per kWh..1/ Thus,Kapachira appears to be

an attractive project but there are valid reasons for examining other

alternatives. The first relates to the question of security of supply.

There was no flow in the Shire River between 1915 and 1935 due to the low

level of the lake during that period and, while the possibility of this

happening again is much lower due to regulation at the Liwonde Barrage,

the probability of a significant reduction 
in flow cannot be entirely

ruled out and has been quoted as one in eighty years. 
In the interest of

future security of supply, it would be prudent to consider

diversification away from this area when planning 
for capacity expansion.

4.18 Diversification is also a feasible policy in a country like

Malawi because of the availability of a number of rivers with hydropower

potential. Unfortunately, the investigation and 
ranking of potential

hydro sites has so far been restricted mainly to the Middle Shire River,

so the choice of alternatives to the Kapachira project is limited by

inadequate information. One alternative on which some preliminary work

has been done is the Fufu Falls on the South Rukuru River 
in the

country's northern region. However, one drawback with this project,

which would have an estimated capacity of 100 MW, is that it would

require an inter-seasonal reservoir which, 
on the basis of available

information, would inundate the township of Rumphi 
(population around

5,000). No cost figures are available for this scheme, 
so its overall

economic feasibility cannot be judged at this time. Nevertheless, this

reinforces the need to begin a systematic and comprehensive hydro

identification and ranking study so that future power supply projects can

be chosen from the whole range of available alternatives. 
Another

alternative which should also be considered for the 1990's is the

possibility of importing power from a low cost 
hydro scheme in a

neighbouring country, such as the Cabora Bassa scheme in Mozambique.

While there are obvious political and security considerations that make

this an unlikely candidate for immediate development, these factors could

easily change during the decade and some reliance on imported power could

well b part of the least cost development program for the 1990's.

1/ Assuming 40 year plant life; 10% discount rate; annual operating and

administration costs of 1% of capital cost; and an annual generation of

340 GWh from the scheme.
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TABLE 4.3

Interconnected System Electricity Supply 1975-90

1975 1981 1985 1990

Installed Capacity (MW) 69.2 144 164 184

Hydro (MW) a/ 40.0 124 144 164

Thermal (MW) 29.2 20 20 20

Firm Capacity (MW) b/ 43.0 94 114 144

Maximum Demand (MW) E. 48.2 72 111 142

Generation: (GWh) 262.7 413 546 729

Hydro (GWh) 256.0 412 545 728

Thermal (GWh) 6.7 1 1 1 '

Notes: a/ Fourth and fifth 20 MW units at Nkula added in 1985 and

1987.

b/ Firm Capacity excludes thermal plant and one hydro unit up

to 1984; two hydro units beyond 1984.

c/ Maximum demand and generation growth is without the

fertilizer load as discussed above.

d/ Excludes a small amount of thermal generation in isolated

systems which equals 1.7 GWh in 1975, 15.5 GWh in 1981,

24.3 GWh in 1985 and 32.0 GWh in 1990. Some of this may be

replaced by hydro generation as. these systems are connected

to main grid.

4.18 Beyond Nkula, the current power generation development program

is based entirely on continued development of the Middle Shire 
River and

the next identified project in this program is the Kapachira scheme,

which would have an ultimate capacity of 120 MW. Preliminary estimates

indicate that the capital costs of the scheme would be about K 120-130

million to cover the civil works for the entire project and the install-

ation of the first two 30 MW units. This would result in a unit cost of

electricity from the scheme of about 4.0 US; per kWh../ On the basis of

1/ Assuming 40 year plant life; 10% discount rate; annual operating and

administration costs of 1% of capital cost; and an annual generation of

340 GWh from the scheme.
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these estmates, Kapachira appears to be a sensible choice for the nextgeneration project. However two points should be considered in planningfor capacity expansion in the 1990's. First, the choice of future pro-
jects should be made from the whole range of potential hydro pojects ri
Malawi and not just those located on the Middle Shire river, wich is theonly area to have been investigated systematically to date. Diversifi-
cation of the hydro system away from the Middle Shire would also allaythe concerns about security of supply which stem from the fact that therewas no flow in the Shire River between 1915 and 1935 due to a fall in the
level of the lake. While the possibility of this happening now is much
lower due to regulation at the TIwonde Barrage, the probability of a
significant reduction in flow cannot be entirely ruled out and has been
quoted as one in eighty years. Diversification is also a feasible policyin a country like Malawi which possesses a number of rivers with hydro-power potential. However, it is important that this potential be betterdefined through a systematic and comprehensive study to identify and rankall the potential major hydro sites.

4.19 The second point that should not be ignored is the possibilityof importing power from neighbouring countries which have large and lowcost hydro reserves. An example is the Cabora Bassa scheme in neigh-bouring Mozambique which could be tied into the Malawi grid through a 220km transmission line from Tete to Blantyre at a cost of about K 35million (1981 prices).1 / The Mozambique Government has plans to developan additional 2000 MW of capacity at Cabora Bassa and has had preliminarydiscussions on interties with the Governments of Malawi, Zimbabwe andSouth Africa. There are other possibilities for regional power projects
which could be explored and which might well form part of Malawi's least
cost power development program for the 1990's.

1/ Cost for two single circuit 220 kV lines erected on lattice steeltowers with substations at both ends.



September 17, 1982

Mr. De Raet

Pierre:

1. I do not think that the wording of this draft is strong enough in
regard to the potential duplication of work that is likely to result from the
appointment of the CIDA financed energy advisor. Even under the most optimistic
assumptions (complete access to petroleum sector information, strong commitment
to develop comprehensive and well defined sector programs, etc.), there is
barely likely to be enough work for two high level energy advisors, plus the
electricity advisor we are also funding.

2. I think we should, at the very least:

(i) express our concern that this move is likely to lead to
serious problems of overlap and duplication;

(ii) ask the Government to let us know how it proposes to resolve
this potential problem - ask for detailed scope of work for
both advisors and whether they will be more closely involved
in petroleum issues than has been the case in the past; and,

(iii) indicate that as part of the continuing supervision of the
power sector TA credit, we would need to be assured that the
funds provided under the project were being used effectively
and that if this were not the case, it would be difficult
for us to continue to finance the services of a (superfluous)
advisor.

3. If we do not respond strongly now, I believe we would make de Mesmay's
position extremely difficult. He has privately indicated that if the arrival
of another advisor resulted in his position becoming untenable, he would be
forced to resign.

4. Can we discuss?

Masood Ahmed



DRAFT
PdR/mg
August 30, 1982

Son Excell ence CheilA Amidou Kane
Ministre du D6velopement Industriel et de l'Artisanat
Dakar

Monsieur le Ministre,

Nous tenons a vous remercier vivement pour l'accueil que vous

et vos services ont rgserv6 a notre mission d'6valuation du secteur 6nerg6tique en

juin dernier. Cette mission a eu l'occasion de faire un tour d'horizon complet des

differents sous-secteurs gnerg~tiques et a pu 6galement avoir des discussions utiles

avec les entreprises concerndes par le secteur.

Nous tenons a vous informer de l'avancement de nos travaux.

Nos services procedent actuellement a la r6daction du rapport, et apres rgvision

interne et traduction en langue frangaise, nous souhaiterions le discuter avec

vous mgme et les services concerngs. A ce stade, nous croyons qu'une telle mission

pourrait se situer en d6cembre ou janvier prochain. Nous nous remettrons alors en

rapport avec vous pour en fixer les dates.

Certaines conclusions de la mission semblent devoir mariter

une attention imm6diate. Nous nous fdlicitons des structures mises en place par le

gouvernemant du San6gal dans un pass6 rscent en vue de mieux coordonner la politique

gnerg6tique dans son ensemble au niveau du pays. La Banque a souhait6 soutenir cet

effort et c'est ainsi que, dans le cadre du projet d'Assistance Technique et d'ing6-

nierie au secteur 6lectricit6, la Banque a financg un expert attach6 a votre cabinet.

Comme vous le savez par ailleurs, la Banque entretient d'6troits contacts avec l'ACDI

dans ce secteur. Celle-ci nous a r6cemment inform6s de son intention de financer

6galement un expert de haut niveau attach6 a votre cabinet. Nous espgrons vivement

que ces deux experts coopgreront 6troitement et aideront a la raflexion dans le secteur

Energ6tique.
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La mission a eu son attention attirde sur le fait qu'au cours des

dernieres annaes la demande en matiere d'gnergie 61ectrique s'est situ6e A un

niveau lgerement inf~rieur a celui pr6vu par la SENELEC, a quelque 4% par ann6e

contre 7 a 9% calculg par la SENELEC. Sur ces bases, nous croyons qu'il serait

imprudent de s'engager des a pr6sent dans de nouveaux investissements de production.

Aussi nous semble t-il qu'une d6cision en ce qui concerne la prochaine turbine a

gaz de 15mw ne devrait etre prise que dibut 1983, lorsque la consommation effective

d'ilectricitg en 1982 sera connue.

Nous adressons copie de la prssente lettre a Son Excellence

Mamoudou Tourg, Ministre du Plan et de la Coop6ration, et a Monsieur Louis

Alexandrenne, Prasident Directeur Ggn6ral de la SENELEC.

Je vous prie de croire, Monsieur le Ministre, a l'assurance de ma

tres haute considdration.

Michel Palein
Chef de Division
D6partement

To be cleared with and cc: Skillings, Russell, Ahmed, Thiam, Bharier

PdR/mg



OFFICE MEMORANiDK
TO Mr. Julian Bharier, Chief, EGYEA September 15, 1982

Masood Ahmed, EGYEA ~

SUEICT MAURITIUS: Energy Sector Follow-up Mission -
Back-to-Office Report

In accordance with my terms of reference of August 24, 1982, I
visited Mauritius from August 29 to September 5 to prepare the proposed
Technical Assistance Project for Energy Planning and to follow up on the
discussion of other energy sector issues. During my stay I met with the

new Minister of Energy, Professor S. Kassenally and his staff, as well
as with the acting Director of the Ministry of Economic Planning and
Development and other officials concerned with energy issues. (See
Annex 1 for a list of persons met.) I also met with the resident repre-
sentative of UNDP and with local and visiting ODA Staff concerned with
energy. The results of these discussions are summarized below.

Technical Assistance Project Preparation

2. Institutional Arrangements The most import development in this
regard has been the decision of the new Government to strengthen the
policy and planning functions of the Ministry of Energy which had
previously been primarily an administrative body. A new Energy Policy and
Projects Division has been set up in this ministry and it has taken over,
from the Energy Planning Section of the Ministry of Economic Planning and
Development (MEPD), the key staff and principal responsibilities for energy
policy formulation, cordination of energy sector agencies, and the
preparation of an energy investment program. Under these new arrangements
the Ministry of Economic Planning will focus primarily on ensuring that
the policies and programs put forward by the Ministry of Energy are
consistent with the overall macroeconomic framework and with the Govern-
ment's broad sectoral priorities.

3. As a result of this change in the institutional framework for
energy policy and management, the Government has proposed that the imple-
menting agency for the energy planning technical assistance project should
be the Energy Policy and Projects Division in the Ministry of Energy rather
than the Energy Planning Section of MEPD as was originally envisaged. The
mission has reviewed the new institutional arrangements for the energy
sector and supports this proposed change as do the resident staff of the
UNDP and ODA. The scope and objectives of the project would remain
unchanged with the only difference being that the long term energy advisor
and the various short term consultants provided under the project would
now be housed in the Ministry of Energy and the Ministry's staff would be
the principal counterparts for the project.

4. Project Document Working with the staff of the Ministry of
Energy, I revised the draft UNDP project document to reflect the new insti-
tutional arrangements and to define the project's output and timing in more
detail. A phased project budget covering both donor and Government inputs
has also been prepared. This revised document, a copy of which is attached
as Annex II, was reviewed by the Minister of Energy at the end of my stay
and he has requested that we proceed with its final processing as soon as
possible. I also gave a copy of the document to the UNDP Resident Repre-
sentative and briefed him on the main changes made therein. As mentioned
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earlier, he supports these changes and would like to see an early start

to project implementation.

5. The next steps for project processing within the Bank are

(i) review and clearance of the proposed project document by the

concerned departments (Legal, Controllers, Programs, Projects and the

Technical Assistance Unit in the RVP's office); and (ii) Management

approval for the Bank to act as executing agency for this project.

These steps are being pursued with the help of Ms. A. Vaughn of the

Regional Technical Assistance Unit. Copies of the Project document are

also being sent to the UNDP Regional Bureau and Energy Account offices

in New York for their final approval and to the relevant ODA officers

in London for their information. All these agencies had approved the

draft project document on a preliminary basis and the approval of the

final project document is not expected to pose any problems.

6. Project Implementation Assuming no unforeseen hitches, the

ODA financed energy advisor should be on the ground by the end of 1982

and disbursements for short term studies will start in calendar 1983.

A detailed work program for 1983 for the Energy Policy and Projects

Division will be submitted for review to the Bank by February 1983.

Other reporting requirements for the project are spelt out in section IIIB

of the attached project document.

Other Sector Issues

7. Feasibility Study of Coal Fired Power Station Progress is

being made on carrying out this study with French bilateral assistance.

Terms of Reference for the study are being reviewed by the Regional

Power Division at the Government's request, and comments will be sent

shortly.

8. Ethanol Project Review In early June, the Government signed a

contract with an Austrian manufacturing firm for a $13 million turnkey

project to construct a 60,000 litres/day ethanol distillery producing
for both domestic and export markets. The project would be financed mainly

by a suppliers' credit arranged through an Austrian Commercial Bank. A

precondition of contract effectiveness is that the project be approved

by the World Bank (as part of the conditions attached to SAL 1, all

public investments in excess of $10 million have to be reviewed by the

Bank). Consequently the Government has formally requested the Bank to

review this proposal and forward its comments so that a final decision
can be made on the project. The relevant documents which I carried back

to Washington, have been sent first to Industrial Projects Staff for

their comments.

9. Visit of Minister of Energy Minister Kassenally will be

visiting Washington from September 20 - 26 and he indicated an interest

in meeting with Bank staff during his visit to discuss possible Bank

assistance for petroleum exploration and other sector issues. I will
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arrange for a meeting with EGYD2 staff. Meetings are also being
arranged with the concerned regional staff.

Annexes

cc: Messrs.: Gue, Schott, Blay, Devaux (EA2), Wyss, Bronfman, Erkmen,
Tuncay (EAP), Ms. Vaughn (EANVP), Segura (IND), Rovani,
Sheehan, Rao, Fish, Elejalde, Bauer, Terrado (EGY)

EGYEA Staff

M. Ahmed:mfb



ANNEX I

LIST OF PERSONS MET

Ministry of Energy & Internal Communications

Mr. A.S. Kasenally, Minister
Mr. K. Sumodhee, Permanent Secretary
Mr. R. Kisnah, Energy Policy & Projects Division
Mr. R. Dookhony, Principal Assistant Secretary

Ministry of Economic Planning & Development

Mr. G. Wong-Su, Acting Director

Mr. D. Dussoruth, Economist
Mr. P. Nowbuth, Economist

Council on Economic & Social Welfare

Mr. Ignarce, General Secretary

UNDP

Mr. B. Danisman, Resident Representative
Mr. S. Rosino, Assistant Resident Representative
Mrs. Yang, Program Officer

ODA

Mr. B.G. Little, Engineering Adviser (Nairobi Regional Office)

Mr. P. Dearden, Economist (Nairobi Regional Office)
Mr. C. Thomson, Second Secretary (AID)

Shell

Mr. E. Piat, General Manager



ANNEX II

UNITED NATIONS DEVELOPMENT PROGRAMME

Project of the Government of

MAURITIUS

PROJECT DOCUMENT

Title: Energy Planning and
Management

Number: MAR/82/ /A/01/42 Duration: 36 months
MAR/82/ /A/ /Energy Fund

Sector: Natural Resources

Sub-Sector: Energy

Government Ministry of Energy & Internal

Implementing Communications/Energy Policy
Agency : and Projects Division

Executing International Bank for

Agency: Reconstruction and Development
(IBRD)

Estimated October 1, 1982
Starting
Date

Government $100,000 UNDP

Inputs (in kind): Inputs: $200,000
(IPF: $70,000)

(Energy Account $130,000

Parallel:
financing
UK-ODA :$200,000

Signed: __ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _

on behalf of the Government Date

on behalf of the Executing Agency Date

Shirley Boskey, Director
International Relations Department

The World Bank

on behalf of the United Nations Date
Development Programme



PART I. LEGAL CONTEXT

1. This project Document shall be the instrument

referred to as such in Article I, paragraph 1, of the

Assistance Agreement between the Government of Mauritius

and the United Nations Development Programme, signed by the
Parties on 29 August, 1974.

THE PROJECT

II. A. Development Objectives

1. The aim of this project is to assist the Government

of Mauritius in strengthening the technical capabilities of
the newly created Energy Policy & Projects Division (EPPD)
within the Ministry of Energy & Internal Communications.

2. EPPD has as its immediate responsibilities the

coordination of the work being done on various energy
issues by different Government, private and international
agencies. It will also consolidate and expand the existing
energy data base and prepare, over the next two years, a

long term national energy plan and an associated investment
program for projects in the energy sector.

3. The project will enable the Energy Policy & Projects
Division to discharge these responsibilities effectively
and thereby assist the Government in developing a national
energy policy formulation and sector management capability.

II. B. Immediate Objectives

The immediate objectives of the project are:

a) The provision of a long-term energy planner (18-24
months) who would help in defining and implementing
the work programme of EPPD and provide on-the-job
training to the staff working in the division.

b) The provision of short-term consultants in order to
assist the EPPD in the formulation of a National
Energy Plan as well as to carry out critical
analyses of various energy options. Section IIF
provides a preliminary list of studies for which
consultants may be required. As a detailed work
program is prepared and depending on the expertise

of the long-term adviser himself, some of the
studies may not be required or other studies may be
added.

c) To provide a program of training to the counterpart
staff in order to strenghten their technical

capabilities for energy planning and assessment.

/II.C. Special
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II. C. Special Considerations

None.

II. D. Background and Justification

1. A joint UNDP/World Bank Energy Assessment Report for

Mauritius (Report No. 3510-MAS) has recently outlined an
Accelerated Energy Program for the 1980s. This program, if

successfully implemented, will allow Mauritius to move from

almost total oil-dependence for its energy requirements, to a

point where nearly half of the national energy supply will be
met from other alternative sources. Table I indicates the

situation if oil-based energy systems were to continue (the BC
scenario) and in contrast the situation that would prevail under

the accelerated Energy Program (AEP scenario).

TABLE I

ENERGY CONSUMPTION AND SUPPLY PROJECTIONS

(Thousand toe's)

Actual BC Scenario AEP Scenario
1980 1985 1990 1985 1990

Primary Energy
Demand 211.0 270.0 330.0 270.0 330.0

Less
Conservation 0.0 0.0 0.0 15.0 35.0

Net Primary
Energy Demand 211.0 270.0 330.0 255.0 295.0

Net from:

Hydro 18.1 24.4 24.4 24.4 24.4
Bagasse 5.7 9.0 9.0 33.3 55.6

Coal 1.0 1.0 1.0 1.0 37.7
Ethanol 0.0 0.0 0.0 0.0 5.3

Subtotal 25.1 34.4 34.4 58.7 123.0
Residual Demand

for Petroleum 185.9 235.6 295.6 196.3 172.0

Petroleum as
Percent of Net
Primary Energy 88.0 87.0 90.0 77.0 58.0

Imports-Coal
and Petroleum 186.0 236.6 296.6 197.3 209.7

/2. In financial



2. In financial terms, the BC Scenario is projected to

result in an oil import bill of around $140 million (at 1980

dollar prices) or $280 million in current terms. This would

represent around 20 percent of forecast 1990 export earnings or

9 percent of GDP. In contrast, under the AEP Scenario the 1990

energy import bill would be about $175 million in current terms.

3. Government is fully aware of the need to move towards the

rapid implementation of the Accelerated Energy Program and is

taking a number of measures to this end. In this context, the

institutional and policy framework of the energy sector needs to
be strengthened considerably. A first step in this direction
was the establishment in May, 1981, of a small Energy Planning

Section within the ministry of Economic Planning and
Development.

4. In August 1982, as part of a restructuring of Ministerial

responsibilities, the new Government decided to strengthen the
policy formulation and monitoring capability in the Ministry of

Energy and Internal Communications (MEIC), by creating an Energy
Policy and Projects Division (EPPD). This decision was

accompanied by a transfer of the principal responsibilities for

energy policy formation and sector management from the Energy

Planning Section in the Ministry of Economic Planning to the new
Division in MEIC. The role of the Ministry of Economic Planning

& Development in the energy sector is now envisaged as being
primarily one of reviewing the policy and project proposals put

forward by the Ministry of Energy to ensure that they are
consistent within the overall macroeconomic framework and
Government priorities across the different sectors.

II. E. Output

a) A government White Paper on Energy setting out the

priorities and programs for the sector up to 1990
(by April 1983).

b) A detailed medium term investment program for the

sector covering both energy supply projects and
projects to improve the efficiency of energy use;

accompanied by preinvestment studies for the major
projects. (First draft by Dec. 1983; updated
annually thereafter).

c) A series of occasional papers on selected energy

issues for consideration and action by national
policymakers.

d) An energy data bank and information centre (by Dec.

1983). A National Energy Statistics handbook (by
Dec. 1984) to be updated periodically.
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e) A program of formal/informal training for the

duration of the project for the Staff of the EPPD
(by Feb. 1983).

f) Implementation of the above training program during
the life of the project. At the completion of the
project, it is expected that the proposed training
of EPPD staff will have been completed.

II. F. Activities

To achieve the objectives and output described

above, two groups of activities will be carried out

under this project:

(i) Short term studies of specific energy issues which

are necessary to prepare a medium term investment
program and to analyse policy options;

(ii) ongoing efforts over the life of the project which

will synthesize the results of specific short term

studies and strengthen the institutional

capabilities of the Division to enable it to carry
out its policy and coordinating functions.

These activities will be carried out by the staff of the
Division assisted by the long term energy advisor and
short-term consultants as required. A preliminary list of

activities in each group is produced below. However,
these priorities could change as additional issues are

identified during project implementation.

Group I - Short Term Studies

(i) Surveys of energy consumption in industrial,
residential, commercial and transportation sectors;
including non-commercial fuels in the residential
sector;

(ii) identification of mini-hydro sites and pre-

feasibility studies for potentially attractive
projects;

(iii) identification of the market potential for solar
water heaters and an economic feasibility study for
their expanded use;

(iv) evaluation of ongoing projects for the utilization
of wind energy for water pumping and electrical
generation on both Mauritius and the outer islands;

(v) assessment of the potential for energy conservation
in the sugar industry;



(vi) assessment of the potential for increasing the
efficiency of energy use i-i other industries, and

developing) an energy audit program "or the sector;

(vii) evaluation of ongoing studies of urban transport

with particular reference to fuel efficiency of the

transport sector;

(viii)revision of the Building Code to include energy

performance standards;

(ix) preparation of a current and projected energy

balance based on an analysis of consumption trends
for the various energy sources;

(x) an evaluation of alternative mechanisms for the

importation of petroleum products;

(xi) preparation of a revised electricity tariff
structure based on estimates of the long range cost

of electricity supply;

(xii) analysis of inter fuel pricing at the retail level

and its implications for relative consumption trends

and supply costs.

Group II - Ongoing Activities

(i) Preparing a Government White paper on Energy Sector

Strategy for the 1980's;

(ii) Preparing and updating a medium term investment

program and associated investment project profiles

for submission to various donor agencies;

(iii) coordinating the various actions required to develop

a bagasse electricity generation program; this would
include the setting up of a pilot pelletization

plant, developing an appropriate institutional
framework for the production and sale of bagasse
based electricity and developing a phased investment
schedule for bring onstream the different sugar

factories as energy producers;

(iv) monitoring the preparation of the coal thermal power

station feasibility study (being carried out with
bilateral assistance) and ensuring that the

necessary follow-up actions are undertaken;

(v) coordinating the preparation of a national energy
research and development policy particularly with
respect to new and renewable energy sources;



(vi) clarifying the roles and relationships of the

various energy supply and consuming agencies;

(vii) developing an adequate energy data bank;

(viii)strengthening the technical and economic

capabilities of the staff of the Division through
appropriate training.

(ix) evaluating and assessing the hydrocarbon potential

in the EEZ and developing an appropriate framework
for its realization.

II. K. Institutional Framework

1. The Government Implementing Agency will be the Energy Policy and

Projects Division (EPPD) of the Ministry of Energy and Internal
Communications. The EPPD which has recently been establishd has the
following broad framework for its operations:

(a) Handling all the issues related to the Central

Electricity Board, with emphasis on the monitoring
of the Board's activities in the energy development
programme;

(b) carrying out studies, formulating and evaluating

projects, participating in the financial
negotiations with regard to the by-products of the

sugar industry (e.g. bagasse, ethanol) used for
power generation:

(c) dealing as per (b) above with projects related to

renewable sources of energy - e.g. hydro, sea-wave
solar and wind, etc.;

(d) advising on the research and development programmes

for the energy sector, especially in respect of
thedevelopment of new sources of energy suited to
the country;

(e) studying and promoting measures designed to conserve
energy and submit appropriate policy
recommendations;

(f) monitoring and analysing the technical and economic
situation as regards imported energy (e.g. different
grades of oil, LPG, etc.) in order identify new
products (e.g. coal) and source markets;

(g) coordinating all activities related to the energy
sector carried out by the public organizations in
Mauritius and acting as the focal point in the field
of energy;
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(h) carrying out appropriate energy surveys for the

preparation of an energy data bank and eventually

the publication of annual energy statistics together
with an appropriate technico-economic analysis;

(i) preparing a long-term National Energy Plan, taking
into account the various constraints identified and

accordingly propose an investment programme;

(j) responsibility for the preparation of appropriate

project monitoring schedules and recommend necessary
corrective measures in order to ensure that project

completion is at least cost; and

(k) advising the Minister on all energy related issues

as well as such issues as may be required.

2. In addition to the above, the EPPD will be responsible for the

coordination of financial and technical inputs to the energy sector as
provided by multilateral and bilateral donor agencies. At the moment,
the EPPD comprises one professional staff together with basic supporting
staff. However, it is proposed to increase the permanent staff of the

Division by the addition of two other professionals (one energy planner
and one engineer) and other technical supporting staff as required.

The long-term energy advisor provided under this project and the

short-term Consultants will be located in the EPPD and report to the
Permanent Secretary of the Ministry of Energy and Internal

Communications.

II. L. Prior Obligations

1. The Government will have obtained a commitment from the Overseas
Development Association (UK) to provide the services of a long-term
energy adviser.

2. The project Document will be signed by the Resident Representative

on behalf of UNDP, and UNDP assistance to the project will be provided
only if the prior obligation stipulated above has been met to UNDP's
satisfaction.



PART III.- SCHEDULE OF MONITORING, EVALUATION AND REPORTS

III. A. Reviews

The project will be subject to periodic review in accordance with

the policies and procedures established by UNDP for monitoring project
and program implementation.

III. B. Progress and Terminal Reports

The EPPD will be required to submit quarter progress reports on

the project. The reports should include, inter alia:

(i) Description of proposed activities for the next

quarter;

(ii) Terms of reference for the proposed activities;

(iii) Consultant reports, studies, etc. prepared under the
project should be submitted in draft for comments

before they are finalized.

(iv) A detailed work programme for the whole year to be

submitted by October of the previous year. For the
first year of operation, the detailed work-programme
will be submitted by February 1983.

The above reports shall be submitted to the UNDP Resident
Representative, the ODA and the World Bank. A terminal report will be
prepared three months before the termination of the project.



IV. A. Project Budget Covering UNDP Contribution

(in U.S. Dollars)

COUNTRY MAURITIUS
Project NUMBER MAR/82/ /A/01/42

MAR/82/ /A/Energy Fund
PROJECT TITLE Energy Planning and Management

TOTAL 1982 1983 1984 1985
m/M $ m/m $ m7m $ /m $ -m/rm $

10 PROJECT PERSONNEL

11.01 Energy Planner 1/ 24.0 3.0 9.0 9.0 3.0
11.02 Consultants2! 16.5 150,000 7.0 59,000 6.0 55,000 3.5 36,000

11.99 Subtotal 40.5 150,000 3.0 16.0 59,000 15.0 55,000 6.5 36,000

30 TRAININC 20,000 3,000 10,000 7,000

Subtotal 20,000 3,000 10,000 7,000

40 EQUIPM4ENT
42 Nonexpendable 20,000 12,000 8,000

Subtotal 20,000 12,000 8,000

50 MIISCELLANEOUS 10,000 3,000 3,000 4,000

59 Subtotal 10,000 3,000 3,000 4,000

99 GRAND TOTAL 200,000 77,000 76,000 47,000

/ To be provided by ODA
, ODA will also provide approximately 4 man-months of short-term consultant services



IV. B. Project Covering Government Contribution in kind

(in Mauritian Rupees)

COUNTRY MAURITIUS
PROJECT NUMBER MAR/82! /A/01/42

MAR/82/ /A/Energy Fund

PROJECT TITLE Energy Planning and Management

TOTAL 1982 1983 1984 1985

m/m MRS m/M MRS m/M MRS m/m MRS m/M MRS

10, PROJECT PERSONNEL
11.01 Economist 36 226,000 3 15,000 12 72,000 12 76,000 9 63,000
11.02 Energy Planner 31 168,000 - - 12 54,000 12 60,000 9 54,000
11.03 Engineer 27 162,000 - - 6 30,000 12 72 9 60,000
13.00 Support Staff (5) 180 404,000 15 30,000 60 124,000 60 130,000 45 120,000

11.99 Subtotal 274 960,000 18 45,000 90 280,000 96 338,000 72 297,000

20 SUB-CONTRACT
21.01 Survey Works 200,000 - - 75,000 75,000 50,000

Subtotal 200,000 - - 75,000 75,000 50,000

40 EQUIPMENT /
41 Premises
42 Office Furniture

Equipment

99 GRAND TOTAL 1,160,000 45,000 355,000 413,000 347,000

1/ Included in General overheads for Ministry of Energy and Internal Communications
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WORLD BANK / INTERNATIONAL FINANCE CORPORATION

OFFICE MEMORANDUM
TO: Mr. Masood Ahmed DATE: August 24, 1982

FROM: Julian Eharier, Division Chief, EGYEA

SUBJECT: MAURITIUS: Energy Sector Follow Up Mission - Terms of Reference

1. You will visit Mauritius from August 29 to September 5 to prepare
the proposed Technical Assistance Project for Energy Planning and to continue
the dialogue with the Government on Energy Sector Issues.

2. Preparation of Technical Assistance Project for Energy Planning
and Management. You should assist the Government in further defining
the scope and focus of this project and in finalizing the draft project
document for submission to UNDP and ODA who are expected to provide
financial support for the project. In these discussions, which will be held
primarily with the Minister of Energy and his staff as well as the staff of
the Ministry of Economic Planning and Development, you should cover the following
points in particular:

(W) Institutional Arrangements for Project Implementation -
clarification of the respective roles of the Ministry of
Energy and the Ministry of Economic Planning and Development
in the light of the recent request by the Minister of Energy
for an Energy Adviser in the ministry;

(ii) clarification of the role envisaged for the Energy Planning
Section in coordinating the development of a program to
utilize bagasse for electric power generation;

(iii) further definition of the Government and donor inputs
envisaged for the project and an indication of their
preliminary phasing.

(iv) Preparation of a phased project budget which would be
required for the final project document.

(v) Establishment of project reporting requirements to UNDP,
ODA and the Bank. This should cover both the nature and
frequency of the interim reports to be submitted under
the project.

(vi) Finalization of the terms of reference for the long term
Energy Adviser and the qualification criteria for screening
potential candidates.

(vii) Preparation of a work program and expected output for the
Energy Planning Section for the first six months of the
project period.



Mr. Masood Ahmed - 2 - August 24, 1982

3. In this work, you should liaise closely with the UNDP Resident
Representative, Mr. Danisnan, and brief the local representative of ODA
at the end of your mission.

4. Follow-up Discussion of Sector Issues. You should review with
the Government and the CEB, the progress made on developing an operational
framework for utilizing bagasse for electric power generation. You should
also determine what actions the Government proposes to take in following
up on the recormmendations of the TRANSENERG study particularly in regard
to the setting up of a pilot project for the pelletization of bagasse to
enable its use in the intercrop period. During your mission you should also
obtain information on other sector issues (i.e., progress on developing
a conservation program; status of application of the fuel cost adjustment
clause for electricity tariffs; proposal to develop an ethanol project, etc.)
which may be of relevance in preparing an energy sector component for the
proposed second Structual Adjustment Loan.

5. On your way back from Mauritius, you should meet with ODA
representatives in London to discuss further preparation of the technical
assistance project for energy planning.

6. Upon your return, you will write a Back-to-Office Report
summarizing your findings, and complete the finalization of the technical
assistance project document which will then be submitted for approval to
Bank management.

cc: Messrs. Gue, Schott, Blay, DeVaux (EA2); Wyss, Bronfman, Erkmen,
Tuncay (EAP) Ms. Vaughn (EANVP); Rao, Wackman, Elejalde, Fish, Terrado (EGY)

cc & cleared with: Messrs. Nijhof (EA2); J. Besant-Jones (EAP)

MAhmed:cra



WORLD BANK / INTERNATIONAL FINANCE CORPORATION

OFFICE MEMORANDUM
TO: EGYEA Staff DATE: August 23, 1982

FROM: Masood Ahmed

SUBJECT: Guidelines for the Presentation of Energy Data in Bank Reports

I would appreciate your comments on the above draft guidelines
(by Wednesday, August 24, 1982 at lunchtime if at all possible). We
could then (finally!) finalize this paper.



Guidelines for the Presentation of

Energy Data in Bank Reports

M. Ahmed

Energy Assessments Division

August 18, 1982



INTRODUCTION

1. The growing importance of energy issues in national economic

management has led to increased coverage of the energy sector in many

types of reports. However, there is still no clear, consistent and

standardized format for the presentation of energy sector information.

This paper reviews the problem and proposes guidelines to meet the needs

of policymakers as well as operational staff dealing with energy issues.

The paper is divided into three parts: the first part sets out the basic

framework within which aggregated energy data should be presented--"the

national energy balance"; the second part deals with the use of

appropriate units and conversion factors to construct such a balance from

raw demand and supply data for the various fuels; and the third part

briefly discusses some special problems posed by:

(i) the differences in end use efficiency of various fuels;

(ii) the inclusion of wood and other non-commercial energy

sources; and

(iii) the conversion of primary electricity into its fossil

fuel equivalent.
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I. ENERGY BALANCES

2. An energy balance is a convenient framework for recording and

analyzing the patterns of energy supply and consumption.l/ It enables

one to trace through, for any given fuel, the relative contribution of

indigenous production and imports, the losses that are incurred in

transformation and distribution, and the distribution of that fuel among

the various final users. Also, as the data are generally presented in

common energy units, such a balance can be used to assess, either for any

particular consuming sector or for the economy as a whole, the relative

contribution of different fuels to total energy supply.2/

An energy balance also serves two other useful purposes. First, if

rigorously designed, it can serve as an exacting test of the internal

consistency of the basic data. And second, by showing the

interrelationships between supply, transformation and final use, it

provides a basis on which to construct forecasting models either for each

energy industry separately or for all forms of energy taken together.

Even if such models are not used in the actual process of forecasting,

they are an invaluable tool for testing the basic consistency and

plausibility of forecasts made by other methods.

1/ A number of other methods can also be utilized to present energy

data. One which is used in some reports is an energy flow diagram which

is a more graphic representation of the same type of information. An
example of such a diagram is included as Annex IT.

2/ See Part II below on the choice and construction of standard energy

unit.
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3. Energy balances may be constructed in a whole host of different

ways. No one format is right and the others wrong; and different formats

may be useful for different purposes. At the same time, a variety of

formats makes the cross country comparison of national and regional

energy sector information unnecessarily difficult. Fortunately, there

appears to be a growing recognition of this problem in the international

community and a move towards the adoption of a standardized format for

the presentation of energy balances.

4. The format that many international organizations are adopting is

based on the one developed by the OECD and the International Energy

Agency after consultation with those member countries with experience in

this field. A similar format has also been used in many of the Bank's

own reports (Energy Assessment Reports, other sector studies,etc.). A

sample energy balance is attached as Annex 1. It is recommended that

henceforth this general format be adopted for the presentation of energy

balance information in all relevant Bank reports. At the same time, it

must be recognized that this format may not be completely applicable to

all country situations, and there will have to be some flexibility in

applying this general rule.

5. Although most energy balances give the same basic information, a

number of points--other than growing international acceptance--can be

made in favour of the recommended format. First, by clearly separating

the supply, demand and transformation sectors for all fuels individually

and together, it allows the analyst to draw attention easily to the areas

which require policy revision and action. Second, its format is such

that the rows and columns can be readily collapsed to provide a more
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aggregated picture if required. And finally, its disaggregated nature

allows one to focus on the specific gaps in information which will

inevitabIly be encountered in many developing countries. While these

gaps will mean that the format may have to be simplified initially, they

will also serve to guide and direct the efforts to build up and augment

the energy sector data base. However, even where the relevant data are

available, a number of problems will need to be overcome in transforming

these data into an integrated energy sector balance. These problems are

discussed in the following sections

II. COMMON UNITS AND CONVERSION FACTORS

6. The first step in preparing an energy balance, once the basic

data have been collected, is to transform this raw data into comparable

common units. The need for common units for energy measurement arises

because the units in which various fuels are most naturally measured

(tons for coal, tons or barrels for oil, kilowatt hours for electricity,

cubic metres for natural gas or fuelwood) are disparate. In principle,

any one of these (or of many others) could be used as a denominator, as

long as the relevant conversion factors were applied. In practice,

however, neither the choice of a common unit nor of the appropriate

conversion factors is straightforward.

7. The generally accepted convention for converting measurements of

different fuels into common units is to use their calorific value which

measures the potential heat energy that could be derived from a unit of

that fuel. The actual mechanics of effecting this conversion are, in



- 5 -

general, straightforward. The calorific content of most primary fuels--

gas, coal, petroleum--can be determined relatively easily although care

must be taken to ensure that any "standard" values used actually

correspond to the types of coal, gas, etc. found in the particular

country. This is important because for most fossil fuels there can be

substantial variation in calorific content across different deposits, and

for fuelwood across different species. Moreover, how the physical

quantity of a fuel is measured could also affect its calorific content

(moisture content, stacked or solid, raw gas or net, etc.) Finally, care

should be taken to clarify that "net" calorific values are used on a

consistent basis. Annex IV to this note provides a list of the clorific

values for the major fuels which should be used in Bank reports.

8. Having converted physical fuel quanitities into their heat

equivalents, there remains a question of what units these heat

equivalents should be presented in. There are basically two groups of

units to choose from. The first group comprises those units which have

traditionally been used to measure heat energy; the most common of these

being the calorie, the joule and the BTU. Units in the second group are

also heat based but they are defined in such a way that the unit size

relates more closely to the actual calorific content of a physical unit

of a particular fuel. The principal units in this group are the ton of

oil equivalent (TOE), which is variously defined as being equal to 10 to

10.5 million kcal; and the ton of coal equivalent (TCE) defined as being

equal to 7 million kcal.

9. While the selection of any one of these units as the base will

be somewhat arbitrary, it is clearly advantageous to adopt just one
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unit. The unit that is increasingly being used by most agencies and the

one that is recommended for use in Bank reports, is the TOE.1/ The basic

justification for using the TOE is its widespread and growing

international acceptance and the fact that many of the important issues

in energy analysis today are closely linked to petroleum. It is

important to emphasize, however, that the TOE should be defined in terms

of a specific calorific content and is basically a unit of convenience.

In all future Bank work, one TOE will be defined as being equal to 10.2

million kcal.

10. Energy sub-sector information should conbine to be presented in

the units which are most widely used for the fuels concerned--barrels for

crude oil; litres or gallons for refined petroleum products; cubic metres

or cubic feet for natural gas; kilowatt--hours and killowatts (or some

multiple thereof) for electric power; tons for coal; and cubic metres or

cubic feet for firewood. However, the corresponding TOE values for these

fuels should also be presented in parentheses where these are referred to

in the general discussion of the energy sector, although this will not

generally be necessary in chapters or sections of reports devoted to the

discussion of specific fuels. It is also necessary to include on the

front inside cover of the report a complete list of the corresponding

conversion factors used for the different fuels.

1/ Other agencies which use the TOE are the OECD, the EEC Commission and
the UN.
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III. SPECIAL PROBLEMS

End-use Efficiency

11. The problem of end-use efficiency arises because different fuels

lose, as waste heat, different proportions of their theoretical energy

content when they are transformed into space or process heat, light or

motive power at the point of final consumption. Such losses depend not

only on the type and quality of fuel used but also on the purpose,

conditions, duration and intensity of their use. Intuitively, it makes

sense to account for this by considering only the useful energy supplied

from different fuels in determining their contribution towards meeting

national energy needs. After all, there is no final demand for coal,

electricity or oil--it is for light, heat and various forms of motive

power. Furthermore, not accounting for this difference has the effect of

understating the contribution of electricity in total energy supply

because for most uses electrical appliances are more efficient than those

burning other fuels. The problem is further compounded when non-

commercial energy sources such as firewood or vegetable wastes are

included in total energy supply because the appliances that are used to

burn them, particularly in developing countries, produce in general only

5-15% of the energy content of their fuel as useful energy.

12. The main obstacle to computing the shares of different fuels on

the basis of "useful" energy is that at present only sparse and

unreliable statistics are available on average utilization efficiencies

and on the different purposes for which fuels are used in many consuming
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sectors. The following table gives a broad indication of the range of

efficiencies and it also demonstrates just how wide this range can be for

most fuels:

End Use Conversion Efficiencies

Fuel Range (%)

Solid 5 - 80

Liquid 15 - 90

Gases 60 - 65

Electricity 80 - 95

13. The other argument that can be made against presenting energy

supply data in terms of useful or final energy shares is a conceptual

one. If the purpose of the exercise is to trace the requirements of the

economy for different energy forms which have to be imported or produced

as primary fuels, then it may indeed make sense to express the demand for

energy by final users in terms of the demand for the primary fuel input

before allowing for losses in transformation (at either the intermediate

or final stages). These losses are an integral part of the process of

getting primary energy to the final user in the form in which he prefers

to consume it, and should, therefore, be allocated to him as

"consumption".

14. Until these questions are resolved and better data on end-use

efficiencies are available, it appears premature to present energy supply

information in terms of useful energy alone. Where such data are
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available, this information can be presented in addition to the

conventional presentation in terms of primary fuel input; the underlying

assumptions should, however, be clearly outlined in a footnote. Annex 4

provides a sample energy balance table which is based on "useful" energy

estimates. The energy flow diagram (Annex III) also represents energy

data in both primary and final energy terms.

Non-Commercial Energy Sources

15. The basic problems posed by the inclusion of wood and other non-

commerical energy sources into an integrated national energy balance are

as follows. First, in primary energy terms the contribution of these

sources in national energy supply in many developing countries is often

in excess of all the commercial fuels taken together and can be as high

90%. This tends to dwarf the numbers for the various commercial fuels

and makes it difficult for one integrated balance to cover both types of

fuels adequately. Second, the problem is exacerbated by the fact that

data on non-commercial energy supply are generally less reliable and even

small errors in their estimation could led to a large bias in the overall

energy balance because of their large share in the total. And finally,

as indicated above, primary energy equivalence for non-commercial fuels

is particularly misleading because in general they are burned at a much

lower efficiency than commercial fuels in most developing countries and

their share in useful energy consumption is consequently lower. Given

these problems, some agencies restrict their compilation of energy

balance tables to the commercial fuels alone. However, this is not a

recommended practice for Bank work. The main reason for this is that
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fuelwood and other non-commercial fuels are in fact the most important

single energy source for most developing countries, even after allowance

is made for differing end use efficiencies. Moreover, this is also a

source of energy which needs to be more closely interrelated in the

policy and investment analysis for the energy sector as a whole.

Including these sources into an intergrated energy balance highlights the

close interlinkages that exist in this area and assists in focussing the

attention of policymakers on the policy issues and investment priorities

that need to be urgently addressed. Consequently, relevant Bank reports

should continue to include non-commercial energy sources in the national

energy balance table wherever this is at all feasible.

Primary Electricity 1/

16. The energy equivalent of primary electricity can be measured in

one of three ways:

(i) as the amount of fossil fuel that would be required to generate

the same amount of electricity in conventional thermal stations;

(ii) as the amount of fossil fuel that has the same energy content

as the theoretical maximum of the electricity which is generated

from the primary sources; and

(iii) as the actual energy content of the primary fuels used--in the

case of hydropower, this would reflect the energy released by a
given mass of water falling a given distance and in the case of
nuclear energy it would reflect the amount of energy released by
the fission of nuclear material or by the difference between

production, net trade and stock changes in fissionable material.

1/ Primary electricity refers to the electricity generated through

hydropower, nuclear, geothermal and solar power stations.
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17. Each of these methods has advantages and disadvantages and each

yields different results. In practice, however, the choice is narrowed

to the first two because the third method results in an artificial

treatment of the primary fuels, especially hydropower. Furthermore, the

use of this method makes it more difficult for the policymakers to

concentrate on the economic and social aspects of substitution between

hydro, nuclear and conventional thermal power generation and on the

implications of each type of station for the requirements of indigenous

and imported fossils fuels.

18. Between the first two methods, the difference in results can be

attributed directly to the fact that roughly two-thirds of the energy

content for the primary fuel input for thermal power generation is lost

as waste heat during the transformation process. To generate one

kilowatt-hour of electricity, with a maximum theoretical heating value of

860 kcals, even the most efficient thermal power stations require a

primary fuel input which has an energy content of 2,500 kcal. Therefore,

depending on whether the first or the second method were adopted, a

million kWh of electricity generated from hydropower would be represented

in national energy statistics as the equivalent of 250 TOE or 85 TOE.

The choice between the two methods is, in fact, an important issue in

analyzing the pattern of energy supply for those countries which rely

heavily on hydropower for their electricity generation.l/

19. There is no theoretically correct answer to this and, as is the

1/ For example, in the case of Sri Lanka, where the bulk of electricity
is generated from hydropower, the share of hydropower in total 1980
commercial energy supply would vary from 6% to 18%, depending on which
conversion factor was adopted.
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case for most energy statistics, the appropriate method depends on the

purpose for which these statistic are used. For the work of the Bank in

develooping countries, it is the first convention (i.e. thermal

replacement) which is most appropriate. This is because in most

developing countries the choice facing policymakers is between the

generation of electricity using fossil fuels in conventional thermal

stations or through the development of hydro, nuclear or other primary

electricity resources. Consequently, the contribution of an additional

unit of primary electricity is best measured in terms of the fossil fuel

"savings" which it provides to the economy. The second method is

appropriate only in those economies which are exceptionally well endowed

with primary electricity sources and where these resources have been

developed to the point where primary electricity competes with the direct

burning of fossil fuels in final use. Even in this case, however,

allowance must be made for the higher efficiency with which electricity

is generally used at the final point of consumption. As virtually no

developing country has reached this stage of electrification, the

recommended convention for Bank reports is that primary electricity be

converted at its fossil fuel replacement value in the preparation of

national energy balances. In keeping with international practice and to

facilitate cross country comparisions, a uniform thermal efficiency rate

of about 34% should be used in this calculation which translates into the

figure of 1TOE = 4,000 kilowatt hours.



SRI LANKA: ENERCY BALANCE 1980

000 Tons of Oil Equivalent

All
Gasoline/ Furnace Petroleum Line

Fuelwood Charcoal Coal Hydro Crude Oil LPG Naphtha Kero/Avtur Diesels Oil Bitumen Products Total

PRIMARY ENERGY

Pruducion 2040 447.6
Imports 1918.0 61.8 44.6 13.6 120.0
Stock Change 25.0 9.9 9.9

TOTAL PRIMARY AVAILABLE 2040 447.6 1943.0 71.7 44.6 13.6 129.9

CONVERSION

Pe troleumx Refining
Thermal Power Generation (1828.2) 8.0 297.3 255.6 503.1 740.4 23.8 1828.2
Charcoal Production 58.5 (13.8) (44.7) (58.5)
Conversion losses
T jnsmissioni/ (307.4) (114.8)

strbu ion lo sses (7.6(78.6) (1.8) (1.2) (7.6) (11.1) (I7.8) (39.5)

TOTIAL. SECONDARY AVAILABLE 2040 120.1 6.2 296.1 319.7 522.8 677.9 37.4 1958.1

CONSUMPTION

Export,
Butnker Sales (141-9) (166.0) (307.9)

(0.7) (96.3) (54.1) (310.9) (462.0)

NLT DOMESTIC CONSUMPTION 2040 120.1 6.2 153.5 223.4 468.7 201.0 37.4 1090.2

SECTOR

IndusL r y/Commerce 520 72.4 3.1 36.5 50.1 201 .0 290.7Publ ie/Otheor'2TranspOt 3!.2 37.4 37.4
H 'Io o Ir.. 117.0 21.7 418.6 559.31520 16.5 3.1 199.7 202.8

N.B. 1/ Nte tive flows indicated by parentheses: ()

2/ C iversiun faC Lors I Isted in Aunex I

1/ AssumpI.Inns and projections descrlb.d in Annex 3.

St..L I est imates Lased on data su JpplIed lv .Sl. agenej-s.



FIGURE 1.1: MALANI ENERGY CONSUMPTION, 1980
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SRI LANKA

"Useful" Energy Consumption, 1980

(Thousand toe)

Gasoline/ Kerosene/ Furnace iielative

Sector Fuelwood Electricity LPG Naphtha Avtur Diesels Oil Total Share 

iudustry/Commerce 78.0 65.2 2.2 25.6 15.0 140.7 326.7 47.2

Transport 23.4 7.1 125.6 156.1 22.5

Households 105.0 14.9 2.2 59.9- 182.0 26.3

Public/Other 28.1 
28.1 4.0

TOTAL 183.0 108.2 4.4 49.0 67.0 140.6 140.7 692.9 100.0

Ristive Ahare (%) 26.4 15.6 58.0 100.0

End-use efficiency coefficients are as follows: FUEL SECTOR EFFICIENCY

Fuelwood Industry 15%

Households 7%

Electricity Industry 90%

Others 90%

LPC All 70%

Gasoline Transport 20%

Kerosene Households 30%

Avturbo Transport 30%

Diecel All 30%

Furnace oil industry 70%

Naphtha Industry 70%
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Annex IV

Page 1 of 2

Net Calorific Content of Major Fuels

Million kcal per Metric Ton

Petroleum Products

LPG 10.8

Gasoline/Naphtha 10.5
Kerosene 10.3

- jet fuel 10.4
Gas Oil/Diesel 10.2
Fuel Oil 9.6 - 9.9 depending on specific gravity
LNG 12.6

Crude Oil 10.2 average; but varies significantly according to
specific characteristics

Coal

Internationally traded steam coal 7.0 (average)

Consumed in power plants 3.4-7.3

Sub-bituminous 3.5-5.5 (average 4.5)

Lignites 1.6-4.7 (average 2.7)
Peat 3.5 (average)
Briquettes -coal 7.0

-lignite 4.8
-peat 5.2

Coke 4.8-6.8
Anthracite 7.5

Charcoal 6.9 (average)

Fuelwood

Air-dried 2.5-5.1 (average 3.3)

Green 1.3-3.9

Bagasse (30% moisture) 3.5
Dungcakes 2.1 (average)
Paddy husks 3.2 (average)
Sawdust & Shavings 2.7 (average)
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ANNEX IV

Page 2 of 2

Gaseous Fuels million kcal/cubic meter

Natural Gas -wet 8.9 (average)

-dry 8.3 (average)
Town/City gas 4.0 (average)

Producer Gas 1.4 (average)
Methane 8.0

Ethane 14.2
Propane 20.5

Butane 25.8-26.7

Source: Energy Interrelationships

Memo Items

1 kcal = 3.968 BTU

1 kcal = 4.19 kilojoules
1 TOE = 10.2 million kcal = 40.5 million BTU = 42.7 million kilojoules

1 TOE - 4,000 kWh on a thermal replacement basis.



WORLD BANK / INTERNATIONAL FINANCE CORPORATION

OFFICE MEMORANDUM
TO: Distribution DATE: August 23, 1982

FROM: Masood Ahmed

SUBJECT: Energy Policy Paper - Supply/Demand/Investment
Requirement Meeting

Round III of the above meetings is scheduled for Tuesday,
August 24 at 3:00 p.m. in Room E-524 . The agenda will be:

Mexico : 3:00 p.m.
Brazil : 3:30 p.m.
Indonesia : 4:00 p.m.

Demand briefs for these countries are attached.

Just before this meeting, i.e. at 2:30 p.m. in the same room,
we propose to discuss the format and methodology for investment require-
ment estimation. Ms. Ribe circulated a draft note on this on August 19.
In addition to the core group, the presence of Messrs. Sadove, Strongman,
and Moore would be useful for this discussion.

Attachment

Distribution:

Messrs/Mmes. Rao*, Sadove, Sheehan, Strongman*, Moore*, Taylor*, Desai*,
Goswami, Bourcier o/r, Ribe, Dunkerly*, Duersten, Koch o/r.

*Without Attachment
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INTRODUCTION

1. The growing importance of energy issues in national economic
management has led to increased coverage of the energy sector in many
types of reports. However, there is still no clear, consistent and
standardized format for the presentation of energy sector information.

This paper reviews the problem and proposes guidelines to meet the needs

of policymakers as well as operational staff dealing with energy issues.

The paper is divided into three parts: the first part sets out the basic

framework within which aggregated energy data should be presented--"the
national energy balance"; the second part deals with the use of
appropriate units and conversion factors to construct such a balance from
raw demand and supply data for the various fuels; and the third part
briefly discusses some special problems posed by:

(i) the differences in end use efficiency of various fuels;

(ii) the inclusion of wood and other non-commercial energy
sources; and

(iii) the conversion of primary electricity into its fossil

fuel equivalent.



I. ENERGY BALANCES

2. An energy balance is a convenient framework for recording and
analyzing the patterns of energy supply and consumption.1/ It enables
one to trace through, for any given fuel, the relative contribution of

indigenous production and imports, the losses that are incurred in
transformation and distribution, and the distribution of that fuel among

the various final users. Also, as the data are generally presented in

common energy units, such a balance can be used to assess, either for any

particular consuming sector or for the economy as a whole, the relative
contribution of different fuels to total energy supply.2 /
An energy balance also serves two other useful purposes. First, if

rigorously designed, it can serve as an exacting test of the internal
consistency of the basic data. And second, by showing the

interrelationships between supply, transformation and final use, it
provides a basis on which to construct forecasting models either for each

energy industry separately or for all forms of energy taken together.

Even if such models are not used in the actual process of forecasting,
they are an invaluable tool for testing the basic consistency and

plausibility of forecasts made by other methods.

3. Energy balances may be constructed in a whole host of different

ways. No one format is right and the.others wrong; and different formats

may be useful for different purposes. At the same time, a variety of

formats makes the cross country comparison of national and regional

energy sector information unnecessarily difficult. Fortunately, there

appears to be a growing recognition of this problem in the international

community and a move towards the adoption of a standardized format for

the presentation of energy balances.

4. The format that many international organizations are adopting is

based on the one developed by the OECD and the International Energy

Agency after consultation with those member countries with experience in

this field. A similar format (but one which also incorporates
noncommercial energy sources) has also been used in many of the Bank's

own reports (Energy Assessment Reports, other sector studies,etc.). A

sample energy balance is attached as Annex 1. It is recommended that

henceforth this general format be adopted for the presentation of energy

balance information in all relevant Bank reports. At the same time, it

must be recognized that this format may not be completely applicable to

1/ A number of other methods can also be utilized to present energy

data. One which is used in some reports is an energy flow diagram which

is a more graphic representation of the same type of information. An
example of such a diagram is included as Annex II.

2/ See Part II below on the choice and construction of standard energy
unit.
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all country situations, and there will have to be some flexibility in
applying this general rule.

5. Although most energy balances give the same basic information, a

number of points--other than growing international acceptance--can be
made in favour of the recommended format. First, by clearly separating
the supply, demand and transformation sectors for all fuels individually
and together, it allows the analyst to draw attention easily to the areas
which require policy revision and action. Second, its format is such
that the rows and columns can be readily collapsed to provide a more

aggregated picture if required. And finally, its disaggregated nature

allows one to focus on the specific gaps in information which will
inevitably be encountered in many developing countries. While these gaps

will mean that the format may have to be simplified initially, they will
also serve to guide and direct the efforts to build up and augment the
energy sector data base. However, even where the relevant data are

available, a number of problems will need to be overcome in transforming
these data into an integrated energy sector balance. These problems are
discussed in the following sections.

II. COMMON UNITS AND CONVERSION FACTORS

6. The first step in preparing an energy balance, once the basic

data have been collected, is to transform these raw data into comparable
common units. The need for common units for energy measurement arises
because the units in which various fuels are most naturally measured
(tonnes for coal, tonnes or barrels for oil, kilowatt hours for

electricity, cubic metres for natural gas or fuelwood) are disparate. In
principle, any one of these (or of many others) could be used as a

denominator, as long as the relevant conversion factors were applied. In
practice, however, neither the choice of a common unit nor of the

appropriate conversion factors is straightforward.

7. The generally accepted convention for converting measurements of

different fuels into common units is to use their calorific value which

measures the potential heat energy that could be derived from a unit of

that fuel. The actual mechanics of effecting this conversion are, in
general, straightforward. The calorific content of most primary fuels--

gas, coal, petroleum--can be determined relatively easily although care

must be taken to ensure that any "standard" values used actually

correspond to the types of coal, gas, etc. found in the particular
country. This is important because for most fossil fuels there can be
substantial variation in calorific content across different deposits, and
for fuelwood across different species. Moreover, how the physical

quantity of a fuel is measured could also affect its calorific content
(moisture content, stacked or solid wood, wet or dry gas, etc.) Finally,
care should be taken to clarify that "net" (or lower) calorific values
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are used on a consistent basis.1/ Annex IV to this note provides a list

of the clorific values for the major fuels which should be used in Bank
reports.
8. Having converted physical fuel quantities into their heat

equivalents, there remains a question of what units these heat

equivalents should be presented in. There are basically two groups of

units to choose from. The first group comprises those units which have

traditionally been used to measure heat energy; the most common of these

being the calorie, the joule and the BTU. Units in the second group are
also heat based but they are defined in such a way that the unit size

relates more closely to the actual calorific content of a physical unit

of a particular fuel. The principal units in this group are the tonne of
oil equivalent (TOE), which is variously defined as being equal to 10 to

10.5 million kcal; and the tonne of coal equivalent (TCE) defined as

being equal to 7 million kcal.

9. While the selection of any one of these units as the base will

be somewhat arbitrary, it is clearly advantageous to adopt just one

unit. The unit that is increasingly being used by most agencies and the

one that is recommended for use in Bank reports, is the TOE.1/ The basic

justification for using the TOE are

(i) its widespread its widespread and growing
international acceptance;

(ii) its unit size which is-closely related

to a physical fuel and this appears more tangible; and

(iii) the fact that many of the important issues in

energy analysis today are closely linked to petroleum.

It is important to emphasize, however, that the TOE should be defined in

terms of a specific calorific content and is basically a unit of

convenience. Thus, in all future Bank work, one TOE will be defined as

being equal to 10.2 million kcal.

10. Energy sub-sector information should continue to be presented in

the units which are most widely used for the fuels concerned--barrels for

crude oil; litres or gallons for refined petroleum products; cubic metres

or cubic feet for natural gas; kilowatt hours and kilowatts (or some

multiple thereof) for electric power; tonnes for coal; and cubic metres

or cubic feet for firewood. However, the corresponding TOE values for

these fuels should also be presented in parentheses where these are

referred to in the general discussion of the energy sector, although this

will not generally be necessary in chapters or sections of reports

devoted to the discussion of specific fuels. It is also necessary to
include on the front inside cover of the report a complete list of the

corresponding conversion factors used for the different fuels.

1/ As opposed to gross (or u-pper) heat valves which include the heat

consumed in the combustion process.

1/ Other agencies which use the TOE are the OECD, the EEC Commission and

the UN.



III. SPECIAL PROBLEMS

End-use Efficiency

11. The problem of end-use efficiency arises because different fuels

lose, as waste heat, different proportions of their theoretical energy
content when they are transformed into useful heat, light or motive power
at the point of final consumption. Such losses depend not only on the

type and quality of fuel used but also on the purpose, conditions,
duration and intensity of their use. Intuitively, it makes sense to
account for the the heat lost by considering only the useful energy

supplied from different fuels in determining their contribution towards

meeting national energy needs. The demand for coal, electricity or oil
it is derived from the demand for light, heat and various forms of motive

power. The problem is further compounded when non-commercial energy
sources such as firewood or vegetable wastes are included in total energy
supply because the appliances that are used to burn them transform in
general only 5-15% of the energy content of their fuel as useful energy.

12. The main obstacle to computing the shares of different fuels on

the basis of "useful" energy is that at present only sparse and
unreliable statistics are available on average utilization efficiencies
and on the different purposes for which fuels are used in many consuming
sectors. The following table gives a broad indication of the range of

efficiencies and it also demonstrates just how wide this range can be for
most fuels:

End Use Conversion Efficiencies

Fuel Range (%)
Solid 5 - 80

Liquid 15 - 90
Gases 60 - 65
Electricity 60 - 95

13. The other argument that can be made against presenting energy

supply data in terms of useful or final energy shares is a conceptual

one. If the purpose of the exercise is to trace the requirements of the

economy for different energy forms which have to be imported or produced

as primary fuels, then it may indeed make sense to express the demand for
energy by final users in terms of the demand for the primary fuel input

before allowing for losses in transformation (at either the intermediate

or final stages). These losses are an integral part of the process of

getting primary energy to the final user in the form in which he prefers

to consume it, and should, therefore, be allocated to him as

"consumption".

14. In view of these pro.blems, it is not a good idea to present

energy supply information in terms of useful energy alone. Where such
data are available, this information can be presented in addition to the
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conventional presentation in terms of primary fuel input; the underlying
assumptions should, however, be clearly outlined in a footnote. Annex

III provides a sample energy balance table which is based on "useful"
energy estimates. The energy flow diagram (Annex II) also represents

energy data in both primary and final energy terms.

Non-Commercial Energy Sources

15. The basic problems posed by the inclusion of wood and other non-

commercial energy sources into an integrated national energy balance are
as follows. First, in primary energy terms the contribution of these
sources in national energy supply in many developing countries is often
in excess of all the commercial fuels taken together and can be as high
90%. This tends to dwarf the numbers for the various commercial fuels
and makes it difficult for one integrated balance to cover both types of
fuels adequately. Second, the problem is exacerbated by the fact that
data on non-commercial energy supply are generally less reliable and even

small errors in their estimation could lead to a large bias in the

overall energy balance because of their large share in the total. And
finally, as indicated above, primary energy equivalence for non-

commercial fuels is particularly misleading because in general they are
burned at a much lower efficiency than commercial fuels in most

developing countries and their share in useful energy consumption is

consequently lower. Given these problems, some agencies restrict their

compilation of energy balance tables to the commercial fuels alone.
However, this is not a recommended practice for Bank work. The main

reason for this is that fuelwood and other-non-commercial fuels are in

fact the most important single energy source for most developing
countries, even after allowance is made for differing end use

efficiencies. Moreover, this is also a source of energy which needs to
be more closely interrelated in the policy and investment analysis for
the energy sector as a whole. Including these sources in an integrated

energy balance highlights the close linkages that exist in this area and
assists in focussing the attention of policymakers on the policy issues
and investment priorities that need to be urgently addressed.

Consequently, relevant Bank reports should continue to include non-

commercial energy sources in the national energy balance table wherever

this is at all feasible.
Primary Electricity 1/

16. The energy equivalent of primary electricity can be measured in
one of three ways:

(i) as the amount of fossil fuel that would be required to
generate the same amount of electricity in conventional
thermal stations;

I/ Primary electricity refers to the electricity generated through

hydropower, nuclear, geothermal and solar power stations.



(ii) as the amount of fossil fuel that has the same energy content

as the theoretical maximum heating valve of the electricity

which is generated from the primary sources; and

(iii) as the actual energy content of the primary fuels used--in the

case of hydropower, this would reflect the energy released by
a given mass of water falling a given distance and in the case

of nuclear energy it would reflect the amount of energy
released by the fission of nuclear material or by the
difference between production, net trade and stock changes in

fissionable material.

17. Each of these methods has advantages and disadvantages and

each yields different results. In practice, however, the choice is

narrowed to the first two because the third method results in an

artificial treatment of the primary fuels, especially hydropower.

Furthermore, the use of this method makes it more difficult for the

policymakers to concentrate on the economic and social aspects of

substitution between hydro, nuclear and conventional thermal power

generation and on the implications of each type of station for the

requirements of indigenous and imported fossils fuels.

18. Between the first two methods, the difference in results can

be attributed directly to the fact that roughly two-thirds of the energy

content for the primary fuel input for thermal power generation is lost

as waste heat during the transformation process. To generate one

kilowatt-hour of electricity, with a maximum theoretical heating value of

860 kcals, even the most efficient thermal power stations require a

primary fuel input which has an energy content of 2,500 kcal. Therefore,
depending on whether the first or the second method were adopted, a

million kWh of electricity generated from hydropower would be represented

in national energy statistics as the equivalent of 250 TOE or 85 TOE.

The choice between the two methods is, in fact, an important issue in

analyzing the pattern of energy supply for those countries which rely

heavily on hydropower for their electricity generation.1/

19. There is no "theoretically" correct answer to this and, as is

the case for most energy statistics, the appropriate presentation method

depends on the purpose for which these statistics are used. For the work

of the Bank in developing countries, it is the first convention (i.e.
thermal replacement) which is most appropriate. This is because in most

developing countries the choice facing policymakers is between the

generation of electricity using fossil fuels in conventional thermal

stations or through the development of hydro, nuclear or other primary

electricity resources. Consequently, the contribution of an additional

1/ For example, in the case of Sri Lanka, where the bulk of electricity

is generated from hydropower,. the share of hydropower in total 1980

commercial energy supply would vary from 6% to 18%, depending on which

conversion factor was adopted.
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unit of primary electricity is best measured in terms of the fossil fuel
"savings" which it provides to the economy. The second method is

appropriate only in those economies which are exceptionally well endowed
with primary electricity sources and where these resources have been

developed to the point where primary electricity competes with the direct

burning of fossil fuels in final use. Even in this case, however,
allowance must be made for the higher efficiency with which electricity

is generally used at the final point of consumption. As virtually no
developing country has reached this stage of electrification, the
recommended convention for Bank reports is that primary electricity be

converted at its fossil fuel replacement value in the preparation of
national energy balances. In keeping with international practice and to
tacilitate cross country comparisons, a uniform thermal efficiency rate
of about 34% should be used in this calculation which translates into the
figure of 1TOE = 4,000 kilowatt hours.
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FIGURE 1.1: MALAWI ENERGY CONSUMPTION, 1980
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SRI L.ANKA

"Useful" Energy Consumption, 1980

(Thousand toe)

Gasoline/ Kerosene/ Furnace kelative

Suctur Fuelvood Zlactricity LPC Naphtha Avtur Diesels Oil Total Share (1)

ludustry/Commerce 78.0 65.2 2.2 25.6 15.0 140.7 326.7 47.2

Transport 23.4 7.1 125.6 156.1 22.5

Households 105.0 14.9 2.2 59.9 182.0 26.3

Pubtic/Other 28.1 28.1 4.0

TOTAL 183.0 108.2 4.4 49.0 67.0 140.6 140.7 692.9 100.0

Relative share (') ~26.4 15.6 58.0 100.0

Lnd-use efficiency coefficients are as follow6: FUEL SECTOR EFFICIENCY

Fuelvood Industry 15%
Households 7%

Electricity Industry 90%
Others 90%

LPC All 70%
Casoline Transport 20%
Kerosene Households 30%
Avturbo Transport 30%
Diecel All 30%
Furnace oil industry 70%
Naphtha Industry 70%

* H
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Annex IV
Page 1 of 2

Net Calorific Content of Major Fuels

Million kcal per Metric Tonne

Petroleum Products Cubic Meter/Metric Tonne

LPG 10.8 1.86
Gasoline/Naphtha 10.5 1.36
Kerosene 10.3 1.23

- jet fuel 10.4 1.27
Gas Oil/Automotive

Diesel 10.2 1.27
Fuel Oil 9.6 - 9.9 depending on 1.05-1.08

specific gravity

LNG 12.6

Crude Oil 10.2 average; but varies significantly

according to specific characteristics

Coal Million kcal per Metric Tonne

Internationally traded steam coal 7.0 (average)
Consumed in power plants 3.4-7.3
Sub-bituminous 3.5-5.5 (average 4.5)
Lignites 1.6-4.7 (average 2.7)
Peat 3.5 (average)
Briquettes -coal 7.0

-lignite 4.8

-peat 5.2
Coke 4.8-6.8

Anthracite 7.5

Charcoal 6.9 (average)

Fuelwood

Air-dried 2.5-5.1 (average 3.3)
Green 1.3-3.9

Bagasse (30% moisture) 3.5
Dungcakes 2.1 (average)
Paddy husks 3.2 (average)

Sawdust & Shavings 2.7 (average)
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ANNEX IV

Page 2 of 2

Gaseous Fuels million kcal/cubic meter

Natural Gas -wet 8.9 (average)
-dry 8.3 (average)

Town/City gas 4.0 (average)
Producer Gas 1.4 (average)
Methane 8.0
Ethane 14.2
Propane 20.5
Butane 25.8-26.7

Source: Energy Interrelationships

Memo Items

1 kcal = 3.968 BTU

1 kcal = 4.19 kilojoules
1 TOE = 10.2 million kcal = 40.5 million BTU = 42.7 million kilojoules
1 TOE - 4,000 kWh on a thermal replacement basis.
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SENEGAL: Energy Assessment

Post Mission Issues Paper

1. An Energy Assessment Mission led by Mr. B. Chadenet visited

Senegal from June 7-25, 1982.1/ The mission's scope of work was set out
in the Pre-Mission Issues Paper, circulated on May 14, which also

provides a brief description of the main features and issues in Senegal's
energy sector.2/ This memorandum sets out the preliminary findings of
the mission and identifies the issues that will need to be resolved
during the preparation of the full energy assessment report. The yellow
cover draft of that report is expected to be completed in early October.

2. While the mission managed to meet at least once with most of the
senior officials involved in Senegal's energy sector, the degree of
interaction with energy policy makers in the country was limited and
somewhat disappointing. Our principal counterpart, the Director of
Energy in the Ministry of Industry, was absent from Dakar for most of the
mission's stay, as were the heads of the refinery and the national
electric utility, and a number of other relevant officials. However, we
had extensive discussions with the technical staff in these agencies and
were able to obtain most of the information required to carry out our
assessment of the energy sector. Nevertheless, these difficulties are
indicative of the principal institutional issue in Senegal's energy
sector which is the limited interaction between technical staff and
policymakers and the relative neglect of technical considerations in the
decision-making process. This issue is discussed further in
paragraph 23.

Main Findings

3. Senegal faces two major energy problems. First, it is almost

entirely dependent on imported oil to meet its "commercial" energy needs,
which results in a heavy and growing balance of payments burden. In 1981
oil imports absorbed 50% of the country's export earnings. Second, over-
exploitation and inadequate replenishment of the country's forests, which
supply over half of the present demand for energy, are causing a rapid
depletion of the country's natural forest cover and an increasing
scarcity (and price) of fuelwood and charcoal.

1/ The other members of the mission were: Messrs. M. Ahmed (Economist),
B. Russell (Power Economist, Consultant), J. Gorse (Forester), P. Meier
(Training Consultant), C. Garrigues (Conservation Consultant), N. Brown
(Renewable Consultant), M. Farhandi (Refinery Engineer), R. Rodger (Peat
and Lignite Consultant).

2/ Additional copies of the paper can be obtained from Ms. C. Abunassar,
extension 74544.
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4. To respond to these problems, the Government of Senegal has

prepared an ambitious plan to develop indigenous energy resources to
substitute for imported oil, and to improve the efficiency with which all
forms of energy are used in the economy. While the objectives and broad
strategy of this plan are sound, their translation into specific
operational programs and projects will require the resolution of a number
of important issues. These are discussed in turn below.

Energy Resources and Supply

5. Senegal's energy resources are limited but moderately

diversified. In addition to its forests, the country has access to the
hydropower potential of the Senegal and Gambia rivers, estimated at about
1,400 MW with an average annual production capability equivalent to
nearly 2 million TOE; significant peat deposits (at least 10 million dry
tons or 4 million TOE) which could be developed for power generation or
direct use in industry or households; potentially widely spread lignite
deposits whose magnitude is not known at this time; a small (40,000 TOE)
natural gas deposit near Dakar which is currently being used for
electricity generation; and limited but significant petroleum resources
which have not been well defined, except for the offshore Dome Flore
field whose probable light oil reserves of 1.8 million TOE appear to be
profitably exploitable in the near future. Solar and wind energy and the
more efficient use of agricultural residues, such as bagasse and
groundnut shells, could also prove to be important energy sources. The
development of these resources could enable Senegal to ultimately meet a
substantial proportion of its energy requirements from indigenous sources
but for the near future this development will be restricted by
considerations of location, cost, heavy investment requirements and
institutional and political factors.

6. Petroleum. The most attractive option is to develop the Dome
Flore field which has been studied extensively and for which a Bank
project has been under preparation for some time. However, prospects for
the early development of this resource have been much reduced because of
a jurisdictional dispute over the area with neighboring Guinea-Bissau. As
a result of this dispute, financing of this component has been eliminated
from the proposed Bank project which now focuses on providing technical
assistance to the recently created national oil company to help it to
develop an effective national exploration and development capability. It
is not clear whether the withdrawal of the Bank from the Dome Flore
development will still enable the Government to proceed with this
activity as scheduled, by obtaining technical/financial assistance from
other sources. As agreed at the pre-mission issues paper review meeting,
the mission did not examine this question in any detail and seeks

guidance from the relevant operational staff for analyzing this issue. A
related question is whether this potential delay in developing the Dome
Flore field is likely to affect the requirements for (or priority of)
technical assistance in developing an effective national petroleum
exploration capability.
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7. Hydropower. The potential hydropower sites are on the Senegal

and Gambia rivers. Development of these rivers is the responsibility of
two multinational organizations of the riparian countries concerned.l/
Projects can proceed only with the agreement of all members which often
leads to delays and may bar particular projects. For example, opposition

by Guinea has effectively ruled out the Sambangalou project on the Gambia

River within Senegal, although from Senegal's point of view this would be
an attractive project. Development of these hydro projects is also

hampered by the fact that most of them are multi-purpose in nature and

the energy production aspect has tended to be neglected in the early
stages of project formulation.2/

8. Of the projects that are now being considered, the most

attractive appears to be the Manantali project located on the Senegal
River in Mali. This is already being developed as an irrigation project,
with navigation benefits, but it could also be used to generate 240 MW of
power, of which Senegal's share would be 40%. However, the long distance
(750 km) over which electricity from the project would have to be
transmitted to reach the main load center of Dakar entails a high
transmission cost. Preliminary analysis suggests that this would only be
viable if a relatively large block of power (at least Senegal's entire
share and possibly some of the power allocated to Mali as well) could be
transmitted from the outset and if the dam were treated as a "sunk" cost
for power generation purposes. No agreement has been reached on these
questions but there is some doubt whether it would be legitimate to treat
the whole cost of the dam as sunk. It is also difficult to see why the
other participants in the project would not wish to charge Senegal some

form of "rent" for use of the dam to generate power. Furthermore, the
large quantities of power that would need to be transmitted for both
economic and technical stability reasons imply that, even allowing for
load growth during the decade, the Senegalese power system would become
heavily dependent on one source of electricity. While some preliminary
work has been done to analyze the project's technical and economic

feasibility, more detailed studies need to be carried out both for the

power station and the transmission line.

9. Peat. A number of studies are investigating the potential for

developing the Niayes peat deposits for power generation or other uses.
A final development plan for this resource will have to await the
completion of those studies by mid-1983, but the preliminary indications
are that the peat could be used to fuel two 30 MW on-site electric power
plants which could easily be linked to the existing grid. However, it is
important to bear in mind that experience in tie use of peat for power

1/ Mali, Mauritania and Senegal for the Senega' River; and Gambia,
Guinea, Guinea-Bissau and Senegal for the GanmIa River.

2/ This in turn is linked to the fact that the responsible Government

agency for hydro projects is the Ministry of Hydrology whose principal
focus is on the non-power aspects of river basin development. SENELEC,

the electric utility, is not even represented on the key committees
concerned with the proposed major hydropower projects on the Senegal and
Gambia Rivers.
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generation is limited to three or four countries and that the boilers
might have to be specially designed, entailing longer lead times and high
costs. Furthermore, a number of technical problems associated with
mining the deposit remain to be resolved. Subject to these preliminary
indications being confirmed, and barring any unforeseen problems or
delays, electricity from this project could be available by 1988.

10. Lignite. Lignite deposits are known to exist in several areas
in Senegal but there is very little reliable information available. A
small exploration program is expected to start this year with French
bilateral assistance and its preliminary results in 1983 will determine
the future course of action in developing this resource. Even if the
results are favorable, lignite could not be commercially available before
the early 1990's, given the lead time required for defining the
exploitable reserves and bringing a mine into operation.

11. Fuelwood. The inability of natural forest growth to satisfy the
increased demand for wood and charcoal in the future has been well
documented. If no action is taken to supplement natural supply or to
reduce wood consumption, then, on a national basis, projected consumption
will exceed incremental supply by a factor of two within two decades.
Severe local and regional shortages will of course emerge much earlier.
The important conclusion emerging from the mission's review of the
forestry sector, however, is that the future demand for fuelwood can be
met if the Government embarks upon a larger but still feasible program to
increase wood supply (including management of natural forests,
establishment of state-managed and rural tree plantations, introduction
of fast-growing species, erosion and bushfire control, etc). The
mission's preliminary analysis suggests that such a program can be
carried out by the country's relatively well-organized and -staffed
forestry service and that its investment requirements are likely to be
modest during the next ten years (an average of $9 million per year). The
assessment report will analyze the land-use, financial and manpower
implications of the program and any constraints that need to be overcome
in its implementation.

12. New and Renewable Energy. Wind and solar energy offer
considerable potential for the longer term and their use in certain
specific small-scale applications in suitable locations is economic
now. However, the amount of time, effort and money that is being devoted
to their research and development is much larger than can be justified in
the Senegalese context. Furthermore, these resources are diffused over
too many projects which are being undertaken without any clear idea of
overall sectoral priorities that reflect Senegalese conditions. Thus, a
number of demonstration windmills and photovoltaic installations have
been set up at considerable cost but not enough has been done to
systematically gather data on windspeed, insolation, etc. in different
parts of the country or evaluate whether a large market exists for these
applications. The projects themselves have suffered from lack of
budgetary provision for maintenance and scientific follow-up. At the
same time potentially viable applications such as solar water heaters in
the hotel/industry sector are only now beginning to receive any
attention. The more efficient use of bagasse and groundnut shells to
replace petroleum use for power generation or as an industrial fuel has
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been comparatively neglected. The assessment report will include an
evaluation of the potential contribution of these resources and the steps
necessary to realize this potential.

Energy Transportation and Consumption

13. Petroleum Refining. There are two major issues in the refinery
sector which need to be addressed. The first relates to the economic
justification for the ongoing modification and expansion of the refinery
which will increase its capacity from 900,000 tons to 1.4 million tons.
The mission was unable to obtain a complete picture of the sequence of
events leading up to this decision but it appears that the project was
decided on in early 1981 without the benefit of a detailed feasibility
study. Such a study was subsequently carried out in March, 1982 and it
concluded that, while the project was not economically viable at the
start, since about half of the funds had already been committed it was
now better to complete the project than to abort it. The Government's
position, as spelt out to the mission, was that since it only has a 10%
share in the refinery it could not veto what was effectively a private
sector project. This, of course, is hardly a satisfactory explanation in
a situation where the Government guarantees the private shareholders of
the refinery a fixed return on their investment.1/ Therefore, if this
project results in higher ex-refinery costs for the petroleum products,
then these will have to be absorbed either by Senegalese consumers or the
Treasury (through lower taxes). While the mission will carry out an
analysis of the refinery expansion/ modification project for the
assessment, it seeks guidance on how this issue should be treated in the
final report, given that it is effectively a fait accompli and one on
which the Government appears to be rather sensitive.

14. The second issue in the refinery sector is also one where the
full facts are difficult to establish and political sensitivities run
high. This is the decision by the Government to change the procurement
mechanism for crude oil imports for the refinery from one where the
private shareholders supply the oil in proportion to their share in the
capital, to one where the Government will procure this oil via state-to-
state contracts (initially with Nigeria and Algeria). These contracts
will be executed by a private company, Arafenco, registered in Bermuda
and headed by a prominent Senegalese (the ex-chairman of Air Afrique).
As the private shareholders of the refinery have objected to this new
arrangement, the Government proposes to increase its share in the
refinery from 10% to about 50% so that it can implement this change in
the method of procurement. An additional complication is that the oil to
be supplied through Arafenco will be subject to a tax of $1.20 per
barrel, the proceeds of which will be paid into a special account to be
administered by the Prime Minister and to be used to finance the
country's petroleum exploration program.

1/ These shareholders are currently ELF (30%) BP, Texaco, Total, Mobil,
Shell (11.8% each) and ESSO (1%). However, a Government proposal now
under consideration would increase the Government share in the refinery
to about 50% (see Paragraph 14).
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15. The mission's analysis of this complex issue is made difficult
by the fact that it was provided with limited and sometimes contradictory
information on the subject which poses a number of as yet unresolved

questions. These include:

(i) whether the Government could implement these contracts
directly or through an existing petroleum sector agency
such as the refinery company or Petrosen, the newly
establish national oil company;

(ii) whether Arafenco is acting simply as an intermediary or
also as a financier for the state-to-state contracts;

(iii) whether the Government bears any responsibility for any
potential losses that might be incurred in disposing, on
international markets, of any surplus oil obtained under these
contracts (the current contracts with Algeria and Nigeria are
for 25,000 b/d which is roughly twice the refinery's current
intake);

(iv) whether the proceeds of the $1.20/bl tax on Arafenco
procured oil will ultimately revert to the treasury or
continue to be managed separately; and

(v) given the fact that the objective of the ongoing
modification of the refinery is to enable it to utilize
heavier and cheaper crudes, whether a continued reliance
on Algerian/Nigerian sources of supply is a wise
decision.

16. The assessment mission will evaluate the technical aspects of
this question on the basis of the information available, but it seeks
guidance on how the financial/political aspects should be treated in the
assessment report.

17. Electricity Supply. The most immediate question to be addressed
is the need for the additional two 15 MW gas turbines which SENELEC
proposes for installation in 1984 and 1986. Their timing assumes a much
higher growth rate of demand than is justified by recent trends and the
prospects for the economy. For the longer term, the important task is to
develop an optimal generation program which would define the role and
timing of the various alternatives: Manantali, the peat project, a
possible thermal plant using imported coal, and Kekreti (another 75 MW
hydro project on the Gambia River under study). The danger here is that
the current preoccupation with minimizing dependence on imported energy
could lead to premature over-investment in developing domestic power
projects. This is exemplified by the latest SENELEC forecasts for
electric power demand which produce an excessively high growth rate of
electricity demand for the 1981-90 period (9% p.a.) and make generous
assumptions about reserve margins and the retirement of old plant in an
effort to justify the installation of all the projects mentioned above
(with peat or coal as mutually exclusive alternatives) before 1990--a
gross capacity addition of 285 MW to a system whose current capacity is
175 MW and whose maximum demand is 108 MW. The mission report will
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analyze this with the collaboration of regional projects staff,
particularly with regard to the need for and timing of the proposed gas
turbines and the availability and cost of transmitting power from
Manantali.1/

18. Energy Conservation. The mission's work has confirmed the
general conclusion of the Gaucher-Pringle consultant study that there is
a substantial potential for reducing petroleum and electricity
consumption in the industrial sector by improving the efficiency with
which (particularly the larger) firms use energy. Following the Gaucher-
Pringle study, a Bureau of Energy Conservation has been established in
the Directorate of Energy but not much actual progress has been made in
developing a program to achieve the potential savings identified. A
shortage of qualified and experienced technical staff in this area is a
major constraint and the provision of such staff should be a high
priority for future donor assistance.

19. For wood energy conservation, the "Ban Ak Suuf" improved
wood/charcoal stove program appears to be highly promising. Two years
after the program's inception, about 4,500 such stoves are reportedly in
use in Senegal in both rural and urban areas. More funds and manpower
resources should be diverted to accelerate this program, possibly at the
expense of some of the less useful programs that are also being
undertaken.2/

Energy Pricing

20. Until 1981, petroleum product prices were generally increased in
line with costs and taxes on petroleum sales, providing the Government
with about seven percent of its current revenues ($50 million in 1981).
During 1982, however, this situation has deteriorated because retail
prices have remained fixed, while costs have risen because of exhange
rate depreciation, higher refining costs, and some increase in crude oil
prices. Fuel oil (particularly to SENELEC), some types of diesel oil and
LPG are now subsidized by the Government. As a whole, the net
contribution of the petroleum sector to the exchequer fell to CFA 13bn
($43 million) in FY81-82; from this the Government owes the refinery CFA
1.2 bn ($4 million) for 1981 and an estimated CFA 2.7 bn ($9 million) for
January-June 1982, to comply with the 12% rate of return guarantee. The
refinery estimates that, even if these previous commitments were paid in
a lump sum, ex-refinery prices would have to increase by about 10% to
maintain equilibrium for the rest of this year. If retail prices are not
changed at the same time, then the Government is likely to have to forego
approximately CFA 2.5-3.0 billion in tax collections from the petroleum

1/ This would entail about two weeks of a staff engineer's time during
the next month.

2/ A good example of this is the $2 million/year subsidy provided to
butane gas users to discourage them from using wood and charcoal.
There is no evidence that this has significantly affected the
amount of charcoal consumed; these resources could be more
productively employed in either reforestation (equivalent of 2,000
ha/yr) or acceleration of the Ban Ak Suuf program.
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sector during the second half of this year, a sum representing roughly
thirty to forty percent of the total taxes it would have collected from
the sector.

21. During the mission's stay, the Commission National des
Hydrocarbures met repeatedly to discuss this question and, although no
final decision was taken before our departure, we were led to understand
that the final options being considered all related to different methods
of reducing Government taxes while keeping retail prices constant. Given
Senegal's precarious financial situtation, such a move is likely to have
important macroeconomic implications.

22. Electricity tariffs pose less of an issue although here, too,
failure to apply the indexing formula in the official tariff structure
has kept the average level of tariffs lower than it would otherwise have
been (about 8% in 1981). Moreover, these tariffs are based on financial
costs and do not take account of the subsidized fuel price paid by
SENELEC. A marginal cost tariff study is being undertaken by EDF for
SENELEC; the mission will review a draft of this study for the assessment
report.

Ins titutional Issues

23. As indicated at the outset of this memorandum, the principal
institutional issue that needs to be addressed in Senegal's energy sector
relates to the institutional framework and the decision-making process
for major investment and policy decisions. In theory, the institutional
framework for the sector is more highly developed in Senegal than in most
other developing countries. A National Energy Committee (chaired by the
Minister of Industry) reviews policy options and recommends a course of
action to the National Energy Commission (chaired by the Prime Minister)
which is the forum for policy decisions. The committee then follows up
on these decisions with the help of the staff of the Department of Energy
which acts as the technical secretariat. The Department of Energy has a
reasonably-qualified cadre of staff who are assisted in their work by two
(Bank-financed) technical advisors. The Department also has access to
local and donor-provided funds for engaging short-term consultants to
examine specific sector issues. Funds are also available for the local
and foreign training of its staff.

24. This arrangement is virtually a textbook example of how an
effective national energy planning capability should be developed.
Unfortunately, its effectiveness in Senegal is limited by the fact that,
in practice, the Energy Department is concerned only with non-petroleum
matters. All petroleum issues are the responsibility of the Department
of Mines and Geology whose staff expertise is primarily limited to the
upstream end of petroleum exploration and development. Coordination and
the flow of information between these two departments is poor, even
though they are located in the same Ministry. Furthermore, the technical
expertise of either department and the fora of the national energy
committee and commission do not appear to have been effectively utilized
by policymakers in taking a number of major policy and investment
decisions. Examples of this include:
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(i) The decision to approve the expansion of the refinery
without either department examining the implications of
this in any detail.

(ii) The decision to change the procurement methods for crude
oil, again without any substantial input from either
department.

(iii) The decision to use up the small natural gas deposit as

quickly as possible (in approximately three years) by
running the gas turbine at base load (and therefore
substituting for fuel oil), without undertaking an
analysis to determine whether this would be more economic
than the alternative of using the gas turbine to meet
peak load and therefore substitute for more expensive
diesel oil over a longer period. The Energy Department
opposed this but was overruled.

25. Given this propensity to make important decisions outside the
established framework, the question that needs to be addressed is whether
the resources that are being devoted to maintaining this framework can be
justified. This question is particularly important for the Bank because
the provision of technical assistance to strengthen the Department of
Energy is a major feature of the 1980 Power Engineering and TA Credit.
To ensure that the funds being provided under that project are utilized
as effectively as possible, a detailed work program for the two technical
advisers needs to be agreed with the Government. At the moment, the
specific responsibilities of the Energy Adviser to the Minister are
unclear and he has only limited access to petroleum sector information.
The situation is likely to worsen if the proposal to provide another
general energy adviser from CIDA funds goes through as proposed. This
would cause substantial duplication with the existing Bank-financed
general energy adviser and may well prove counterproductive. The mission
recommends that the Bank raise this matter with the Government and with
CIDA to try to avert this problem. If CIDA funds are available, they
should be used to provide an energy conservation expert to supplement the
currently weak staff expertise in this area. However, given the
sensitivity of this question before a final decision is made, the mission
recommends that the Bank's concerns on this matter be relayed to the
Government now by letter.

Timetable for Report Preparation

26. The mission expects to produce a Yellow Cover Assessment Report
in early October. Thereafter, discussions with the Government on the
Green Cover draft are scheduled for December, 1982.

MAhmed/BRussell:cra
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WORLD BANK / INTERNATIONAL FINANCE CORPORATION

OFFICE MEMORANDUM
TO: Mr. Julian Bharier, Division Chief DATE: August 16, 1982

FROM: Masood Ahmed, EGYEA

SUBJECT: Meeting with USAID Representatives

At their request, I met on Thursday with Mr. Mark Ward (Energy
Adviser, Africa Region) and Ms. Pat Koshel (Office of Energy) of USAID.
Their principal interest was in our assessment work in Senegal, where they,
too, are in the process of reviewing their own energy sector assistance
strategy. I told them that we had received very useful information on the
renewable energy area from their field staff and asked them to extend our
appreciation for this cooperation. Regarding the timetable for the prepara-
tion of the assessment report, I informed that we hoped to discuss the Green
Cover report with the Government at the end of the year and would be happy to
share our results with AID staff after these discussions.

They also left with me two documents which may be of wider interest
in the Bank. These are:

(i) a scope of work for a proposed evaluation of Renewable Energy
Initiatives in Africa which they propose to carry out later
this year. They would welcome any informal comments that the
Bank might have on this document, which I have sent to Mr. Dosik.

(ii) "Energy, Forestry and Natural Resources Activities in the Africa
Region" July 1982. A report, prepared by AID's Bureau for Africa,
which provides a summary of all of their Energy related activities
in this region. This report has been sent to the Energy Library.

cc; Mr. Rao
Mr. Dosik (with Attachment A)
Ms. Faruqi (with Attachment B)
EGYEA Staff
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MPHANDE, MINISTRY OF FINANCE, LILONGWE,

MALAWI. COPY BODE CEPD). RE ENERGY RECTOR ASSESSMENT PEPORT AND

OUR TELEX OF JULY 19. WE HAVE NOW rVISED THE ABOVE REPORT TO

INCORPORATE THE COMMENTS RECEIVED PY MR. AHM¶ED AND HIS COLLEAGUf:S

DURING THEIR RECENT MISSION. SINCE WE HAVE NOT RECEIVED ANY

ADDITIONAL COMMENTS FROM YOU, WE ARE PROCEEDING AS AGREED TO

FINALIZE THE REPORT IN RLUF COVER, PLEASE ADVISE WHETHEP 150

COPIES OF THE FINAL REPORT WILL RE SUFFICIENT FOR 6ISTRIBUTION TO

CONCERNED AGENCIES. REGARDS, DAVID REESE, WORLD EANK.

FRITELEX 4407 8/13/82

MAhmed cra

CC: Messrs. Reese. Cottins J. Dharier
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WORLD BANK / INTERNATIONAL FINANCE CORPORATION

OFFICE MEMORANDUM
Messrs. Rao, Sheehan, Sadove, Elejalde, Fish, Dosik,

TO: Fitzgerald, Barbu, Russell; Ms. Julius (EGY) DATE: August 13, 1982

FROM: Julian Bharier, Division Chief, EGYEA

SUBJECT: SENEGAL: Post Mission Issues Paper

A meeting will be held on Monday, August 16 at 11:00 in
Room D556 to discuss the attached paper (which was first circulated
to you on August 10.) We could also discuss at that meeting how
some of the issues raised by the assessment mission should be reflected
in the revised President's report for the Petroleum Exploration Project
which is under preparation.

Attachment

cc; Masood Ahmed

JBharier: cra
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UNDEVPRO, PORT LOUIS, MAURITIUS

PLEASE TRANSM IT THE FOLLOWING MESSAGE TO MR. PAUL SLAY, WORLD BANK
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RECEIVED THE DRAFT PROJECT DOCUENT WiHICH IS EING REVIEWE WITHIN

THE A I AM ALSO IN TOUCH WITH ODA AND UNDP TO CLARIFY AND

FINALIZE THE ADVI 1 TRATIVE ARRANGEMENTS FOR T IS PROJECT.

THEREFORE PROPOSE TO DELAY "ISSION TO MAURITIUS BY THREE TO FOUR

WEEKS SO THAT THESE ARRANGEMENTS CAN BE FULLY CLARIFIED BEFORE

THE ISIO AND FINALIZED IN THE FIELD. THIS WILL ALSO LtA LE

OVERLAP WITH YOU I WAS 1 NGT GRATEFUL IF YOU COULD INFORM

GOVERP.fsT ACCORDINGLY. ALSO PLEASE ASK KI RAN IF HE WOULD LIKE

.E TO BRI ANY AD ITIOfAL COPIES OF TH-E ASSESSENT REPORT OR ANY

OTHER DOCU ET. BEST REGARDS, ASOOD A. MED, EGY DEPARTMENT,

INTEAFRAD UNQUOTE

TELEX 4259 UNDP IW Aug. 12, 1982

MAURITIUS: Energy Assessment MAhmed: jrs

Cleared w/ c: Mr. Nijhy (EA2) Julian 6harier, Div. Chief, EGYEA

Energy
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ENERGY MANA GLMENT ASSISTANCE FACILTTY

A Proposal

Objective:

(i) Long-run To assist member governments to establish or strengthen
an indigenous energy policy formulation and sector ma-

nagement capability in ways identified by the Country

Energy Sector Assessment.

(ii) Immediate To respond to increasing requests by member governments

that the Bank continue its involvement in providing in-

dependent and objective policy and program advice and

support in energy after completion of the assessment re-

port (see Annex 1 for examples).

Rationale (a) Clear need for this type of multifaceted staff-

intensive but high return assistance identified
by Assessments;

(b) Requests from governments to continue the work

started in the Assessments with the same type of
expertise (see Annex 1 for examples);

(c) Failure of other organizations (public, private,

bilateral, multilateral) to provide this type of
staff assistance although funding for studies and
in-country consultant work is often available;

(d) Inability to provide this kind of assistance by

the Bank under existing internal budgetary or
programming procedures.

Scope of Work (a) Technical advise and support for the country's energy

management organization and/or its technical and

economic secretariat;

(b) Technical assistance for establishing and maintaining
an appropriate energy data base;

(c) Technical assistance for proposed national energy

audit schemes or energy conservation programs;

(d) Preparation, supervision and review of major pricing

or policy studies;

(e) Preparation, supervision and review of selected pre-

feasibility studies; and,

(f) Help in mobilization and coordination of donor

assistance for the energy sector,
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Expected Benefits (a) An improved indigenous capability to formulate and
implement a rational and integrated energy sector
development strategy;

(b) Preparation of a national energy sector investment
program reflecting these priorities;

(c) Improved coordination of donor assistance in the
country;

(d) Opportunity to ensure that the considerable amount
of bilateral/privately funded technical assistance
and prefeasibility work is carried out to Bank
standards, without necessarily providing Bank fi-
nancing for all these tasks;

(e) To improve the relevance and effectiveness of the
Bank's $3 billion per year energy lending program;

(f) Provide a technical basis for linking with and sup-
porting Structural Adjustment Lending operations.

Cost About $2 million per year in staff and consultant re-
sources. Roughly one-quarter of this would be for staff
time and three-quarters for consultant input.

Finance Mechanism
Options (a) Bank contribution to the UNDP Energy Account, which

currently finances half of the Energy Assessment
Program, specifically for this purpose; or,

(b) Establishment of a new Bank Facility which might,
after its first year of operation, call for donations
from cofinanciers.

Administrative
Arrangements As extensive reliance will have to be placed on assessment

staff, the Energy Department will be responsible for
managing this facility and coordinating the provision of
technical assistance under the Program. As is now the case
for the assessment program, the Department will need to
draw upon other parts of the Bank for their specific ex-
pertise as appropriate (e.g., Programs involvement in
organizing donor meetings for energy; project staff for
assisting in subsector evaluations, etc.). These Depart-
ments will be reimbursed from the facility for their staff
contribution.



ANNEX I

Requests for Energy Management Assistance from
Governments of Assessment Countries

Some Examples

Country Request Estimated Cost

Indonesia To supervise two experts (paid for by the
Government) in developing an energy data
base, demand forecasts and a medium-term
plan as recommended in the assessment; to
supervise a study on the potential for new
energy technologies, especially in the
rural areas $200,000

Mauritius To prepare and supervise an energy planning
project, including conservation components,
recommended by the assessment, which is to
be financed by bilateral agencies and UNDP $ 30,000

Papua New
Guinea To advise on implementation of new institu-

tional arrangements for energy sector ma-
nagement as recommended in the assessment;
to provide continuing advice on small-scale
technology in rural areas; to help supervise
a series of small projects to be financed by
bilateral agencies $ 80,000

Zimbabwe To help organize a national conservation
program; to provide institutional and tech-
nical advice to the new energy ministry; to
help organize a donors meeting for the energy
sector $120,000

Haiti To assist in the establishment of a technical
and economic secretariat for the new Energy
Ministry; to assist the Ministry in reviewing
proposals from other agencies in various
energy subsectors; to help organize, and par-
ticipate in, a donors meeting $100,000

Bangladesh Assistance in preparing and supervising a
medium-term plan for the energy sector $150,000
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TO: Mr. Julian Bharier, Chief, EGYEA ATE: August 10, 1982

FROM: Masood Ahmed, EGYEA

SUBJECT: SENEGAL: Energy Assessment Mission.
Back-to-Office Report and Post Mission Issues Paper

1. An Energy Assessment Mission led by Mr. B. Chadenet visited
Senegal from June 7-25, 1982.1/ The mission's scope of work was set out
in the Pre-Mission Issues Paper, circulated on May 14, which also
provides a brief description of the main features and issues in Senegal's
energy sector.2/ This memorandum sets out the preliminary findings of
the mission and identifies the issues that will need to be resolved
during the preparation of the full energy assessment report. The yellow
cover draft of that report is expected to be completed in early October.

2. While the mission managed to meet at least once with most of the
senior officials involved in Senegal's energy sector, the degree of
interaction with energy policy makers in the country was limited and
somewhat disappointing. Our principal counterpart, the Director of
Energy in the Ministry of Industry, was absent from Dakar for most of the
mission's stay, as were the heads of the refinery and the national
electric utility, and a number of other relevant officials. However, we
had extensive discussions with the technical staff in these agencies and
were able to obtain most of the information required to carry out our
assessment of the energy sector. Nevertheless, these difficulties are
indicative of the principal institutional issue in Senegal's energy
sector which is the limited interaction between technical staff and
policymakers and the relative neglect of technical considerations in the
decision-making process. This issue is discussed further in
paragraph 23.

Main Findings

3. Senegal faces two major energy problems. First, it is almost
entirely dependent on imported oil to meet its "commercial" energy needs,
which results in a heavy and growing balance of payments burden. In 1981
oil imports absorbed 50% of the country's export earnings. Second, over-
exploitation and inadequate replenishment of the country's forests, which
supply over half of the present demand for energy, are causing a rapid
depletion of the country's natural forest cover and an increasing
scarcity (and price) of fuelwood and charcoal.

1/ The other members of the mission were: Messrs. M. Ahmed (Economist),
B. Russell (Power Economist, Consultant), J. Gorse (Forester) P. Meier
(Training Consultant), C. Garrigues (Conservation Consultant), N. Brown
(Renewable Consultant), M. Farhandi (Refinery Engineer), R. Rodger (Peat
and Lignite Consultant).
2/ Additional copies of the paper can be obtained from Ms. C. Abunassar,
extension 74544.
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4. To respond to these problems, the Government of Senegal has
prepared an ambitious plan to develop indigenous energy resources to
substitute for imported oil, and to improve the efficiency with which all
forms of energy are used in the economy. While the objectives and broad
strategy of this plan are sound, their translation into specific
operational programs and projects will require the resolution of a number
of important issues. These are discussed in turn below.

Energy Resources and Supply

5. Senegal's energy resources are limited but moderately
diversified. In addition to its forests, the country has access to the
hydropower potential of the Senegal and Gambia rivers, estimated at about
1,400 MW with an average annual production capability equivalent to
nearly 2 million TOE; significant peat deposits (at least 10 million dry
tons or 4 million TOE) which could be developed for power generation or
direct use in industry or households; potentially widely spread lignite
deposits whose magnitude is not known at this time; a small (40,000 TOE)
natural gas deposit near Dakar which is currently being used for
electricity generation; and limited but significant petroleum resources
which have not been well defined, except for the offshore Dome Flore
field whose probable light oil reserves of 1.8 million TOE appear to be
profitably exploitable in the near future. Solar and wind energy and the
more efficient use of agricultural residues, such as bagasse and
groundnut shells, could also prove to be important energy sources. The
development of these resources could enable Senegal to ultimately meet a
substantial proportion of its energy requirements from indigenous sources
but for the near future this development will be restricted by
considerations of location, cost, heavy investment requirements and

institutional and political factors.

6. Petroleum. The most attractive option is to develop the Dome
Flore field which has been studied extensively and for which a Bank
project has been under preparation for some time. However, prospects for
the early development of this resource have been much reduced because of
a jurisdictional dispute over the area with neighboring Guinea-Bissau. As
a result of this dispute, financing of this component has been eliminated
from the proposed Bank project which now focuses on providing technical

assistance to the recently created national oil company to help it to
develop an effective national exploration and development capability. It

is not clear whether the withdrawal of the Bank from the Dome Flore
development will still enable the Government to proceed with this

activity as scheduled, by obtaining technical/financial assistance from
other sources. As agreed at the pre-mission issues paper review meeting,
the mission did not examine this question in any detail and seeks
guidance from the relevant operational staff for analyzing this issue. A

related question is whether this potential delay in developing the Dome
Flore field is likely to affect the requirements for (or priority of)

technical assistance in developing an effective national petroleum

exploration capability.

7. Hydropower. The potential hydropower sites are on the Senegal

and Gambia rivers. Development of these rivers is the responsibility of
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two multinational organizations of the riparian countries concerned.l/
Projects can proceed only with the agreement of all members which often
leads to delays and may bar particular projects. For example, opposition
by Guinea has effectively ruled out the Sambangalou project on the Gambia

River within Senegal, although from Senegal's point of view this would be
an attractive project. Development of these hydro projects is also
hampered by the fact that most of them are multi-purpose in nature and
the energy production aspect has tended to be neglected in the early
stages of project formulation.2/

8. Of the projects that are now being considered, the most
attractive appears to be the Manantali project located on the Senegal
River in Mali. This is already being developed as an irrigation project,
with navigation benefits, but it could also be used to generate 240 MW of
power, of which Senegal's share would be 40%. However, the long distance
(750 km) over which electricity from the project would have to be
transmitted to reach the main load center of Dakar entails a high
transmission cost. Preliminary analysis suggests that this would only be
viable if a relatively large block of power (at least Senegal's entire
share and possibly some of the power allocated to Mali as well) could be
transmitted from the outset and if the dam were treated as a "sunk" cost
for power generation purposes. No agreement has been reached on these
questions but there is some doubt whether it would be legitimate to treat
the whole cost of the dam as sunk. It is also difficult to see why the
other participants in the project would not wish to charge Senegal some
form of "rent" for use of the dam to generate power. Furthermore, the
large quantities of power that would need to be transmitted for both
economic and technical stability reasons imply that, even allowing for
load growth during the decade, the Senegalese power system would become
heavily dependent on one source of electricity. While some preliminary
work has been done to analyze the project's technical and economic
feasibility, more detailed studies need to be carried out both for the
power station and the transmission line.

9. Peat. A number of studies are investigating the potential for
developing the Niayes peat deposits for power generation or other uses.
A final development plan for this resource will have to await the
completion of those studies by mid-1983, but the preliminary indications
are that the peat could be used to fuel two 30 MW on-site electric power
plants which could easily be linked to the existing grid. However, it is
important to bear in mind that experience in the use of peat for power
generation is limited to three or four countries and that the boilers

might have to be specially designed, entailing longer lead times and high

1/ Mali, Mauritania and Senegal for the Senegal River; and Gambia,
Guinea, Guinea-Bissau and Senegal for the Gambia River.
2/ This in turn is linked to the fact that the responsible Government
agency for hydro projects is the Ministry of Hydrology whose principal
focus is on the non-power aspects of river basin development. SENELEC,
the electric utility, is not even represented on the key committees
concerned with the proposed major hydropower projects on the Senegal and

Gambia Rivers.



costs. Furthermore, a number of technical problems associated with
mining the deposit remain to be resolved. Subject to these preliminary
indications being confirmed, it is reasonable to assume that, barring any
unforeseen problems or delays, electricity from this project could be
available by 1988.

10. Lignite. Lignite deposits are known to exist in several areas
in Senegal but there is very little reliable information available. A
small exploration program is expected to start this year with French
bilateral assistance and its preliminary results in 1983 will determine
the future course of action in developing this resource. Even if the
results are favorable, lignite could not be commercially available before
the early 1990's, given the lead time required for defining the
exploitable reserves and bringing a mine into operation.

11. Fuelwood. The inability of natural forest growth to satisfy the
increased demand for wood and charcoal in the future has been well
documented. If no action is taken to supplement natural supply or to
reduce wood consumption, then, on a national basis, projected consumption
will exceed incremental supply by a factor of two within two decades.
Severe local and regional shortages will of course emerge much earlier.
The important conclusion emerging from the mission's review of the
forestry sector, however, is that the future demand for fuelwood can be
met if the Government embarks upon a larger but still feasible program to
increase wood supply (including management of natural forests,
establishment of state-managed and rural tree plantations, introduction
of fast-growing species, erosion and bushfire control, etc). The
mission's preliminary analysis suggests that such a program can be
carried out by the country's relatively well-organized and -staffed
forestry service and that its investment requirements are likely to be
modest during the next ten years (an average of $9 million per year). The
assessment report will analyze the land-use, financial and manpower
implications of the program in detail.

12. New and Renewable Energy. Wind and solar energy offer
considerable potential for the longer term and their use in certain
specific small-scale applications in suitable locations is economic
now. However, the amount of time, effort and money that is being devoted
to their research and development is much larger than can be justified in
the Senegalese context. Furthermore, these resources are diffused over
too many projects which are being undertaken without any clear idea of
overall sectoral priorities that reflect Senegalese conditions. Thus, a
number of demonstration windmills and photovoltaic installations have

been set up at considerable cost but not enough has been done to
systematically gather data on windspeed, insolation, etc. in different
parts of the country or evaluate whether a large market exists for these
applications. The projects themselves have suffered from lack of

budgetary provision for maintenance and scientific follow-up. At the
same time potentially viable applications such as solar water heaters in
the hotel/industry sector are only now beginning to receive any
attention. The more efficient use of bagasse and groundnut shells to
replace petroleum use for power generation or as an industrial fuel has
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also been comparatively neglected. The assessment report will include an
evaluation of the potential contribution of these resources and the steps
necessary to realize this potential.

Energy Transportation and Consumption

13. Petroleum Refining. There are two major issues in the refinery
sector which need to be addressed. The first relates to the economic
justification for the ongoing modification and expansion of the refinery
which will increase its capacity from 900,000 tons to 1.4 million tons.
The mission was unable to obtain a complete picture of the sequence of
events leading up to this decision but it appears that the project was
decided on in early 1981 without the benefit of a detailed feasibility
study. Such a study was subsequently carried out in March, 1982 and it
concluded that, while the project was not economically viable at the
start, since about 40% of the funds had already been committed it was now
better to complete the project than to abort it. The Government's
position, as spelt out to the mission, was that since it only has a 10%
share in the refinery it could not veto what was effectively a private
sector project. This, of course, is hardly a satisfactory explanation in
a situation where the Government guarantees the private shareholders of
the refinery a fixed return on their investment.l/ Therefore, if this
project results in higher ex-refinery costs for the petroleum products,
then these will have to be absorbed either by Senegalese consumers or the
Treasury (through lower taxes). While the mission will carry out an
analysis of the refinery expansion/ modification project for the
assessment, it seeks guidance on how this issue should be treated in the
final report, given that it is effectively a fait accompli and one on
which the Government appears to be rather sensitive.

14. The second issue in the refinery sector is also one where the
full facts are difficult to establish and political sensitivities run
high. This is the decision by the Government to change the procurement
mechanism for crude oil imports for the refinery from one where the
private shareholders supply the oil in proportion to their share in the
capital, to one where the Government will procure this oil via state-to-
state contracts (initially with Nigeria and Algeria). These contracts
will be executed by a private company, Arafenco, registered in Bermuda
and headed by a prominent Senegalese (the ex-chairman of Air Afrique).
As the private shareholders of the refinery have objected to this new
arrangement, the Government proposes to increase its share in the company
from 10% to about 50% so that it can implement this change in the method
of procurement. An additional complication is that the oil to be supplied
through Arafenco will be subject to a tax of $1.20 per barrel, the
proceeds of which will be paid into a special account to be administered
by the Prime Minister and to be used to finance the country's petroleum
exploration program.

1/ These shareholders are ELF (30%) BP, Texaco, Total, Mobil, Shell
(11.8% each) and ESSO (1%).
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15. The mission's analysis of this complex issue is made difficult
by the fact that it was provided with limited and sometimes contradictory
information on the subject which poses a number of as yet unresolved
questions. These include:

(i) whether Arafenco is acting simply as an intermediary or
also as a financier for the state-to-state contracts;

(ii) whether the Government bears any responsibility for any
potential losses that might be incurred in disposing, on
international markets, of any surplus oil obtained under
these contracts (the current contracts with Algeria and
Nigeria are for 25,000 b/d which is roughly twice the
refinery's current intake);

(iii) whether the proceeds of the $1.20/bl tax on Arafenco
procured oil will ultimately revert to the treasury or
continue to be managed separately; and

(iv) given the fact that the objective of the ongoing
modification of the refinery is to enable it to utilize
heavier and cheaper crudes, whether a continued reliance
on Algerian/Nigerian sources of supply is a wise
decision.

16. The assessment mission will evaluate the technical aspects of
this question on the basis of the information available, but it seeks
guidance on how the financial/political aspects should be treated in the
assessment report.

17. Electricity Supply. The most immediate question to be addressed
is the need for the additional two 15 MW gas turbines which SENELEC
proposes for installation in 1984 and 1986. Their timing assumes a much
higher growth rate of demand than is justified by recent trends and the
prospects for the economy. For the longer term, the important task is to
develop an optimal generation program which would define the role and
timing of the various alternatives: Manantali, the peat project, a
possible thermal plant using imported coal, and Kekreti (another 75 MW
hydro project on the Gambia River under study). The danger here is that
the current preoccupation with minimizing dependence on imported energy
could lead to premature over-investment in developing domestic power
projects. This is exemplified by the latest SENELEC forecasts for
electric power demand which produce an excessively high growth rate of
electricity demand for the 1981-90 period (9% p.a.) and make generous
assumptions about reserve margins and the retirement of old plant in an
effort to justify the installation of all the projects mentioned above
(with peat or coal as mutually exclusive alternatives) before 1990--a
gross capacity addition of 285 MW to a system whose current capacity is
175 MW and whose maximum demand is 108 MW. The mission report will
analyze this with the collaboration of regional projects staff,
particularly with regard to the need for and timing of the proposed gas
turbines and the cost of transmitting power from Manantali.l/

l/ This would entail about one week of a staff engineer's time during
the next month.
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18. Energy Conservation. The mission's work has confirmed the
general conclusion of the Gaucher-Pringle consultant study that there is
a substantial potential for reducing petroleum and electricity
consumption in the industrial sector by improving the efficiency with
which (particularly the larger) firms use energy. Following the Gaucher-
Pringle study, a Bureau of Energy Conservation has been established in
the Directorate of Energy but not much actual progress has been made in
developing a program to achieve the potential savings identified. A
shortage of qualified and experienced technical staff in this area is a
major constraint and the provision of such staff should be a high
priority for future donor assistance.

19. For wood energy conservation, the "Ban Ak Suuf" improved
wood/charcoal stove program appears to be highly promising. Two years
after the program's inception, more than 7,500 such stoves are in use in
Senegal in both rural and urban areas. More funds and manpower resources
should be diverted to accelerate this program, possibly at the expense of
some of the less useful programs that are also being undertaken.1/

Energy Pricing

20. Until 1981, petroleum product prices were generally increased in
line with costs and taxes on petroleum sales, providing the Government
with about seven percent of its current revenues ($50 million in 1981).
During 1982, however, this situation has deteriorated because retail
prices have remained fixed, while costs have risen because of exhange
rate depreciation, higher refining costs, and some increase in crude oil
prices. Fuel oil (particularly to SENELEC), some types of diesel oil and
LPG are now subsidized by the Government. As a whole, the net
contribution of the petroleum sector to the exchequer fell to CFA 13bn
($43 million) in FY81-82; from this the Government owes the refinery CFA
1.2 bn ($4 million) for 1981 and an estimated CFA 2.7 bn ($9 million) for
January-June 1982, to comply with the 12% rate of return guarantee. The
refinery estimates that, even if these previous commitments were paid in
a lump sum, ex-refinery prices would have to increase by about 10% to
maintain equilibrium for the rest of this year. If retail prices are not
changed at the same time, then the Government is likely to have to forego
approximately CFA 2.5-3.0 billion in tax collections from the petroleum
sector during the second half of this year, a sum representing roughly
thirty to forty percent of the total taxes it would have collected from
the sector.

1/ A good example of this is the $2 million/year subsidy provided to
butane gas users to discourage them from using wood and charcoal.
There is no evidence that this has significantly affected the
amount of charcoal consumed; these resources could be more
productively employed in either reforestation (equivalent of 2,000
ha/yr) or acceleration of the Ban Ak Suuf program.
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21. During the mission's stay, the Commission National des
Hydrocarbures met repeatedly to discuss this question and, although no
final decision was taken before our departure, we were led to understand
that the final options being considered all related to different methods
of reducing Government taxes while keeping retail prices constant. Given
Senegal's precarious financial situtation, such a move is likely to cause
some difficulty with meeting the macroeconomic conditions agreed with the
IMF and various other donors.

22. Electricity tariffs pose less of an issue although here, too,
failure to apply the indexing formula in the official tariff structure
has kept the average level of tariffs lower than it would otherwise have
been (about 8% in 1981). Moreover, these tariffs are based on financial
costs and do not take account of the subsidized fuel price paid by
SENELEC. A marginal cost tariff study is being undertaken by EDF for
SENELEC; the mission will review a draft of this study for the assessment
report.

Institutional Issues

23. As indicated at the outset of this memorandum, the principal
institutional issue that needs to be addressed in Senegal's energy sector
relates to the institutional framework and the decision-making process
for major investment and policy decisions. In theory, the institutional
framework for the sector is more highly developed in Senegal than in most
other developing countries. A National Energy Committee (chaired by the
Minister of Industry) reviews policy options and recommends a course of
action to the National Energy Commission (chaired by the Prime Minister)
which is the forum for policy decisions. The committee then follows up
on these decisions with the help of the staff of the Department of Energy
which acts as the technical secretariat. The Department of Energy has a
reasonably-qualified cadre of staff who are assisted in their work by two
(Bank-financed) technical advisors. The Department also has access to
local and donor-provided funds for engaging short-term consultants to
examine specific sector issues. Funds are also available for the local
and foreign training of its staff.

24. This arrangement is virtually a textbook example of how an
effective national energy planning capability should be developed.
Unfortunately, its effectiveness in Senegal is limited by the fact that,
in practice, the Energy Department is concerned only with non-petroleum
matters. All petroleum issues are the responsibility of the Department
of Mines and Geology whose staff expertise is primarily limited to the
upstream end of petroleum exploration and development. Coordination and
the flow of information between these two departments is poor, even
though they are located in the same Ministry. Furthermore, the technical
expertise of either department and the fora of the national energy
committee and commission do not appear to have been effectively utilized

by policymakers in taking a number of major policy and investment
decisions. Examples of this include:

(i) The decision to approve the expansion of the refinery
without either department examining the implications of

this in any detail.
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(ii) The decision to change the procurement methods for crude
oil, again without any substantial input from either
department.

(iii) The decision to use up the small natural gas deposit as
quickly as possible (in approximately three years) by
running the gas turbine at base load (and therefore
substituting for fuel oil), without undertaking an
analysis to determine whether this would be more economic
than the alternative of using the gas turbine to meet
peak load and therefore substitute for more expensive

diesel oil over a longer period. The Energy Department

opposed this but was overruled.

25. Given this propensity to make important decisions outside the
established framework, the question that needs to be addressed is whether
the resources that are being devoted to maintaining this framework can be
justified. This question is particularly important for the Bank because
the provision of technical assistance to strengthen the Department of
Energy is a major feature of the 1980 Power Engineering and TA Credit.
To ensure that the funds being provided under that project are utilized
as effectively as possible, a detailed work program for the two technical
advisers needs to be agreed with the Government. At the moment, the
specific responsibilities of the Energy Adviser to the Minister are
unclear and he has only limited access to petroleum sector information.
The situation is likely to worsen if the proposal to provide another
general energy adviser from CIDA funds goes through as proposed. This
would cause substantial duplication with the existing Bank-financed

general energy adviser and may well prove counterproductive. The mission
recommends that the Bank raise this matter with the Government and with
CIDA to try to avert this problem. If CIDA funds are available, they
should be used to provide an energy conservation expert to supplement the
currently weak staff expertise in this area. However, given the
sensitivity of this question, the mission seeks guidance on how strongly
this issue should be treated in the assessment report.

Timetable for Report Preparation

26. The mission expects to produce a Yellow Cover Assessment Report
in early October. Thereafter, discussions with the Government on the
Green Cover draft are scheduled for December, 1982.

cc: Messrs. Rovani, Rao, Bourcier, Sheehan, Sadove, Fish, Dosik,
Elejalde, Bauer, Barbu, Farhandi (EGY), Chadenet; Ms. Julius,
EGYEA staff

MAhmed/BRussell:cra



WORLD BANK / INTERNATIONAL FiNANCE CORPORATION

OFFICE MEMORANDUM
TO: Distribution DATE: August 6, 1982

FROM: Masood Ahmed

SUBJECT: Thailand: Investment Request Estimation

The attached note by Robert Taylor is self explanatory, I
suggest that we resolve these questions at the start of the next demand/
supply/investment requirement meeting which is being tentatively scheduled
for Friday, August 16.

Distribution: Messrs. Rao, Bourcier, Sadove, Sheehan, Daffern, Moore,
Taylor, Desai, Goswami (EGY);

Mms. Ribe, Mashayekhi, Koch (EGY)



WORLD BANK / INTERNATIONAL FINANCE CORPORATION

OFFICE MEMORANDUM
TO: Distribution DATE August 5, 1982

FROM: Masood Ahmed, EGYEf

SUBJECT: Conversion Factors for Energy Policy Paper

Attached please find a list of conversion factors which should be
used for all Energy Policy Paper work. In exceptional circumstances, other
conversion factors may be used but only after the justification for this
has been discussed and agreed on a case by case basis.

Attachment

Distribution: Messrs. Rao, Sadove, Bourcier, Sheehan, Dosik, Daffern, Nayyar,
Zuniga, Khelil, Bauer, Palmer, Taylor, Desai, Goswami, Hunt,
Moore, Smith (EGY); Kohli, Strongman, Segura (IND); Pollak,
Najmabadi (EPD)

Mmes. Koch, Julius, Duersten, Ribe, Mashayekhi, Dunkerly



List of Conversion Factors for Energy Policy Paper 1982

6(i) The basic energy unit used will be the TOE. 1 TOE = 10.2 x 106 KCal or
40.5 x 106 Btu

(ii) Coal One TCE = 0.69 TOE. Physical tons of coal will be converted into
TCE's on a country specific basis to allow for variations in calorific
value. Please specify the conversion factor used for this calculation
(Also applies to peat and lignite).

(iii) Primary Electricity to be converted on thermal replacement basis using
a standard conversion factor of 1 TOE = 4000 Kwh or 1000 Kwh = 0.25 TOE.
This equates to a thermal efficiency rate of about 34%.

(iv) Natural gas To be presented in TOE's. Conversion to TOE on a country
specific basis depending on calorific value. Specify the calorific
value used in each case.

(v) Wood To be presented in6TOE's. Conversion from cubic meters to TOE's
on the basis of 3.3 x 10 KCal/dry, cubic meter or 1 dry cubic meter =
0.33 TOE.

(vi) Charcoal 1 ton = 7 x 106 KCal = 1 TCE.

(vii) Petroluem Products

Product Heat Value (10 KCal /kg)

LPG 10.88
Gasoline 10.50
Kerosene/jet fuel 10.32
Residual fuel oil 9.50 - 9.90-
Diesel oil/Gas oil 10.15
NGL 10.79

- Depending on characteristics. Use 9.75 if no information available



WORLD BANK / INTERNATIONAL FINANCE CORPORATION

OFFICE MEMORANDUM
TO: Distribution DATE: August 3, 1982

FROM: Masood Ahmed, EGYEA

SUBJECT: Conversion factors for Policy Paper

1. As Bob Taylor's attached table shows, we are currently using
a variety of conversion factors for the policy paper work. We all agree
that we have to standardize; but, we need to agree, quickly, on how to

do this.

2. I propose the following (based principally on expendiency):

(i) TOE = 10.2 x 106 KCal - This is the arbitrary value assigned

by UN and more importantly EPD. As our revised demand numbers
will have to be "meshed" with EPD's numbers for preparing
global totals, this is the easiest procedure to follow. (I
understand that despite the notation on the inside cover of
EDC, many of the numbers in it were actually based on this
conversion factor as they came from EPD).

(ii) Primary Electricity - Convert at 34% thermal efficiency
rate, as has been done for the hydro study. This translates
into 1000 kwh = 0.248 TOE, for the above TOE value.

(iii) One TCE = 7000 KCal or 0.69 TOE. Physical tons of coal
will be converted into TCEs on a country specific basis
to take account of variations in calorific value across
deposits/locations/time. Calorific value used should be
specified in tables.

(iv) Natural Gas - to be presented in TOEs. Conversion to TOE
on a country specific basis depending on calorific value.
Specify calorific value used for this conversion.

(v) Petroleum Products - as in UN J series: See attached note.

(vi) Wood and Charcoal - Mr. Dosik to specify.

3. If you disagree strongly with the above, please let me know by
c.o.b. today.

Distribution: Messrs. Rao, Bourcier, Sadove, Taylor, Goswami, Desai. Poore
Ms. Ribe, Koch
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INTBAFPAD, COLMPO SPI LA.IKAI FOR LATEFF.

IRE! ENERGY CONSERVATION FOLLOW UP' TO ASSESSMENT RE¶OPT. HAVE

RPECEIVED. THROUCH FAKHRUtDIN, DRAFT TOP'S FOR A PPtLTIFNRY STUDY

OF UNEPGY USE IN SPI LANKA ON4 V1ICH T 1UNDERSTAND YOU

WOULD LIKE OUR CO"1TNTS. THESE APE AS FOLLOWS: (ARA). AS FAR AS

CTHE FIRST ALTERTTIVE STUtY IS COMCERNED. THIS 1" OFNERALLY WELL

CONCEIVED AND SHOULD (E AFLF TO BUILD UPON THE WOR C DONE DUPINL

THE ASSESSMENT MISSION. HOWEVER I WOULT P MAK THE FOLLPWIMG MODI-

FICATIONS TO THE PROPOSED TORS (ONE). THE PROPOSED OTETH PLAN

AUDIT WORK SHOULD E RELATED TO THE ESTALISHENT OF SOME KIND OF

LOCAL INSTITUTIONAL FRATEWORK WHICH CR EDABL, THIS WORK TO E

CONTINUED AFTER THIS STUDY IS FINISHED. THE ASSESSMENT REPORT

MAKES SPECIFIC RECOrrFNDATIONS APOUT HOW AN EN'ERGY ADVISORY AND

AUDIT SERVICE COULD E ESTAlISHED A D MHAT ITS FUNCTIONS WOULD

BEC (TWO). THE OBJECTIVES OF THE STUDY SHOULD INCLUDE TE TRAINILA

OF SELECTED COUNTERPART STAFF BOTH IN PLANT AND RFTEPNL SEMINARS

SO THAT THEY CAN REPEAT AND UPDATE SUCH AUDITS IN THE FUTURE. IN

THIS CONTE TE IT WOULD ALSO BF USFUL FOR THE STUDY TO PRPODCE A

MANUAL FO THE TRAINING OF ENERGY EFFICIENCY ENCINFE WHTC COLDi

INCORPOPATE THE EXPERIENCE GAINED BY THE PILOT AUDIT AS A PRACTICAL
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EXAMPLE. (THREE). THE RESOUPCES ALLOCATED TO THE STUDY,- ABOUT

SIXTEEN MAN MONTHS, APPEAR TO BE FAR 1 I :ECESSARY TO DO AN

INDEPTH SURVEY OF JUST ONE PLANT. IF SUCH RESOURC$S ARE AVAILARLE,

WE RECOMNEND THAT SCOPE OF THE STUDY BE EXPANDED TO COVER SIX TO

EIGHT PLANTS.. THIS WOULD ENHANCE THE VALUE OF THE STUDY EOTH AS

A TRAININr TOOL AND AS A PILOT DEMONSTRATION. (FO4R). THE INDEPTH

PLANT SURVEYS SHOULD IDENTIFY AND ANALYZE ALL SIGNIFICANT CONSERVA~

TION OPPORTUNTIES COMPATIBEL WIT' THE CURRENT STATE OF TECHNOLOGY

AND THE ECONOMIC COST OF ENERGY, REGARDLESS OF WHETHER THESE

FINDINGS ARE APPLICABLE TO OTHER SECTORS. THE USEFULNESS OF THE

STUDY TO OTHER INDUSTRIAL SECTORS WOULD BE VOUCHSAVED PY COVERAGE

OF SIX TO EIGHT PLANTS, AS PER PREVIOUS COMMENT. ALLOCATED

RESOURCES APE SUFFICIENT TO DO THIS. (B89). AS FAR AS THE SECOND

ALTERNATIVE STUDY IS CONCERNED, THIS IN OUR VIEW WOULD SUBSTANTIALLY

DUPLICATE THE WORK THAT HAS ALREADY BEEN DONE BY TRE ASSESSMENT

MISSION AND THE FEED FOR ADDITIONAL PRELIMINARY WORK OF THIS NATURE

DOES NOT APPEAR CONVINCING. IF MORE RESOURCES ARE AVAILABLE, THEN

THESE SOULD BE USED TO Dc FURTHER INDEPTH WORK IN $NERGY INTENSIVE

INDUSTRIES LEADING TO CONCRETE IDENTIFICATION AND ¶EALI7ATION OF

n SPECIFIC ENERGY At L 1 THIS /c
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PROPOSAL. WE UNDERSiTAND THAT U!tP fPE PROPOSING To FINANCE~ IT

BUT IT IS NOT CLEAR WHICH AGENCY IS AOI. C TO FXE CUTE THE WORK.

WOULD CE GRATEFUL IF YOU COULD CLARIFY WHA.T INSTIW'TIONA.L APRANGE-

BENTS HAVE BEEN PROPOSED FOR TAS1S WORK. AS YOU KUE THE BANK
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ARE CURRENTLY EXMINING A SERIES OF POTENTIAL CONSERVATTON

TECHNICAL ASSISTANCE PROJECTS. WILL KEEP YOU BRIEfED ON THIS.

(DDD) . PFGARI ING YOU.R JULY T ELEX CONCEPNI1' r UNDP/UNIDO PROPOSAL

FOP NODILE tDIAr NOSTIC UNITS FOR~ ENEPGY CCO" SERV`ATTOQ, MAT CLEAR

HOW THIS PROPOSAL IS RELATED TO PPEVIOUS STUDY OR YHAT TYPE OF
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POPILE UNIT AE PAPTICULAPLY SUTED POP CARPYING OUT A LARGE

SERIES OF STIILAR ADITS ITH A UISOM APPROACH. THE MAJOR. EERGY

USERS IN SRI LANKA ARE HIGH LY DIVERSE AND DO NOT EASILY LEN TNfD

SELVES TO THIS SERIAL APPROUCH. I LIFLD WTHAT IF APDTN

AL FUNDS APE AVAILABLET THEY TE UTILIZE TO PROVIDE THE TARAINI G
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The World Bank / 1818 H Street, N.W., Washington, D.C. 20433, LIS.A. • Telephone: (202) 477-1234 • Cables: INTBAFRAD

July 29, 1982

Dear Mr. Thorson,

Further to your letter of July 5 and our telephone
conversation today, I am happy to enclose for your
information a copy of an information note on the Joint
UNDP Energy Assessment Program. This note, which was
prepared in June 1980, lists the countries for which
energy assessment reports have been completed or are
expected to be completed by the end of this year. It
also lists the countries for which assessment missions
are planned for the next 12 months. I hope this infor-
mation will be useful to you. I also look forward to
receiving the information on UNIDO involvement in
energy conservation in Sri Lanka that we discussed.

Yours sincerely,

Masood Ahmed
Energy Department

Mr. L. W. Thorson
World Bank/UNIDO Co-operative Programme
United Nations Industrial Development Organization
P.O. Box 300
A-1400 Vienna
Austria



July 28, 1982

Hal:

Re: I10 Proposal on Manpower
and Training Analysis in Energy Assessments

1. ILO have clearly put a fair amount of thought into this proposal
and while it is necessarily somewhat general, I think we should follow up
on it by including one of their staff in a forthcoming mission. However,
I would be pretty surprised if one person in the field for three to four
weeks could carry out the tasks identified in the proposed TORs. First of
all, detailed historical statistics on manpower requirements in the energy
sector will seldom be available in a consolidated or easily accessible form.
Second, estimating future manpower requirements for the various energy
subsectors will be a difficult and complex business because the energy
development programs are generally only broadly outlined and because the
overmanning in many energy supply agencies makes the simple extrapolation
of historical manpower ratios a dubious exercise.

2. There are also a couple of conceptual issues. First, this is very
much a manpower planning approach to estimating imbalances and consequently
training needs for the sector. Without wanting to get embroiled in the long-
standing controversy between manpower planners and rate of return advocates
in the education business, I think it is worth bearing in mind that this
kind of approach really is best suited for highly specialized occupations
where there is limited potential for horizontal mobility. There is not
much point in training accountants for the energy sector, if the sector
only employs five percent of the country's accountants and a three-week
course can turn a general accountant into an energy accountant. (Incidently,
we should get a copy of George Psacharopoulos' paper on manpower requirements
for the energy sector in Indonesia which was a follow up to our assessment and
where the region is now developing a potential training project).

3. The manpower question is also going to be closely linked to the
evaluation of the institutional framework for the energy sector. If the
petroleum exploration program is all going to be leased out to the private
sector there is less cause for the Government to worry about manpower shortages.
The assessments can afford to treat it in the same way just as we deal only
superficially with the investment and financial resource implications of
private sector projects.

4. The emphasis in this proposal is on the manpower implications of
the hardware or subsector projects. It is less concerned with (and, I think ILO
have less expertise in) the manpower and training requirements for developing
a national energy planning capability. However, this is precisely the area
where we need help most urgently in terms of beginning the follow up activities
to our assessments. To a large extent our project staff have got a pretty
good idea of the manpower implications of subsector development plans; at
least they know whether certain development strategies are not feasible
because of manpower constraints. In the assessments what I think we should
focus on more, is a detailed definition of the manpower and training required
to develop the sector-wide policy formulation and management capacity that we
often recommend.

5. All things considered, my suggestion is that we proceed with trying
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out one of their staff on an assessment mission but without expccting too
much from it at this stage. I agree that it is much better to have the
person join the mission than to follow up later. I would also ask them to
keep us informed about their Philippines project which begins this month and
is apparently a sort of pilot exercise in this area. In particular we should
get the detailed work plan for this project when it is ready. We should also
review Meier's report on training in Senegal which looks at this problem in
quite a different way. That report should arrive this week.

Mat'ood

cc: Messrs. Rao, Bharier (o/r) (with incomming).
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WORLD BANK / INTERNATIONAL FINANCE CORPORATION

OFFICE MEMORANDUM
TO: Mr. D. C. Rao, Assistant Director, EGYEC DATE: July 23, 1982

FROM: Masood Ahmed, EGYEA

SUBJECT: Expenditure Needs for Demand Analysis in EPP

Most of the external work on demand has already been contracted

and the appropriate resources have been allocated. Additional resources

would be required for the following tasks:

(i) Seminar by Mr. J. Frisch on WEC forecasts and his review

of our forecasts. ($3,000 includes travel and subsistence

costs and fees.) This item depends on timely completion of

WEC work by October/November, which is still uncertain.

(ii) Study on Petroleum Product Demand/Supply Trends and Refining

Implications. Cost will be established once need for such a

study, and how it will be carried out, is agreed.

(iii) Study on Natural Gas/LPG/LNG Consumption and Trade Prospects.

Cost implications as for (ii) above.

(iv) Extension of R. Taylor's contract for Country Demand Studies.

$1,500 for 15 days in September.

cc: EPP Core Group

MAhmed:cra
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WORLD BANK / INTERNATIONAL FiNANCE CORPORATION

OFFICE MEMORANDUM
TO: Distribution ( DATE: July 20, 1982

FROM: Masood Ahmed, EGYEA

SUBJECT: PEL Seminar on Alternative Global Energy Projections

As part of the background work for the proposed Energy Progress
Report, Petroleum Economic Limited (PEL) have prepared for us a review of
the global energy projections made by various agencies or companies. Messrs.
White and Duxbury of PEL will discuss their findings at a meeting on Thursday,
July 22, 1982 at 9:30 a.m. in Room D4&2-:

Background material for the discussion is attached and should be
read before the meeting.

Attachment

Distribution:

Messrs. Grilli, Najmabadi(EPD CE); Kohli/Segura, Strongman (IND);
Rovani, Bourcier, Rao, Sheehan, Fish/Moore (EGY); Newbery/Farzin (DRD)

Ms. Haug (IND); Julius, Ribe, Mashayekhi, Koch (EGY)
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Table 1

World(a) - Primary Energy Forecasts: 1975-1980

million b/d oil equivalent

1985 1990

Primary Non Oil OPEC Primary Non Oil OPEC

Energy Oil Production Energy Oil Production

Estimates Made:

1975
Amoco 132 68 64 33 160 90 70 -

BP 131 70 61 - - -
IEA 137 71 66 --

Average 133 70 63 33 160 90 70 -

1978
Exxon 125 61 64 40 148 75 73 44

PEL. 123 62 61 34 144 80 64 .35

Average 124 62 62 37 146 78 68 40

1979
W.J. Levy - - - 132 69 63 36

PetroCanada - - - - 129 66 63 36

Socal 116 58 50 34 - - - -

IEA 121 - - 36 143 - - 38

Exxon - - - - 132 72 60 33

PEL 121 61 60 35 141 77 64 37

Average 119 60 59 35 135 72 63 36

1980
Exxon - - 125 70 55 28

IEA - - 58 34 - - 61 36

PEL 112 57 55 30 128 69 59 31

Average 112 12 9 58 32

(a) Excluding Centrally Planned Economies.



Table 2

World - Primary Energy Forecasts: 1981

million b/d oil equivalent

1985 1990
Primary Non Oil OPEC Primary Non Oil OPEC
Energy Oil Production Energy Oil Production

Estimates

US Annual Report to
Congress (March) - - 48 24 - - 52 26

PEL (April) 106 54 52 26 119 66 53 27
UK Dept Energy (April) 100-104 47-51 53 29 106-117 55-65 51-52 29
Chevron (May) - - - 127 74 54 26
Texaco (July) - - - 115 60 55 29
US Dept Energy (July) 100 51 49 27 109 60 49 26
Bank of America (October) - - - - - - 54 26

Shell (October) - - 24-25 - - -

Bankers Trust (?) - - - - 120 71 49 24

Chase Manhattan (?)- - - - 122 70 52 24

PEL (November) 106 54 52 26 117 64 53 26

Average(b) 104 52 52 26 118 65 53 26

Actual(a)
1980 1981

Primary Energy 97 95
Non Oil 47 48
Oil 50 47
OPEC 27 23

(a) According to PEL data and not necessarily entirely consistent with that of other forecasts.
(b) Using mid points of ranges.



Table 3

World - 1981 Energy Estimates - Assumptions

Economic Activity

% p.a. World GDP Growth

1980-1985 1985-1990 1980-1990

PEL (April) 2.6 3.5 3.0

US DoE (OECD Area) 2.7 3.0 2.8

Chevron - - 3.8

Conservation

Generally presumed that measures instigated as a result of 79/80 price

rises will impact through forecast periods. Thus energy intensity assumed

as continually declining:

Primary Energy Coefficient

1980-1985 1985-1990 1980-1990

PEL (April) 0.75 0.70 0.75

US DoE (OECD Area) 0.20 0.35 0.25

Chevron - 0.80

Oil Prices

Generally oil prices taken as exogenous variables:

% p.a.

Texaco 1980-2000 1 - 2

US DoE 1983-1990 3
Chevron 1980-2000 3

PEL*

*Possibility that some increase in crude oil prices

could occur in 1980s followed by a decline.



Table 4

World - Primary Energy Forecast 1982

million b/d oil equivalent

1985 1990
Primary Non Oil OPEC Primary Non Oil OPEC
Energy Oil Production Energy Oil Production

Estimates

Conoco (Jan) - - - - 125 74 51 23
Shell (Feb) 96-105 50-55 46-50 20-24 106-116 60-63 46-53 22-28
Tenneco (?) - - - - 120 68 52 -
IEA (April) 103-106 55-56 48-50 23-26 117-126 67-70 50-56 27-33
US Concern (?) 100-103 53-54 47-49 21-24 - - -

EEC (June) - - 45 21 - - 48 25
PEL (June) 96-103 52-55 44-48 20-23 104-117 58-65 46-52 22-26
European Oil Co (June) 106 59 47 - 119 73 46 -
Laoussine (June) 107 55 52 26 115 60 55 28

Energy Modelling Forum - - - - 117-125 - 47-56 22-34

(see Table 5)

Actual(a)
1980 1981

Primary Energy 97 95
Non Oil 47 48
Oil 50 47
OPEC 27 23

(a) According to PEL data and not necessarily entirely consistent with that of other forecasts.



Table 5

Energy Modelling Forum(a) Estimates 1990-2000

million b/d oil equivalent

1990
Primary Non Oil OPEC Oil
Energy Oil Production Price

$1981/bbl

Model Representative

IEE-OMS US Dept Energy - - 54 28 46

IPE MITI - - 50 22 37

WOIL US Dept Energy 125 71 54 30 48
and Environment

OILTANK Charles Michels - - 47 30 63

Institute

Opeconomics BP 117 67 50 27 40

OILMAR US House of - - 56 34 64

Representatives

2000
Primary Non Oil OPEC Oil
Energy Oil Production Price

$1981/bbl

Model Representative

IEE-OMS US Dept Energy - - - -

IPE MITI - - 55 28 55

WOIL US Dept Energy 161 102 59 29 70
and Environment

OILTANK Charles Michels - - 47 29 92

Institute

Opeconomics BP 152 98 54 31 42

OILMAR US House of - - 56 32 87

Representatives

(a) Published February 1982, although estimates probably completed at different times
through 1981.



Table 6

World - 1982 Energy Estimates - Assumptions

Economic Activity

% p.a. World GDP Growth

1980-1985 1985-2000 1980-2000
Low High Low High Low High

PEL 1.1 2.1 3.0(a) 3.25(a) 2.4(b) 2.9(b)

IEA(c) 2.4 2.6 2.7 3.2 2.6 3.1

Conoco - - - - 3.0 4.0

EMF - - - 2.5 3.5

Conservation

Tendency to use concept of "energy intensity". Nevertheless resultant

implied coefficients as follows:

Primary Energy Coefficient

1980-1985 1985-2000 1980-2000

PEL n.a.-0.65 0.65-0.70(a) 0.55-0.65(b)

IEA(c) 0.30 0.65-0.80 0.60-0.70

Conoco - 0.65

EMF 0.40

Oil Prices

Except for IEA price changes derived from energy analyses. IEA still

uses prices as assumptions.

S- I-% p.a. increase/(decrease) -

1980-1985 1985-2000 1980-2000
Low High Low High Low High

PEL (8.5) (7.5) 7.0 6.5(a) 2.6(b)

IEA(c) (3.3) (3.9) 3.0 0.0 1.5 (1.0)

Conoco - - - 2.0 3.0

EMF 2.0(d) 4.5(d) 4.0(d)

(a) 1985-1995. (c) OECD Area only.

(b) 1980-1995. (d) Medium of range.



Table 7

World - Oil Consumption Forecasts 1982

million b/d

1980 1985 1990
Actual(a) Low High - Low High

IEA Estimates

USA 17
Western Europe 14 - - -

Others 8 - - --

Total OECD 39 35 36 34 37

OPEC 3 4 4 5 6
Non OPEC LDCs 8 9 10 11 13

Total LDCs 11 13 14 16 19

World 048 50 56

PEL

USA 13 15 14 15
Western Europe 12 12 12 13
Others 7 8 7 8

Total OECD 32 35 33 36

OPEC 3 3 4 5
Non OPEC LDCs 9 10 9 11

Total LDCs 12 13 13 16

World 44 48 46 52

EMF

USA 15 19
Western Europe 12 13
Others 8 8

Total OECD 35 40

OPEC 3 5
Non OPEC LDCs 9 11

Total LDCs 12 16

World 47 5

(a) PEL data.
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World Oil Consumption Forecasts 1970-1982
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July 17, 1982

Messrs. Rao, Moore

Country notes on Indonesia missing
from Mr. Montfort's draft report.

Masood Ahmed D449 74545
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WORLD BANK / INTERNATIONAL FiNANCE CORPORATION

OFFICE MEMORANDUM
TO: Distribution DATE: July 17, 1982

FROM: Masood Ahmed, EGYEA

SUBJECT: Study on Electricity Consumption Prospects in Developing Countries

A meeting will be held on Tuesday, July 20, 1982 at 11:00 a.m.
in Room D-556 to discuss the preliminary findings of the above study.
A first draft of the report prepared by Mr. Bernard Montfort is attached.

Attachment

Messrs. Rovani, Sheehan, Rao, Bourcier, Fish, Moore, Munasinghe, Desai
Ms. Ribe



WORLD BANK / INTERNATIONAL F;NANCE CORPORATION

OFFICE MEMORANDUM
TO: Distribution DATE: July 17, 1982

FROM: Masood Ahmed, EGYEA

SUBJECT: Study on Electricity Consumption Prospects in Developing Countries

A meeting will be held on Tuesday, July 20, 1982 at 11:00 a.m.
in Room D-556 to discuss the preliminary findings of the above study.
A first draft of the report prepared by Mr. Bernard Montfort has already
been sent to you.

Messrs. Rovani, Sheehan, Rao, Bourcier, Fish Moore, Munasinghe, Desai
Ms. Ribe
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The World Bank / 1818 H Street, N.W., Washington, D.C. 20433, U.S.A. • Telephone: (202) 477-1234 • Cables: INTBAFRAD

July 15, 1982

Dear Mr. Bakley,

I am pleased to enclose herewith a set of completed

data sheets for the Bank's ongoing and proposed energy

planning activities, which you requested in your letter

of March 12, 1982 to Mr. D. C. Rao. I hope that this

information will be useful to your staff in the prepara-

tion of the compendium of such activities by all donor

agencies and we look forward to receiving a copy of

that compendium when it is completed.

Yours sincerely,

Harold E. Wackman
Acting Division Chief
Energy Assessment Division
Energy Department

Mr. R. N. Bakley
Director
Industry & Development
Banks Department
Asian Development Bank
Manila, Philippines

Attachment

cc: Messrs, Rao, Bharier (o/r) w/o attachment

MAhmed:cra
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2R. R. nAKLEY, ASIAN DEVELOP" NT BANK, MANILA
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ASSESSENTS AND PROVISION OF FOLLOW UP TECHNICAL A SISTANCE. JAY

HAS ALSO !A THE OPPORTUNITY TO DISCUS SUDSECTOR ENDING AND

TECHNICAL ASSISTANCE PROGRAMS N7TH A 7r1rl! OF THE CONCERNED
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D. C. RAO, ENERGY DEPT, WORLD ANK
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WORLD BANK / INTERNATIONAL FINANCE CORPORATION

OFFICE MEMORANDUM
TO: Messrs. Beach, Lamson-Scribner, Reekie, Moscote and DATE: July 15, 1982

Linder
FROM: Masood Ahmed, EGYE

SUBJECT: Study on Electricity onsumption Prospects in Developing Countries

As you know Mr. Bernard Montfort has been carrying out a study of
electricity consumption prospects in the major developing countries as part
of the background work for the proposed Energy Progress Report. On the basis
of the information he collected during his visit to the Bank in early June,
when he met with yourselves and other concerned staff, Mr. Montfort has
prepared a first draft of the report which I am attaching for your review
and comments.

Mr. Montfort will be in the Bank until Tuesday, July 20, 1982
and he will be contacting you shortly to discuss this draft. Please
contact me if you would like additional copies of the report.

cc: Mr. B. Montfort

MAhmed:cra



WORLD BANK / INTERNATIONAL FINANCE CORPORATION

OFFICE MEMORANDUM

TO: Messrs. D. G. Reese, Division Chief, (EAl) DATE: July 14, 1982
and H. Wackman, cting Chief (EGYEA)

FROM: Messrs. 1 A med, G.. 4 lins (EGYEA)
and P. Hall, (EA1) /

SUBJECT: MALAWI: Energy Assessment Follow-Up Mission
Back-to-Office Report

1. In accordance with our terms of reference we visited Malawi
from June 26 to July 2 to discuss the Green Cover Energy Assessment
Report with the Government and to identify the potential for follow up
technical assistance in the Energy sector. During our stay we had useful
discussions with almost all of the senior policy makers involved in
energy issues as well as with their technical staff. (See Annex 1 for
list of persons met).

2. The report was well received and the Government agreed, in
general, with the issues identified and the recommended action. Indeed,
some of the institutional recommendations made in the report have already
been implemented since the September 1981 assessment mission. These
include the transfer of the (wood) Energy Studies Unit from the Ministry
of Agriculture to the Ministry of Forestry and Natural Resources; the
clarification of senior management responsibilities at ESCOM; and the
establishment of a small energy planning unit in the Economic Planning
Division. However, little progress has been made in developing a program
to improve the efficiency of wood use in the tobacco industry, which
could result in substantial wood savings for the country. Although all
parties agree that embarking on such a program is a high priority task,
the definition of clear institutional and organizational responsibilities
to implement this program still remains to be done. The mission stressed
the urgency of carrying out this task, particularly if, as is currently
envisaged, such a program were to be included under the proposed second
SAL scheduled for appraisal in Sept/Oct 1982.1/ The Government is now
reviewing this question and should contact the Bank in the near future.

3. The other area where early action is required is to strengthen

the newly established energy planning unit in EPD. This unit currently
has only one professional staff with little energy sector experience and
to be effective it will need both additional local staff and external
technical assistance. These requirements, which are spelt out in the
Assessment Report, were discussed and agreed in principle with the
Government. However, the Chief Economist in EPD indicated that staffing
restrictions and the limited absorptive capacity of his division might

/ Additional information is provided in the SAL preparation mission

(Messrs. Tuncer, Hall and King) back-to-office which is under

preparation.
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lead to a delay in the implementation of these proposals. On the other

hand, the Permanent Secretaries of Finance, Trade and Industry, and

Statutory Bodies all stressed to the mission that the strengthening of

the Energy Planning Unit was a high priority task for the Government and

one which should be followed up on shortly. In our final discussions
with the Economic Planning Division, it was agreed that the Government

would internally review this question in the coming weeks and then

contact the Bank to indicate how it proposed to proceed in this area and

what type of assistance it would like from the Bank. The Government has

also agreed to confirm whether it would like the Bank to follow-up on two

specific requests for technical assistance in the power sector, which

were made to the mission by the PS for the Department of Statutory

Bodies. These are for (i) financing the services of an expatriate Chief

Engineer for ESCOM for a two year period during which a Malawian

counterpart would be trained to take over the job; and (ii) carrying out

an LRMC study for electricity and helping to develop a revised set of

electricity tariffs.

Next Steps

4. The assessment report is being revised to reflect the comments

which were received from various agencies and to acknowledge the action

taken since the assessment mission (September 1981). While the

Government has orally cleared the report for circulation in Blue (final)

cover, the Chief Economist of EPD requested that we delay the final

printing until end July to enable the Government to send us written

confirmation of their consolidated comments. The mission recommends that

a telex be sent to the Government confirming this understanding and also

requesting confirmation of the technical assistance follow-up that the

Government would like the Bank to be involved in. A draft of this telex

is attached for clearance.

Attachments

cc: Messrs. Rao, Bharier o/r (EGY), Tuncer, King (EA1), Bronfman,
Wijnand, Erkman, Tuncay, Ms. Effron (EAP)

MAhmed/GCollins/lwa



ANNEX 1
Page 1 of 1

MALAWI

ENERGY SECTOR FOLLOW-UP MISSION
LIST OF PERSONS MET

Mr. C. Mphande: Principal Secretary, Ministry of Finance

Mr. L. Msiska: Principal Secretary, Department of Statutory

Bodies

Mr. J. Mulange: Principal Secretary, Ministry of Trade and

Industry

Dr. W. K. Lipato: Principal Secretary, Ministry of Forestry and

Natural Resources

Mr. A. Bobe: Chief Economist, Economic Planning Division

Mr. D. May: Chief Conservator of Forests

Mr. Tembo: Acting Chief Forestry Officer

Mr. Dixon: Acting General Manager, ESCOM

Mr. D. Leslie: Acting General Manager,OILCOM

Dr. Lekke: Head of Research, Ministry of Agriculture

Mr. R. Barclay-Smith: Tobacco Research Authority

Mr. M. Bernard: Tobacco Research Authority

Mr. Mulange: Commissioner of Lands

Mr. Kalilangwe: Department of Lands, Valuation and Water

Dr. Edwards: UNDP Adviser, Department of Lands, Valuation and

Water

Ms. Syms: UNDP

Ms. V. Anderson: USAID
Mr. R. Lehman: EEC

Mr. 0. I. Mkandiwere Coal Users' Committee



ANNEX 2
Page 1 of 1
DRAFT TELEX
MAhmed/lwa

TO MR. CHADWICK MPHANDE COPIED TO MESSRS. BOBE, MULANGE, MSISKA, LIPATO

AAA WOULD LIKE TO THANK YOU FOR COURTESIES AND KINDNESS EXTENDED TO MR.

AHMED AND HIS COLLEAGUES DURING THEIR RECENT MISSION TO DISCUSS THE

DRAFT ENERGY SECTOR ASSESSMENT REPORT. WE ARE NOW UPDATING THE

REPORT TO INCORPORATE THE RECENT INSTITUTIONAL DEVELOPMENTS AS WELL

AS THE OTHER COMMENTS RECEIVED FROM VARIOUS AGENCIES. HOWEVER, AS

REQUESTED BY MR. BOBE WE WILL DELAY PRINTING OF THE FINAL VERSION OF

THE REPORT UNTIL THE END OF JULY TO ENABLE THE GOVT. TO SEND US A

CONSOLIDATED SET OF WRITTEN COMMENTS INCORPORATING THE VIEWS OF ALL

AGENCIES CONCERNED.

BBB I WOULD ALSO BE GRATEFUL IF AT THE SAME TIME YOU COULD INDICATE THE

SPECIFIC AREAS IN WHICH YOUR GOVT. WOULD LIKE THE BANK TO ASSIST

THROUGH THE PROVISION OF TECHNICAL ASSISTANCE FOR THE ENERGY

SECTOR. IN PARTICULAR WE WOULD APPRECIATE CONFIRMATION OF THE

REQUEST MADE BY MR. MSISKA FOR THE BANK TO ASSIST IN A STUDY OF THE

TARIFF STRUCTURE FOR ELECTRICITY BASED UPON REVISED ESTIMATES OF THE

MARGINAL COST OF ELECTRICITY SUPPLY AND TO CONSIDER THE PROVISION OF

AN EXPATRIATE CHIEF ENGINEER FOR ESCOM FOR A TWO YEAR DURATION AS

PART OF A TECHNICAL ASSISTANCE PROGRAM FOR STRENGTHENING THE

INSTITUTIONAL AND POLICY FRAMEWORK FOR THE ENERGY SECTOR.

CCC IN VIEW OF THEIR INTEREST IN THESE MATTERS, I AM COPYING THIS TELEX

TO MESSRS. MULANGE (TRADE AND INDUSTRY), MSISKA (STATUTORY BODIES),

LIPATO (FORESTRY AND NATURAL RESOURCES) AND BOBE (EPD).

BEST REGARDS. D. G. REESE.



WORLD BANK / INTERNATIONAL FINANCE CGRPORATION

OFFICE MEMORANDUM
TO: Messrs. Rao, Sheehan, Fish, Moore, Desai and DATE: July 14, 1982

Ms. Rlibe (EGY)
FROM. Masood Ahmed, EGYE 6

SUBJECT: Study on Electricity Consuiption Prospects in Developing Countries

Bernard Montfort and the first draft of his study on electricity
demand prospects in LDC have both arrived today. As Bernard will only be
here until the middle of next week, I would be grateful if you could review
this draft as soon as possible and attend a meeting in Mr. Rao's office
tomorrow (Thursday, July 15, 1982) at 2:30 p.m. to discuss Mr. Montfort's
findings.

Copies of the report are being hand carried to the Regional Power
divisions and review meetings will be held early next week to obtain their
comments.

Attachment
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DRAFT
MAhmed;ks
July 13/82

BOOK OF THREE CABLES

(1) MR. R. BHEENICK
DIRECTOR OF PLANNING
MINISTRY OF ECONOMIC PLANNING & DEVELOPMENT
PORT LOUIS, MAURITIUS

(2) MR. J. LABAT, GENERAL MANAGER
CENTRAL ELECTRICITY BOARD
CUREPIPE, MAURITIUS

(3) MR. M. BAGUANT
FINANCIAL SECRETARY
MINISTRY OF FINANCE
PORT LOUIS, MAURITIUS

RE PROPOSED ENERGY PLANNING PROJECT. WOULD BE GRATEFUL IF YOU COULD ADIVSE ON

CURRENT STATUS OF PREPARATION FOR THE ABOVE PROJECT, THE DRAFT DOCUMENT OF WHICH

WE DISCUSSED IN WASHINGTON DURING YOUR VISIT LAST MARCH. IN PARTICULAR, WE

WOULD LIKE TO KNOW IF A FORMAL REQUEST FOR ASSISTANCE HAS BEEN SUBMITTED TO THE

RESIDENT UNDP/ODA REPRESENTATIVES AS WAS PROPOSED AT THAT TIME. THIS INFORMATION

WILL ASSIST US IN SCHEDULING A FOLLOW-UP MISSION BY MR. MASOOD AHMED, ENERGY

ECONOMIST, WHO WOULD ALSO FOLLOW-UP ON PROPOSALS RELATING TO IMPROVED USE OF

BAGASSE FOR POWER GENERATION, AND TO IDENTIFY ENERGY SECTOR ASPECTS OF PROGRAM

FOR POSSIBLE SECOND SAL. WE ARE TENTATIVELY PROPOSING THAT MR. AHMED VISIT

MAURITIUS IN MID-AUGUST TO COINCIDE WITH VISIT OF MESSRS. TUNCAY, BRONFMAN,

BLAY AND HADJERI. BEST REGARDS STEPHEN SCHOTT, DIVISION CHIEF, EAST AFRICA

COUNTRY PROGRAMS DEPARTMENT, WORLD BANK

To be cleared with & cc: Messrs. Wac'kman (EGYEA); Blay (EA2)

cc: Messrs. Bronfman, Tuncay (EAP)

cc: Messrs. Razafindrabe, Jesseramsing (EDS)



DRAFT
PBlay: hi
June 29, 1982

BOOK OF THREE -

1) Mr. R. BHEENICK
DIRECTOR OF PLANNING
MINISTRY OF ECONOMIC PLANNING & DEVELOPMENT
PORT LOUIS, MAURITIUS

2) MR. J. LABAT, GENERAL MANAGER
CENTRAL ELECTRICITY BOARD
CUREPIPE, MAURITIUS

3) MR. M. BAGUANT
FINANCIAL SECRETARY
MINISTRY OF FINANCE
PORT LOUIS, MAURITIUS

RE ENERGY PLANNING UNIT, WE PROPOSE VISIT BY MR. MASOOD AHMED, ENERGY

ECONOMIST, AUGUST 5-19 (DATES TO BE DETERMINED, TO COINCIDE WITH

MESSRS. TUNCAY, BRONFMAN, BLAY, HADJERI) TO ASSIST IN ESTABLISHMENT

OF UNIT, TO FOLLOW UP ON PROPOSALS RELATING TO IMPROVED USE OF BAGASSE

FOR POWER GENERATION, AND TO IDENTIFY ENERGY SECTOR ASPECTS OF PROGRAM

FOR POSSIBLE SECOND SAL. BEST REGARDS, SCHOTT, DIVISION CHIEF, WORLD BANK

To be cl. w/& cc: Messrs. Bharfer/Ahmed

cc: Mr. Bronfman {

cc: Messrs. Razafindrabe, Jesseramsing



WORLD BANK / INTERNATIONAL FINANCE CORPORATION

OFFICE MEMORANDUM
TO: Mr. D. C. Rao DATE:' June 4, 1982

FROM: Masood Ahmed (EGYEA)

SUBJECT: Demand Analysis for the Policy Paper

1. Attached please find:

(i) a note setting out the objectives, scope of work,
output and schedule for the above work;

(ii) the terms of reference for the RFF study analyzing the
prospects for energy demand in selected major developing
countries;

(iii) the terms of reference for the electricity demand
study being carried out by Mr. B. Montfort.

2. I would like to draw your attention to two points in
particular. First, the studies that are currently underway or proposed
will not cover two aspects of energy consumption on which additional

information may be required for the estimation of investment

requirements. These are the changing pattern of petroleum product
demand, (globally and country specific), which will be needed as an input
into the refinery investment work, and the prospects for natural gas
(including LPG and LNG) utilization and trade, which is an area where
considerable uncertainty exists.

3. The second point relates to the schedule for the proposed
work. As the revised country demand projections will not be available
until September 1982, this implies that the first round investment
requirement estimates will have to proceed independently based on the
existing supply numbers.

cc: Messrs. Ravoni, Sheehan, Bourcier, Bharier (o/r) Moore, Mesdames
Ribe, Duerstein, Koch



Demand Analysis for Energy Policy Paper

1. This note sets out the objectives, scope of work, resource
requirements, envisaged output and schedule for the proposed work on

energy demand in connection with the preparation of the next energy
policy paper.

A. OBJECTIVES

The two principal objectives of this work are:

(i) to obtain a better understanding of the existing pattern
of energy consumption in developing countries and to
identify and analyze the main trends that will affect the
evolution of this pattern in the coming decade; and

(ii) on the basis of the above, to improve, to the extent
possible, the existing global projections, made by the
Bank for energy and primary fuel consumption, with
particular reference to the developing countries.

B. SCOPE OF WORK

The main premise underlying the proposed approach is that there
is no single method of analyzing energy demand or forecasting future
energy consumption which is likely to prove adequate by itself because of
methodological, data or resource requirement limitations. Therefore, the
proposed work will be organized as a series of parallel studies which
will analyze energy demand from different viewpoints and serve as a
cross-check on each other's accuracy.

For the analysis of developing country energy demand patterns
the main thrust of our work will be at a country specific level, allowing
for as much disaggregation by fuel and end-use sector as time and data
permit. It is only at this level that we can adequately understand the
underlying trends in energy consumption and interfuel substitution and
identify the policy, investment or institutional constraints that may
slow down the adjustment process to a changed international energy
situation. This is also the level where our comparative advantage lies,
both in terms of staff and data.

Two separate country level studies are planned. The first will
analyze current and prospective energy demand in the fifteen largest
users of commercial energy in the developing world. These countries
account for between a half and two-thirds of developing country
commercial energy consumption and probably a commensurate share of future
investment requirements. They are also the ones for which (with
important exceptions) considerable data are available both in house and
from other agencies. Thus an analysis of their energy use will not only
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provide us with a good understanding of developing country energy issues
as a whole but it will also enable us to minimize the margin of error in
the aggregate energy consumption projections derived through this
route. 1/

This study will be carried out by a team of Resources for the
Future (RFF) consultants guided and assisted by Bank staff. Detailed
terms of reference for this study are attached. This study will produce
(i) a paper on energy consumption trends and prospects in developing
countries based on the analysis of the sample countries and (ii) revised

projections of primary fuel (oil, gas, coal, primary electricity) and
electricity demand in the 15 countries for 1985, 1990 and 1995; however,

data limitations may preclude the preparation of revised projections in

some countries. The first draft of both the country projections and the

overview paper will be ready by August 31, 1982 and the final version

should be completed by the end of September.

The second study at the country level will analyze the prospects
for electricity consumption in a similar sample of 15 to 20 major

developing countries. This study will be carried out in two phases. The
first phase, which is now underway and terms of reference for which are

attached, will attempt to assess whether the Bank's previous projections

of 8-9% average annual growth in LDC electricity consumption for the

1980's need to be revised in the light of recent experience. This study
will also produce revised projections of electricity demand in the
fifteen major users which will then be fed into the RFF study. This
phase is expected to be completed by July 15, 1982. The second phase of

this work will examine the effect of revised electricity demand
projections on the pattern of future electricity supply and the power

sector's demand for various primary energy sources. This phase will be

carried out in July/August 1982.

The results of the country studies will also be an important

input in achieving our second objective, i.e., developing better global
demand projections which can then be used to estimate investment and
financing requirements more accurately. However, because of their

limited coverage we will need to rely heavily on the Bank's existing

energy projections (ie, those used in EPD's global model) for the
remaining developing countries.

To obtain an independent cross-check on the global energy
projections derived through this route we have commissioned a consultant
study to catalogue, analyze and review all the global energy projections

1/ To evaluate whether this "large user" bias results in any systematic
distortions which we should account for, the results of the fifteen
country work will be compared with the energy consumption patterns and

projections in a smaller sample of other developing countries for which

recent assessment reports are available. This sample would include

Kenya, Zimbabwe, Malawi, Burundi (all four sub-Saharan Africa), Sri
Lanka, Bangladesh and PNG.
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made recently by other agencies ( IEA, OECD, CIA, World Energy
Conference, etc.) or companies. Some of these projections cover total
energy consumption in country groups. Others have been made for primary
fuels. The consultant study, which is being carried out by Petroleum

Economics Limited, would compare all types of projections, identify
discrepancies in numbers or assumptions and enable us to get a better
feel for both how accurate the Bank's own global projections are on what

areas/fuels there is general consensus or widespread divergence. The

preliminary results of this study are expected by the end of July.

C. OUTPUT

The final output will comprise two elements: (i) a paper on the

current and prospective pattern of energy consumption in developing
countries. This will identify the main trends and issues in energy

demand and discuss the prospects and uncertainties affecting the future

evolution of this pattern. This paper will be based primarily on the
country level work but it will also draw upon the results of the other
studies as appropriate. (ii) revised projections of energy demand both

globally and in developing countries, disaggregated by primary fuel for
1985, 1990 and 1995. These estimates will probably be a range rather
than point projections and we would identify the factors that would

determine where in this range the actual consumption figure might be.

0. SCHEDULE

June 1 RFF study starts
Electricity Demand study (Phase I) starts

July 1 PEL Global Forecast Review Study starts
July 7 Electricity Supply Study (Phase II) starts

July 15 Electricity Demand Results Available

July 25 PEL draft study available and discussed
Aug. 15 Electricity Supply Results available

Aug. 31 RFF: Fifteen Country Projections and First Draft of Overview
Paper Available

Sept. 30 Final Draft of RFF paper and 15 country projections.

Oct. 15 Revised Global/LDC projections incorporating 15 country

results available.

MAhmed:llh
6-4-82



Study of Energy Demand Prospects

in Major DevelopingCotuntries
Terms of Reference

1. In connection with the preparation of an Energy Policy Paper,

the Energy Department of the World Bank is carrying out a review

of energy demand prospects in developing countries. An important

element in this work, and the subject of the proposed study which

Resources for the Future (RFF) will carry out for the World Bank,

is the analysis of current and projected energy consumption

patterns in selected developing countries. (See Annex 1 and 2 for

attached list).

2. The expected output from this study will comprise the

following:

(i) For each of the fifteen countries included in the

study,

(a) current and projected energy demand for 1980,

1985, 1990 and 1995, disaggregated by major fuel

(oil, gas, coal -including demand from electricity

generation), primary electricity sources (hydro,

nuclear, geothermal) and total demand for

electricity).
(b) a discussion of the main trends and assumptions

underlying the projected evolution of demand

(changing sectoral consumption pattern, changing

fuel mix, impact of conservation, etc.)

(c) a discussion of the main sources of uncertainty

affecting these demand projections (either aggregate

or for a specific fuel) and an order of magnitude

quantification of their relative effects. These

sources could include factors such as supply

constraints, institutional or infrastructure related

delays in implementing conservation or interfuel

substitution programs, policy uncertainty on

proceeding with the development of a particular fuel

source (eg, nuclear) etc.

(ii) On the basis of the country specific work above, an

overview paper synthesizing the main trends, issues and

constraints that appear to affect generally the evolution of

energy demand in the developing countries. This paper would

also identify the priority areas for policy or investment

action.

(iii) A paper comparing the main trends emerging from the

large country work with the trends in six or seven smaller

developing countries for which Bank energy assessment reports

have recently been completed. (See Annex 2 for preliminary

list). The paper would not analyze energy demand prospects



in these countries in any detail but simply identify if there
are any significant and systematic differences betwoen the
main country sample and these other countries whicb need to
be considered in extrapolating from the 15 country results to
general developing country trends.

Bank Input

3. To achieve the above tasks, the World Bank will provide RFF
staff with the following support:

(i) Bank reports, and reports from other sources available in
the Bank, on energy and the economy of these countries. This
includes project appraisal and supervision reports, energy
assessment reports and country economic reports (available
now).

(ii) Background country demand briefs for countrien where an
overview document on energy does not exist. Preparation of
these briefs by research assistants is already undnrway and
their coverage is specified in Annex III. (by June 10)

(iii) Existing and projected energy supply estimatos for oil,
natural gas, coal and primary electricity. These ostimates
will in turn have to be modified as a result of the proposed
study wherever the new demand projections will affoct
projected supply. (Preliminary numbers available ntiw; revised
numbers by June 30th)

(iv) The results of a proposed study analyzing the prospects
for electricity demand in the major developing counitries
during the 1980's and early 1990's (by July 15)

(v) The Bank's existing projections (for 1985, 1990 and 1995)
of primary energy supply and demand for these countries
derived through aggregate macroeconomic analysis (to be used
for cross checking purposes only). (By June 15)
The study should explicitly identify any differences between
these projections and the projections derived throuigh the
proposed work.

(vi) In addition to the research assistant's input in the
preparation of country briefs, additional researcher input of
upto 12 SW (Messrs. Taylor and Desai) will be made available
during July-August 1982 to assist with further data
collection or statistical analysis.

(vii) Bank staff could also assist in the analysis of
specific technical issues which may emerge from the country
demand review. (July, August).



Organization and Timing

4. RFF staff, headed by Mrs. J. Dunkerely and including

Messrs. Darmstaddter and Ramsay, will be responsible for the

preparation of the reports specified in paragraph 2 above. Item

2(i), the 15 country projections and accompanying discussion,

should be prepared by August 31, 1982. A preliminary draft of

the overview paper (item 2(11)) should be prepared at the same

time and a final draft,incorporating Bank staff comments and the

comparison with the seven smaller countries, should be prepared

by Sept. 30, 1982.

5. Within the Bank, the study will be coordinated by Mr. M.

Ahmed of the Energy Department. Other important points of

contact will be Ms. Helena Ribe (for energy supply information),

and Mr. D.C. Rao (overall coordination of the Energy policy

paper). The timing of Bank support and input into the study is

specified alongside each item in paragraph 3 above.



ANNEX I

List of Countries to be Included in Energy Demand Study

China

India
Mexico

Romania
Brazil

South Korea

Argentina
Yugoslavia

Venezuela

Indonesia
Turkey
Egypt
Colombia
Thailand
Philipines



Annex II

Preliminary List of Small Countries
for Comparison with Main Study
(assessments completed for all)

Kenya
Zimbabwe
Malawi
Burundi
Sri Lanka
Bangljdlesh
Papua New Guinea



WORLD BANK / INTERNATIONAL FINANCE CORPORATION
ANNEX III

OFFICE MEMORANDUM
Date: May 21, 1982

TO: Messrs. Leechor, Desai and Taylor (EGY)

FROM: Mr. Masood Ahmed (EGY)

SUBJ: Country Energy Demand Briefs

1. This note sets out the information that should be covered in

each of the country energy demand briefs that you are engaged in

preparing. As I have discussed with you the principal objective of

preparing these briefs is to pull together in as systematic and

standardized a format as possible the available information on current

and projected energy consumption trends in the fifteen largest developing

country users of commercial energy. This information will then be used

to to analyze specific energy demand issues or trends which appear to be

common features in these countries and which merit further detailed

investigation. However, the country briefs themselves are fact - finding

and data collation exercises and should not be the vehicle for extensive

analyses or the preparation of original projections at this 
time.

Rather, the exphasis should be on collecting the basic data for all 15

countries as quickly as possible so that important issues for further

analysis can be better identified. Consequently I do not expect you to

spend more than three days on average in preparing a country brief. An

important corollary of this is that country briefs should indeed be

brief. A maximum of five pages of text will be the normal cutoff point,

supplemented with relevant tables (xeroxed wherever possible from 
the

original reports).

2. Specifically, each brief should include the following

information:

(a) The current (1980) consumption pattern for energy broken

down by economic sector and fuel.

(b) recent (1970-80) time series data on energy consumption;

where coverage is incomplete from one source, attach more

than one set of data but do not spend too much time on

developing a comprehensive and consistent time series.

(c) all available projections of energy consumption (for

1985 and 1990 wherever possible) disaggregated in as much

detail as exists; final demand for electricity and the

demand for primary fuels to generate electricity should

both be treated separately.
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(d) wherever projections made in the last year have

superceded previously made projections for the 1985-90

period, include both if they differ.

(e) a comparison of alternative projections identifying

areas of change, disagreement and uncertainty (applies to

projections made by different sources as well as different

projections made by the same source over time). Identify

whether differnt results are due to methodolgy or

assumptions being different.

(f) a discussion of the main issues and trends, that are

likely to affect total energy demand or the demand for

particular fuels; institutional constraints, interfuel

substitutions programs, supply constraints, break with

historical trends etc.

(g) a list of relevant available documentation for the

country.

3. The main sources for this information available in the Bank will

be Energy Assessment Reports, Project Appraisal Reports (Power,

Petroleum, Coal etc) and Country Economic Reports. Non Bank sources will

include the UN "J" series data, US Government publications and the

reports prepared by the Governments themselves or by other agencies such

as private consulting firm. Identifying possible non Bank sources of

information for each country should be an early step in preparing the

country brief.

4. A list of countries for which the above studies will be prepared

is attached. China, Thailand, Philippines and India have already been

covered although they will require some additional work. Mexico, Brazil

and Colombia are under preparation. Let me know of your preferences for

splitting up the remaining countries.

cc: Ms. Ribe
Mr. Rao
Ms. Dunkerley



WORLD BANK / INTERNATIONAL FINANCE CORPORATION

OFFICE MEMORANDUM
R. Taylor (Consultant) DATE: June 4, 1982

Masood Ahmed (EGYEA) 9
SUBJECT:

Consultant Assignment on Energy Demand Analysis: Terms of Reference

1. In connection with the preparation of an Energy Policy Paper,
the Energy Department of the World Bank is carrying out a review of
energy demand prospects in developing countries. An important element in
this work is a detailed analysis of current and projected energy
consumption patterns in selected developing countries. This study is
being carried out for the Bank by a team of RFF staff headed by Mrs. J.
Dunkerley.

2. During your assignment, which will extend to August 31, 1982,
you will assist RFF staff in carrying out this study. Specifically,
under the supervision of Mrs. J. Dunkerley (or in her absence from June
11- July 10, Mr. W. Ramsay) you will prepare analyses of energy
consumption in some of the countries included in the study. These
analyses will be based on existing World Bank reports, or where these are
not available, background country demand briefs (available by 10th June
1982) and other relevant data and reports. Bank staff in the energy and
regional departments should be consulted where appropriate. For each
country, the country analysis will include the following:

a. current and projected energy demand for 1980, 1985,
1990 and 1995, disaggregated by major fuel oil, gas, coal
(including demand for electricity generation), primary
electricity sources (hydro, nuclear, geothermal) and total
demand for electricity.

b. a discussion of the main trends and assumptions
underlying the projected evolution of demand (changing
sectoral consumption pattern, changing fuel mix, impact of
conservation, etc.)

c. a discussion of the main source of uncertainty
affecting these demand projections (either aggregate or for
a specific fuel) and an order of magnitude quantification
of their relative efforts. These sources could include
factors such as supply constraints, institutional or
infrastructure delays in implementing conservation or
interfuel substitution programs, policy uncertainty on
proceeding with the development of a particular fuel source
(e.g., nuclear) etc.



- 2 -

3. A second task under these terms of reference is to assist the
RFF team in the preparation of an overview paper based on the country
specific work synthesizing the main trends, issues and constraints that
appear to affect generally the evolution of energy demand in the
developing countries. This paper would also identify the priority areas
for policy or investment action. Work on this section will be completed
by the end of 31st August 1982.



WORLD BANK / INTERNATIONAL FINANCE CORPORATION

OFFICE MEMORANDUM
TO: Mr. Nikhil Desai, EG DATE: June 4, 1982

FROM: Masood Ahmed, EGYEA

SUBJECT: Terms of Reference for Researcher Appointment

1. From April 26, 1982 until October 31, 1982, you will participate

in the analysis of energy demand for the proposed Energy Policy Paper.

Your tasks will be as follow:

(a) Coordination of data base and individual studies. 
You will be

responsible for collecting and cataloging the data necessary for

the demand exercise and for assuring the flow of information

among individual studies on major countries, major consuming

sectors, and global demand analysis.

(b) Preparation of Country briefs. Based on studies available

both within and outside the Bank, you will prepare short country

summaries of historical and projected trends in energy

consumption, for four or five countries. You should review

different projections, evaluate their strengths and weaknesses,

and suggest issues for further analysis.

(c) Assistance in the preparation of revised global energy

projections. You will help liaise with EPDCE in the preparation

of a new set of global energy projections, as a result of

improved data available at the end of the country-specific

demand exercise.

(d) In August - September 1982, you will assist in the preparation

of the final background paper on energy demand analysis.

(e) Depending upon time constraints and scope of the work to be

defined later, you will work on patterns of energy consumption

and conservation in industry and transport sectors of developing

countries. Your previous work on energy-economy interactions at

industry level should be used in extending that framework to

individual countries and for global projections.

2. During your assignment you will report to me. You should also

coordinate your work with Mrs. J. Dunkerley (RFF consultant in charge of

the country study exercise) and Mr. R. Taylor (consultant).

cc: Mr. D. C. Rao (EGYEC); Ms. Ribe (EGYEC)



WORLD BANK / INTERNATIONAL FINANCE CORPORATION

OFFICE MEMORANDUM

TO : Messrs. Chadenet, Russell and Ahmed June 4, 1982

FROM : Harold/man, Acting Chief, EGYEA

SUBJECT SENEGAL: Energy Assessment
Terms of Reference

1. You should plan to travel to Senegal to participate in an energy
assessment mission scheduled to start work in Dakar on June 8, and remain
in the field up to three weeks. Also participating in the mission under
separate terms of reference will be:

J. Gorse Woodfuels
N. Brown Renewables
C. Garrigues Conservation
P. Meier Training
M Farhandi Refinery
R. Rodger Peat and Lignite

While in the field, you should liaise with the Bank's resident
mission and with Messrs. Marais and de Raet who will be instrumental in
introducing you to the government and briefing you on Senegal's
macroeconomic situation, with particular reference to the energy sector.

2. The mission should focus on aspects of Senegal's energy
situation as outlined in the pre-mission issues paper, dated May 20,
1982. The mission should develop an integrated view of Senegal's energy
sector as a whole with the purpose of formulating a sector strategy aimed
at assisting the country meet its energy needs in the most efficient way.

3. Mr. Chadenet will be responsible for leading the mission and
directing and coordinating the activities of the various members of the
mission. He will supervise the preparation of the Energy Assessment
Report which will be written primarily by Mr. Russell on the basis of
individual contributions from the various mission members. Mr. Chadenet
will also be responsible for assessing the existing institutional
arrangements for the energy sector and for identifying measures to
improve their effectiveness.

4. Mr. Russell will be in charge of assessing Senegal's electric
power sector. He should review studies available on the power subsector,
and assess possibilities for increasing power supplies through the use of
alternative energy sources such as hydropower or peat and lignite or
through conservation measures. Mr. Russell should also review current
and proposed tariff schedules and assess the possibilities for rural
electrification in the Senegalese context. Mr. Russell will also have
primary responsibility for the preparation of the Energy Assessment
Report based on the contribution of the various mission members.

5. Mr. Ahmed will be the economist on the mission and will be in



charge of analyzing the linkages between the various energy projects and
the overall macro-framework. He should analyze energy product prices and
their effects on overall energy demand and on interfuel substitution.

6. The report preparation schedule should be approximately as
follows:

Back-to-office Report July 5
Post Mission Issues Paper July 20
White Cover Report September 15
Yellow Cover Report October 10

Green Cover Report October 30

7. In order to carry out the above schedule, Messrs. Chadenet and
Russell will return to Washington in early July to finalize the post-
mission issues paper, a first draft of which should be prepared in the
field, and to participate in discussions on this paper. Mr. Russell will
stay on in Washington to prepare the White Cover Assessment Report.

HKraske/MAhmed:bm

cc: Messrs. Rao, Bharier (o/r), Elejalde (EGY)
Palein (WA2), Thiam (WAP)
Benjamin (Resident Representative of Senegal)
Mission Members

cc and cleared with in substance, Mr. de Raet (WA2)



WORLD BANK / INTERNATIONAL FINANCE CORPORATION

OFFICE MEMORANDUM
TO: Mr. N. Brown, (Consultant) DATE: June 4, 1982

FROM: Harold V~kman, Acting Chief, EGYEA

SUBJECT: SENEGAL: Energy Assessment Mission Terms of Reference - Renewable Energy

1. You should plan to travel to Dakar to join an energy assessment

mission in Senegal for up to three weeks beginning June 8. The mission

will be led by B. Chadenet. Prior to your arrival in Senegal, you will

have visited Washington to familarize yourself with the various aspects

of Senegal's energy sector and liaise with Mr. Chadenet and other members

of the mission. On your return, you should prepare within three weeks a

draft report summarizing your findings, and at a later date, visit

Washington for about a week to discuss and finalize the report.

2. You will be responsible for the analysis of the renewable energy

sector. In particular, you should review all on-going and proposed solar

and wind energy projects and assess the economic and technical viability

of utilizing them for electricity generation, water pumping, and drying

of crops and fish. You should also review progress made in the use of

crop and animal wastes for energy generation.

cc and cleared with: Mr. B. Chadenet

cc: Mission members



WORLD BANK / INTERNATIONAL FINANCE CORPORATION

OFFICE MEMORANDUM
TO: Mr. P. Meier, (Cofisultant) DATE: June 4, 1982

FROM: Harold 1/ an, Acting Chief, EGYEA

SUBJECT: SENEGAL: Energy Assessment Mission Terms of Reference -
Training Programs

1. You should plan to travel to Dakar to join an energy assessment
mission in Senegal for up to three weeks beginning June 8. The mission
will be led by B. Chadenet. Prior to your arrival in Senegal, you will
have visited Washington to familarize yourself with the various aspects
of Senegal's energy sector and to liaise with Mr. Chadenet and other
members of the mission. On your return, you should prepare within three
weeks a draft report summarizing your findings, and at a later date,
visit Washington for about a week to discuss and finalize the report.

2. You will be responsible for reviewing current and proposed
training programs in the various energy subsectors, i.e. power, forestry,
oil and gas, peat and lignite and renewables. In doing so, you should
draw on experience to date under the Bank's power and forestry credits

and recommend ways of accelerating and improving these programs. In your
assessment, you should also take into account training needs and
technical assistance required for possible utilization of potential
energy sources, such as peat and lignite, hydroelectricity and the
possibility of developing the Dome Flore.

cc and cleared with Mr. B. Chadenet
cc: Mission members



WORLD BANK / INTERNATIONAL FINANCE CORPORATION

OFFICE MEMORANDUM
Mr. C. Garrigues, (Consultant) DATE: June 4, 1982

FROM:
Harold n Acting Chief, EGYEA

SUBJECT:
SENEGAL: Energy Assessment Mission Terms of Reference for Consultation

1. You should plan to travel to Dakar to join an energy assessment
mission in Senegal for up to three weeks beginning June 8. The mission
will be led by B. Chadenet. Prior to your arrival in Senegal, you will
have spent about a week in Washington familarizing yourself with the
various aspects of Senegal's energy sector and liaising with Mr. Chadenet
and other members of the mission. On your return, you should prepare
within three weeks a draft report summarizing your findings, and at a
later date, visit Washington for about a week to discuss and finalize the
report.

2. During your assignment, you should make an in-depth review of
the recently completed energy conservation study and assess the technical
and economic viability of carrying out the various conservation measures
recommended in the study. While in Dakar, you should discuss industrial
energy conservation with government and industry officials and visit
about 10 major industrial plants. This is essential in order to
carefully assess the energy conservation study and

1. obtain data on industrial energy consumption at the plant
and industry subsector levels;

2. make a preliminary analysis of economically justifiable
energy savings that can be obtained through:

a. more careful monitoring and operation of existing
installations,

b. minor retrofits and/or additional equipment,

c. changes in work scheduling and/or product
specializations and/or,

d. changes requiring major investments.

3. obtain information on industrial energy conservation
projects and/or programs underway or planned; and

4. identify the existing constraints to more widespread
application of conservation measures and recommend ways of
overcoming them.

cc and cleared with Mr. B. Chadenet
cc: Mission members



WORLD BANK / INTERNATIONAL FINANCE CORPORATION

OFFICE MEMORANDUM
TO: Mr. B. Montfort (Consultant) DATE: June 3, 1982

FROM: M. Ahmed, EGY

SUBJECT: Study on Electricity Consumption Prospects in
Developing Countries: Terms of Reference

1. In connection with the preparation of a proposed Energy Policy
Paper, the Energy Department of the World Bank is carrying out a review
of energy demand prospects in developing countries. An important element
in this work, and the subject of your proposed assignment beginning June
1, 1982, will be to analyze the likely evolution of future electricity
demand in these countries so as to better estimate the investments that
will be required in electric power generation and transmission over the
next 10 to 15 years.

2. During your assignment you should seek to address two basic
questions. First, in the light of recent experience, are the Bank's
previous projections of 8-9% annual growth in LDC electricity consumption
still valid for the 1980's? And, second, if this is not the case, how
and to what extent should these projections be revised and what are the
principal factors underlying these revisions.

3. The following points should be considered in addressing these
issues:

(i) The Bank's 1980 policy paper, Energy in the Developing
Countries (EDC), projected LDC electricity consumption to
grow at 8-9% per year in the 1980's, the same rate as for
1973-80. While this reflected a moderation of longer term
historical growth rates, these projections are still higher
than the load growth experienced in many developing
countries in 1980-81. Does this most recent experience
reflect largely temporary phenomena (sharp slowdown in
economic growth, temporary effects of large tariff
increases, once and-for-all improvements in the efficiency
of electricity use, etc) or is it due to more fundamental
changes in the demand pattern for electricity which should
lead to a revision of our longer term projections?

(ii) Overall commercial energy consumption growth in LDC's,
which was projected in EDC to increase sharply from 3.7% a
year in 1975-80 to 6.2% a year in 1980-90, is now being
projected to rise less rapidly. (The Bank's current
projections imply an annual growth rate of 4% upto 1985 and
5.4% from 1985 to 95). Is this likely to have a large



impact on electricity demand or does the previously
projected decline in the ratio of electricity to commercial
energy demand growth between the 1970's and the 1980's (2.2
to 1.4) already take account of this?

(iii) In some countries electricity demand has had to be
rationed because of supply constrains. Will these
constraints still be binding in the 1980's or will load
growth projections be revised downward sufficiently to
eliminate these constrains?

(iv) Are the revised projections of electricity demand
particularly dependent on or susceptible to changes in the
level of activity or consumption behaviour in any
particular economic sector (such as industry or households
etc)? Is the sectoral consumption pattern for electricity
expected to change significantly?

(v) What are the order of magnitude effects likely to be of
efforts that are now underway in a number of countries to
moderate the growth of electricity demand through the
reduction of losses in the power system and the
installation of power factor correction equipment?

(vi) Is the structure of electricity demand likely to change
in the forseeable future as a result of the above factors
(system load factor, shape of the demand curve, ratio of
average to peak demand etc).

4. These points are not meant to be exhaustive in nature and other
issues will no doubt emerge from your analysis and from your discussions
with the various concerned staff. However, they identify the kinds of
issues that you are expected to cover in a final report which you should
prepare at the end of your assignment. This report should specifically
include the following information:

(i) For about fifteen to twenty major developing countries,
for which you will be given historical and projected
electricity supply and demand information upon your
arrival, you should prepare revised (as appropriate)
projections of electricity demand in 1985, 1990, and
1995. Where significantly different demand scenarios are
feasible, you should identify the bounds of these
differences and the factors underlying them.

(ii) On the basis of the specific projections and analysis for
these countries, you should prepare a general synthesis
section which identifies the major trends in electricity
demand in developing countries and the factors that are
likely to affect the evolution of these trends.



5. Organization and Schedule

Your assignment will be divided into three stages. During June
1-11 you will visit Washington to collect the basic data and background
information for your analysis. This information will be obtained from a
number of sources: power project appraisal and supervision reports;
projects officers' formal and informal files; the global hydro
prefeasibility study being prepared in the Department, and, for about
fifteen of the major developing countries, summary data on historical and
projected electricity supply and demand which will be given to you upon
your arrival. In addition to myself, your principal point of contact
during your first visit to the Bank will be Mr. E. Moore of the Power
Advisory Unit. Mr. N. Desai will provide you with assistance in
gathering and collating the required data. On June 11 you will return to
Paris to analyze the information you have collected and to prepare a
draft report which should be sent to the Bank by June 30th. You should
then return to Washington for July 5 to 11 to discuss this draft with
concerned Bank staff and to finalize your report in the light of their
comments.
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May 28, 1982

D. C.

1. I met with Mr. Schipper of Lawrence Berkeley Labs today to discuss
his research proposal and their energy-related work in general.

2. The conversation reinforced our initial reaction to the proposal.
Basically sound methodology and a number of good ideas but not much
effort on thinking them through systematically. We couldn't make much
headway on exactly how the work would proceed (what level of
disaggregation; which issues to focus on; criteria for country selection,
etc). Fast talking and flexible but a bit worrying on substance.

3. On the positive side, he does claim to have detailed worldwide
consumer data from a number of oil companies who are sponsoring the
project (Arco, BP & Agip (definitely) and Worldshell, Standard and Gulf
(possibly). He is also in contact with Strout and Hoffman and hopes to
complement their efforts. He wants to cooperate with the Bank to prevent
duplication and to exchange information.

4. I agreed (i) to send him a copy of the blue cover assessments and
(ii) to meet with him in late July when he and his colleagues would brief
us on what information they have and how their project is faring. On the
proposal itself I told him we could not sponsor additional work until we
had preliminary results from Hoffman/Strout/Dunkerley efforts by the end
of the year; and, in any event, we would need a lot more detail and
specifics of the proposed work before we got involved. He seemed broadly
contented.

5. I have also spoken with Ms. Wilson of DOE and relayed our broad
views on the proposal.

I) Masood

cc: Ms. Julius
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WORLD BANK / INTERNATIONAL F;NANCE CORPORATION

OFFICE MEMORANDUM
TO: Distribution DATE: May 26, 1982

FROM: M. Ahmed, EGYEA

SUBJECT: Electricity Demand Study: Terms of Reference

Attached please find draft terms of reference for Mr. Bernard Montfort
who is to carry out a study of electricity demand prospects in developing
countries as part of the background work for the proposed Energy Policy
Paper. The work is scheduled to begin on June 1st in Washington and a
draft report will be prepared by June 30.

I would appreciate any comments or suggestions you might have on the
attached draft TOR's which will be discussed in Mr. Rao's office at 4:00
p.m. today.

Distribution: Messrs Rao, Bourcier, Sheehan, Bharier, Munansinghe,
Moore, Desai; Ms. Ribe, Koch

cc: Mr. Rovani



WORLD BANK / INTERNATIONAL FINANCE CORPORATION

DRAFT

OFFICE MEMORANDUM
Mr. B. Montfort (Consultant) DATE: May 26, 1982

FROM:
M. Ahmed, EGY

SUBJECT:
Study on Electricity Consumption Prospects in
Developing Countries: Terms of Reference

1. In connection with the preparation of a proposed Energy Policy

Paper, the Energy Department of the World Bank is carrying out a review

of energy demand prospects in developing countries. An important element

in this work, and the subject of your proposed assignment beginning June

1, 1982, will be to analyze the likely evolution of future electricity

demand in these countries so as to better estimate the investments that

will be required in electric power generation and transmission over the

next 10 to 15 years.

2. During your assignment you should seek to address two basic

questions. First, in the light of recent experience, are the Bank's

previous projections of 8-9% annual growth in LDC electricity consumption

still valid for the 1980's? And, second, if this is not the case, what

are the broad implications of any revised projections on the likely mix

of future electricity generating capacity and on the scope and volume of

investments in power supply.



3. The following points should be considered in addressing these

issues:

(i) The Bank's 1980 policy paper, Energy in the Developing

Countries (EDC), projected LDC electricity consumption to

grow at 8-9% per year in the 1980's, the same rate as for

1973-80. While this reflected a moderation of longer term

historical growth rates, these projections are still higher

than the load growth experienced in many developing

countries in 1980-81. Does this most recent experience

reflect largely temporary phenomena (sharp slowdown in

economic growth, temporary effects of large tariff

increases, one-off improvements in the efficiency of

electricity use, etc) or is it due to more fundamental

changes in the demand pattern for electricity which should

lead to a revision of our longer term projections?

(ii) Overall commercial energy consumption growth in LDC's,

which was projected in EDC to increase sharply from 3.7% a

year in 1975-80 to 6.2% a year in 1980-90, is now being

projected to rise less rapidly. (The Bank's current

projections imply an annual growth rate of 4% upto 1985 and

5.4% from 1985 to 95). Is this likely to have a large

impact on electricity demand or does the previously

projected decline in the ratio of electricity to commercial

energy demand growth between the 1970's and the 1980's (2.2

to 1.4) already take account of this?



(iii) If your analysis suggests that future projections of

electricity demand should be revised downwards, is this

likely to change the pattern of electricity supply by fuel

source? EDC's projections showed an increase in the share

of primary energy sources in electricity supply and a sharp

reduction in the share of oil in thermal generation. Will

lower electricity demand growth change this scenario? Will

it be translated into even lower generation from oil or

will it result in increased oil based generation by slowing

down the installation of alternative generating capacity.

(iv) Closely related to the above is the likely effect on

investment requirements for power generation. Is a

reduction in electricity demand growth of, say, 25% (from

8% to 6% p.a.) likely to have a larger or smaller than

proportional effect on investment requirements?

4. These points are not mean to be exhaustive in nature and other

issues will no doubt emerge from your analysis and from your discussions

with the various concerned staff. However, they identify the kinds of

issues that you are expected to cover in a final report which you should

prepare at the end of your assignment. This report should specifically

include the following information:

(i) For fifteen major developing countries, for which you

will be given historical and projected electricity supply

and demand information upon your arrival, you should

prepare revised (as appropriate) projections of electricity

demand in 1985, 1990, and 1995. You should also prepare a



description of the corresponding supply scenario(s) through

which this demand will be met from various sources of

generation. Where significantly different supply scenarios

are feasible, you should identify the bounds of these

differences and the factors underlying them. You should

also develop preliminary estimates of the investment

requirements associated with the demand projections and

alternative supply scenarios.

(ii) On the basis of the specific projections and analysis for

the fifteen countries, you should prepare a general

synthesis section which identifies the major trends in

electricity supply and demand in developing countries and

the factors that are likely to affect the evolution of

these trends.

5. Organization and Schedule

Your assignment will be divided into three stages. During June

1-11 you will visit Washington to collect the basic data and background

information for your analysis. This information will be obtained from a

number of sources: power project appraisal and supervision reports;

projects officers' formal and informal files; the global hydro

prefeasibility study being prepared in the Department, and, for fifteen

of the major developing countries, summary data on historical and

projected electricity supply and demand which will be given to you upon

your arrival. In addition to myself, your principal point of contact

during your first visit to the Bank will be Mr. E. Moore of the Power

Advisory Unit. Mr. N. Desai will provide you with assistance in



gathering and collating the required data. On June 11 you will return to

Paris to analyze the information you have collected and to prepare a

draft report which should be sent to the Bank by June 30th. You should

then return to Washington for July 5 to 11 to discuss this draft with

concerned Bank staff and to finalize your report in the light of their

comments.



May 25, 1982

Julian,

Re: Senegal - Hydro Coverage in Assessment Mission

I spoke with Joe Gilling again today on this question. He has now
reviewed the Shawinigin study of July 1981 and other available
information and feels that this provides an adequate basis for carrying
out a preliminary review of Senegal's hydro prospects for the
assessment. He believes that the mission's task should be to touch base
with OMVS and OMVG to find out whether there have been any developments
since the preparation of the Shawinigin study. This does not warrant
additional specific expertise on hydro in the mission and Chadenet/Russel
should be able to cover it.

We have arranged a meeting on Tuesday, June 2 for Chadenet and Russel to
discuss this question further with Joe and to identify what specific
areas/questions the mission should follow up on.

Masood

cc: Mr. D.C. Rao
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TRANSENERG, PARIS, FRANCE, FOE? MR. B. DECAUX.

(AAA) RE YOUR TELEX MAY 24. PLEASED TO CONFIRM THAT REVISED SCHE-

DULE FOR MONTFORT IS ACCEPTASLE AND WE LOOK FORWARD TO SEEING HIM

HERE ON JUNE 1. (888) TRAVEL AUTHORIZATION PARIS-4ASHINGTON-PARIS

BEING SENT THROUGH BANK PARIS OFFICE. HOTEL ACCOMODATION BEING

ARRANGED FOR HIM BEGINNING MONDAY MAY 31ST. MRS. OWEN WILL CALL

YOU WITH DETAILS WHEN CONFIRMED, MRS. RINGLE OF PERSONNEL DEPART-

MENT WILL CONTACT YOU SHORTLY REGARDING YOUR ADMINISTRATIVE ARRANGE-

MENTS. (CCC) REGARDING FRISCH. DOUBT IF PAPER ON METHODOLOGICAL

ASPECTS ALONE WOULD BE OF WIDE INTEREST HERE. HOWEVER, HIS INPUT

MAY BE USEFUL IN REVIEWING AND COMMENTING UPON OUR PRELIMINARY RE-

SULTS IN SEPTEMBER/OCTOBER. I PROPOSE WE DISCUSS THIS QUESTION

FURTHER IN JULY WHEN FRISCH WILL BE BACK IN PARIS AND OUR OWN WORK

WILL HAVE PROGRESSED FURTHER. BEST REGARDS MASOOD AHMED, ENERGY

DEPARTMENT, WORLDBANK

TELEX/FR 2703629F ECODEN MAY 25. "932

A hMAhmed:Lth

cc: rs. Owen (EGYEA) JuLian Bharie
Ms. Ringle (PMD)

ENERGY

cc: w/incoming: Mr. Rao (EGYEC)



WORLD BANK / INTERNATIONAL FiNANCE CORPCRATION

OFFICE MLIMORANDU
TO: Messrs. Leechor, D a and Taylor (EGY) DATE: May 21, 1982

FROM: Mr. Masood Ahmed (G

SUBJECT: Country Energy Demand Briefs

1. This note sets out the information that should be covered in
each of the country energy demand briefs that you are engaged in
preparing. As I have discussed with you the principal objective of
preparing these briefs is to pull together in as systematic and
standardized a format as possible the available information on current
and projected energy consumption trends in the fifteen largest-developing
country users of commercial energy. This information will;then be used
to to analyze specific energy demand issues or trends which'appear to be
common features in these countries and which merit further detailed
investigation. However, the country briefs themselves are fact - finding
and data collation exercises and should not be the vehicle for extensive
analyses or the preparation of original projections at this time.
Rather, the exphasis should be on collecting the basic data for all 15
countries as quickly as possible so that important issues for further
analysis can be better identified. Consequently I do not expect you to
spend more than three days on average in preparing a country brief. An
important corollary of this is that country briefs should indeed be
brief. A maximum of five pages of text will be the normal cutoff point,
supplemented with relevant tables (xeroxed wherever possible from the
original reports).

2. Specifically, each brief should include the following
information:

(a) The current (1980) consumption pattern for energy broken
down by economic sector and fuel.

(b) recent (1970-80) time series data on energy consumption;
where coverage is incomplete from one source, attach more
than one set of data but do not spend too much time on
developing a comprehensive and consistent time series.

(c) all available projections of energy consumption (for
1985 and 1990 wherever possible) disaggregated in as much
detail as exists; final demand for electricity and the
demand for primary fuels to generate electricity should
both be treated separately.
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(d) wherever projections made in the last year have
superceded previously made projections for the 1985-90
period, include both if they differ.

(e) a comparison of alternative projections identifying
areas of change, disagreement and uncertainty (applies to
projections made by different sources as well as different
projections made by the same source over time). Identify
whether differnt results are due to methodolgy or
assumptions being different.

(f) a discussion of the main issues and trends, that are
likely to affect total energy demand or the demand for
particular fuels; institutional constraints, interfuel
substitutions programs, supply constraints, break with
historical trends etc.

(g) a list of relevant available documentation for the
country.

3. The main sources for this information available in the Bank will
be Energy Assessment Reports, Project Appraisal Reports (Power,
Petroleum, Coal etc) and Country Economic Reports. Non Bank sources will
include the UN "J' series data, US Government publications and the
reports prepared by the Governments themselves or by other agencies such
as private consulting firm. Identifying possible non Bank sources of
information for each country should be an early step in preparing the
country brief.

4. A list of countries for which the above studies will be prepared
is attached. China, Thailand, Philippines and India have already been
covered although they will require some additional work. Mexico, Brazil
and Colombia are under preparation. Let me know of your preferences for
splitting up the remaining countries.

cc: Ms. Ribe
Mr. Rao

Ms. Dunkerley



LIST OF COUNTRIES FOR WHICH ENERGY DEMAND BRIEFS
WILL BE PREPARED

COUNTRY RESPONSIBILITY

1. China Taylor

2. India Desai

3. -Mexico Taylor

4. Romania

5. Brazil Taylor

6. South Korea

7. Argentina

8. Yugoslavia

9. Iran

10. Vcne-uela

11. Indonesia

12. Turkey

13. Egypt

14. Colombia

15. Thailand Leechor

16. Philippines Leechor

17. Pakistan
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coDEN 270629F 74545
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START
1 HEHE TO TRANSENERG

cincouTaRy P AR I S _F RAN CE___

MESGN OR _ R. DECAUXI

4 (AAA) MANY THANKS FOR YOUR TELEX CONFIRMING AVAILABILITY OF

MONTFORT FOR POWER DEMAND STUDY AND FRISCH FOR GLOBAL ENERGY

PROJECTIONS SEMINAR.

7 (BBB) REGARDING THE FIRST STUDY, THE BASIC ARRANGEMENT IS

SATISFACTORY BUT I DO NOT THINK THAT SEVEN WOiKING DAYS IN

WASHINGTON WILL BE SUFFICIENT FOR MR. MONTFORT'S FIRST TRIP. AS

WE DISCUSSED, THE PROPOSED WORK WILL ENTAIL CON-SIDERABLE

1 INTERACTION WITH POWER PROJECTS STAFF AND SOME DATA COLLECTION AND

12 ASSIMILATION FROM VARIOUS BANK REPORTS, THUS I WOULD PR OPOSE THAT

13 HIS FIRST VISIT BE EXTENDED TO PROVIDE AT LEAST TWO WEEKS IN THE

BANK. HE COULD THEN RETURN TO PARIS TO WRITE HIS PRELTIINARY

REPORT AND RETURN TO THE BANK FOR DISCUSSING AND FI ALTZING THE

REPORT DURING THE WEEK OF JULY 5 TO 11 BY WHICH TIME I UILL BE

17 BACK FROM SENEGAL.

18 (CCC) REGARDING MR. FRISCHIS SEI3NAR ON GLOBAL ENEGY FORECASTS,

SEPTEMBER TIMlING WOULD SUIT OUR NEEDS BUT I WOULD L KE TO CONFIRM

20 THAT HIS ONGOING WORK ON REGIONAL AND GLCFAL EEGSP DM

22 __ ~ --------- ~----_____EN RGY SUPPLY D EMNA ND21 END

TEXT

N (3T 0 F. 7 1% 1

- L D

L~~~~~~~~ A* f AL- lti1 I '- -gou



mmWOi t K~ UT NG GE FO j oren, Cb!a, Telex)
Iu? meH 0!, 1 IL Page 2 of 2

May 21, 1982

START
HERE 1-PROJ ECTIONS FORTHE WORLD ENERGY_ CONFERENCE WOULD BE SUFFICIENTLY

TYCOUANTRY DVANCED_ BY THAT._DATEXTOENABLE_IM TO P_REPARE A COMPREHENSIVE

MESSAGENOPAPER-WHICH WE-COULD-DISCUSS DURING HIS VISIT. SUGGEST YOU ASK

HIM TO CALL ME ON MONDAY MORNING AT NINE THIRTY WASHINGTON TIME

TO DISCUSS THIS FURTHER.

(DDD) REGARDING FEES AND ADMINISTRATIVE ARRANGEMENTS, MRS. RINGLE

OF PERSONNEL DEPARTMENT WILL CONTACT YOU DIRECTLY ONCE WE HAVE

CLARIFIED THE ABOVE POINTS. MANY THANKS FOR YOUR EFFORTS IN THIS

MATTER.

BEST REGARDS, MASOOD AHMED, ENERGY DEPARTMENT, WORLD BANK

END
OF

TEXI

NOT 11 i Ns T

CLA AN CS N) C i D I I

Cleared with and cc: Mr. Rao (EGY) Masood hie EGYEA

EnergyT - ceC 01" 1iS OF uri
11 .( C K
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ROM M rlo Alhme' d, Acting Che YF

I am attachin; the Pre-Mission Tscr' Pnpcr fai t21 cnarx;

assessment. A meeting to discuss the paper will be hel on wednesday

May 19 at 3:30 p.m. in Room E-854. In the maan:me pcle snd your

comments to mv, Room D-449, Et. 74545,

Distribution:

Medors. de Azcarate, Pennisi (WA.VP); de la Renaudiere, Palein, de Lee, de

de Ract (WAZ); BEuhaouala, Thiam, Tillier, Puliquen QAP);

Gar g, Weiss (PAS) ; Kohli ,endriks (IND); Rao (151);

Chadenet, B. Russell, Carrigues, Meier, Rodger (Consultants),

Go se (WAP); Miik, Farhandi (EGY)

Ms. Haug (IND)

MAhmed :bm



SENEGAL
ENR, ,GY ASSSMENT T SION

Introduction

1. The main features of Senegal's energy sector are fairly well

known. Senegal is one of Africa's Sahelian countries that suffers from

low rainfall and recurrent droughts, increasing deforestation and

desertification, small and until now unexploited hydrocarbon resources,

remote hydro sites, and consequently total reliance on imported oil for

all its power generation and transport needs. The World Bank (along with

many bilateral and multilateral donors) has lately recognized the urgent

need for assistance in the energy sector, and within the span of two

years has approved three credits in this sector: Power (1980), Forestry

1.These credits have focussed
(1981) and Petroleum Exploration (1982)I T

mainly on technical assistance, institution building and training.

2. Senegal is unique among West African countries in that it has

already started organizing its energy sector by creating in 1980 the

Commission Na ional de l'Energie under the chairmanship of the Prime

Minister. The Direction de 1'Energie (DE) is the entity actually

responsible for data collection, analysis and policy formulation for the

Commission. The DE has commissioned many studies on the various energy

sub-sectors which have been completed (or are in the proce ssf be<ng

completed) and the reparation of energy balances is underway;-~TDA has

already playiid anpactpreat--A~veralT energy planning in

Senegal. The Power Engineering and Technical Assistance Credit

(No. S-26-SE, June 30, 1980) is financing the services of two senior

energy advisors to DE who are helping to formulate a national energy plan

and prepare proposals for the organization of the energy sector.

3. The objective of the mission, having reviewed all work done in

the energy sector up to date, is to develop an integrated view of the

sector as a whole and outline a sector strategy which might be used for

coordinating donor activities, all aimed at assisting Senegal meet 
its

energy needs at the least possible cost. In doing so, the mission will

have to review all studies available on the various energy sub-sectors

and review progress made to date to strengthen the sector whether through

conservation, institution building, price adjustments, marketing, etc.

The Bank's involvement in Senegal's energy sector, through the

preparation and implementation of the three credits mentioned above, 
has

highlighted some of the issues that remain outstanding. The following

1/ Dome Flore Appraisal and Exploration Promotion Project has been appraised

but not approved yet.



-2-

paagraph revicu briefly the geieral energy picture and each of the sub-
se ctors and point out some of the s pec I i c i;sues that mi ssion will have
to deal with.

Energy Resources, Supply, and Demand

4. Senegal's energy resources are moderately diversified but C
limited. Close to half the country's overall energy consumption is
currently derived from wood (firewood and charcoal), but forest and
woodlands, covering about 7 million ha, are be~ing rapidly depleted as a
result of recent droughts, over-exploitation., and lack of
reforestation. The only hydrocarbon resource currently exploited is a
small gas deposit (proven 40,000 TOE) at Diam Nadio near the capital city
of Dakar used for peak power generation4 past exploration also
encountered oil shows in the Dome Flore offshore area. The hydropower
potential of the Senegal and Gambia rivers, estimated at some 500 MW
(about 0.5 million TOE), was recently evaluated, and its potential use
for power generation and residential consumption is being studied-
Lignite resources have long been identified and peat deposits crezntand-
be-i-seovee-- Bagasse resources are not sig ificant, whereas the
solar and wind energy potential, although attra tive, remains virtually
unexploited. '

5. Senegal has had to rely on petroleum imports to a higher degree
than most other countries in the region. Of a total primary energy
demand in 1980 of about 1.5 million TOE, petroleum provided the largest
share (53%), followed by fuelwood and charcoal (45%) and bagasse (2%);
per capita energy consumption is about 270 kg of oil equivalent, a
relatively high figure by African standards, explained by the advanced
consumption patterns of the urban population. Total energy consumption
has grown by about 5% per annum in the last five years. The electric
power generating capacity is about 180 MW, exclusively thermal based;
total electric eenem n reached 635 GWh in 1980, i.e. about 110 kWh
per capita.

6. The mission will make projections of future energy demand, based
on historical data and the expected sectoral growth rates in the economy,
and will outline alternative supply scenarios. The mission will assess
the interrelationship between the various energy projects and the
macroeconomic implications of each of these scenarios.

Petroleum

7. Senegal's crude oil imports, which originate from Nigeria,
Algeria, and the North Sea, totalled 800,000 tons in 1980 and are
processed in the Dakar refinaryl/. The refinery, operated by Societe

1/ Present capacity 900,000 tons per annum.



Af ricainice de 2 Raffinage (SA), is a joint ventiure o17 SErA (rance)

several other oil comp1nes , and a Gove rnment-or: d evel oent bank. It

mees most of the domestic fuel deiand and allowIs for some exports (10%
of- its output), mainly t o ThE Gambia , Mal i and Mauritania. Ten percent

of domestic requirements of petroleiui products, prirarily preium

gasoline, jet fuel, and gas oil, are met by imports. Domestic

consumption of petroleum products is concentrated in the Dakar-Cap Vert

area (about two-thirds); it increased at an average of 7% p a. , between

1974 and 1979, but fell by 3% in 1980 and is estimated to have fallen

further by 4% in 1981 as a result of recent price hikes and the slowdown

in economic activity. Transport accounts for 46% of petroleum products

demand, power generation for 26%, Industry and agriculture combined for

24%, and the residential and commercial sectors for 4%. Nearly 40% of

total consumption is fuel oil; 21% jet fuel (mostly as bunker sales to

international airlines); 1.5% gasoline; 14% gas oil; and 10% other

products (diesel, kerosene, and LPG). Distribution is undertaken by five

subsidiaries of international oil companies, in one of which the

Government holds a 25% interest.
S 7

8. The cost ofgtradIum imports has risen sharply from US$91

million in 1978 to USS2Y -million in 1980, equivalent to 20% of total

merchandise imports and 26% of exports in the latter year. Following

declines in 1980 and 1981, petroleum consumption is expected to rebound

from 1982 onwards with an average growth forecast at 4% p.a., in the

1982-1990 period assuming continuation of appropriate fuel pricing

policies and of efforts at substituting domestic energy resources for

petroleum products. As a result, the cost of oil imports (net of

exports) would probably exceed US$400 million (current prices) by 1987,

imposing an even heavier burden on the country's balance of payments,

should no domestic production be attained by then.

9. The proposed Bank petroleum project (US$12.5 million) consists

of two main components: a) the appraisal program on the Dome Flore

field, followed by b) the promotion of oil exploration in the Senegalese

basins. The project provides for technical assistance to the recently

created oil company, Petrosen. In view of the Bank's current involvement

in Senegal's exploration program, the mission will not specifically

address this area further; instead, it will draw on project documents and

staff for information and input into the report as needed.

10. Other issues in the petroleum sector which the mission proposes

to investigate are listed below:

a) Review the current government practices of securing crude

oil supplies and cost and pricing of crude.

b) Review the proposals for expanding the refinery at Dakar and

the policy of the government to take over the refinery.



c) Ret ic ir pol i cs o f pe ;irlum 1 produects and I heir
ef ect on coLnmp n and interfuel subs tituton, and the

use of stahiliza tion fund. used Lo sublsidize heavy oil
cons uimpt IOT.

~ Rd) Review existing arrangements for the use of oil for
bunkvering.

e) Etimate future sectoral demand for oil products taking into

account expected economic growth.

f) Review the recently completed report on energy conservation

and advise further on means to reduce consumption of oil

products.

Woodfuels

11. Almost half of total energy consumption in Senegal comes from
woodfuels. More than 35% of household energy requirements are met by

charcoal and wood. Unlike other Salielian countries, charcoal is used in
large quantities and the trend to rely more on charcoal is continuing.

The average annual consumption per capita is estimated at roughly 0.6 m 3

round-wood equivalent in rural areas and 0.9 m 3 in urban areas.
Therefore national requirements have been estimated at 3.7 million m3

annually requiring 5 million hectares of woodfuel reserves, far in excess
of existing reserves.

12. As a result of population growth, rising demand for forest

products, bush fires that sweep over large areas, low rainfall and

recurrent droughts, and plain neglect, the natural forest cover in

Senegal has been reduced by 30% all over the country over the last 30

years, especially around Dakar. The Forest Service estimates that

200,000 hectares of forest have been cut down or lost during the period

1961-75, i.e. at an average of 13,000 ha per year. The Service's

capacity at reforestation ranges from 1,400 ha - 3,000 per year. In

order to meet future requirements, fuelwood plantings would need to

increase to 25,000 ha/year or 10 times the present rate to provide

500,000 ha of plantations by the year 2000. This target cannot be

achieved under present conditions; hence, energy conservation and fuel

substitution programs are of high priority. If present trends continue

unchecked, increasing desertification, loss of top soil, decline in crop

yields and loss of fodder would result in disaster. The Bank's forestry

project (US$9.3) which has already been approved (but has not become

effective) provides for the establishment of state managed and family and

rural community tree plantations, the rehabilitation of some existing

natural forests, financing of applied research, training and

strengthening of the Forestry Department.

13. In addition zo drawing on the knowledge and expertise of the

Bank's forestry expert (who will be joining it), the mission will:

&K 1) review the National Forestry Plan which has recently been

V\I J



approved by GovernmotL;

2) estimate and make projections as to production and

consumption of woodfuel on a zone-by-zone basis in order to

assess the gap existing between supply and demand and

recommend feasible ways to close it. Alternatives include

increased production, limiting consumption, importation from

more wooded African neighbors, and interfuel substitution;

3) identify constraints (economic, institutional, etc.) to

expanding woodfuel production at a greatly accelerated

pace, and recommend possible means of overcoming them;

4) estimate the cost/benefit of transporting woodfuel/charcoal

from within (or outside) Senegal and resulting cost of

(lelivered woodfuel (charcoal) to Dakar vis-a-vis other

sources of energy;

5) analyze ways that have been considered to reduce woodfuel

consumption through more efficient charcoal production, the

use of more efficient stoves, butane gas, other renewables

such as plant or animal wastes, etc.

The Electric Power Subsector

14. Electricity dema/fd has been growing at a rate of 6.5% p.a.

during the seventies and/reached 16 G Wh in 1980. Ninety percent of that

is concentrated in the Cap Vert area where Dakar and Senegal's industry

is located. Due to a vigorous campaign by government to reduce

electricity consumption, together with increased tariffs and economic

recession, demand for electricity in 1980 slowed down, increasing by only

247% over the previous year.

15. The existing power facilities, totalling 184 MW, comprise two

large oil-fired plants at Bel Air and Cap des Biches, a gas turbine and

small diesel stations, which are all linked up to an interconnected

network in and around Dakar. There are also 21 secondary centers

scattered around the country which represent 5% of total installed

capacity.

Installed Capacity Generation

(MW) (GWh)

Interconnected Grid

Oil-fired plants

Bel Air 60 171

Cap des Biches 87.5 442

Gas turbine (Cap des Biches) 16.5 9.2

Diesel 11 5.1

21 Secondary Centers 9 8.4

Total 184 636



16 Hyer resources are limited and cannot ho developed economically
in the near future. The most likely source of hydro energy i from the
Naoatali project located Ln Mali on the Senega] River. The Bank declined
to participcte in the financing of Manantali which is initially being
built solely for irrigation. If the dam is treated as a sunk cost, there
is a reasonable chance that the bydro plant and 750km transmission line
to Dakar could be economically justified. However, the technical and
economic feasibility of a power project at this site has not been
investigated in detail and no firm plans to study this option have been
made.

17. In an effort to strengthen the power sector, the Bank extended
in 1980 a US$3.3 million credit to Senegal to help the government prepare
a national energy plan and a power generation plan, improve accounting
systems, provide for training and scholarships and study pricing and
institutional issues. Due to the decline in the rate of growth of
electricity consumption, the study of expansion facilities ha-Weep 6
substituted by a study of the distribution system. The tariff study
financed under the IDA credit will be ready in June 1982 and already a
reorganization of institutions aimed at strengthening the public power
company SENELETis underway. Moreover, a study of energy conservation in
industry has just been completed. The mission will, therefore, draw on
the knowledge available in the Bank. In addition to that, the mission
will:

a) Review in depth the various studies available (or soon to be
available) on the power sector, especially the tariff study,
the conservation study , e + tand other
studies that may be available.

b) Assess the economic and technical feasibility of burning
alternative fuels for electricity generation using imported

or indigenous resources, and the potential for loss

reduction in the electric power sector.

c) Assess the overall hydro potential in the country;
specifically review, to the extent possible, the economic
and technical feasibility of producing electricity at
Manantali dam.

d) Review and analyze government's approach to rural
electrification, and liaise with the Canadian bilateral

assistance agency (CIDA) on their study of possibilities for
RE in Senegal.

Peat and Lignite

18. Peat deposits in the Niaye region are estimated at about 50
million tons. A Societe Nationale de Tourbe has recently been

established to direct feasibility studies and ultimately own and operate

the peat mine. It is expected that the electric utility (SENELEC) would
be the principal user of peat for direct combustion in a 2 x 30MW power
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stto hg ote in ti1 (comat)) or hoa.tbold consumptin mi cl
al o be p o ib . a 2hhif mct tic ly leen
rtque ted; ii 'nanc for the t uies (totrie a nd pow-r plant)

ah obtaned from nFe (FAC); Gerny (2FW) and iland. If the
project is shown to be feasible, the GoverSnment i- t-.egequest Bank
financing. The studies and consltruction timigs are such that
earliest on-line date for a peat fired power plant would be 1988.
Preliminary feasibility studies should be available by early 1983.

19. Evidences of lignite resourcces have long been identified by oil
companies drilling for oil, and also as a by-product of drilling for
water. The most interesting evidence of lignite so far exists in areas
in the vicinty of the Senegalese railway system. The possibility of
using lignite for increasing the domestic supply of cnergy through direct
combustion, gasification or carbonization erits further investigation.
Considering the importance of peat and lignite to the Senegalese economy
and especially to the power sector, the mission will review all available
data on t hese resources and assess progress made to date to firm up
reserves for the purpose of their eventual development.

Renewables

20. The Senegalese Goveriunent has allocated large amounts of funds
to promote the use of renewables for energy production. Considerable
research has gone into the development (and more efficient utilization)
of renewable energy especially under a USAID Project. The mission will
liaise with the AID personnel at headquarters and in the field in
assessing the work done so far on solar energy, stove designs, charcoal
production, etc. in order to reduce energy consumption (through better
utilization) and provide substitutes for commercial sources of energy.
In view of the country's limited financial resources, the mission will
determine priorities for future action which will result in the most
efficient utilization of these resources.

Solar and Wind Energy

21. Senegal enjoys a very high average daily insolation and probably
a favourable wind regime and is regarded as one of the solar pioneers in
West Africa. Solar energy programs have been active for over 20 years.
The Senegalese government has allocated more than US$27 million in the
fifth development plan (1977-81) for the funding of solar (and wind)
energy projects, mainly for electricity generation, water pumping and
drying of crops and fish. The mission will review all progress achieved
to date on solar and wind energy applications in Senegal and liaise with
the various institutions in the field involved in this effort (French Aid
agencies, USAID, etc.).

Other Renewables (Groundnut Shells, Millet Stalks, Crop and
Animal Wastes)

22. Groundnut shells are used as fuel by five oil mills that process
the groundnut crop and further research is still going on for wide use of
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Sectoral Insitutions and /id Agcncies

23. Responsibility for energy policy making lies largely with the
Ministry of Industrial Development and Craftsmanship (MIDC). Its
Directorate of Mines and Geology (DMG) oversees fossil fuels, and its
Directorate of Energy (DE) is in charge of power generation and
distribution as well as overall energy planning. DMG supervises
PETROSEN, the recently created national oil compnny, and monitors the
activities of the foreign oil companies and of Societe Africaine de
Raffinage (SAR), which operates the Dakar refinery while DE supervises
SENELEC, the state-owned power utility. Other Government Institutions
involved in the energy sector include the Ministry of Equipment for
hydropower resources, the Ministry of Rural Development for forestry, and
the Ministry of Scientific and Technical Research for solar, wind, and
other renewable energy resources. Energy prices are set by MIDC jointly
with the Ministry of Finance upon recommendations from SAR and SENELEC,
respectively. In order to facilitate coordination among various sector
institutions, a National Energy Commission was formed in late 1980 under
the chairmanship of the Prime Minister, as the body primarily in charge
of setting major sector objectives, and DE was made responsible for
energy planning. The mission will therefore review the extent and
effectiveness of the interrelationship among the various institutions
dealing with energy, and their current and future training needs.

24. A large number of bilateral and multilateral aid agencies are
active in helping Senegal develop its energy sector. These include the
CCCE, CIDA, KFW and AlD among others. The mission will review the
current and planned activities of each of these donors in order to reduce

duplication of efforts and coordinate activities in the most efficient
way.

Prices

25. Current energy prices in Senegal are by and large in line with
economic costs although, for social and industrial policy reasons, some
cross-subsidization exists between various classes of consumers and

various types of fuel. Electricity tariffs range from USel 3, 5-per kWh
for residential use to USg.4 er kWh for large industrial consumers.
Their structure is based on long-term marginal cost, and their levels
have been periodically adjusted to reflect increases in oil prices. A
tariff study being carried out under IDA financing (Credit No. S-26-SE)

is scheduled to be completed by June 1982 and will make recommendations
on SENELEC's future rates. Internal retail prices of petroleum products
have kept pace with recent increases in international oil prices and are

generally in line with those prevailing in similar African countries;
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id18 pces of>'~ tyia inoducts2 are shownf. in te flloing tale,

together with preva iing intematina t ket prices:

Product Unit Prices (US$/gillon)
S a 1 n tr1Liona

Gasol inC (pre miC um1) 2.84 1.13
Gas oil 1.82 1.02

Kerosene 1.70 1.15

Fuel oil (industry) 0.79 0.66
Fuel oil. (SENELEC) 0.66 0.66

Total Governmcnt fiscal revenues from petroleum product sales, including
excise taxes, a 15% import duty on crude oil and contributions to the

Stabilization Fund, amounted to USQ"48 million in 1981, or 7% of the

Governmient's current revenues in that year.

26. Charcoal prices are officially controlled (20FCFA/kg) although

in reality the price is detertilned by normal market forces. Fuelwood

prices are not controlled at the retail level; however, the Government

imposes royaltiens on fuelwood from plantations through the sale of

permits. Concerning the permits for cutting and gathering in natural

forests, the Covernment has agreed to review (and discuss with the Bank)

its stumpage pricing policy by December 1983. The introduction of an

appropriate pricing policy in coordination with pricing of substitute

fuels could assist greatly in encouraging conservation, provided that the

permit system can be enforced.

The Macroeconomic Framework

27. Senegal is passing through a very difficult period of budgetary
and balance of payments deficits which are seriously restricting its

economic development. Budget revenues cover only 90% of operating

expenses so that no savings are left for debt servicing or investment.

This is mainly due to the drought over the past two years which has

reduced the groundnut crop to one tenth of its average annual volume and

virtually eliminated its export in addition to the decline in

international groundnut prices. It is also due to the general economic

policies adopted in 1974/75, under former President Senghor, which

promoted heavy public investment, and restricted private sector activity,

and led to the heavy drain on the Treasury.

28. The World Bank and the IMF have extended credits to Senegal to

help case the situation, but things have not been working well. The

second tranche ($15.6 m) of the 1979 SAL of $60 m has not been disbursed

yet since Senegal (under the new President, Mr. Diouf) has not complied

by certain conditions under the terms of the loan. A large Bank economic

mission is currently in the field trying to draw up a financial program

for next year. Thus, the whole economic climate is rather grim. In the

Paris Club meeting in October 1981, Senegal requested a rescheduling of

its debt and asked that donors finance 100% of any projects they propose
to support. The iission will have to take into account the unfavorable
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iniding GOP ;;nth natal, level of incst.:ents, imporLs, exports.

internal and exLernl AFnancing, etc. in drawing up its demand

projections and formulating its recommed2ations.

Timing and Composivion of M ssion

29. The mission will start work in Dakar on June 8 and remain in the

field up to three weeks. Members of the mission will spend about a week

in Washington prior to their departure to Senegal to familiarize

themselves with material available on their respective fields. Prior to

its departure and after its return, the mission will liaise with the

various departments in the Bank involved in Senegal's energy sector. In

Senegal, the mission will benefit from the presence of Mr. de Roet

(Program Loan Officer) who will introduce it to the various ministries,
and will work very closely with Mr. Marais (Bank staff member stationed

in Dakar as part of an economic nucleus designed to assist the government

in its planning efforts). The mission will comprise:

Mission Leader - Institutions B. Chadenet (Consultant)

Power Economist - Report Writer B. Russell (Consultant)

Woodfuels J. Gorse (WAP)
Renewables A. Malik (EGY)
Conservation C. Garrigues (Consultant)
Economist Masood Ahmed (EGY)
Training P. Meier (Consultant)
Refinery Engineer M. Farhandi (EGY)
Peat and Lignite Robert Rodger (Consultant)

30. Upon its return, the mission will prepare reports in accordance

with the following schedule:

Back-to-Office Report June 30

Post-Mission Issues Paper July 20
White Cover Report September 15

Yellow Cover Report October 10

Green Cover Report October 30

Discussions with Government November-December
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April 29, 19S2

Mr. R. Bheenick
Director
Ministry of Economic Planning

and Developm-ent
Port Louis
Mauritius

Dear Mr. Bheenick,

Re: Energy Sector Follow Up)

On behalf of Messrs. Ahmed and Blay I would like to thank you and your

colleagues for the courtesy and kindnesses extended to them during their

recent mission to Ma-uritius to discuss the follow up arrangements for the

Energy Assessment Report. We have now reviewed the main findings and

rcommedatin e f e thei umission and I would like to take this opportunity

As you know, the mission focussed on two main areas. The first was to

review the progress made by the Energy Planning Unit in your Ministry and

to identify the technical assistance requirements for developing. an effective

national energy planning capability; and the second was to review with you the

consultant study on the feasibility of using bagasse for electric power

generation and to identify the next steps in formaulating a national program

to use this resource. I am pleased to learn that on both these areas the

mission had extremely useful discussions with yourself and your colleagues in

the government, and with the CEB and other agencies involved in the sector.

On the question of energy planning,, I understand that following your

discussions with the mission you have identified a technical assistance project

with an estimated cost of $400,000 to help the Government of Mauritius in

establishing an effective national energy planning and management capability

and that you would like the Bank to act as executing agency for this project,

financing for which is being sought from the UUIDP and the British Overseas

Development Administration (ODA). As you know, the Bank attaches a hig-h priority

to the development of an effective and integ-rated national energy strategy for

Mauritius and I would like to assure you that we will be happy to assist the

Government in its efforts in this area by participating in such a project.

At your request, Mr. Ahmed has already been in touch with the representatives

of ODA and UN-DP and as I believe he indicated to you during your visit to

Washington, both agencies have reacted favourably to the project's objectives

and scope.
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The next step in developing this project is for your Government to submit
a formal nroject document and a reauest for assistance to the UNDP, the ODA and
to the Dank so that all parties concerned can discuss and agree upon the details
of the project and its pronosed financing. I understand that your colleagucs
are in the process of preparing this document and I look forward to receiving
a copy of the draft in the near future.

The second aspect of the mission's work concerned the program to develop
the use of bagasc as a major energy resource. The feasibility study carried
out by TRANS ERGRG confirms the attractiveness of this project but there remain
a number of uncertainties which need to be resolved before large scale invest-
ment decisions can be made in the power sector. The most important of these
is the uncertainty surrounding the technical feasibility of pelletizing bagasse
in Mauritius, which is an integral feature of the least cost solution proposed
by the consultants. To resolve this uncertainty the consultants have proposed
a pilot pelletization project which would cost between $1.5 - 2.0 million and
which would serve to test the technical feasibility of this process and to
provide a more accurate estimate of its likely costs.

The resolution of this question is clearly a task of high priority because,
as the consultant study outlines, only limited progress can be made in
choosing the optimal method for utilizing bagasse until the pelletization
question can be settled one way or the other. However, additional information
is required on the scope and objectives of the proposed pilot project before
it can be determined whether this is the most cost-effective way for resolving
this question. I understand that TRAIS EN1ERG are preparing a note on this
subject for you which will provide this additional information.

If this information confirms that a pilot pelletization operation is
the next critical step in preparing a bagasse development project, the Bank
Group (that is, the World Bank and IFC, either separately or together) would
be prepared to consider providing you with financial and technical assistance
in carrying out this task. During Caisse Centrale's recent visit to Washington
it also expressed interest in participating in the pilot project. One possible
financial plan we discussed with Caisse Centrale would be for the pilot
project to be financed with equity funds, with Caisse Centrale and IFC each
providing perhaps one quarter of the amount needed, to be matched by a
similar amount from one of the private sugar companies and from the CEB;
the World Bank might also be able to make a small loan, to CEB or the
Government for this purpose.

The next step in this connection would be the preparation of a detailed
project document which can be reviewed by our projects staff and on the
basis of which we could seek approval from our Management for the further
processing of an investnent in such a pilot project. Ue suggest that the
Government send us a letter outlining its intentions, indicating the items
to be studied and the institutional arrangements that you Propose for prolect
implementation. As the mission discussed with you, there are a number of



-. 3-
R. Eheenick April 29, 1932

agencies that will need to be involved in a possible national bagasse develop-

nent program and whose particination in the pilot project would therefore

be desirbble. The CT. the Iuritius Sugar Producers Association and the

Mauritius Suoar Industry Research Institute are three of the more obvious

ones and there are a variety of alternatives w.hich need to be enplored

regarding the allocation of financial and management responsibilities for

the project among these agencies.

In parallel to developing the pilot pelletization project proposal, early

action is also required in carrying out a feasibility study for a coal-fired

power station. This study will provide updated estimates of the cost of

power from this source which can be compared with the revised cost estimates

for bagasse based power that would emerge from the pelletization trials. It

would also enable the Government to proceed rapidly with the preparation of

a coal-fired thermal power project in the event that the preparation of the

bagasse based project is slowed down for either technical or institutional

reasons. In this context I was pleased to learn of your preliminary discussions

with the French Fonds d'Aide et de Cooperation on financing a feasibility

study for a coal-fired power plant. The Bank is ready to help in this

endeavor by commenting on the study terms of reference or draft reports.

In conclusion let me reiterate that we share the priority that your

Government has attached to efficient energy sector management and to the

realization of the full potential of Mauritius' indigenous energy resources.

Early action on these matters is required to ensure that Mauritius' economic

growth prospects for the 1980's will not be hindered by the high cost or in-

adequate availability of electric power. Substantial progress has been
made in these areas over the last eighteen months and i would like to assure

you of our continuing support for your efforts in this regard.

In view of their interest in these matters, I am copying this letter to

Messrs. Baguant (Ministry of Finance), Chan Kin (Ministry of Fuel, Power and
Energy) and Labat (CEB).

Yours sincerely,

Stephen Schott
Division Chief
Country Programs Department
East Africa Region

MAhmed/h1

cc: Messrs. Erkmen, Gamba (EAP)
Blay (EA2)
Dixon (IFC)
Rao, Bharier, Ahmed (EGY)
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Mr. Ernest Stern - 2 - April 23, 1982

(c) in regard to our assistance to sector management, we had
already planned a Technical Assistance project with Masood
as Project Officer. USAID, however, is putting up $20 to
$30 million for the same purpose on a grant basis which may
jeopardize the Technical Assistance project, and deprive us
of the necessary administrative budget resources. My pro-
posed solution would be, as already proposed in the case
of Trevor Byer for the Caribbean, that EGY be assigned as
Executing Agent for the USAID project, which we would imple-
ment with Masood as Project Officer, with management and
staff support, as planned under the original Technical
Assistance project. The solution would be effective for
Pakistan, more satisfactory for Masood's career, and would
enable us to strengthen further our capacity to assist
countries, instead of letting our small initial complement
of energy assessments staff begin to disintegrate.

5. I would appreciate your support for this position, if necessary
vis-a-vis USAID as well. A note on the similar case of Trevor Byer is at-
tached.

Attachments

cc: Messrs. D.C. Rao (EGYEC)
J. Blharier (EGYEA)

YRovani:dw, ks
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DRAFT
M. Ahmed

Mr. R. Bheenick April 23, 1982

Director
Ministry of Economic Planning

& Development
Port Louis
Mauritius

Dear Mr. Bheenick,

Re: Energy Sector Follow Up

On behalf of Messrs. Ahmed and Blay I would like to thank you and your

colleagues for the courtesy and kindnesses extended to them during their

recent mission to Mauritius to discuss the follow up arrangements for the

Energy Assessment Report. We have now reviewed the main findings and

recommendations of their mission and I would like to take this opportunity

to confirm these with you.

As you know, the mission focussed on two main areas. The first was to

review the progress made by the Energy Planning Unit in your Ministry and

to identify the technical assistance requirements for developing an effective

national energy planning capability; and the second was to review with you the

consultant study on the feasibility of using bagasse for electric power

generation and to identify the next steps in formulating a national program

to use this resource. I am pleased to learn that on both these areas the

mission had extremely useful discussions with yourself and your colleagues in

the government, and with the CEB and other agencies involved in the sector.

On the question of energy planning, I understand that following your

discussions with the mission you have identified a technical assistance project

with an estimated cost of $400,000 to help the Government of Mauritius in

establishing an effective national energy planning and management capability

and that you would like the Bank to act as executing agency for this project,

financing for which is being sought from the UNDP and the British Overseas

Development Administration (ODA). As you know, the Bank attaches a high priority
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to the development of an effective and integrated national energy strategy for

Mauritius and I would like to assure you that we will be happy to assist the

Government in its efforts in this area by participating in such a project. At

your request, Mr. Ahmed has already been in touch with the representatives of

ODA and UNDP and as I believe he indicated to you during your visit to Washington,

both agencies have reacted favourably to the project's objectives and scope.

The next step in developing this project is for your Government to submit

a formal project document and a request for assistance to the UNDP, the ODA and

to the Bank so that all parties concerned can discuss and agree upon the details

of the project and its proposed financing. I understand that your colleagues

are in the process of preparing this document and I look forward to receiving

a copy of the draft in the near future.

The second aspect of the mission's work concerned the program to develop

the use of bagasse as a major energy resource. The feasibility study carried out

by TRANS ENERG confirms the attractiveness of this project but there remain

a number of uncertainties which need to be resolved before large scale invest-

ment decisions can be made in the power sector. The most important of these

is the uncertainty surrounding the technical feasibility of pelletizing bagasse

in Mauritius, which is an integral feature of the least cost solution proposed

by the consultants. To resolve this uncertainty the consultants have proposed

a pilot pelletization project which would cost between $1.5 - 2.0 million and

which would serve to test the technical feasibility of this process and to

provide a more accurate estimate of its likely costs.

The resolution of this question is clearly a task of high priority because,

as the consultant study outlines, only limited progress can be made in

choosing the optimal method for utilizing bagasse until the pelletization
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question can be settled one way or the other. However, additional information

is required on the scope and objectives of the proposed pilot project before

it can be determined whether this is the most cost-effective way for resolving

this question. I understand that TRANS ENERG are preparing a note on this

subject for you which will provide this additional information. If this

information confirms that a pilot pelletization operation is the next critical

step in preparing a bagasse development project, the Bank would be prepared to

consider providing you with financial and technical assistance in carrying

out this task. We understand that the IFC may also be interested in partici-

pating in the pilot project should it be decided that this project would be

carried out by the private sector.

The next step in this connection would be the preparation of a detailed

project document which can be reviewed by our projects staff and on the basis

of which we could seek approval from our Management for the further processing

of a loan for such a pilot project. We suggest that the Government send us a

letter outlining its intentions, indicating the items to be studied and the

institutional arrangements that you propose for project implementation. As

the mission discussed with you, there are a number of agencies that will need

to be involved in a possible national bagasse development program and whose

participation in the pilot project would therefore be desirable. The CEB, the

Mauritius Sugar Producers Association and the Mauritius Sugar Industry Research

Institute are three of the more obvious ones and there are a variety of

alternatives which need to be explored regarding the allocation of financial

and management responsibilities for the project among these agencies.

In parallel to developing the pilot pelletization project proposal, early

action is also required in carrying out a feasibility study for a coal-fired

power station. This study will provide updated estimates of the cost of power



from this source which can be compared with the revised cost estimates for

bagasse based power that would emerge from the pelletization trials. It would

also enable the Government to proceed rapidly with the preparation of a coal-

fired thermal power project in the event that the preparation of the bagasse

based project is slowed down for either technical or institutional reasons.

In this context I was pleased to learn of your preliminary discussions with

the French Fonds d'Aide et de Cooperation on financing a feasibility study for

a coal-fired power plant. The Bank is ready to help in this endeavour by

commenting on the study terms of reference or draft reports.

In conclusion let me reiterate that we share the priority that your

Government has attached to efficient energy sector management and to the

realization of the full potential of Mauritius' indigenous energy resources.

Early action on these matters is required to ensure that Mauritius' economic

growth prospects for the 1980's will not be hindered by the high cost or in-

adequate availability of electric power. Substantial progress has been

made in these areas over the last eighteen months and I would like

to assure you of our continuing support for your efforts in this

regard.

In view of their interest in these matters, I am copying this letter to

Messrs. Baguant (Ministry of Finance), Chankin (Ministry of Fuel, Power and

Energy) and Labat (CEB).

Yours sincerely

S. Schott

cc and to be cleared with:
Messrs. Erkmen/Tuncay (EAP)

Schott/Blay (EA2)
Dixon (IFC)

cc: Messrs. Gamba (EAP), Rao; Bharier (EGY)
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TO: Mr. Ernest Stern, SVPOP

FROM: Yves Rovani, EGY

SUBJECT: Pakistan: Request for Services of Masood Ahmed

1. Attached please find a telex we received yesterday from the UNDP

office in Islamabad informing us that the Government of Pakistan has

requested, through the UNDP Tokten Scheme, the services of Masood Ahmed

and two other Bank staff members to assist the Planning and Development

Division for a period of 2-3 weeks beginning as soon as possible. The telex

does not specify what contribution Masood or the other staff members are

expected to make during this visit.

2. Although this is the first official indication that either the

Department or Masood has received of the Government's interest in

obtaining his assistance, some background information on this may be

useful. First, just before his departure Mahboobul Haq called me to say

that he intended to strengthen the Government's energy planning capability

and to inquire whether he could consider Masood as a possible candidate to

head a newly created Energy Planning Cell in the Planning Division. My

reaction was that given the high priority of this task we would be as

helpful as we could but that it was a decision for Masood and him to make.

However, the two could not meet because Masood was on mission until after

Mahboob's departure. The only further development since then is that Masood

was informally told by Parvez Hasan last week that the Ministry of Finance had

sent an official request to Mr. Clausen to release four Bank staff members

for a 2-4 week period in mid-April to assist the Government in preparing

its Annual Development Plan and to discuss with them the possibility of a
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long-term assignment to the Government. I do not know whether and how

the Bank has responded to that request but I presume that this telex is to

follow up on it.

3. Given this background, I would like to seek your views on this

matter before Masood responds to the telex. The following points are

worth considering:

(i) If the objective of the visit is indeed to assist in the

preparation of the Annual Development Plan, then Masood

feels (and I agree) that he can only make a limited contri-

bution in the time envisaged because he has not been in-

volved in the Pakistan energy sector for about two years.

(ii) If, on the other hand, the principal objective of this visit

is to discuss alternative arrangements for a longer term

involvement in the sector, then in our view this is worth

exploring for a variety of reasons. First, the Bank has

an energy planning technical assistance project in the

lending program for FY83 but only limited progress has been

made on preparing the project because of institutional

uncertainties in the Government. Second, USAID have recently

proposed a much larger ($20 - 30 million) technical assistance

project also for energy planning, but the scope and objectives

of this project are vague and ill defined. Thus Bank involve-

ment could help to ensure that this money is spent on priority

tasks in an efficient manner. However, while there are clear

benefits from Bank involvement in strengthening national energy

planning in Pakistan, the appropriate modality for this involve-

ment needs to be discussed and defined further. Our view is that
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the proposed energy planning project may be the most

appropriate vehicle for directing both Masood's contribution

and the contribution of other specialist staff within the

Bank. This would both give us greater flexibility and be

administratively less complex than the alternative route

of releasing Masood to work in the Government in a resident

capacity for a two to three year period. It would also

permit him to continue to work on his other responsibilities

in the Energy Assessment Division where he is one of the

most active and valuable staff members.

4. I would welcome the opportunity to discuss this matter with you

at your convenience.



WORLD BANK / INTERNATIONAL FINANCE CORPORATION

OFFICE MEMORANDUM
TO: Distribution DATE: April 20, 1982

FROM: Julian Bharier, Acting Division Chief (EGYEA)ND6

SUBJECT: MALAWI: Energy Assessment Yellow Cover Report

1. Attached please find a copy of the above report. Mr.

D. G. Reese will chair the meeting to review the report on Tuesday,

April 27, 1982 at 4:00 in Room D-462. The report will then be

forwarded in Green Cover to the Government of Malawi for its

comments.

2. In the meantime please forward any comments which you

have to M. Ahmed, Room D-449 (ext. 74545) or G. Collins, Room D-442

(ext. 75271).

Attachment

Distribution

Messrs. Gulhati, Ducker (EANVP), van der Tak (CPSVP), Qureshi (SVPFI),

Hendry, Bronfman, Eccles, Erkmen, Gusten, Abe, Gyamfi,

Tuncay, Shaukat, Besant-Jones (EAP), Kohli, Iskander,

Dyson, Saukkonen (IPD), Draper (AGR), Garg (PAS), Chatelin (TWT),

Rao (EGY), Dixon/Thompson (CA2), Linder (CTR), Mwine (LEG),

Loos (RMEA), Kraske, Reese, Yenal, Hall, King (EA1),
Ms. Effron (EAP), Haug (IPD)

MAHMED/lwa
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April 7, 1982

TO: MR. G. Votaw (Consultant)

FR: Julian Bharier, EGYEA

RE: Review of Bank Technical Assistance for Energy Planning.
Terms of Reference.

1. The principal objective of your assignment, which will begin on

April 12 for about three weeks, is to identify and examine the procedural

and resource implications of expanding the Bank's involvement in the pro-

vision of technical assistance for establishing an effective national

energy planning capability in developing countries.

2. To carry out this task you will need to draw upon three areas of

Bank experience in particular:

(i) The Energy Assessments Program. Under this program energy sector

missions have been fielded to 22 countries and 19 assessment reports

have already been processed to the yellow cover stage. Many of

these missions have identified potential technical assistance pro-

jects comprising a variety of policy and investment related studies

and assistance for institutional strengthening in the energy sector.

For a num ber of countries where such projects have been identified,

concessional or grant financing from the UNDP, the OPEC Fund and

various bilateral sources is likely to be available to carry out

these tasks. However, both the Governments concerned and some of

the potential financing agencies have expressed a desire for conti-

nued Bank involvement in the preparation and implementation of these

projects to ensure adequate coordination and continuity with the

work undertaken through the initial assessments. You should therefore



- 2 -

identify the various modalities through which the Bank could

participate in these projects and examine in particular the

resource and budgetary implications of these options.

(ii) Existing Bank-financed Energy Planning Projects and Components.
Assistance

The Bank has already financed technical I for energy

planning as a component in about two dozen Bank projects which

are mostly in the petroleum or power sector. Although these

components vary considerably in scope and cost, they share a

common feature in that they are a more or less self-contained

set of activities within the overall project and their supervi-

sion requirements have often differed from the rest of the project

staff
in terms of/expertise, frequency and intensity. Thus, our expe-

rience in preparing and supervising these components provides a

useful basis for estimating the resource requirements and "coeffi-

cients" that are likely to be associated with developing a program

of free standing technical assitance projects for energy planning

and management, You should also evaluate the extent to which con-

sultant experts have been successfully used to supplement Bank staff

in preparing, appraising and supervising these projects.

(iii) Other Bank Experience in the Provision of Technical Assistance

You should examine the applicability of the procedures adopted for

the provision of technical assistance in other sectors of the Bank's

work. In particular, you should review the mechanism for reimbursing

the Bank's staff costs where the Bank provides technical assistance
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without associated lending (e.g., arrangements with FAO,

UNDP and with the TASS activities in EMENA).

3. At the end of your assignment you should prepare a report summar-

izing your main findings and recommendations.
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WORLD BANK / INTERNATIONAL FINANCE CORPORATION

OFFICE MEMORANDUM
TO: Senior Staff DATFE March 26, 1982

FROM 'Julian Bharier, Acting Chief, EGYEA

SUBJECT- ENERGY PAPER 1983

1. As Yves suggested at Wednesday's staff meeting, I would like to set
out some thoughts on the objectives and strategy for preparing the proposed
energy policy paper.

2. The basis premise underlying these thoughts is that the next major
policy document we prepare should complement and build upon Energy in the
Developing Countries (EDC) which

(i) was issued less than two years ago;

(ii) is widely recognized as a major policy document in the
energy sector by the international community and by donor
and developing countries alike, and

(iii) is still largely valid in terms of analysis, recommendations
and the proposals for Bank involvement in energy.

3. Thus, in my view, the main focus of our proposed efforts should not
be to produce a document which will replace EDC as the Bank's major statement
on energy policy. Rather, we need to address specific selected issues on which
we do have new and important things to say, either because they have been
affected by recent developments in the international energy situation, or
because we have "learnt" more about them since 1980 (as a result of our lend-
ing, assessment and policy work) and feel that their coverage in EDC was ina-
dequate. I can think of six important questions which deserve a closer look.
These are:

(i) Revised expectations of future international oil prices given
the developments since June '80. Does (say) a constant real
oil price for the decade have a major impact on the viability
of alternative energy development or energy saving projects?
What type of projects are most affected?

(ii) Refineries. It is becoming increasingly clear through the
assessment work that the EDC proposals for a vastly expanded
refinery lending program are unlikely to be justified given
the prospective refinery capacity/demand situation and the
relative economics of small refineries in LDC's vs. large and
sophisticated refineries in oil exporting countries. It is
less clear what the economics of refinery upgrading (debottle-
necking, cracking, etc.,) in LDC's is like. Much, of course,
depends on future movements in the differential between residual
and distillate prices; a subject which EDC glossed over and on
which we still do not have much of a Bank view, which inciden-
tally is a source of some embarrassment for our staff on mission.

... /
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(iii) Conservation. We now have a lot more solid experience
based on the assessments and IPD's retrofitting projects
to prepare a more detailed and convincing case for increas-
ing the priority attached to conservation projects, than
the rather superficial treatment in EDC.

(iv) Technical Assistance for Institutions/Coordination/Planning.
EDC had very little to say on this subject but again it is
becoming obvious that for many countries it is this,rather
than the availability of financing,which is the main cons-
traint. In other words, far greater emphasis needs to be
placed on developing a capability to formulate and implement
"bankable" energy projects.

(v) Fuelwood and charcoal. We've probably said enough on the
importance of this but some of it may bear repeating. There
is also the question of looking at what is holding up the
implementation of an expanded fuelwood program and how these
constraints can be overcome.

(vi) Energy Demand Projections. This, of course, is the main thrust
of the existing proposal. I agree that the Bank needs to have
a better analysis of energy demand in the LDC's than the numbers
we presented in EDC. But I think we should be clear about what
we can expect to get from this work. We should not expect to
produce a set of precise Bank projections which we then feel
obliged to defend because the uncertainties and inadequacies
in existing data and methodology are too great to permit this.
Rather, I think we should prepare a review of the various pro-
jections of energy demand prepared by a variety of reputable
agencies (OECD, IEA, RFF, Chase Manhattan, etc.) and develop a
range of plausible scenarios. Then, the emphasis of our efforts
should be to demonstrate the sensitivity of the investment
requirements, Bank lending, other donor involvement, etc., to
the various levels of demand within this range. I suspect that
this will show that there is little effect on any of the opera-
tional variables that are of concern to the Bank, but clearly
this is worth demonstrating.

4. This list of issues is, of course, preliminary. Others which could
be added or substituted include the Bank's treatment of multi-country projects
or the prospects for LNG and natural gas development in general. However,
the basic approach would remain the same.
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5. In terms of resource requirements, the approach I propose would
probably require about the same amount of total resources as the current
proposal - I estimate that both will cost about 5 - 8 man years. However,
in the revised approach we could make much greater use of outside consultants
to prepare preliminary drafts of "subject papers" than would be the case in
the original, more integrated approach.

6. Another possibility for spreading the resources required for this
work would be to link part of it more closely to the WDR 1983 effort. This
would also help to ensure that the documents were consistent in terms of
the macro energy numbers. Nevertheless, we should recognize clearly that a
policy task of this nature would inevitably tie up a number of key staff for
at least 3 to 6 months. Therefore, at the outset, we should be clear about
which other EGY and Bank activities will be delayed or dropped because of
this work and what personal arrangements are likely to be affected.

MAhmed/JBharier:ams .-



WORLD BANK / INTERNATIONAL F:NANCE CORPORATION

OFFICE MEMOhANDUM
TO:Ir. Julian Bharier, Acting Chief, EGYEA DATE: March 16, 1982

FROM: Masood Ahmed, EGYEAC \i)
SUBJECT:MAURITIUS: Energy Assessment Follow-Up Mission

Back to Office Report

1. In accordance with my terms of reference I visited New York, Mauritius
and London from February 18 to March 2 for follow up discussions on the recently
completed energy assessment report with the UNDP, the Government of Mauritius, and
the British Overseas Development Agency (ODA). I also met in Paris with TRANS EiERG,
a French consulting firm which has just carried out a feasibility study for the
Government on the potential for utilizing bagasse as a major energy resource.
Mr. Paul Blay (Loan Officer EA2) who was in Mauritius at the same time, partici-
pated ii. some of these discussions. A complete list of persons met is attached
as Annex IV.

2. The principal objectives of my mission were:

(i) to review the progress made by the recently established Energy
Planning Unit and to identify the technical assistance require-
ments for developing an effective national energy planning
capability; and

(ii) to review, with the Government and the CEB, the consultant
study on the feasibility of using bagasse for electric power
generation and to assist in identifying the next steps in for-
mulating a power sector development strategy in the light of
the consultants' findings.

3. Substantial progress has been made on both these areas. For the first,
the Government has requested the Bank to act as executing agency for a $400,000
integrated energy planning project for which finance is being sought from UNDP
and the ODA. Preliminary discussions with these agencies indicate that they will
be able to provide adequate funding for the project and that they support the
Bank's involvement as executing agency. Annex I to this memorandum provides a
description and justification of the proposed project, a breakdown of costs and
a tentative financing plan. The next steps in the preparation of this project
are:

(i) management approval of the project concept and the desirability of

Bank participation in it through the role of executing agency; and

subsequently,

(ii) further discussions with the Government, the UTDP and ODA to agree
upon the details of the project and firm up the financing plan.
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4. On the question of developing bagasse as a major energy resource the

next critical step is to carry out a pilot project which would establish the

technical and economic feasibility of pelletizing bagasse in Mauritian condi-

tions. The pilot project is likely to cost between $1.5 - 2.0 million. This

project is necessary to choose among a variety of alternative mechanisms for

using the bagasse more efficiently and few large scale investment decisions

in this area can be made until the results of the pelletization trials are

available. The Government is in the process of developing a detailed proposal
for the proposed pilot project and it has indicated that it is likely to

approach the Bank for financial assistance in implementing this project. The

mission endorses the high priority being attached to the pilot pelletization

project and recommends that the Bank consider the provision of financial assis-

tance for such a project, possibly as an Engineering Loan, if the Government so

requests. Annex II provides a more detailed discussion of this question.

5. During my mission, I also obtained some additional information on

CEB's current financial position and on recent developments in the hydrocarbon

sector. These findings are attached as Annex III. The recent deterioration in

CEB's financial position is a cause of some concern and is likely to require

follow-up by regional projects staff in the course of our ongoing supervision

of the Power Transmission Project.

cc: Messrs. Gue, Schott, Payson, Blay, Devaux, (EA2); Bronfman, Erkmen, Tuncay,
(EAP); Ducker, Sandberg, Mrs. Vaughn (EANVP); Alizai, Mwachofi (CA2);
Raghavan, (IFC, Nairobi); Rovani, Rao, Elejalde, Fish, Dosik, Ms. Julius
(EGY); EGYEA staff

Attachments.-
MAhmed:ams.-



ANNEX I

TECHNICAL ASSISTANCE PROJECT

FOR INTEGRATED ENERGY PLANNING

Background

Since the November 1980 Energy Assessment Mission the Government of
Mauritius has made commendable progress in this area. An Energy Planning
Unit has been set up in the Ministry of Economic Planning and Development
and is staffed by one full-time economist to be joined in June 1982 by ano-
ther who is currently on a post-graduate energy economics course in the
United Kingdom. The unit has begun to act on a number of recommendations
made in the assessment report - collection of oil import and pricing data
from the private oil companies, follow-up on the important question of the
potential use of bagasse, initiation of some preliminary thinking on energy
conservation, etc. - and it is becoming increasingly accepted by all parties
as a focal point for energy related work in the country. However, although
enthusiastic and dedicated, the current staff of the unit have little expe-
rience in the sector and are particularly weak on technical issues. There-
fore, if this initial momentum is to be maintained and if the unit is to
contribute effectively and credibly to a number of energy policy and invest-
ment decisions which the Government must make soon. it will need to be streng-
thened through considerable technical assistance for the initial 24-30
month period. The provision of this technical assistance is the main objec-
tive of the proposed project.

Project Description & Costs

The proposed project would comprise three elements. The first would
be the provision of an experienced energy planner on an 18-24 month resident
assignment to help define the scope of work and terms of reference for the
unit, establish its relationship with other public and private energy agencies
and provide on the job training for the two or three counterpart staff working
in the unit. The energy advisor would also be responsible for coordinating the
preparation of a national energy policy and investment plan and for identifying
and arranging for the provision of such short term technical expertise as may
be required to formulate this plan. A budget for carrying out these short term
studies with the assistance of local or international experts as appropriate,
comprises the second element in the proposed technical assistance package.
While some priority studies have already been identified - mini-hydro ranking
and feasibility, energy audits of sugar estates, revision of building code to
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reflect energy performance, etc. - the final choice of studies will be
determined through the work of the energy advisor and the other staff of
the unit. Thus, any funds allocated for this work should be under a rea-
sonably flexible format. Finally, the third component of the project would
be a small amount of funds to enable national staff to participate in energy
courses and seminars abroad to develop their professional skills.

The total cost of the project is estimated at $400,000, broken down
as follows:

(i)Energy advisor - 24 months @ $7000/mo 168,000

(ii)Short term studies - 20 months @ $9000/mo 180,000

(iii)Training and seminars 20,000

(iv)Contingencies 32,000

Total 400

These figures are preliminary in nature and may change as a result of more
detailed definition of the package and because of financing constraints.

Project Financing

Funding for the project is being sought by the Government from UNDP
and ODA. Preliminary discussions which the Government and, at their request,
I have had with the staff of these agencies suggest that they will be able to
provide adequate funds for the project. UNDP has already allocated $70,000
under the current IPF for energy sector work in Mauritius. ODA has indicated
that it could provide up to $250,000 for the project and that these funds
would be additional to the existing bilateral assistance program for the
country. This leaves a financing gap of $80,000 which the Government is seek-
ing from UNDP and could be provided from either the UNDP Energy Account or
from the unutilized resources earmarked for Mauritius under the Regional Pro-
ject for Newly Independent Island Economies. Thus, although the financing
plan has yet to be firmed and the formal participation of both ODA and UNDP
is still subject to approval in both agencies, the preliminary indications
are that adequate funds are likely to be available. In the event that sup-
plementary funds are required from other sources, both the OPEC Special Fund
and the French Technical Assistance Agency (FAC) have also expressed preli-
minary interest in the project.
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Preliminary Financing Plan

Agency $

UNDP (under existing IPF) 70,000

UNDP (being sought) 80,000

ODA (likely) 250,000

Total 40.000

Bank Involvement

In view of the above, direct Bank funding for the proposed technical
assistance is unlikely to be required. However, there are strong reasons for

close Bank involvement in this area. First, the Government of Mauritius has

indicated a clear preference for continued Bank involvement in guiding the
development of a national energy planning capability and the evolution of

an integrated sector strategy. The Government has been responsive to the

recommendations made under the energy assessment report and has asked the

Bank for assistance in identifying and implementing appropriate follow-up

efforts for the report. During this mission the Government expressed its

reluctance to embark upon a program of technical assistance for energy plan-

ning which would be provided in a piecemeal manner through a variety of donor

agencies without a single agency, such as the Bank, acting to help in the
coordination of these efforts. Second, Bank involvement is also likely to be

improtant from the point of view of our own future lending in the energy sector.

A number of critical steps have to be taken soon in defining and preparing

the next project in the electric power sector and close Bank involvement
at this stage would help to ensure that this work proceeds along acceptable

criteria. Equally, the energy problems in Mauritius and particularly the pro-

posed work on developing bagasse as a major energy resource would provide us

with useful experience for application in many other countries which also

have an untapped potential for this resource. Finally, developments in the

energy sector will have a critical bearing on the success of the Government's

overall development strategy and our involvement will enable us to make an
effective contribution to national energy policy and provide a useful input
into the Bank's ongoing program of Structural Adjustment Lending in the country.

Recommendation

For these reasons, the mission recommends that the proposed technical

assistance be provided in the form of an integrated energy planning project for

which the Bank would act as executing agency. The project would be financed
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by UNDP with parallel funding being provided by ODA (or any other agency
identified during project preparation). The Government strongly supports
such an arrangement and ODA have indicated that they would be happy to par-
ticipate in such an arrangement whereby the Bank would act as overall exe-
cuting agency. A formal request from the Government confirming its interest
in such a project and asking the Bank to act as the executing agency for it
is expected soon.

The next steps in this area are (i) management approval of the pro-
ject concept and the desirability of Bank participation in it through the
role of executing agency, and subsequently, (ii) further discussions with
the Government, the UNDP, ODA and other potential financing sources to agree
upon the details of the project and to firm up the financing plan.
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THE BAGASSE DEVELOPMENT PROGRAM

Background

Following the November 1980 Assessment Mission, the Government
commissioned a study to examine the feasibility of generating a subs-
tantial proportion of the island's electricity through the more efficient
utilization of bagasse. The study was carried out by a French consulting
firm, TRANS ENERG, and financed by the French Caisse Centrale de Coopera-
tion Economique. The Bank commented on the terms of reference for the
study and we also reviewed the consultants' preliminary report which was
completed in November 1981. 1/ On my way to Mauritius I met with the con-
sultant team in Paris to clarify some points on their preliminary report
and received a copy of their final report which is substantially the same
but includes a program of action for further work.

Study Findings and Implications

The consultants' work essentially confirms the attractiveness of
a program to develop bagasse as a major energy resource for Mauritius. Com-
paring a number of alternative supply scenarios to the reference case of
meeting Mauritius' future electricity needs from an (imported) coal-fired
thermal station, they conclude that the least cost alternative is to embark
on a large scale program of electricity generation from pelletized bagasse
in the intercrop period and raw bagasse during the crop season. This alter-
native results in a final system cost per kilowatt hour of around USc6 which
is some 12% below the cost that would be incurred under the reference case,
although there is some evidence to suggest that the difference would actually
be greater because the investment figures used for the reference case may be
underestimates.

However, these results are subject to one very important caveat,
which is the uncertainty surrounding the technical feasibility of pelletizing
Mauritiun bagasse to enable it to be used in the intercrop period. Although
pelletization itself is not a new technology, its application to bagasse is
of recent origin and the only large scale plant in operation is at a factory
in Hawaii. While that plant appears to be working satisfactorily and is used
as a basis for the preparation of the consultants' cost estimates for this
alternative, there is some evidence to suggest that the equipment may need
to be modified for Mauritiun bagasse because of its different physical cha-
racteristics, in particular a higher lignin content. There appears to be
widespread consensus that such modifications will be achievable but clearly
this needs to be established before the country embarks on an $80-100 million
nationwide program. These technical modifications may also lead to a change

1/ See my memorandum of January 29 to Mr. Blay.
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in the costs of electricity supplied under this alternative and in its
relative position in the range of supply scenarios that are under consi-
deration. This possibility is particularly important given the fact that
the consultants' preliminary comparison of the various alternatives shows
nine of them to be quite close together in terms of system costs per unit
of output (the range is Mauritiun cents 59.9 to 72.3 per kWh generated).

The Pilot Project

Given this uncertainty, the consultants recommend that the next
stage in this program would be the setting up of a pilot pelletization ope-
ration in Mauritius which would enable the Government, the CEB and the sugar
producers (i) to test the technical feasibility of pelletizing Mauritiun
bagasse and make any necessary modifications in the equipment or in the spe-
cifications of the pellets and (ii) to better define the cost of this process
and to account for this in the ranking of the various alternatives. This is
a sensible recommendation and one which a high priority should be attached to
not only because it is a necessary prerequisite to realizing the full poten-
tial of bagasse but also because until a decision can be taken one way or
the other on the technical and economic feasibility of pelletization, only
limited progress can be made in preparing a power sector development program
for the next decade. If, for example, it turns out that electricity genera-
tion from pelletized bagasse is not a viable option, then, according to the
consultants' study, the costs of delaying the installation of a (30 MW) coal
power station become very high because of the continued reliance on diesel
sets. Similarly, while it is possible to use bagasse without pelletization
by, for instance, burning coal in the sugar industry's boilers in the inter-
crop period, this would entail an entirely different choice of energy produc-
ing factories and the installation of dual-fuel boilers. In short, ad hoc
arrangements to increase the supply of electricity from bagasse without a
clear idea of the final electricity supply mix may well result in suboptimal
investment and a higher final cost per unit of electricity supplied.

Under these circumstances, the Government is keen to embark on the
pilot pelletization project as soon as possible and it has indicated that it
may approach the Bank for financial assistance in implementing this project
which the consultants' estimate would cost around $1.5 - 2.0 million. The
mission recommends that the Bank be willing to provide such assistance if
requested and suggests that this could be provided in the form of an Engi-
neering Loan which could be processed relatively quickly.
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However, before much progress can be made on this, a better description
of the proposed pilot project and a detailed estimate of its costs is required.
The consultants' report does not provide this information and the Government
has indicated that it will be requesting the consultants for a supplementary
note on the subject to enable it to prepare a detailed project document for
submission to the Bank or other potential financing agencies.

As part of its ongoing efforts in developing a power investment program,
the Government also intends to commission shortly (with French bilateral
assistance) a feasibility study for a coal-fired power station. This will pro-
vide an updated basis for comparing the results of the bagasse pilot project
with the reference case and it will also enable the rapid preparation of a
coal thermal project in the event that the development of bagasse has to pro-
ceed at a slower pace, than envisaged in the consultants' report.

This last point needs to be stressed because the consultants' study on
bagasse does not take into account the institutional, organizational and poli-
tical aspects surrounding a program to develop bagasse as a major energy
resource in Mauritius. However, these issues could well become important cons-
traints in the rapid implementation of such a program and result in a much more
gradual increase in the supply of electricity from bagasse than dictated by
purely technical or economic criteria. If that were the case, then the output
from a coal thermal station could economically fill the gap between total gene-
ration and the electricity supplied from bagasse, which would otherwise have
to be supplied from oil-fired sets.

Next Steps

The next steps in this area are therefore,

(i) preparation and implementation of a pilot project to test the
technical and economic feasibility of pelletizing bagasse in
Mauritius. For this,

(a) the Government should prepare with the assistance of
TRANS ENERG a detailed project document for submission
to the Bank or other potential financing agencies.

(b) The Government, the CEB and the Sugar Industry must agree
on an appropriate institutional mechanism for the imple-
mentation of this project and for the allocation of financial
and management responsibility.

(c) If requested, the Bank should consider financing this project,
possibly in the form of an engineering loan and a preparation/
appraisal mission should be sent as soon as feasible.
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(ii) Preparation of a feasibility study for a coal-fired power station
for the reasons indicated above. The Government would commission
this study but the Bank should be willing to review and comment
upon the terms of reference if requested.

(iii) Agreement between the Government, the CEB and the Sugar Industry
on the most realistic profile for energy generation from bagasse
assuming that pelletization is proved viable but taking into account
the institutional constraints, and the possible rationalization and
reorganization of the sugar industry.

(iv) In the light of the results obtained under (i) - (iii) above, the
Government and the CEB should prepare a least cost power develop-
ment program which would then serve to justify the next major power
generation project.

These points were discussed with the Government and the CEB and they agree
with the overall strategy and indicated that they will be acting on these
questions in the near future.
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RECENT DEVELOPMENTS IN THE ENERGY SECTOR

CEB's Financial Position

CEB's financial position has deteriorated sharply in 1981 partly
as a result of the Government's decision in April 1981 to suspend for
political reasons the application of the automatic full cost adjustment
clause in electricity tariffs. Provisional figures for 1981 show an ope-
rating deficit of Rs. 3.9 million on an income of Rs. 360 million. During
1982 this deficit is projected by the CEB to grow to Rs. 45 million on an
income of Rs. 407.6 million assuming that there is no change in the present
tariffs. CEB estimates that the tariffs would have to increase by 40% if it
were to meet the rate of return and internal cash generation covenants agreed
with international financing agencies. CEE's General Manager is understandbly
very concerned about this situation and about its potential effect on future
Bank involvement in power sector lending. The Government is aware of this
problem but believes that it is due as much to poor management and high costs
for the CEE as to a restriction on tariff increases. This is clearly an
important issue on which the next power project supervision mission should
follow-up.

Hydrocarbon Exploration

As requested by EGYD2, I obtained some further information to update
our knowledge in this area. The main developments since the November 1980
energy assessment mission are the following:

(i) A UN-TCD mission visited the country in September-October 1981
to investigate the mineral/energy resource potential. The mis-
sion's report is expected soon and should include an evaluation
of existing data and prospects and advice to the Government on
what steps (if any) it could take to encourage further exploratory
work by private oil companies. The Government has agreed to send
us a copy of the report when it is received.

(ii) Under a bilateral assistance program the Indian Government sent
a mission in November/December 1981, comprising a geologist and
an engineer, to look at the country's mineral development poten-
tial. Their report is expected in the middle of 1982.
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The institutional arrangements for coordinating hydrocarbon exploration and
development work are not well formulated. The Prime Minister's Office acted
as the main contact point for Texaco when they were engaged in preliminary
geophysical work offshore but this arrangement may change in the future. The
Government does not have any of the detailed information collected by Texaco
and would be interested in obtaining it but would like to follow-up in this
area once the UN-TCDC report has been received and reviewed.

CIF Petroleum Prices

As requested by Mr. Mwachofi (IFC), I obtained the most recent estimates
of landed petroleum product prices. These were provided by Shell Oil (Mts)
Ltd. and are weighted averages for the industry as a whole as of February 1982.

Product CIF Price US$/US Gallon

Mogas Premium 1.17

Mogas Regular 1.12

Gasoil 1.16

Kero 1.22

Fuel Oil 1500 $34/Bbl.

Shell expects the prices for the next few shipments to be somewhat lower.
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New York (UNDP)

Mr. W. Mashler Global Projects Division

Mr. M. Potashnik Global Projects Division

Mr. M. da Graca Regional Bureau for Africa

Mr. Kotte Regional Bureau for Africa

Mr. Groeneveld-Meijer Bureau for Program, Policy & Evaluation.

Paris (TRANS ENERG)

Mr. B. Dacaux

Mr. Cordier

Mr. J. Olivier

Mr. F. Adam

Mauritius

Mr. M. Baguant, Permanent Secretary, Ministry of Finance

Mr. R. Bheenick, Director, Ministry of Economic Planning
& Development (MEPD)

Mr. P. Chankin, Permanent Secretary, Ministry of Fuel
Power and Energy

Mr. R. Kisnah, Head Energy Planning Section, MEPD

Mr. D. Manna, Ministry of Finance

Mr. J. Labat, General Manager, CEB

Mr. Closel, CEB
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Mr. M. Pataurau, Chairman, CEB

Mr. Piat, Managing Director, Shell Oil (Mts)

Mr. Stubb, Mauritius Sugar Producers' Association

Mr. Marie Jean, Mauritius Sugar Industry
Research Institute

Mr. J. Schellenberg, UNDP Resident Representative

London (ODA)

Mr. G. D. L. Harrison, Energy Advisor
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WORLD BANK / INTERNATIONAL F;NANCE CORPORATION

OFFICE MEMORANDUM
TO: Files DATE: March 12, 1982

FROM. Masood Ahmed, EG •

SUBJECT: SRI LANKA: Release of Green Cover Energy Assessment Report to USAID

1. As part of its ongoing technical assistance program for Sri Lanka,

USAID is developing a technical assistance project to 
help the Government

establish an energy conservation advisory and audit service. 
The establish-

ment of an effective conservation program in the country 
is one of the most

important recommendations of our own energy 
assessment report and an area

on which further work needs to commence as soon as possible 
in view of the

projected tight energy supply demand balance 
for the 1981-84 period. As

the assessment report deals with this question in some 
detail, Ys. P. Bald-

win, the USAID officer responsible for developing 
this project, has re-

quested us for a copy of the Green Cover draft 
to enable her to ensure that

their proposed project reflects the priorities and emphasis 
identified

through our preliminary work in this area. I understand from her that during

her recent visit to Sri Lanka' the Government indicated to her their support

for such a project and their desire to proceed with it as soon as feasible.

2. Under these circumstances I believe that on an exceptioral basis we

should let Ms. Baldwin have a copy of the Green Cover Assessment Report.

I would make it clear to her that this report has not yet 
been discussed

with the Government and that its conclusions and recormendations may change

as a result of those discussions. I will also request her not to circulate

the report further than her office and to return it to us once she has

reviewed the relevant sections on conservation.

cc and cleared with: Mr. J. Bharier

MAhmed:ams.-
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March 11, 1982

A. The immediate responsibilities of this unit will be to coordinate

the work being done on various energy issues by different Government,

private and international agencies. The unit will also consolidate and

expand the existing energy data base and prepare, over the next two

years, a long-term national energy plan and an associated investment pro-

gram for projects in the energy sector. To carry out these responsibili-

ties the unit will require considerable technical assistance in the first

two to three years and the Government has recently drawn up, with Bank

assistance, a detailed proposal outlining these technical assistance

requirements. Financial assistance for this package is being sought

from the UNDP and other bilateral donors.

B The next step in this area is the establishment of a small pilot

project to test the technical and economic viability of pelletizing

bagasse in Mauritius conditions and the Government is in the process of

drawing up detailed terms of reference for such a pilot project for sub-

mission to potential financing agencies.

C. Consequently, a detailed feasibility study for a coal-fired power

station is about to be commissioned.

D. A number of studies have been carried out on a possible ethanol

project and the Government is reviewing the prospects for such a project

in the light of recent and prospective developments in international

petroleum and molasses prices.

E. ....... which has contributed to a deterioration in CEB's financial

position.
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3.41 On the Supply side, the main consideration in energy planning is how

to develop the generation of power from bagasse. The preli minary report of a

pre-feasibility study, recently completed with French financing, confirms that

there is substantial potential to reduce petroleum imports, by invest-ment to

equip sugar factories with more efficient generating plants The study also

indicat:es that the least cost solution involves construction of a coal-fired

generating ;tarion to complement the bagasse project. The timing of these

investments, and the coordination which will be needed among the CE3, the

different government agencies concerned, and the private sugar companies, will

require much work by the energy planning unit.

3.42 Work continues satisfactorily on the major Champagne hydroelectric

plant, as well as on research into possible wave energy generation.

p-an which ha been under discusslon for some time--(including with IFC), at

praisent does not look eonomic

3.43 On the demand side, energy pricing has in recent years been

economically reasonable, with both electricity and petrol'euIM products priced to

reflect import costs. In 1981, however, government suspended temporarily

application of the automatic fuel adjustment provision for electricity tariffs

The 3ank and the governoent are discussing this matter, in the framework of our

energy policy work and of supervision of the Power Transaission pre of 1973.



March 9, 1982

Mr. Willian Mashler, SenOr Director
Division fOr GWoba nd Interregional Projects

United Nation DevloOn t Progranc

1 United iLations Ooa

New yka, N.Y. 10017

Dear Bill,

As you kno, over the past fw nTh the queotion of enuring

adcquate follcwup to the enrgy LAsst en r eportv as been a subject

of concern to both the WP 4 and the mk.No tht the 'ass ( essmnit pro-

gram itself is well underway with two r.ports in blue cover, a further six

copl eted in gre en cover for discussio , W f h the Government and seven more

be!, pre)pared, I believe that it is i mprant that we formulate specific

uWd.lines ad intitutional arrangeens or facuaing our joint follow-up

efforts. The urgncy of this task is hei ned by the fact that there is

now a growing acceptance :nongst the inte rnatinal donor co fuity, as wit-

nessed by the discussions uriLg the recent PAC meting in aris and the

ADB organized a i d coordination for energy tInOg in Manila, that the joint

UNDP/World Bank Energy A ; seent Progr7 is the most appropriate vehicle

for guiding tccimcal and financial assistance to the energy sector of

developing coutries. IncliOntally, as I am sure Mr. Weiscbach Las men-

tioned to you, there was also a strong feeling expressed in Paris that our

joint assessment program be acelerated, a question which I hope we can

discuss when we next meet.

It is clear that the first step in developing an appropriate follow-up

mechanism is for the Bank and the UN agencies La ensure that the findings

and recommendations of the energy assessmant reports are taken into consi-

deration in the programming of our oun divecre ffoirts in the energy sector.

An important element in reaching this objectIve will be to increase aware-

ness of the progran and its current status amon the various units active

in cnergy work in both org nizations . Within the 4ak wa are taking steps

towards this by emphai:sizn the role of our 0ntersa Toas paper preparation

and revciw proc ss. 7 illy , the ort of me n cor a eA in UDP recently

to rcview the Iuritius Euay : A sa t ot prv` a y v n

extrcely use. forum for acivinga hs~o ojciv and. I hope that we will

be able to ornani.e al. 'etigsfor all eant reports as thLy are

completed. On ataff wo.d a be b o t th the Y! ae , tW nergy staff in

any of the ote U aces as and hn you fel that this would be unful.

"''
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In the meantimy, I would &2o like to ue oh ee further _teps which

could be take hiit r erd. First, I thik it oud be useful if your

office could circulate a copy of the current rsses -at program, which I

am attachiog, to all r elvrnt 7 gecies, and io hm tht w e would be

happy to ropond to .ny questions or comrnts they . Qjh hae on it. Secon

ly, it would by help l if we could receive a lint of all recent, ongoing and

planned energ activities by nil UN rgencies in the countries on which we arc

currently working so that our mission e, can ta l di i for ation into

account in tte repors . t rop" Finally, I would lih to suggest

that we sced a copy of the two completed c.sssnt reports, Indonesia and

Mauritius, to all tih UNDP Pesident ipthrntives with a Short covering

note oplaining tt these aye the first products of the Assesmnt Program

and provide a useful guide to the sort of report they could expect when an

assessment is undertaken. for the. countrics for which they are responsible.

I l forw Par to your comments on the points raised above nna, if it

is convenient vwith you, I propoae that ue come up to Wo York during the

week of March 29th to discuss these and other ater reating to the Assess-

ment Progran.

Yours sincerely,

Julian Whrier

Acting Chief,
Assessments ivis ion
Energy Departmint
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WORLD BANK / INTERNATIONAL FINANCE CORPORATION

OFFICE MEMORANDUM
TO: Mr. Julian Bharier, Acting Chief, EGYEA DATE: March 8, 1982

FROM: Masood Ahmed, EGYEA

SUBJECT: Follow-up discussions with UNDP (New York)
on the Mauritius Energy Assessment Report.

1. As you know, on my way to Mauritius I stopped in New York on 18th
February 1982 to discuss with UNDP the Mauritius Energy Assessment Report
and our proposals for follow-up technical assistance in Mauritius. In
addition to Mike Potashnik (who had made the arrangements for my visit)
the meeting was attended by Messrs. Groeneveld-Meijer (Principal Technical
Advisor, Energy, Bureau for Program, Policy & Evaluation); M. da Gracia
(Program Analysis Officer Regional Bureau for Africa) and Kotte (Area
Officer, Regional Bureau). The results of our discussions relating to
future technical assistance for the energy sector in Mauritius are summa-
rized in my BTO for that mission. However, I would like to raise here
two more general observations regarding the existing arrangements for
following up on energy assessment reports with LTNDP.

2. First, if the meeting on Mauritius was at all representative, it
demonstrated the necessity of organizing a similar discussion for each of
our assessments. Such a meeting would serve two purposes. It would fami-
liarize the Regional Bureau staff, who ae most closely involved in pro-
gramming the IPF and other UNDP assistance to the countries concerned,
with the main conclusions of the assessments. It was clear at the Maurin
tius meeting that neither representative of the regional bureau had read the
report prior to the meeting. Equally, a meeting like this provides a useful
opportunity for finding out what energy related technical assistance is being
programmed for the country by different parts of UNDP and what alternatives
there exist for financing any additional technical assistance that may be
required. Incidentally, this is probably as useful to UNDP as it is to us
because, at least for Mauritius, no single person was aware of the various
proposals under consideration by different sections of UNDP.

3. The second general observation is that there is need to increase
awareness of the assessment program and its objectives in the various parts
of UNDP. For instance, we found at the Mauritius meeting that the Interim
Fund for Science and Technology had approved, in January 1982, a $250,000
project for wind energy research and development in Mauritius. This is a
poor allocation of funds given the priorities for energy work in the country
and the scarcity of overall funds available for this work. The project had
been reviewed and approved without any reference to the energy assessment
of which the Green Cover Draft had been sent to the UNDP in August 1981. I
think a strong case can be made to UNDP that if we seriously expect our
assessments to serve as a framework for technical and financial assistance
by all donors, we should at least use them for our own programming.
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4. While improved coordination should result from having a regular
review of the Green Covers as soon as they are prepared (and preferably
before follow-up discussions with the Government), there will still be a
gap between the return of the mission (when we have a fairly good idea of
relative priorities) and the receipt of the Creen Cover by UNDP. One way
to get around this problem would be for UNDP to ensure that Mr. Mashler's
office received a copy of all energy-related project proposals in countries
where an assessment mission had been fielded. We could then provide our
preliminary comments on the proposal to him for consideration during the
project review process. In some instances we do this already at the request
of the UNDP Resident Representative (e.g., the OTEC proposal for Sri Lanka)
but this depends on the Resident Representative concerned and, in any event,
not all UNDP projects are programmed through the Resident Mission.

5. Following the general meeting on Mauritius, I met with Messrs.
Mashler and Potashnik who also indicated their concern about improved
coordination of follow-up assistance and the desirability of having a regu-
lar meeting to discuss the Green Cover Assessment Report with the concerned
UNDP divisions.

cc: Mr. D. C. Rao, EGY



WORID BANK / INTERNATIONAL FINANCE CORPORATION

OFFICE MM ORANDUM
TO- Mr. Julian Bharier, Acting Chif, ECYEA DAI: December 23, 1981

FROM: Masood Ahmed, EGYEA

;UB1E3J[ECT: MAURITIUS: Telephone Conversation on Energy Assessment

Report

1. Yesterday morning I called Mr. R. Bheenick, the Director of Planning

in the Government of Mauritius, to follow up on our telex of December 12 asking

for clarification of the current status regarding the application of the fuel

cost adjustment clause in electricity tariffs. As you know, the CEB's com-

ments on the Green Cover draft of the Energy Sector Report had incated that

the application of this clause, which has been in effect since 1973, was sus-

pended in April 1981 and that CEB were concerned about the effect that this

could have on the company's financial position in the future.

2. In our conversation Mr. Bhenick confirmed that the application of

the fuel adjustment clause had indeed been suspended since April this year

for"overriding social and political reasousbut he stressed that this was a

temporary 1heasure and the GovernmenL intended to reinstate this mechanism into

the tariff framework as soon as possible. He informed me that the Covernment

was cognizant of the need to maintain CEB's financial stability and to this

end it had raised electricity tariffs by about 10% this month and intended to

raise them again during the first hall of 1982. We agreed that the final
text of the Energy Assessment Report would be amended to reflect these deve-

lopments

3. We then talked about: (i) the bagasse feasibility study, ca which

the Government would appreciate our early comments; and (ii) the filow-up

mission to the energy assessment report -- he confirmed late JaiuaQ/early
February as being most convenient for the Government and we agreed that the

mission would focus on the institutional and technical assistance aspects of

organizing adequate follcw-up effort on the energy planning front and that

we would also provide our comments on the bagasce study at that time.

4. Since yesterday morning, I have relayed the gist of my conversation

to Paul Blay and we have revised the Energy Assessment Report which is now

in the process of being cleared by Mr. Wapenhans for distribucion in Blue

Cover. I expect that we will be able to send it to print this week.

5. At Mr. Blay's suggestion, I am copying this memorandum to
Mr, Gillman in the Fund.

cc: Messrs. Schott, Blay (EA2)
Erkmen (EAP)
Gillman (:IF)

MAhmed: ks



The World Bank / 1818 H Street, N.W., Washington, D.C. 20433, U.S.A. • Telephone: (202) 477-1234 • Cables: INTBAFRAD

February 25, 1982

Dr. W.M. Tilakaratna
Secretary
Ministry of Finance and Planning

Colombo, Sri Lanka

Dear Tikka:

SRI LANKA - Issues & Options in the Energy Sector

I have pleasure in enclosing for your review and comments a copy

of the above report which was prepared by the energy assessment mission

that visited Sri Lanka last summer. As you know, we in the Bank share your

Government's concern about recent developments in the energy sector and

attach a high priority to any measures which will lead to an improvement in

Sri Lanka's energy prospects. I believe that this report makes an important

contribution to these efforts.

The mission's findings confirm that developments in the energy

sector will continue to have a critical bearing on the success of the

Government's overall development strategy for the medium term. The already

high burden of oil imports is likely to increase further over the next

five years and there is a very real possibility of recurring electricity

shortages until 1984 despite the large allocation of public funds to power

sector development. This situation should improve somewhat in the second

half of the decade but a significantly higher proportion of national

resources will continue to have to be devoted to the energy sector than

has been the case in the past.

Given these somber prospects, it is even more important that any

policy or investment measures that could improve the energy situation be

given urgent attention at the highest level. The report identifies a

number of areas where such attention is needed and I would like to bring

two of these to your notice in particular. The first is the urgent need

to embark upon a program of energy conservation and demand management

which is one of the few measures that could lead to a significant improvement

in the country's short term energy prospects. The recent decision to

establish an Energy Conservation Fund now needs to be followed by the

establishment of an energy advisory and audit service and the report sets

out a number of steps which have to be taken in this regard.
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The second issue which I would like to bring to your attention
is the need to strengthen and improve the existing institutional framework
for energy policy and management. Without this strengthening and improved
interagency coordination I think it would be fair to say that even a
modest improvement in Sri Lanka's energy prospects is unlikely. Again the
report makes some useful suggestions in this area which need to be followed
up with the relevant agencies. We, on our part, would be pleased to assist
you further in these areas.

I am sure these issues will figure prominently in the discussions
on this report between yourselves and Bank staff. Mr. M!asood Ahmed of the
Bank's Energy Department is tentatively scheduled to visit Sri Lanka towards
the end of March to discuss these questions and to obtain your views and
comments on the draft report. In addition, I hope that we could also
discuss the main implications of the report during my forthcoming visit to
Colombo.

I look forward to seeing you then.

Sincerely yours,

A. ' h4bu-wa
Div isin-4hief

South Asia Department

cc: Mr. Wackman (EGY)

-Ahmed: lv
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TELEX Feb. 12, 1982

988-4266 74545

CAPITAL HOTEL

LILONcWE, MALAWI

FOR WORLD BANK GUEST MR. FRED KING. RE ENERGY ASSESSMENT REPORT,

WOULD BE GRATEFUL IF YOU COULD OBTAIN THE FOLLOWING INFORMATION

AND TELEX BACK.

(AAA) PLEASE CLARIFY FROM CUSTOMS AND EXCISE OR COAL USERS

COMMITTEE WHETHER COAL IMPORTS ARE SUBJECT TO IMPORT DUTIES OR

THE 24 PERCENT SURTAX.

(C4) If POSSIBLE DETERMINE THE BASIS FOR COAL USE* COMMITTEE

COSTS OF K65 PER TON FOR COAL DELIVERED BY RAIL FROM MOZAMBIQUE

INCLUDING A BREAKDOWN OF BORDER COST, TRANSPORT TO *LANTYRE,

AND DUTY PLUS SURTAX.

(CCC) COAL USERS COMMITTEE CAN BE CONTACTED THROUG# BILL GEWMELL

AT TELEPHONE 636-966, BLANTYRE.

REGARDS, MASOOD AHMED, ENERGY DEPARTMENT, WORLD BANK

20

21

224
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MAURITIUS

PROPOSED TECHNICAL ASSISTANCE PROJECT

FOR ENERGY PLANNING AND MANAGEMENT

Background

The recently completed Energy Assessment Report (World Bank Report
No. 3510-MAS) outlined an Accelerated Energy Program for the 1980's which
would reduce Mauritius' present excessive dependence on imported petroleum
through the more effective utilization, of bagasse and other indigenous energy
sources and a concerted program of energy demand management. To help imple-
ment this program the Government of Mauritius has recently established a
small energy planning unit in the Ministry of Economic Planning and Develop-
ment. The immediate responsibilities of the unit will be to coordinate the
work being done on various energy issues by different Government, private and
international agencies. The unit will also consolidate and expand the exist-
ing energy data base and prepare, over the next two years, a long term natio-
nal energy plan and an associated investment program for projects in the energy
sector. To discharge these responsibilities, the energy planning unit will
require considerable technical assistance in the initial stages and a commen-
surate strengthening of its staff capabilities on the technical side. The
provision of this technical assistance is the main objective of the proposed
project.

Project Components and Cost

The detailed definition of project components and their associated
costs still has to be carried out. However, the project is envisaged to com-
prise of two parts. The first element is the provision of the services
of an experienced energy planner who for a period of 18 - 24 months would help
establish the unit, define its scope of work and staffing requirements and
provide on the job training to the two or three counterpart staff working in
the unit. The energy advisor would also be responsible for coordinating the
preparation of the national energy plan and for identifying and arranging for
the provision of such short term technical expertise as may be required to
formulate this plan.
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A budget for carrying out these short-term studies with the
assistance of local or international consultants as appropriate comprises the
second element of the proposed project. A preliminary list of priority studies
is attached as Annex I, but this will be refined during the course of further
project preparation.

The total cost of the project is estimated to be $0.65 million.
This is broken down as follows.

$ million

(i) Energy Advisor
24 months @ $10,000/mo. 0.25

(ii) Short term studies 0.30

(iii) Contingencies 0.10

-- -0.65=

Energy Department
The World Bank

February 1982
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MAURITIUS

External Technical Assistance Required
By the Energy Planning Unit

This list is not intended to be exhaustive but it presents the projects and

studies which are necessary early in this decade and for which the energy

planning unit will require technical assistance.

I. Data Collection

A. Surveys of energy consumption in industrial, residential, commercial

and transportation sectors including non-commercial fuels in the

residential sector -- possibly performed by Consultants or University

of Mauritius staff.

B. Establishment of an energy library and data bank containing inter-

national and regional data in addition to doglestic -- possibly in.

conjunction with the University of Mauritius.

II. Energy Resources Development and Utilization

- This work would probably involve consultants and university
researchers.

A. An evaluation of the contribution that can be made to the energy

sector by the sugar industry including bagasse use and ethanol

manufacture. This would involve a critical analysis of all existing
studies and would incorporate the results of the current study of

bagasse use.

B. Identification of mini-hydro sites and feasibility studies of their

potential for development having regard for any existing claims on

the water for irrigation purposes (CEB, CWA and Ministry of Fuel,

Power and Energy with consultants).

III. Energy Conservation and Demand Management

- Consultants, in conjunction with the appropriate local Ministry
or organization, would perform these tasks.

A. Revise the Building Code to include energy performance standards
for energy consumption (with the Ministry of Housing).
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B. Evaluate the results of ongoing studies of urban transport with

particular emphasis on fuel consumption (with the Ministry of

Transportation).

C. Disseminate information on methods to obtain the same level of

energy services while using less energy or develop an information

campaign aimed particularly at the household sector.

D. Determine the need for an energy audit service for the industrial

and commercial sectors and establish the service if required.

E. Establish a training program for energy managers and engineers

in the industrial and commercial sectors covering such topics

as energy accounting and auditing, conservation projects,

and energy system efficiency.



WORLD BANK / INTERNATIONAL FiNANCE CORPORATION

OFFICE MEMORANDUM
TO: Masood Ahmed, EGYEA DATE: February 11, 1982

FROM: Julian Bharier, Acting Chief, EGYEA

SUBJECT: MAURITIUS: Energy Sector Mission - Terms of Reference

1. You will visit Mauritius from February 21 - 26, 1982 for follow-

up discussions on the recently completed Energy Assessment Report. Mr,

Paul Blay (Loan Officer, EA2), who is likely to be in Mauritius at the

same time, may joir you for these discussions which should focus on the

following areas in particular:

(i) Technical Assistance Requirements for Energy Planning

You should review progress made in staffing and deve-

loping a work program for the recently established

Energy Planning Unit in the Ministry of Economic Plan-

ning and Development (MEPD). You should identify,

with the Director .of Planning in the MLIrPD and other

concerned officials, the short and long term technical

assistance requirements for the energy planning unit

and the alternative mechanisms for providing this

technical assistance. To this end, you should also

meet with the Resident Representative of the UNDP

and other donor agencies as appropriate to ascertain

their current and prospective programs for technical

and financial assistance in the energy sector.

(ii) The Bagasse Feasibility Study

You should discuss TRANS ENERG's bagasse feasibility

study report with the Government and the CEB and find

out how the Government intends to act on the report's

conclusions and recommendations to increase the use

of bagasse as a source of electricity. You should

raise with the Government the possibility of IFC and

other private sector involvement in the financing of

such a project. In this context, you will spend

February 19 at TRANS ENERG's offices in Paris to cla-

rify a number of questions arising from the review

of their draft report.
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(iii) You should also seek to obtain information to update
our knowledge of the power sector, the ethanol project

proposal and the progress made by the Covernment in
complying with the energy related aspects of the first
Structural Adjustment Loan (SAL). The specific infor-

mation to be collected will be provided to you before
your departure on February 18, 1982 by Messrs. Tuncay

(EAP, Power Sector); Mwachofi, (IFC, Ethanol Proposal)

and Blay, (EA2, SAL Conditions).

2. Before leaving Mauritius you will brief the Ministeries of

Finance and Planning on your main findings and sumrnarize them in a

back-to-office report to be prepared upon your return on March 1, 1982.

cc and cleared with: Mr. Paul Blay, (EA2)

cc: Messrs. Cue, Schott, Payson, Devaux, (EA2); Bronfman, Erkmen,
Tuncay, (EAP); Alizai, Mwachofi (CA2); Raghavan, (IFC,
Nairobi); Rao, Wackman, Elejalde, (EGY)

MAhmed: ams .-



TELEX Feb. 8, 1982

965-445",30 74545

MR. KlINGSLEY AMOAKO, RESIDENT REPRESENTATIVE, INTBAFRAD

LUSAKA, ZAMBIA

TO ZIA MIAN AID AKIN ObUOLOWU

(ALPHA) FOLLOWING TELEX RECEIVED TODAY FOR ZIA FROM P.L. CANTERBURY

;N LUSAKA. QUOTE LEAT ER OF THE WORLD BANK DELEGATION. WE WERE

VERY IMPRESSED WITH DISCUSSION HELD ON THURSDAY IN LUSAKA. WOULD

7 IKE TO PURSE CERT;IW ASPECTS WITH YOU FURTHER AND THEREFORE MURRAY

8ANDERSON AND I WOULD LIKE TO EXTEND THE INVITATION TO YOU FOR

LUNCH AT YOUR CONVENIENCE WHEN YOU ARE IN NDOLA AND POSSIBLY ONE

R TWO NDOLA AND DISTRICT CHAMBER OF COMMERCE EXECUTIVE MEMBERS.

ND WE WOULD APPRECIATE YOUR INTIMATION AT YOUR EARLIEST

12 IPPORTUNITY, REGARDS, P.L. CANTERBURY, UNQUOTE.

3 BETA) FARHANDI, WIJETILLEKE AND SADOVE WILL NOT BE, JOINING

14 ISSION AS VISA NOT RECEIVED. HOWEVER, FARHANDI HAS SENT YOU A

15 ELEX LISTING SOME INFORMATION REQUIREMENTS ON THE REFINERY

16 SUBSECTOR WHICH YOU COULD COLLECT FOR SUBSEQUENT ANALYSIS HERE.

17 EGARDS, MASOOD AHMED, ENERGY DEPARTMIENT, INTBAFRAD.

20

21 END
OF

22 IEXT

NOT TO BE TRANSMITTED

-MAhmed: Jrs

cc: Vs. Owen, EGY _Masood Ahrmed, Acting Chief,EGYEA
f[r. D. Reese, EAL

Vnergy
I~O USFG~ IE OJF C,1 i)



TO: Mr. Julian Bharier, Acting Chief, EGYEA

FR: Masood Ahmed, EGYEA

RE: Progress Report for February 8 and 9.

1. Pakistan

I have received yet another project timetable for the energy

planning project. This time Programs have only asked us to note and file

and not to initial the timetable. Timing of the project stays the same.

2. Burundi

I got a call from Ms. Monceaux, the Country Economist, who is

worried about not having enough secretarial staff in their Division to

type up the French version. She was also concerned that the French version

had not been reviewed in our Division. As de Capitani is away, she was not

quite sure what agreement you had reached with him about reviewedthe French

translation and also the typing arrangements for it, We agreed that the

typing would be held off until you returned on Wednesday, but I reassured her

that someone from EGY would review this before it was sent out to the Govern-

ment.

3. UNDP

Dr. Chatergee called (his phone number is 785-3039 in Washington).

He is with the Cooperative Training Program in Energy and met you with Mr.

Malone at ED boI9E-two weeks ago. He wanted to follow up on your suggestion

that they set up training program for power sector specialists in Africa.

I told him that you would call him towards the second half of this week when

you were back.
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Mauritius

We had a long and rambling meeting in Steve Schott's office on

Friday afternoon which you were lucky to miss. Mwachofi and Tuncay attended;

we discussed essentially the follow up technical assistance requirements for the

Energy Planning Unit and the Bagasse Report. Both Mr. Mwachofi and Mr. Tuncay

wanted me to get some additional information on their respective areas of

interest while I was out there and Paul Blay also wanted me to check on the

compliance with the energy related conditions of the SAL which I drafted

while I was on my last mission. We agreed that Paul Blay would accompany me

to New York when I went to see UNDP about financing agee-mente- for the tech-

nical assistance. We also agreed that Tuncay, Paul Blay and Mwachofi would give

me a specific list of questions on their respective interests which I would

follow up.

Bangladesh

Gunther was here over the weekend and has now reworked Chapters 2 and

3 to take into account Hal's comments. He will be back by Thursday, by which

time Chapters 2 and 3 will be typed up on the word processor by Beatrice.

Between Thursday and Sunday he is going to attempt to fix the rest of the

report. Hal is working on the summary. It's probably unlikely that Gunther

will finish the whole of Bangladesh over this weekend and as such will probably

have to come back again to review the whole report once it is typed up and

to see what additional work is needed.



Nigeria

The Nigerians have now come back to say that they would like not only

an energy assessment, but also a gas utilization study as soon as possible.

Alisbah talked to Yves about this, and they are both positive and feel that

we should try to accomodate this high priority task within our overall pro-

gram. I talked to Alisbah, and tentatively arranged a meeting on Thursday

at eleven o 1clock in his office, where he, Programs and Projects Divisions in

the Region, Eduardo and ourselves will work out both a timetable for this

study and what information or data requirements we could send to the Nigerians

before the mission. Yves' idea on mission staffing is that it could be led by

Bob Sadove and would also include possibly Joe Ristorcelli to look at the pipe-

lines and Pierre Moulin.

Budget

Monday afternoon was spent reconciling various figures for ESW in the

FY83 budget submission which had to go to Baum by cob. It did not go. And

I'm not sure what Tom finally put into the memo of which he promised to

send me a copy early this morning, but so far no word.

Sri Lanka

Review meeting has been postponed to Friday 2/12 at 3:30 p.m.

Other Matters:

Can we talk briefly on Turkey, Zambia, Sudan.



MAhmed:ams.-
Feb. 8/82

Net of UNDP support of 5.4 SY for the energy assessments program,

our ESW requirements for FY83 amount to 14.1 SY. The bulk of this is

SY is accounted for by the FY83 energy assessment program which

has been discussed and agreed with the Regions and for which the regional

programs and project departments have agreed to provide 3.3 SY of support in

FY83. It is also an increase in the resource requirements of the Assessments

Program, stemming in turn from a more intensive coverage of energy conservation

and rural energy issues and a (proposed) strengthening of their analysis of

power sector and manpower requirement issues, which is primarily responsible

for the increase in one overall FY83 ESW requirement as compared with the

estimated 9.2 YS devoted to this work in FY82 (which was itself substantially

above the 5.8 SY budgeted for FY82 and for the same reasons).

Our non assessment ESW proposal for FY83, SY, includes support to the

regions for SAL preparation, for work on China, for a West African regional

interconnection study and a small amount (SY) for assistance on other specific

energy sector work being requested by the Regions. It is important to emphasize

that this level of resources will enable us to provide only a limited level of

support to the Regions in following up on the numerous issues and recommenda-

tions that stem from the Energy Assessments reports.



I 1 72569

FR. DU1EENICK, DIR. OF PLANNING, MINIS.ECON.PLAN.

PORT LOUIS, 1AURITIUS

RE ENERGY SECTOR.

FURTHER TO DISCUSSIONS IN NOVEEDER t981., WE PROPOSE MR. MASOD

AHRED VISIT MAURITIUS FEDRUARY 21 TO 26 TO DISCUSS IATTERS ARISING

FROM THE ENERGY ASSESSMENT REPORT. HE WOULD LIKE TO FOCUS ON :

¶ - PROGRESS PAE ON THE ENERGY PLANNING UNIT UORK PROGRAM AND

ON RECRUITHENT FOR THE UNIT. HE WOULD LIKE TO REVIEV 'ITH YCU

THE UNIT'S SHORT AND LONG TERM TECHNICAL ASSISTANCE

REQUIREMENTS, AND HOW TO OBTAIN THIS ASSISTANCE.

- THE DAGASSE FEASIBILITY STUDY AND GOVERtEENT'S 
PROPOSALS

CONCERNING DEVELOPMENT OF THE USEf OF DAGASSE. WE PROPOSE

THAT IS YOU AGREE, HR. AHNED VISIT TRANS ENERG Iu PARIS

,ON FRIDAY, FEURUARY 19.

PLEASE ADVISE WHETHER PROPOSED MISSION TIMING IS CONVENIENT.

GRATEFUL YOUR OFFICE IiFORM TRANS ENERG IN PARIS IF GOVERNMENT

AGREES TO HIS VISIT TO THEM. WOULD ALSO APPRECIATE YOUR

OFFICE INFORM MflISTRIES FINANCE, POWER E CES.

REGARDS. SCHOTT, WORLD SANK.

TELEX FEB 4, 62

AAURITIUS RAhced:POlayiCV

cl & cc : Mr. Payson Stephen C. Schott

cc : Messrs. Devaux, Erkmen, Mwachofi, EA2DA
JF. Bauer

CC : Messrs Razafindrabe, Jesseramsing



WORLD BANK / INTERNATIONAL FINANCE CORPORATION

OFFICE MEMORANDUM
TO: Mr. Paul Blay, EA2 DATE: January 29, 1982

FROM: Masood Ahmed, EGYEAA

SUBJECT: MAURITIUS: Consultant stu y on the feasibility of using bagasse
for large scale electricity generation.

1. As you know, TRANS ENERG, a French consulting firm, has recently
carried out a feasibility study on increasing the production of electricity
from bagasse. At the Government's request, we have now reviewed the consul-

tants' report and agree with its basic analysis and conclusions. However,
as indicated below, a number of questions remain to be resolved before the

consultants' report can be translated into a detailed project document. As

the report is written in French and is over 600 pages long, we have trans-

lated the sunmmary section into English and a copy of this translation is

attached for your information. 1/

2. The principal conclusions of the consultants' study are to confirm

the findings of our own 1981 Energy Assessment Report, 2/ i.e., that it would

be feasible and economic to utilize bagasse more efficiently to supply a

large part of Mauritius' electricity requirements. The basic approach used

in the study is to project the CEB's total electricity generation requirements

up to the year 2000 and to subtract from this the likely contribution of hydro

and other non-thermal sources; including incidentally, a small amount of elec-

tricity generation from tidal power beyond 1990. The total generation require-

ments projected by the consultants are slightly higher than the numbers used

in the Energy Assessment Report but not different enough to change the basic

conclusions. Having arrived at the requirements for thermal electricity

generation, the consultants used as a reference point the option of producing

this electricity from imported coal to supplement CEB's existing diesel sets.

3. A number of alternative variations of bagasse alone, bagasse and

coal, pelletized bagasse and coal, etc., are then compared with the cost

that results from the base case option of using the coal plant alone. They
find that the least cost alternative is a combination of a 28 MW coal-fired

power plant starting in 1985 complemented with the use of pelletized bagasse

to generate up to 380 Kwh per annum by the end of the decade. 3/ This

option results in a 12 percent reduction in the total cost per-Ywh as compared

1/ A copy of the main report is available in my office.

2/ Mauritius - Issues & Options in the Energy Sector, December 1981, Report

No. 3510-MAS.

3/ This is referred to as subvariant P2 in the study.
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with the base case with a much larger reduction in foreign exchange costs

(23 percent). Under this option, not all factories would produce electri-

city. Twelve of the 21 estates on the island would essentially produce

only pellets, which they would then send to the remaining factories for
use in their generating plants in the intercrop period. This set up would

produce 180 Gwh of electricity during the crop period and 197 Gwh of elec--

tricity during the intercrop period.

4. The investment costs of this alternative are on the order of

Rs. 860 million (US$100 million). Of this, Rs. 210 million are earmarked
for investment in those factories which are to be commissioned as electri-

city producers by 1986, with the remaining investment being incurred in the

second half of the decade. However, this figure does not include the addi-

tional cost that would have to be incurred by the CEB for setting up a coal-

fired power plant, which is part of the least cost alternative.

5. There are three areas were further clarification is needed on this

report. First, a detailed breakdown of investment costs for the optimal

solution is lacking. Such detailed figures are provided for the bagasse-

only option, but not for the one which is finally chosen by the consultants.

Secondly, the consultants accept that pelletization will eventually be a
viable technology, but do not appear to have reviewed this in any detail.

They have included a summary of the results of tests underway in Hawaii, but

that relates to only one process for pelletizing bagasse. Since pelletized

bagasse is an essential component of the least cost solution, they should

review alternative technologies for this process and come up with a better

judgement on whether this appears to be feasible and how long it would take

before the current experimental results can be confirmed on a commercial

basis. Finally, more work will need to be done on developing the institu-

tional and organizational aspects of the project, including a proposed
pricing mechanism for the sale of electricity to the CEB. This work should

also consider the changes in the organizational structure of the sugar in-

dustry that are likely to result from the Sugar Commission's review.

6. There are also a number of other minor discrepancies and incon-

sistencies in the report, but this would not affect the final results. Not-

withstanding these problems, this is a good report which makes a useful con-

tribution to identifying and further defining the main alternative that

Mauritius has for reducing its dependence on imported oil.
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7. As we discussed, I hope to follow up on these questions with the
Government, the CEB and the consultants during my end-February mission to
Mauritius. I think it would also be useful if we could meet on this sub-
ject before I leave to get the views of the Power Projects staff and other
interested parties in the Bank.

cc: Messrs. Deveaux, (EA2); Erkmen, Tuncay, (EAP); Mwachofi, (IFC),
Collins, (ECY)

cc and cleared with: Mr. Bharier, (EGY)

Attachment.-

MAhmed:ams.-



New York Life Claims Office January 26, 1982

Masood Ahmed, EGY

Attached cheaue

I would be grateful if you could reissue the attached cheque,

which has expired. It is for payment of medical expenses claimed

last year. Thank you for your cooperation.

MAhmed:ams.-
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WORLD BANK / INTERNATIONAL FINANCE CORPORATION

OFFICE MEMORANDUM
TO: Distribution DATE: January 18, 1982

FROM: Julian Bharier, Acting Chief, EGYEA

SUBJECT: SRI LANKA: Energy Assessment Report

Attached please find the draft yellow cover version of the
above report. A meeting will be held on Friday, January 22 at 11:00 am
in Room D-556 to review the report before it is distributed outside the
Department. In the meantime, please send your comments on this draft
to Masood Ahmed, Room D-449, Ext. 7-4545.

Attachment

Distribution:

Messrs. Rovani, Rao, Sheehan, Bourcier, Fish, McCarthy, Dosik, Sadove,
Munasinghe, Fitzgerald (EGY)

Ms. Julius (EGY)

MAhmed:ks



January 8, 1982

Messrs. Bharier, Byer, Ezzati, Liebenthal, Mian,
Hughart, Oduolowu, Collins, Malik, Borthwick
and Ms. Weimper

Attached is the White Cover draft of the Sri Lanka energy
assessment report.

I would appreciate your comments, by COB Monday (1/11),
if possible.

Many thanks.

laaoOd '



January 6, 1982

Julian

Re: Barbados Technical Assistance Project

1. Mr. Alsegaf, the Loan Officer for Barbados, called me on December
31 to discuss how our division could assist the Programs Division in supervi-
sing this project which has a major energy conservation component. As you
know, the Department has been involved in the preparation of this project
through Wally Pryke who joined one (or two??) project preparation missions
and drew up some detailed terms of reference. We have also reviewed the
project brief and Andres is currently reviewing the detailed TORs. The
project has been approved by the Loan Committee and negotiations are scheduled
later this month.

2. The immediate assistance Mr. Alsegaf requested was for someone from
this division to participate in those negotiations but he also indicated that
this would need to be followed up by our continuing involvement in project
supervision including the selection of consultants, supervision of their work
in the field and reviewing their reports. Mr. Alsegaf stressed that the
programs division did not have the expertise for this work and they
envisaged their role as being essentially a coordinating one.

3. I indicated to him that I would pass on this request to you and we
also agreed that he would talk to his division chief, Mr. Gonzalez-Cofino,
in the meantime to:

(a) try and develop a better estimate of exactly what inputs
they would like us to provide and over what period; and,

(b) examine the budgetary implications of our providing this
input if it should turn out to be substantial.

4. He or Mr. Gonzalez-Cofifio will get back to you on this shortly.

Masood

cc: Mr. Rao
Ms. Julius

N4r- LiO-teldY4I



WORLD BANK / INTERNATIONAL FINANCE CORPOBATION

OFFICE MEMORANDUM
TO: Mr. D.G. Reese, Chief, EAlB DATE August 29 1981

FROM: Julian Bharier, Acting Chief, EGYEA

SUBJECT 4MALAWI: Energy Assessment Mission

Attached Please find a copy Of the pre-missiol issues paper for tl-

above misAionachich will be led by Masood Ahmed and which is currently sche-

duled to begin work in Lilongwe on September 7, 1981.

2. As you know, the proposed energy assessment exercise 
for Malavi was

initiated nearly a year ago during the preparation and appraisal of the first

SAL and its scope and objectives have been discussed etasively wishin the

Bank and with the Government. Consequently, the attached paper rbises little

which would affect the mission s work or would need to be res1ved beforc the

mission's departure. If there are comments, please lel: us have them by c.o.b.

Tuesday, September 1.

Attachment -

cc: Messrs. Culhati, Duker (EANP); van der Ta- (CPSVP)

Adler, Bronflflan, Ecles, Erkinen, Ware, Tuncay, Shaukat (EAVP);

Kraske, Hall, King (EMl)

Ridker (PPR).; Kohli (IPD); Spears (AGR); Garg (PAS),

Chatelin (TVIT);
Rovani, Shfeehan, Sadove, Bourcier, Rao, Dosik, Fish, ElejalCe,

Gillette (EGY)

Ms. Effrou (EAP); Julius (EGY); Eaug (IPD)

MAhmed: jr



MALAWI

ENERGY ASSESSMENT MISSION

Pre-Mission Issues Paper

INTRODUCTION

1. This paper sets out a framework for the proposed energy
assessment mission which is scheduled to begin work in Lilongwe on
September 7. The need for an assessment of the main issues and op-
tions in Malawi's energy sector was first identified in the course of
SAL preparation in mid-1980 and confirmed by a brief reconnaissance
mission in November of that- year. Subsequently, during the March 1981
Bankwide review of priority countries for energy sector work, Malawi
was selected for inclusion because of the likely impact of energy
sector developments on the country's economy, the high degree of Go-
vernment commitment to developing an integrated energy strategy and
the need for technical assistance in helping the Government to rea-
lize this objective. This mission is being undertaken with the
collaboration of USAID in the field of renewable/rural energy,. and
it is partly financed through the joint UNDP/World Bank Energy Assess-
ment Program.

2. The broad scope staffing and timing of the mission have
already been discussed in the Bank and agreed with the Government.
With one exception, there do not appear to be any outstanding issues
that need to be resolved prior to the mission3 s. departure. The one
issue on which the mission would like guidance relates to the ade-
quacy of the proposed arrangement for the coverage of renewable/rural
energy issues and the degree of collaboration with USAID field staff.
This question-is discussed in para. 15 below.

COUNTRY BACKGROUND

3. Malawi is a poor, landlocked country with a population of
5.7 million which is almost entirely rural and rapidly growing. Agri-
culture dominates the economy, accounting for 43% of GDP, 85% of the
labour force and almost all of the country's expo-rts. Malawi's main
natural resources are a good supply of water, moderately fertile land
and a climate which is favourable for crop production. Unlike its
neighbours, Malawi does not have substantial mineral resources.
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4. Since independence in 1965, the country has made significant

progress both in terms of growth - between 1967 and 79 per capita income

grew at about 3.0% per annum - and in meeting the educational, health

and other basic needs of the population. Over the last three years,

however, this situation has altered dramatically primarily 
because of a

35 percent fall in the country's external 
terms of trade. Export prices

have fallen, particularly for tobacco which provides over half of export

earnings, and the cost of essential imports, including petroleum, has

continued to rise. The fuel import bill more than doubled between 1977-80

and now absorbs 20% of the country's export earnings. The current account

deficit has widened to about 15% of GDP and there has been a sharp fall

in official foreign exchange reserves despite substantially 
increased

foreign borrowing from the IMF, the Bank and other agencies. To stem this

deterioration the Government has initiated a number 
of short term demand

management measures in consultation with the Fund and, 
more recently, it

has embarked upon a program of structural adjustment supported 
by a $45

million SAL from the Bank.

THE ENERGY SECTOR

Background and Objectives

5. Malawi's primary energy needs are met from four major 
fuels:

Imported petroleum (13%) and coal (2%), indigenous wood (79%) and hydro-

electric power (6%) 1/. While the consumption of petroleum products is

small in absolute terms - less than 150,000 tons in 1980 - reducing the

country's dependence on this source of energy is one of the Government's

major sectoral objectives. There are two main reasons for this. First,

because of its landlocked position the cost of these 
imports to Malawi is

much higher than the international price of the products 
concerned. In

1980, inland transportation costs from the Mozambique coast are estimated

to have added as much as $20/barrel to the final cost of oil imports. Se-

cond, in addition to higher costs, complete reliance-on the already

strained port and railway facilities of Mozambique increases the likeli-

hood of supply interruptions. In 1979, Malawi was obliged to import by

air much of its essential fuel requirements because 
of problems with the

Mozambique railway. Malawi's geographic situation thus has an important

bearing on the relative premium the country can afford 
to pay for the

development of indigenous energy sources to substitute for imported

petroleum. This constraint also makes it increasingly 
important that

other bottlenecks in petroleum supply are minimized and 
that the level

of strategic reserves is optimized.

1/ These figures allow for, and are based on, the following average

end-use effi.ciences for the four fuels: Petroleum products - 30%;

coal - 30%; electricity - 80%, fuelwood - 10%.. While these effi-

ciencies are average approximations and subject to a margin of error,

they provide a better perspective on the energy 
supply mix because

of the substantially lower average efficiency of 
firewood use and the

high proportion of total energy supplied from 
this source.
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6. The Government's other major objective is to contain or

reduce the growing deficit of fuelwood which is the single most impor-

tant energy source. The unchecked continuation of present trends will

result in progressive deforestation and a potentially crippling energy

shortage. The current demand for firewood is about 10 million cubic

metres divided roughly equally between direct household use for cooking

and heating and as an industrial fuel primarily for tobacco processing.

Much of this wood is taken from forests on "customary" land at a rate

well above their sustainable yield. While this practice has not yet

resulted in a national fuelwood shortage, the problem is potentially

critical and regional supply shortages have already become apparent.

As a response, the Government is developing, with Bank assistance, a

comprehensive program to increase fuelwood supply through the 
establish-

ment of fuelwood plantations and a national network of nurseries pro-

ducing seedlings for sale to the public who would be encouraged to

grow their own woodlots to meet their demand for fuelwood 
and poles.

An energy unit has also been set up in the Ministry of Agriculture

to investigate the possibilities for reducing wood consumption through

the improvement of equipment efficiency and the development of other

renewable energy resources. Additional studies are planned by the

Forestry Department on improving the efficiency of charcoal production

and assessing the potential for its use. This work is progressing well

but it is still at an early stage.

Supply Options

7. Outside the petroleum and fuelwood subsectors, there are

only a limited number of supply options open to the Government. In-

creasing the supply of hydroelectric power is one of them. The current

installed hydro capacity (65 MW) is only a fraction of the total power

potential of the Shire River in the country's southern region. 
In the

northern and central region several other rivers are also known to pos-

sess substantial but as yet unassessed hydroelectric-potential. Greater

use of hydroelectricity is therefore both technically possible and, at

least for urban/industrial power needs, probably part of the least cost

energy development program. The potential for oil substitution within

the power sector is small because oil based generation is largely res-

tricted to two small isolated systems and accounts for only 1% of the

total generation of electricity. Nevertheless, the viability of using

mini hydro sets in these isolated locations needs to be explored. Acce-

lerated electrification is also unlikely to be a viable substitute for

fuelwood use on any major scale because it would require considerable

investment in a rural electrification program which may not be justified

at this stage.
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8. The other major supply side option is the increased use of

coal as an industrial fuel, particularly for tobacco curing. Malawi

currently imports about 70,000 tons of coal which is believed to be

used primarily for process heating in the industrial sector. However,

industry continues to derive a substantial share of its energy require-

ments from firewood and diesel oil. The technical and economic feasi-

bility of further substituting coal for these fuels needs to be examined.

A related question in the area of coal supply is the feasibility of ex-

plditing and developing indigenous coal reserves in the north which had

previously been considered uneconomic but which may no longer be so. A

benchmark for this will be provided by the price to be paid for coal

imports (currently around $65/ton), with suitable adjustments for calo-

rific content.

9. Finally, one measure which will have a direct but small impact

on the consumption of petroleum is the ethanol plant which is expected to

be commissioned this year. This plant has been financed with IFC assis-

tance and when fully operational it will meet 8-10% of the country's

gasoline requirements. The potential for increasing ethanol production

from both molasses and other raw materials such as cassava needs to be

examined. Also worth investigation is the possibility of using non-

conventional energy sources to substitute for petroleum or fuelwood.

The most likely short term application is the use of solar energy for

crop drying and tobacco processing (to substitute for fuelwood) and for

water heating in the commercial, industrial and service sectors (to subs-

titute for both fuel oil and electricity).

Energy Demand Management

10. Given the limited number of alternative energy supply options

open to the Government, proper managment of energy demand assumes a high

degree of importance. Unfortunately, little information is available on

either the sectoral pattern of energy demand or on the measures that have

been used to influence it. Overall, we do know that petroleum consump-

tion has grown at around 2% per annum since 1975 but electricity consump-

tion has been growing at about four times that rate, with industrial

electricity consumption growing even faster. The relatively modest

growth in petroleum consumption is probably a reflection of the fact

that the Government has generally fully passed on the effect of higher

import prices to the final consumer. However, the structure of relative

energy prices - both for the various petroleum products and between petro-

leum and other energy forms - needs to be examined in the light of existing

and potential interfuel substitution possibilities. The adequacy of the

existing electricity tariff structure also needsexamination.
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11. Finally, no organized energy conservation 
program is known

to exist and the potential for improving the efficiency 
of energy use

in the major energy consuming sectors - industry and transport - has

yet to be evaluated. However, there are indications that this poten-

tial is likely to be substantial. For example, one major estate hold-

ing company expects to reduce its annual diesel oil consumption 
of half

a million gallons by 25% simply through improved design 
and housekeeping

in its barns. Similarly, it should be possible to reduce the large

electricity sales to the sugar industry by increasing the efficiency

with which they currently use bagasse for auto 
generation.

Energy Institutions

12. A number of Government and parastatal agencies 
are active

in the energy sector but the absence of a coordinating 
agency at the

national level has resulted- in the lack of 
a coherent and integrated

energy policy and the establishment of 
relative sectoral priorities.

Some headway has been made in the field of renewable 
-energy through

the establishment of an energy unit in the Ministry 
of Agriculture as

part of the Bank assisted wood energy project. 
There is also an energy

unit in the Ministry of Natural Resources' Forestry Department. 
Finally,

over the past year the Economic Planning Division 
in the Office of the

President and Cabinet has also become increasingly 
aware of and involved

in national energy planning. This division will act as the main counter-

part for the proposed mission. The allocation of responsibilities and

functions among 'these units is not yet clear. 
Nor is it clear that in

a country like Malawi where fuelwood accounts for 80% 
of the energy

supply and manpower is scarce, there should be a Wood Energy Unit and

a separate national energy policy unit.

13. Related to the problem of interagency coordination 
is the

need to better coordinate the assistance provided 
by -various external

donors. The most active donors in the energy sector are the 
Bank Group

and the UK bilateral aid agency which have a 
long history of financial

and technical support. More recently however other agencies such as

USAID have stepped up their level of involvement 
in the energy sector

through the provision of training and technical 
assistance. It is

important that the mechanism for coordinating 
these activities be

reviewed to ensure that scarce domestic and 
external resources are

optimally utilized.
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MISSION OBJECTIVES AND COMPOSITION

14. The objectives of the energy assessment mission, which is

an integral part of the SAL and sector work programme in Malawi, are:

(i) To identify the major energy issues and options

facing Malawi during the 1980s;

(ii) To assess the existing and prospective energy supply
and demand situation in the country and highlight how
this sector affects the overall economy now and in the

1980s; to assess the investment requirements for the

energy sector and identify priorities among these

investments in the macroeconomic context.

(iii) To provide a framework for the existing and planned
technical and financial energy assistance activities

being undertaken by bilateral and multilateral donors,

to identify gaps in basic information and the need for
further analytic work.

15. The origin of this mission dates back to mid-1980 when
during the preparation and appraisal of the SAL, it became clear that

developments in the energy sector would have a profound impact on the

economy in the 1980s. Subsequently, the Government requested the

Bank to carry out an energy assessment for Malawi and a short recon-

naissance mission visited Lilongwe in November 1980 to discuss the

scope and objectives of the proposed exercise. It was agreed at that

meeting that the Government would set up a small energy inventory team -

in the Economic Planning Division to gather and analyze relevant -data

for the proposed assessment. That mission also discussed with the

Government and with the representatives of USAID the.possibilities for
Bank/USAID collaboration in carrying out the assessment to prevent

undue duplication as USAID had indicated that it too had tentative

plans for an energy assessment in Malawi. These issues were discussed

further in May 1981 with Government of Malawi and USAID represen-
tatives -in Washington. The final understanding reached regarding USAID

collaboration was that Mr. T. Graham (a USAID consultant) who had been

helping the energy inventory group in their work, would join the Bank's
assessment mission with responsibility for rural/renewable energy issues.
Consequently, no direct Bank expertise on rural/renewable energy has been
included on the mission. The mission believes that this is a satisfac-
tory arrangement because (i) USAID's primary interest lies in the rural/
renewable energy field; (ii) Bank knowledge of rdral/renewable energy

issues is already good because of the ongoing wood energy project work,
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and (iii) the mission will liaise closely in the field with the staff 
of

the Wood Energy Unit which is headed by a Bank staff member on secondment.

Nevertheless, the mission would like guidance on (a) whether this arrange-

ment for covering renewable energy issues is adequate and (b) the wider

question of the extent to which the mission should share its findings and

any preliminary conclusions with USAID field staff in Lilongwe.

16. The composition proposed for the mission is therefore as

follows:

Mr. Masood Ahmed (EGYEA) - Mission leader, with

specific .responsibility for analyzing energy

pricing and petroleum supply and demand issues.

Mr. Peter Hall (EAl/Loan Officer) - To focus on

the institutional aspects of the energy sector

-and (with the assistance of Mr. F. King, the

country economist back in Washington) on the

links between energy and the macroeconomic
framework - the balance of payments, the fiscal

contribution of the energy sector and the impact
of energy investments on the public investment

program.

Mr. Gerry Collins (EGYEA, Consultant) - To have

specific responsibility for energy conservation

and interfuel substitution issues and for the

evaluation of the ethanol and solar energy

program. He .will also be the major author of

the assessment report under the guidance of

the mission leader.

Mr. A. E. Bailey (Power Engineer, Consultant) -

To analyze power sector issues, current and pro-

jected demand, alternative supply options, finan-

cial and institutional aspects of the power

utility, etc.
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*
Mr. Malcom Alexander (Coal Consultant) -

He will assess the potential viability of

developing indigenous coal deposits and if

warranted prepare a work program for their

development with order of magnitude estimates

of likely costs-. He will also work with the

other mission members to determine the poten-

tial for increasing the use of coal as an energy

source.

Mr. Thomas Graham (USAID Consultant) - To focus

on rural/renewable energy issues as discussed

above.

17. The mission proposes to start work in Lilongwe on Monday,

September 7th for a period of- about 2 1/2 weeks. Following its return

to Washington the missionwould prepare a post-mission issues paper 
by

October 31st, and a yellow cover energy assessment report by February

28, 1982. However, this timetable is based on the assumption that

country program's staff input of 4-6 staffweeks will be 
made available

from October to November for the preparation of the 
post-mission issues

paper and the draft assessment report. This will comprise primarily

of Mr. Hall's time but about two weeks of support 
from Mr. King would

be required to help complete the work on macroeconomic aspects.

* To be donfirmed.

MAhmed/ams.-

August 26, 1981
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WORLD BANK / INTERNATIONAL FiNANCE CORPORATION

OFFICE MEMORANDUM
TO: Mr. James J Fish, Power Adviser, EGY DATE: August 19, 1981

FROM: Julian Bharier, Acting Chief, EGYEA

SUBJECT: Comments on Power Sector Support Strategy Paper

1. This paper raises important issues and should stimulate some

much needed discussion of exactly what the Bank's role ought to be in

power sector development. However, I think the paper, and particularly

the summary chapter, needs more work in focussing the discussion around

these issues and coming up with recommendations on how best to deal with

them. As it is, some of these issues are lost in lengthy paragraphs in

the text and the reader is left with no clear idea of what the relative

priorities are for the multitude of questions and problems the report

addresses. The report could also be condensed, with the historical dis-

cussion being recast to emphasize the lessons learned for the future.

Some more specific comments are listed below.

2. Conditionality. Shouldn't the discussion on conditionality in

Bank loans include an assessment of how effective our rate of return and

other financial covenants have been in practice in meeting the targets

set at appraisal? How often have we had to waive these covenants during

implementation and are there any regional or other patterns associated

with this?

3. Staffing. Should we raise the question that the present system

uses scarce power engineer time sub-optimally by getting them to do a lot

of report writing (if this is actually the case)? One possible solution

would be to make more extensive use of research assistants/junior pro-

fessional staff to do this work under the supervision of experienced

financial analysts/engineers.

4. Oil substitution. Can we provide an assessment of how many OIDC's

have the potential to substitute for imported oil by developing hydro and

other indigenous resources? What is the optimum strategy likely to be

for those who do not fall into this category, particularly if their power

systems are too small to set up an economically viable imported coal based

generation program.

5. Power Sector Investments. The report talks of the large invest-

ments that will be required for power sector development in the LDC's but

does not include a discussion of whether these investment programs are rea-

listic in the light of (a) projected economic growth rates and the availabi-

lity of public resources; (b) the need for investments in other energy sub-

sectors and other sectors of the economy, and (c) the required increase in

electricity (and energy) supplies to sustain the projected growth of the

economy.

.. . /
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6. Demand Management. Related to the above is the question of the

impact of alternative energy growth scenarios on the economy as a whole. So

far, projects have been justified on the basis that they form part of the

least cost electricity development program for the country. Should future

reports also compare the economic costs associated with moderating the rate

of growth of demand with the costs of increasing energy supply?

7. Measure of Benefits. The report rightly points out that revenues

are likely to be a poor surrogate for benefits in the power sector. But it

is not clear to me whether the costs of a KWh foregone would be a much better

surrogate because this essentially measures the amount one would be willing

to pay to get back a KWh which one had expected to have and which has not

materialized. This amount would generally be much higher than the amount

one would be willing to pay to have an additional KWh before making any other

committments or investments to use it. Maybe we should point out that the

true measure of benefits will lie somewhere in the range of values approxima-

ted by these two numbers.

8. Trend in Bank Lending. The wording in para. B - 1.03 of the report

"...the trend of Bank lending for electric power with continued emphasis on

hydro, a move away from oil and gas thermal ... " should be changed to accord

with the figures in Table 1.1. Oil and gas based thermal lending was $97 mil-

lion in FY78, $243 million in FY79 and $52 million in FY80, which shows no

clear trend.

9. Omissions. Finally, the report does not address two issues which

are quite important. First, the whole question of regional cooperation for

power development and what the Bank can do to encourage this where it makes

sense. Second, the implications of limited staff and financial resources for

power lending on the choice of countries in which the Bank should be involved.

This is a logical follow-on from the discussion on Bank objectives for power

lending and merits -mr-e adeyte treatment.

cc: Messrs. Messrs. Sheehan, Bourcier, Rao, Sadove, Gillette, Bauer, Daffern,
Dosik, Ms. Julius (EGY)

MAhmed/ZMian:ams.-
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August 18, 1981

Dr. W.M. Tilakaratna
Secretary
Ministry of Finance and Planning
Colombo, Sri Lanka

Dear Tikka:

I would like to thank you for the courtesies and cooperation
extended by you and your staff to Mr. Masood Ahmed and his colleagues
during their recent Energy Assessment Mission to Sri Lanka. The mission
members have now started on their analysis of the energy situation in
Sri Lanka and we expect that the full report will be available for
discussion with your Government in November. In the meantime, in response
to your request to the mission and your subsequent discussions with the
Bank representatives in Tokyo, I have the pleasure of attaching for your
consideration the mission's preliminary findings and recommendations
concerning the short-term electricity supply-demand balance.

As you will see from the attached note, the starting point for
the mission's work was the 1981-85 electricity demand projections prepared
by the CEB in early June. On the basis of these projections, CEB had
indicated that it would need to install an additional 120 MW of diesel
generating capacity between 1982/33. Subsequent work done in Washington
by Messrs. Fernando and Perera of the CEB in collaboration with Bank
staff, confirmed that the installation of 120 MW of diesel plant would
indeed be required to meet CEB's initially projected level of electricity
demand in 1983/84 with a system loss of load probability for that year of
approximately 0.3% or equivalent to about three days in the year during
which electricity demand would exceed supply.

Starting from this point, the main thrustof the mission's work
has been to refine and revise the initial CEB projections of electricity
demand in the light of discussions held in Colombo with CEB staff, with
the major industrial and commercial users and with your own staff in the
Ministry of Finance and Planning. Subsequent to their return to Washington,
the mission has worked out, in collaboration with P.N. Fernando and other
concerned Bank staff, the implication of these demand revisions on the
requirements for additional diesel generating plant. In this work all of
the other assumptions that were used to confirm the need for 120 MW of
generating plant to meet the originally projected level of demand have
been maintained to ensure comparability. Changing these assumptions will
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affect the results obtained under both the original and revised scenarios.
A fundamental assumption made by the CEB that electric power will be
available from the Victoria project from the beginning of 1985 and that
the loss of load probability for 1984 should not exceed 0.3%. Should
the Victoria generating units be commissioned during 1984, in accordance
with the present Mahaweli program, significant fuel savings and improved
system reliability would ensue. On the other hand, any delay in commission-
ing Victoria and, in particular, the dam which is needed for impounding
in 1984 wokld have the most serious consequencestirrespective of whether
120 MW or 90 4W, ,additional diesel plant is installed

The demand revisions made by the mission may be considered in two
stages. The first stage consists essentially of refining CEB's original
projections to take better account of the likely slippage of some new
industrial and commercial projects, their less than full capacity utilization
in the initial years of operation, and the likely postponement beyond 1985
of the railway electrification program and stage IIB of the steel mill
for which no funding has been provided in the 1981-85 public sector investment
program. Following these revisions in demand, which are described in detail
in the attached note, a reduction in the requirements for additional diesel
generating plant from 120 MW to 90 MW is indicated without any loss in the
system's reliability as measured by the loss of load probability. This
stage of the mission's work is therefore concerned strictly with the
refinement of CEB's initial projections to take more realistic account of
information obtained since then and to ensure their consistency with the
Government's overall program. The results do confirm, however, the need
for a substantial and urgent investment in diesel plant to enable CEB
to meet power and energy demand prior to the commissioning of Victoria.
As you know confirmation from the Government of its proposals for such
investment, together with a suitable financing plan, is a condition of
negotiations for the proposed Mahaweli transmission project.

However, the mission has also developed a second and more ambitious
energy demand management scenario which is based on the early implementation
of a policy package for energy sector management. This package would include
such measures as a national energy conservation program to complement an
improved energy pricing policy, and contingency planning for the use of
industrial standby generators and the temporary closure of certain large
energy users in 1984. The implementation of this package could lead to a
further reduction of about 20 MW in the requirement for additional diesel
capacity with substantial associated savings in the power investment program.
However, it is important to emphasize that the package worked out by the
mission is a tentative one, and that its individual elements would still
need to be formulated in greater detail. Furthermore, this program would
only be feasible if the necessary institutional and policy changes outlined
in the attached note were in place at an early date.

Finally, I would like to draw your attention to a number of related
findings and recommendations made by the mission in the attached note. In
particular, the mission recommends early Covernment action in initiating a
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program of energy conservation and in revising electricity tariffs to
reflect more satisfactorily the costs of supply and to remove certain
existing anomalies in their application. This latter question is, as
you know, also being discussed within the context of our ongoing
operational activities in the power sector and we hope to follow up on
it during the course of the forthcoming negotiations for the proposed
Mahaweli transmission project. A more detailed discussion of the issues
raised here will of course follow in the full energy assessment report.
In the meantime, we will be happy to respond to any comments or questions
you might have on the above points.

In view of their close interest in the matter raised above, I am
sending a copy of this letter to the Secretary, Ministry of Power and
Energy, the General Manager of the CEB and the Bank's Resident Representative
in Colombo. I thank you once again for your kind collaboration.

Warmest regards,

Yours qincerely,

A. N fibusawa
Division Chief

South Asia Department

Attachment



ATTACHMENT

SRI LANKA

ENERGY ASSESSMENT MISSION

NOTE ON SHORT TERM ELECTRICITY SUPPLY-DEMAND BALANCE

ELECTRICITY DEMAND PROJECTIONS

The 1981-85 electricity demand projections (dated 2 June 1981) prepared

by the CEB for the Bank mission project total sales to grow at an average annual

rate of 16% from a base year, 1980, during which 3.5% of sales (50 GWh) had been

suppressed. This projection is based on the assumption that sectoral demands

would continue growing at approximately the rates that prevailed in 1970-80, with

the addition of major new projects (planned and under construction) in the indus-

trial sector, the Free Trade Zone (FTZ), the Urban Development Authority (UDA) and

the electrification of the railway. These major projects add up to 19%, 24% and

27% of total projected electricity demand in 1983, 1984 and 1985, respectively.

These assumptions have led to an estimate of total sales of 2305 GWh in 1983, 2463

GWh in 1984 and 3000 GWh in 1985. On the basis of these projections, the CEB had

indicated a need for approximately 120 MW of diesel generating capacity by 1983.

The mission has identified a number of ways in which these demand pro-

jections could be revised. These revisions may be considered in two steps:

(i) Step I. Refinement of the CEB's projections to take better

account of the likely slippage of some new industrial and

commercial projects, their less than full capacity use in

the early years, and the likely postponement beyond 1985

of railway electrification and stage II B of the steel mill.
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(ii) Step II. A policy package for energy management designed to meet

the expected electricity shortages till 1985. These measures

would include a conservation campaign, the use of standby generators,

and the temporary closure of certain large users in 1984.

The proposed refinements and measures are discussed below:

Refinement of New Project Requirements (Step 1)

(a) less-than-full capacity utilization: The projected electricity require-

ments for some of the larger industrial projects had been based on full

capacity operation as of start-up when it is more likely that they will

initially be operating at partial capacity. For example, the steel mill

stage IIA is expected to operate at 50%, 66% and 90% of capacity in

1982, 1983 and 1984 respectively, and stage IIB is planned to start up

(in the same progression) in 1984 at the earliest. A second example is

the urea plant, which will be able to meet domestic urea demand while ope-

rating about 25% of the time and is not expected to operate at a higher

rate in the next few years. Considering the less than full capacity

utilization of those two plants alone will reduce their electricity

requirements by 40-50 GWh/year during 1983-85, which is about 2% of the

projected total electricity requirements.
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(b) slippage of new projects: It is not unusual for projects to

encounter delays at the planning stage and even while they are

under construction. These delays will in turn lead to adjust-

ments in their projected power requirements. For example, between

March and June 1981, the UDA has, on the basis of updated infor-

mation, been able to reduce the estimated power requirements for

its new projects coming on stream in 1983, 1984 and 1985 by 17%,

14% and 17%, respectively. If a similar sort of slippage (of 15%)

were assumed for the major new projects as a group and, in addition,

the steel mill stage IIB and railroad electrification are delayed

at least till 1986, as it appears likely, the projected total

electricity requirements could be reduced by a further 1%, 2% and

5% in 1983, 1984 and 1985, respectively.

Energy Management Measures (Step 2)

(a) a conservation campaign: If the sort of conservation opportunities

identified by the mission in a limited sample are representative, they

indicate that the efficiency of electricity use may be improved through

minor investments in power factor correction equipment by the CEB and

an immediate campaign to induce the industrial and commercial sectors

to adopt appropriate conservation measures and undertake minor invest-

ments. Such a campaign would include an increase in the demand charges

to reflect the marginal cost of electricity as well as the establishment
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of a national energy advisory and audit service. Realistic targets

for this campaign could be the achievement of 2%, 4% and 5% (in 1983,

1984 and 1985, respectively) improvements in the efficiency of elec-

tricity use in the industrial and commercial sector.

(b) use of standby generators: At least two corporations appear to have

substantial generating capacity which could be used to meet a large

proportion of their power requirements, especially on a short-term

basis. An inventory of such standby generating capacity and a program

to assure that the capacity is available in periods of shortage, such

as peak hours during a dry year, could be part of a least-cost solution

to CEB's problem of dealing with the expected power shortages in 1983

and 1984. For example, if 10 MW of such standby capacity could be used

25% of the time, it would add approximately 1% to the supply of electri-

city.

(c) temporary closure of certain large users: The mission has identified

a number of large energy users, such as the steel mill, the urea plant,

and the nylon-six plant, whose continued economic viability needs to be

reviewed in the light of current and expected energy prices. A possible

way to ameliorate the expected power shortages during the dry season

of 1983-1984 would be to shut down these plants on a temporary basis.

The temporary closure of the above-mentioned plants during 1984 would

reduce the total projected electricity requirements by a further 4%.
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Taken together, the review of new project requirements yields likely

reduction in the CEB's projected electricity requirements by 3%, 4% and 7% in

1983, 1984 and 1985, respectively. When combined with the likely effect of the

package of demand management measures postulated by the mission, the reductions

add up to 6%, 11% and 10% in 1983, 1984 and 1985, respectively.

IMPLICATIONS FOR CEB'S SHORT-TERM INVESTMENT PLANS

The analysis of CEB's investment program performed by Messrs. M. Muna-

singhe and P. N. Fernando, using the base case sales projections prepared by the

CEB, indicated that the installation of 120 MW diesel generating capacity by 1984

will allow the system to meet its generation requirements with a loss-of-load pro-

bability of 0.29% in 1984 (equivalent to approximately three days/year during which

demand exceeds supply). Preliminary results using the sales projections as revised

in Step 1 of the mission's work indicate that this additional capacity can be

reduced from 120 MW to 90 MW without any loss in the quality of service as measured

by the loss of load probability. This in turn implies savings of approximately Rs.

300 million in the investment requirements of the thermal power generation program.

The implementation of the energy management policy package recommended by

the mission (Step 2) would lead to a further reduction in the requirements for

additional thermal generating capacity. Preliminary results indicate that the re-

quired diesel capacity could be reduced to 70 MW without any increase in the loss of

load probability. However, it is important to emphasize that the package worked out

by the mission is a tentative one and that its individual elements still need to be

formulated in greater detail. Furthermore, the realization of these savings would
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also require early Government action on a number of policy and institutional

questions relating to energy conservation, pricing and contingency planning.

RELATED FINDINGS

Completion of Victoria

CEB's planning for electricity generation assumes that the Victoria pro-

ject will only come on stream in end-1984, rather than mid-1984, as it is currently

scheduled under the Accelerated Mahaweli Program. For comparability, both the

alternative scenarios developed by the mission have maintained this assumption. The

completion of Victoria by mid-1984 would add an additional 100 GWh to CEB's hydro-

electric production in the second half of 1984. This additional hydropower could

mean an equivalent reduction in the use of gas turbines with a corresponding fuel

savings of approximately Rs 250 million. Conversely, any further delay in the

commissioning of Victoria would have serious consequences for both the availability

and cost of power in 1985. This emphasizes the importance of looking at the possible

constraints to the timely completion of Victoria and the urgent need for improved

planning and coordination between the CEB and the Mahaweli Development Authority to

ensure that preventable delays are avoided and the project comes on stream in mid-

1984.

Potential for Energy Conservation

The presence of a conservation expert made it possible for the mission to

undertake a field survey of a dozen major energy users, including the Central Trans-

port Board, the CEB, the steel corporation and the cement corporation. The preli-

minary results of this survey indicate that a more systematic and comprehensive

evaluation of energy use in the industrial and commercial sectors could lead to the
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identification of substantial energy saving opportunities many of which could be

achieved at low cost and with a short payback period. The results of such an eva-

luation could provide industry with the necessary technical information to under-

take the appropriate investments and housekeeping measures. The encouragement of

these conservation measures should be a high priority of the Government.

Pricing of electricity

The proposed demand management measures would have to be complemented

with appropriate price signals. The current demand charge for power (20 Rs. per

KW) is about one-tenth the long run marginal cost of electricity and does not pro-

vide a sufficient incentive to limit peak demand. In addition, only about half

of the electricity users, i.e., those that are supplied directly by the CEB, are

paying the official electricity tariff. The remainder are supplied by local autho-

rities, which purchase bulk electricity from the CEB. These consumers continue by

and large to pay pre-1978 rates with the difference (including fuel surcharges)

being met by the Government. This subsidy has not only caused an unnecessary Rs.

200 million drain on the budget, but it also hampers efforts to encourage conserva-

tion.



Ms. Loraine Cook, PMD August 18, 1981

Julian Bharier, Acting Chief, EGYEA

Temporary Research Assistant - Two Months

1. Thank you for your memorandum of August 17 and the attached
personal history forms of potential candidates for the above post. We
have now reviewed these applications and would like to interview two
of the candidates you recommend: Mikael Mengesha and Robert Baron. I
would be grateful if you could arrange for them to come and see me
early next week if possible.

2. Once I have met with them, I will let you know whether we
would like to offer the post to either of them or to proceed with our
initial request to you to appoint Mr. Charles King.

3. I am returning the other personal history forms you sent
with your memorandum.

Enclosures
MAhmed :ams .-



Mr. J. Schmedje, Acting Chief, WAP August 18, 1981

Julian Bharier, Acting Chief, EGYEA

CAMEROON: Introductor Enery Sector Review

1. The Energy Department has now reviewed the July 1981 draft of the

above report and we are happy to clear it for distribution to the Government

as a buff-colored report whose objective would be to further the dialogue

on some of the important energy issues that are identified in the report.

2. At the same time, I believe it is important that we emphasize

to the Government, either in the transmittal memorandum for the report

or in the course of subsequent discussions arising from it, that this

report does not constitute a comprehensive energy assessment for Cameroon

(for the reasons outlined in para. xxvii of the report's summary). Conse-

quently, the analysis and recommendations made in the report should be

viewed as preliminary in nature and subject to modification as further

work proceeds in the energy sector.

cc: Messrs. Sheehan, Bourcier, Rao, Sadove, Fish, Gillette,

Bauer, Mnalik, Ms. Julius (EGY)

NAhmed:ams.-



TeLex August 17, 1981
74545

INTBAFRAD

COLOPB0, SRI LANKA

FOR LATEEF. THE ENERGY ASSESSMENT MISSION'S FINDINGS AND

RECOMMENDATIONS REGARtING THE REQUIREMENTS FOR AtDITIONAL DIESEL

GENERATING PLANT TO MEET SNORT TERM ELECTRICITY DEMAND HAVE NOW

BEEN REVIEWED AND FINALIZED. THEY ARE BEING SENT 1N A LETTER AND

AN ATTACHED TECHNICAL NOTE TO DR, TILIKARATNA, COPIED SECRETARY

POWER AND ENERGY, G, CEB AND TO YOU. LETTER WILL BE HANDCARRIED

BY JONK LUBBOCK ANDN SHOULD BE I YOUR HANDS BY FRIDAY 21ST AUGUST.

REGAR0S, MASOOD AHMED, ENERGY DEPARTMENT, INTBAFRAO

SRI LANKA: EGY Assess. Mission MAhmed:ams-

cc& cteared with: Mr. F. Ahmed, D.C. Rao
(ASA)

Acting Director, EGY



Mr. Ravi Gulhati, EANVP August 14, 1981

Julian Bharier, Acting Chief, ECYEA

MAURITUS: Ener yAssessment Report Green Cover Draft

1. Attached please find for your review and clearance a copy of the
above report. This draft has taken into account the comments received at
the yellow cover review meeting chaired by Mr. Bronfman on July 22. As
agreed at that meeting, we have excised the final section of the yellow
cover draft on "Bank Strategy in the Energy Sector" with the understanding
that the substance of this chapter would be included in a covering letter
to the Government. I have attached a copy of that text for your information.

2. Subject to your approval, we are planning to send this report to
the Government by the end of this month, and to send a mission in late Octo-
ber to discuss its main conclusions and recommendations.

cc with attachments: Messrs. Schott, Payson (EA2)
Rao, (EGY)

cc without attachments: Messrs. Rovani, (o/r); Bourcier, (o/r); Sheehan,
Sadove, Dosik, Gillette, Fish, Elejalde, (o/r)
(EGY)

Mr. Bronfman (EAP)
MAhmed:ams.-



WORLD BANK / INTERNATIONAL FINA-NCE CORPORATION

OFFICE MEMORANDUM
TO: EGYEA Staff DATE July 29, 1981

ROM: Masood Ahmed, EGYEA

SUBJECT: The Coffee Club

1. As you have probably noticed, the existing coffee system in this
Division is not working. The most immediate reason for this is that the
jug is broken but I do not think that replacing the jug will solve the
problem. The whole system needs to be rethought.

2. The main cause of the problem is that the current system relies
too heavily on one person's input. Not only does the machine have to be
refilled about twice a day but the filter and the coffee have to be changed
each time. We have not been able to work out a satisfactory system for
sharing this job in the five months that the system has been in operation.
I think it would be unrealistic to assume that this will change in the future.

3. What are our options?

i) We could scrap the idea of a coffee club altogether
and rely on the coffee shop downstairs;

ii) we could give the present system another try;

iii) We could replace the existing machine with one that
would only heat the water and then have a supply of
instant coffee, tea bags, etc., by the machine for
people to help themselves each time they wanted a
beverage.

4. My own preference is for the third of these options. It would
significantly reduce the fixed input in keeping the system running - the
machine would just have to be filled with water perhaps once a day. And it
would widen the choice of drink available to include tea, cocoa, etc. Thus
more people would be willing to join the club.

5. If we go this route, we would have to dispose of the current machine
(auction it to the highest bidder in the Division?) and buy a container type
water heater which will cost about $20 - $30.

6. I would appreciate your views on this matter preferably by c.o.b.
July 31st.

MAhmed:ams.-



Mr. Julian Bharier, Acting Chief, EGYEA July 29, 1981

Masood Ahmed, EGYEA

MAURITIUS: Energy Assessment Report -
Yellow Cover Review Meeting

1. A meeting was held on Wednesday, July 22 to review the yellow
cover draft of the above report. The meeting was chaired by Mr. J. Bronfman
and attended by Messrs. Ware, Tuncay (EAPEW); Gamba, (EAPCA); Harris, (EAPNA);
Devaux, (EA2); Schelzig, (PPR); Collins and Ahmed, (EGYEA).

2. At Mr. Bronfman's request I started the discussion by outlining the
principal conclusions of the report. These basically showed that a continua-
tion of the existing high dependence on imported petroleum would place an
almost untenable strain on the Mauritian economy by the end of the decade.
The base case projections of energy consumption made in the report implied a
60 percent increase in petroleum demand over the 1980s all of which would have
to be met from imports at a time when the external payments situation for the
country was expected to remain tight. However, the report had pointed out that
such a situation was not inevitable. Through a vigorous program of oil substi-
tution and energy demand management the level of oil imports could actually be
reduced over the decade from about 186,000 toe now to nearer 160,000 toe by
1990. The main elements of this Accelerated Energy Program were

(i) to substantially expand the contribution of bagasse -
the main indigenous energy resource - by improving the
efficiency with which it would be used to generate
electricity;

(ii) to install a coal-fired power station in the second half
of the decade; while this station would also rely on imported
energy it would be cheaper than oil fired generating plant;
and

(iii) to moderate the rate of growth for energy consumption as a
whole through a vigorous program of conservation and demand
management.

3. The report also drew attention to the existing weak and fragmented
institutional structure for energy policy and sector management and the need
for the early strengthening of this framework through a program of technical
assistance which the report had identified. The most important element of
this package was the provision of an energy advisor for 12 - 18 months who
would assist the Government in setting up an energy planning unit. UNDP had
indicated its willingness to finance this technical assistance and the mission
recommended that the Bank assist the Government in identifying a suitable can-
didate and reviewing his terms of reference.



Mr. Julian Bharier, Acting Chief, EGYEA - 2 - July 29, 1981

4. Mr. Bronfman then asked the other staff at the meeting for their
comments on the report. There was unanimous agreement that the Report pro-
vided a useful and timely overview of energy sector developments in Mauritius
and that its principal recommendations were sound. Mr. Ware thought that some
of the targets of the Accelerated Energy Program envisaged in the report might
prove to be a bit optimistic, but he emphasized that the strategy outlined in
the program was clearly the right one for Mauritius to adopt. There was also
a consensus on the need to get the program of technical assistance in place as
soon as possible. I explained that the follow-up mission to discuss the report
with the Government would work on this question and that funding for the package
was unlikely to be a source of delay given the stated interest of UNDP.

5. The meeting then discussed the coordination between the recommendations
in the energy report and the Bank's SAL operations. I explained that the energy
aspects of the first SAL had been closely coordinated with the energy mission.
Indeed, the section on energy in the Government's SAL letter to the Bank had
been largely drafted by the energy mission in the field. I had also participa-
ted in the SAL negotiations held in April. As far as the next SAL was concerned,
it was still early to define exactly how the energy report's recommendations
could be fed in, but we would be working closely with the Programs Division on
this issue and foresaw no problems of coordination.

6. The meeting also discussed the question of petroleum product pricing,
particularly as it related to the retail prices for gasoline and gas oil. It
was agreed that the reference in the report to the potential economic costs of
the high differential between gasoline and diesel prices would be clarified to
explain that this differential could result in the uneconomic switching to diesel
engined vehicles whose higher initial cost would be offset for the private opera-
tor because of the lower relative price for diesel, when for the economy as a
whole there would be no such savings on a life cycle basis. The absolute level
of gasoline prices was also discussed. While it was acknowledged that this
retail price of gasoline was well above the c.i.f. cost and comparable to the
retail price in many LDCs, the question was raised as to whether the Government
should consider raising this price further as a means of encouraging conserva-
tion, the greater use of public transport and increased Government revenues.
The revised version of the report will include a discussion of these issues. A
number of other minor clarificatory and presentational suggestions were also made,
which will be incorporated in the Green Cover draft.



Mr. Julian Bharier,
Acting Chief, EGYEA - 3 - July 29, 1981

7. Finally, the meeting discussed the presentation of the report and it
was agreed that the last section on Bank strategy for the energy sector would
be eliminated from the Green Cover draft, although the substance of it could
be included in the covering transmittal memorandum when the report was sent
to the Government.

Next steps

8. Our division will now revise this report to prepare a draft Green
Cover which will be sent to the Government following clearance by the Regional
Programs Division and the Chief Ecocomist's office. A follow-up mission to
discuss the report is currently scheduled for September/October 1981.

Cleared with & cc: Mr. J. Bronfman, (EAP)

cc: Messrs. Gulhati, (EANVP); Gue, Schott, McGibbon, Blay, Devaux, (EA2);
Adler, Ware, Tuncay (EAP); Rajagopalan (PAS) ; Haq, Schelzig,
(PPR); Kohli, Iskander (IPD); Gamba, (EAP); Harris, (EAP)

Ms. Marshal, (EAP); Haug, (IPD)

Messrs. Rovani, Sheehan, Bourcier, Sadove, Dosik, Fish, Ristorcelli,
Elejalde, Gillette, Pryke, (EGY); Collins, (EGYEA)

Ms. Julius (EGY)

MAhmed:ams.-
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T Telex w,,, JuLy 24, 1981

i2 10

START
I HERE TO INTBARA F _R A D

CITY/COUNTRY LONDON, ENGLAND

MESSAGE NO FOR A.E, _BAILEY (TELEPHONE 508-470-213 IN NORFOLK).

FURTHER TO OUR TELEPHONE CONVERSATION EARLIER THIS WEEK THIS IS TO

CONFIRM THAT THE ENERGY ASSESSMENTS UNIT OF THE WORLD BANK OFFERS

YOU AN APPOINTMENT TO JOIN THE ENERGY SECTOR ASSESSMENT MISSION TO

MALAWI CURRENTLY SCHEDULED TO START WORK IN LILONGWE ON SEPTEMBER

B 1ST FOR APPROXIMATELY THREE WEEKS. AS I DISCUSSED WITH YOU, YOUR

RESPONSIBILITY ON THIS MISSION WOULD BE TO ANALYZE THE MAIN ISSUES

o IN THE ELECTRIC POWER SUBSECTOR, WITH PARTICULAR EMPHASIS ON THE

1 OPTIONS AVAILABLE FOR INCREASING THE FUTURE SUPPLY FOR ELECTRICITY

2 TO MEET PROJECTED DEMAND AND A PRELIMINARY ESTIMATE OF THEIR LIKELY

3OSTS.

RIOR TO THE MISSION, IT WOULD BE USEFUL FOR YOU TO COME TO

s5 ASHINGTON IN MID-AUGUST FOR ABOUT FIVE DAYS TO FAMILIARIZE

16 (OURSELF WITH THE EXISTING INFORMATION HERE ON MALAWI'S POWER SECTOR,

\ND TO DISCUSS THESE QUESTIONS WITH CONCERNED BANK STAFF. YOU WILL

18 LSO PARTICIPATE IN THE PREPARATION OF A PRE-MISSION ISSUES PAPER

T THAT TIME. FOLLOWING THE MISSION, YOU WOULD BE EXPECTED TO

20 ETURN TO WASHINGTON FOR APPROXIMATELY 15 DAYS TO PREPARE YOUR

21 END
OF

22 TEXT

NOT TO bEz TPANSi, TED
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CLEAHANC S AND COPY DISTRiblUTON: AUTHO IZED Y am and sidature)
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IMP'ORTANT (PLEASE READ INSIRUCTIONS C;ELOW BEFORE TYNG FORM

Telex - July 24, 1981
c - 74545

12 1

START_ D EAL

HERE TOCONTRIBUTION TO THE_MISSIQN'S REPQRT._ _L0UR DETAILE TERMS OF

ITYCOUNTRY EFERENCE WILLLBE ,REPARED -DURING_OURMID AUGLST VISIT TO

MESSAGENO ASHINGTON.- EPLEASE__CONFIRM YOUR AVAILABILITY FOR THIS ASSIGNMENT.

RAVEL AUTHORISATION AND ADVANCE BEING SENT THRU AMEXCO IN LONDON.

OU ARE ENTITLED TO TWO STOPOVERS FROM DC TO MALAWI EACH WAY.

OTEL RESERVATIONS IN DC BEING MADE AT GUEST QUARTERS AND IN MALAWI

NT HOTEL CAPITAL. MS. WILKERSON OF PERSONNEL WILL BE IN TOUCH RE

ADMINISTRATIVE ARRANGEMENTS. REGARDS, MASOOD AHMED ACTING CHIEF,

NERGY ASSESSMENTS DIVISION, ENERGY DEPARTMENT, WORLD BANK.

10

12

13

14

16

17

18

19

20

21 END
OF

22 TEXT

______--~~~ 0OT TO i0 F A, ~ E_____T

13t .3 -,

MALAWI: Energy Ass. mission MAhmed:ams

cc: Ms. Wilkerson (PMD) Sheehan -

Ms. Owen (EGY) Sr. Adviser, EGY
SEC1t)LL US OF CABLE QET



WORLD BANK / INTERNATIONAL FINANCE CORPORATION

OFFICE MEMORANDUM
TO: Mr. Abderraouf Bouhaouala, Assistant Director, WAP F) July 23, 1981

FROM: Masood Ahmed, Acting Chief, EGYEA

SUBJECT: FY82 Energy Sector Work

1. Attached please find for your review and comments draft Forms

700 for Nigeria, Senegal and Ivory Coast, the three countries in the

Western Africa Region for which energy sector assessments are planned in

FY82. At this stage the scope and timing of these missions is still ten-

tative, but the attached forms should provide a useful basis for initiating
the preparatory discussions which will continue as pre-mission desk studies

and issues papers are prepared and reviewed. I have already had preliminary

discussions on these missions with Messrs. Schmedje, Gilling, Elejalde,
Strongman (Coal - IPD), de Raet (Senegal Programs) and Lav (Ivory Coast

Programs). In addition, the Nigeria exercise was discussed at the meeting

held in your office on July 6 to review the pre-mission desk study. The

results of these discussions are summarized below.

Nigeria

2. A programs mission currently in the field will determine Govern-

ment interest in a possible Bank energy sector assessment. Subject to a

favourable outcome of this mission, an energy assessment reconnaissance

mission could be fielded in late August - September 1981 to brief the
Government on the scope, objectives and focus of the proposed exercise,

identify counterpart staff and initiate the collection of required data.

That mission will also determine the scope, staffing and timing of the

main assessment mission and will prepare a pre-mission issues paper for
internal discussion and review. Tentatively, the reconnaissance mission
would comprise of Messrs. Byer (EGYEA), Prasad (Consultant) and, if pos-

sible, yourself. We have allocated the highest priority in West Africa
to the proposed Nigeria exercise and would be prepared to respond as

quickly as possible to a request from the Government.

Senegal

3. During his project supervision mission in September, Mr. Gilling

will discuss the objectives, scope and timing of the assessment mission with
Government officials, including the newly appointed energy advisor. A desk

study is being prepared in our division and a first draft of this will be
available to provide background information for Mr. Gilling's visit. Follow-

ing Mr. Gilling's visit a pre-mission issues paper will be prepared and the

scope and staffing of the assessment mission will be firmed up. At this

stage it appears that the contribution of petroleum subsector staff to this

exercise can be limited to headquarters support only, in view of the fact

that a project appraisal mission is planned for Senegal within the next

four months and the existing state of petroleum subsector knowledge is good.



Mr. Abderraouf Bouhaouala, WAP - 2 - July 23, 1981

4. One factor to consider in terms of mission timing is that this
should allow for the presence of Senegalese energy sector officials who
are currently abroad on energy management training courses. Mr. Gilling
will explore this question during his September visit. For programing
purposes we are scheduling this mission for the third quarter of FY82.

Ivory Coast

5. Our division is currently preparing a sector desk study and a
first draft of this should be available by the middle of August. A power
project appraisal mission is scheduled for November and a power subsector
memorandum may be prepared in conjunction with the appraisal. Petroleum
Projects also have operational missions to Ivory Coast scheduled in the next
few months and feel that the state of subsector knowledge is good.

6. The initial thinking here was to have a reconnaissance mission in
November and then a main mission in early 1982 when the various pieces of
subsector work had been completed. However, Mike Lav, the country economist,
has suggested that it may be better to combine the main assessment mission
with the power appraisal scheduled for November. This would avoid potential
overlap problems and also make programs participation in the assessment mis-
sion more convenient. I think this is a good alternative but it would imply
sending out a reconnaissance mission by September at the latest. Once the
desk study is completed we should be in a better position to evaluate these
options,

7. At your convenience, I would be happy to meet with you to discuss
or clarify the points raised above. I would also be grateful if you could
arrange for the circulation of the attached forms to concerned regional
divisions for their approval and initial.

MAhmed:ams.-

cc: Messrs. de Azcarate, (WANVP); Reitter, (WAl); Palein, Mendoza-Sanz, de
Raet, Lav, (WA2); Thiam, Schmedje, Gilling, (WAP); Strongman,
(IPD); Sheehan, Sadove, Bourcier, Fish, Dosik, Elejalde, Menezes,
Bharier, (o/r), Ms. Julius (EGY)

Attachments



FORM NO. 700
(2--79)

TITLE: REPORT FINAL INTERNAL COVER

ENERGY ASSESSMENT CODE Green

TYI'E OF REPORT Formal ACTIVITYSRA/EABY COUNTRY SENEGAL

JULY/ REASONS FOR CHANGES RESPONSIBLE
SCEUEORIGINAL 

375E]

SCHEDULE PREVIOUS CURRENT SCHEDULE DEPT./DIV.: 307/50

_______ 82COMMENTS
MAIN MISSION DEPARTURE DATE n/s 82_COMMENTS

n/s 82 1. Power Supervision missio
(Gilling) in Sept, will dis-

GRAY COVER DATE (/f any) n/s 82 cuss objectives, scope and
timing of this study with
Govt. officials, including

Yewly appointed energy ad-

visor,. Mission timing shoull

allow for presence Senegales2

YES NO nergy sector staft currentl

AG REED WITH GOVT: x n external training courses.

NON- STAFFWEEKS CON -D2. Headquarters input for

STAFFING SPECIALTIES DEPT BANK NAME FIRMED etroleum subsector appears
CODE SOURCE FIELD HQ FY F FY YES NO dequate given current state

f subsector knowledge.

OWN DEPT./REGION

Energy Planner 307 3 8 11 3 . For programming purposes
e are scheduling this

Energy Economist 307 3 4, 7 ission for the 3rd quarter
f FY82.

New Energies Specialist 307 3 5 8

Petroleum Sector Specialist 307 3 3

SUPPORT REOUESTED

Power Sector Specialist 3 4 7
PREPARING

Fuelwood Specialist 2 2 4 OFFICER Masood Ahme

NITIALS

Country Economist/Loan Off, 3 4 7 31 DATEMM/Y REP

7/81 R ROG ROJ RVP
TOTAL STAFFWEEKS (SUPPORT & OWN): 647 6 1/1 Ahmed



FORM NO. 700
(2-79)

TITLE: REOTFINAL INTERNAL COVER
ENERGY ASSESSMENT REPORT 3IVCGGSYl Green

CODEGre

TYPE OF REPORT ACTIVITY SRA/EAB COUNTRY IVORY COAST

SCHEDULE ORJULY/ PREVIOUS CURRENT REASONS FOR CHANGES RESPONSIBLE

MAIN MISSION DEPARTURE DATE n/s 82 COMMENTS

FINA DRAT DAE n/.821. Power subsector memo to
FINAL DRAFT DATE [/s 82 be prepared in conjunction

GRAY COVER DATE (/f any) n/s 82 With project appraisal mis-
sion in Nov. - will provide
input into energy assessment
eport.

12. Preliminary indications
are that petroleum and

TIM!NG OF MI3SION YES NO fuelwood subsector contri-
AGREED WITH GOVT: X ution may also be handled

NON- STAFFWEEKS CON- through headquarters inputs,

STAFFING SPECIALTIES DEPT BANK NAME FIRMED iven good state of subsec-

CODE SOURCE FIELD HO tY2  FY FY YES NO "or/project knowledge.

OWN DEPT./REGION 3. Scope, timing and staf-

Energy Economist 307 3 12 15 iing of mission still to be
iscussed internally with

Renewable Energy Specialist 307 3 6 9 ovt. For programming pur-
oses we are scheduling this

Petroleum Sector Specialist 307 - 3 3 mission for end 1981.

SUPPORT REQUESTED

Power Sector Specialist - 3 3

PREPARING

Country Economist 3 3 6 OFFICER Masood Ahmed

INITIALS
Fuelwood Specialist - 2 2 DATE I-AL

MMIYY PRE
CER /ROG PROJ RVP

TOTAL STAFFWEEKS (SUPPORT & OWN): 38 7/81 K.Ahmed



FORM NO. 700
(2-79)

TITLE: REPORT FINAL INTERNAL COVER

Energy Assessment CODE Green

TYPE OF REPORT Formal Sector Report ACTIVITY SRA/EAB COUNTRY Nigeria

SCHEDULE ORGL PREVIOUS CURRENT REASONS FOR CHANGES RESPONSIBLE
ORIGINALI E U NCEUECMET

MAIN MISSION DEPARTURE DATE s 82 C E

FINAL DRAFT DATE white in/s 82 Programs mission to Nigeria
in mid-July 1981 will dis-

GRAY COVER DATE (/fany) green n/s 82 cuss the possibilities of
an energy sector assess-
ment with the Govt. Subject
to the outcome of this

mission, an energy assess-

ment reconnaissance mission

TIM!NG OF MISSION YES NO could be fielded in August
AGREED WITH GOVT: X - September and the scope

CON- and timing of the full

DEPT NON- STAFFWEEKSM FIRMED energy assessment would be

STAFFINGSPECIALTIES CODE BANK NAME determined thereafter.
SOURCE FIELD HO FY FY FY YES NO

OWN DEPT./REGION

Energy Economist 307 12 10

Policy Inst. Specialist 7
Conservation Specialist 8
New Energies Specialist

Petroleum Sector Specialist 8

SUPPORT REOUESTED

Power Engineer 8
Power Economist 4 PREPARING

Country Economist 6 2 OFFICER Masood Ahme V

Refinery Specialist 6 INITIALS

Coal Specialist 4 DATE

Fuelwood Specialist 2 Y OFFICER PROG PROJ RVP

TOTAL STAFFWEEKS (SUPPORT & OWN): 75 1 d 7/81 hmed
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RTN (PLEAKE L READ) ItR'UC! I ONS BE LOW DL m T rYPING FORM.)

c TeL ex - JuLy 21, 1981

954-21410 74545

ST ART
HERE TO NT BA FRAD

ITYlCOUNTRY CQLOMBO, SRI LANKA_

MESSAGE NOfORSARWAR LATEEF. REENERGY ASSESSMENT REPORT AND YOUR TELEX OF

JULY 17. WE ARE NOW WORKING WITH RYAN, DAVIS, MUNASINGHE AND CEB'S

P.N. FERNANDO ON ESTIMATING THE IMPACT OF REVISED DEMAND PROJECTIONS

ON THE REQUIREMENTS FOR ADDITIONAL INVESTMENT IN THERMAL (DIESEL)

PLANT TO MEET PROJECTED ELECTRICITY SHORTAGE IN EARLY-MID 1980S.

THESE REVISIONS ARE ESSENTIALLY IN TWO STAGES. THE FIRST STEP IS

THE REFINEMENT OF EXISTING CEB PROJECTIONS TO TAKE BETTER ACCOUNT

0 OF THE LIKELY SLIPPAGE OF LARGE NEW INDUSTRIAL/COMMERCIAL PROJECTS

1 INCLUDING THE POSTPONEMENT OF RAILWAY ELECTRIFICATION AND STAGE II

2 (B) OF STEEL FACTORY BEYOND 1985 AND THE LESS THAN FULL CAPACITY-

OPERATION OF SOME OF THESE PROJECTS--UREA FACTORY, STAGE II (A) OF

4 STEEL FACTORY, ETC.--IN EARLY YEARS. THE SECOND STAGE IS THE

EFFECT ON ELECTRICITY DEMAND OF A POLICY PACKAGE WHICH WOULD

INCLUDE THE EARLY INTRODUCTION OF A COMPREHENSIVE ENERGY

7 CONSERVATION PROGRAM AND THE POSSIBLE TEMPORARY 
CLOSURE IN THE

FIRST HALF OF 1984 OF A FEW OF THE LARGE AND PROBABLY UNECONOMIC

USERS OF POWER--SUCH AS THE NYLON VI PLANT AND UREA FACTORY. WE

20 HOPE TO COMPLETE THIS WORK BY THE END OF JULY AND THE CURRENT

21 END
OF

22 1EXI
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H-APORTAINT P AS READ E SNIUCTIONS [E LOW Z FO3 YP N PFORM

12 1

0

1 HERE 0 THINKING IS TO THEN SEND THE GOVERNMENT A LETTER OUTLINING THE

CITY1COUNTRY MAIN CONCLUSIONS OF THIS WORK._______

MESSAGENO ONEAREA WHERE THERE STILL REMAINS SOME UNCERTAINTY IS THE LIKELY

4 DATE FOR VICTORIA TO COME ON STREAM. AS YOU KNOW, THE OFFICIAL

5 DATE FOR COMPLETION IS STILL MID-1984, BUT CEB'S PROJECTIONS

6 CONTINUE TO BE BASED ON AN END-1984 COMPLETION WHICH THEY CLAIM IS

7 MORE REALISTIC. AS THIS IS LIKELY TO HAVE AN IMPACT ON THE SIZE

8 OF THERMAL REQUIREMENTS, IT WOULD BE EXTREMELY USEFUL IF YOU COULD

9 INVESTIGATE WHAT THE CURRENT VIEW IS ON THIS. IN MY WRAP-UP

10 MEETINGS WITH BOTH TILIKARATNA AND LANEROLLE I HAD EMPHASIZED THE

11 URGENT NEED FOR CARRYING OUT A STUDY TO IDENTIFY THE POSSIBLE

12 CONSTRAINTS TO THE TIMELY COMMISSIONING OF VICTORIA AND A PROGRAM

OF CONTINGENCIES TO DEAL WITH THEM. COULD YOU FIND, OUT IF ANY

14 PROGRESS HAS BEEN MADE ON THIS? MANY THANKS AND REGARDS, MASOOD

15 AHMED, ENERGY DEPARTMENT, INTBAFRAD

16

17

18

19

20

21 END
OF

22 TEXT
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SRI LANKA: EGY Assessment Rep. MAhmed:ams. I<

Cleared with & cc: Mr. F. Ahmed R.H. Sheehan
(ASA)
cc: Messrs. Lamson-Scribnere Sr. Adviser, EGY
Davis, Ryan (ASP); Shibusawa, e c

Jansen, Borthwick (ASA)



FORM NO. 700
(2-79)

REPORT FINAL INTERNAL COVER
TITLE:

Energy Assessment 
CODE 8SRIGGSY1 Green

TYIlE OF REPORT Formal Sector Report ACTIVITY SRA/EAB COUNTRY lanks

JULY/RREASONS FOR CHANGES RESPONSIBLE 307/50
SCHEDULE ORJ L PREVIOUS CURRENT INSCHEDULE DEPT./DIV.:

COMMENTS
MAIN MISSION DEPARTURE DATE same D5 /8

FINAL DRAFT DATE white • same 09/81

GRAY COVER DATE (fany) green same Assessment Report being
drafted and will be
completed as scheduled.

TIMNG OF MISSION YES NO

AGREED WITH GOVT: X

STAFFWEEKS CON-
DEPT NON-NAME FIRMED

STAFFING SPECIALTIES CODE BANK
SOURCE FIELD HO FY FY FY YES NO1 81 82VSN

OWN DEPT./REGION 1
Economist 307 2 6 1 1 8 . Ahmed X

Energy Economist 307 2 10 7 12 A. Liebent al .'

Conservation Specialist 307 X 5 5 5 B. Robinso X

New Energies Specialist 307 4 2 A. Mathw X

Petroleum Specialist 307 X 2 4\ 2 W. Matthew X

SUPPORT REOUESTED 4

Program Country Economist 1 PREPARING M. Ahmed

INITIALS
DATE 

--MM/YY PREP ROG PROJ RVP

L_ _d_
T/17/ 1 MAheud

TOTAL STAF FWEEKS (SUPPORT & OWN): 36



FORM NO. 700
(2-79)

TITLE: REPORT INTERNAL COVER

Energy Assessment CODE Grn Cover

TYPE OF REPORT Formal ACTIVITY SRA/EAB COUNTRY Zimbabwe
- RESPONSIBLE

SCHEDULE ORIGINAL PREVIOUS CURRENT REASONS FOR CHANGES DEPT./DIV.: 307/50

MAIN MISSION DEPARTURE DATE 06/5/8

FINAL DRAFT DATE white 10/81

GRAY COVER DATE (If any) green 01/8Mission has Just returned

from the field. An'

issues paper will be
circulated in early

August.

TiM1NG OF MISSION YES NO

AGREED WITH GOVT: X

NON- STAFFWEEKS -FRED
STAFFING SPECIALTIES DE BANK - NAME

SOURCE FIELD HQ FY FY FY YES NO
81 82 83 NA_ E YE_ N

OWN DEPT./REGION

Energy Economist 307 7 3 10 14 - Z. Mian

Acting Division Chief 307 1 r 2 2 - J. Bharier X

Renewable Energy Specialist 256 4 4 6 - A. Armar X -

Coal Specialist - yes 2 - 2 2 - F. Kotschwar X

SUPPORT REQUESTED

Programs Sr., Economist - 4 - 4 4 - W. Maane X PREPARING

Power Engineer 126 - 4 - 4 5 - A. Ceyhan X OFFICER Masood Ahmed

INITIALS
DATE ~

MM/YY REP PROG PROJ RVP
FFE

I 07/8 Ahmed
TOTAL STAFFWEEKS (SUPPORT& OWN): 26_33

7/10 ams.-



PARTICIPATORY MANAGEMENT INITIATIVES

Department: Energy Division: Assessments

Information Supplied By: Masood Ahme d Actin hi fe

1. Since the PARTAC report was issued in July 1979, have any initiatives

been taken in thi-s unit to improve .staf'f participation in areas

affecting their work? Yes x NO

2. If yes, please describe them briefly below.

As the division was formulated in 1980 it is not possible to identify

changes in divisional management practices 
that were brought about

directly as a result of the PARTAC exercise. 
However, since our

inception we have taken a number of measures 
to ensure a high level

of staff particpation in areas .affecting the 
work of the division

as a whole. The more important'of these include:

(i) the p'articipation of a number 6f staff in developing 
the

criteria for the selection of priority countries 
for

every assessment work;

(ii) series of'divisional discussions to define 
and refine the

concepts scope objectives of country energy assessments;

and

(iii) the direct involvement of all staff in developing 
divisional

and individual work programs.

FPlE-ASE FF ) T yOEL DAN, PARTAC CAIR, OTM D--1320, BY JULY 15, 1981.



TELEX Juty 17, 19R1

6349,6 7-4545

MANILA HOTEL

MANILA, PHILIPPINES

FOR WORLD BANK GUEST JULIAN BHARIER ARRIVING JULY 19TH.

RE BANGLADESH ENERGY SECTOR SURVEY AND OUR TELEPHONE CONVERSATION

TODAY, FOLLOWING IS THE TEXT OF THE TEL-EX RECEIVED FROM SCHWARTZ

IN DACCA OFFICE. QUOTE

AAA. ADB AND UNDP ARE PREPARING FOR A SECOND JOINTLY FINANCED

QUOTE BANGLADESH ENERGY SECTOR SURVEY UNQUOTE. THIS SURVEY WOULD

ASSIST THE PLANNING COMMISSION IN CARRYING OUT A NUMBER OF STUDIES

WHICH WOULD HELP THE GOVERNMENT FORMULATE AN OVERALL ENERGY

POLICY AND INVESTMENT PROGRAM.

BBB. TO PREPARE FOR THIS SURVEY AN ADB HIRED ENERGY CONSULTANT

DR. DAVID EDELMAN OF WASHINGTON D.C. VISITED BANGLADESH RECENTLY.

HE ALSO DID SOME FACTFINDING ON CURRENT AND PROSPECTIVE DONOR

ACTIVITIES IN THE ENERGY SECTOR. IN DISCUSSIONS WITH EDELMAN

WE POINTED TO THE MANY PARALLEL DONOR ACTIVITIES IN THE ENERGY

SECTOR HERE WHICH CLEARLY SUGGESTED THE NEED FOR CLOSER

COORDINATION. SUBSEQUENTLY UNDP ORGANIZED A SMALL DONOR MEETING

AT WORKING LEV'EL GROUPING REPRESENTATIVES FROM FRG, UK, USAID,

AND THE RESIDENT MISSION.

- END CCC. FROM OUR DISCUSSIONS, IT APPEARED THAT ADB, USAID AND IDA
OF

TEXT C

Cleared with & cc: Mr. Taylor-Lewis
cc: Mr. McCarthy

Mr. Ezzati



Page 2 -

HAVE ALL THREE SIMILAR INTENTIONS WITH REGARD TO STUDYING THE

ENERGY SECTOR TO WHICH ONE SHOULD ADD THE UNDP/WORLD BANK

EXERCISE CONCERNING THE ASSESSMENT OF INVESTMENT AND TECHNICAL

ASSISTANCE NEEDS IN THIS SECTOR.

DDD. THE SURVEY WOULD INCLUDE STUDIES EOSSIBLY COSTING A TOTAL

OF AT LEAST DOLLARS TWO MILLION OR MORE DEPENDING ON THE

INTEGRATION OF ALREADY FUNDED STUDIES. THE SURVEY WOULD BE

COORDINATED BY THE ENERGY PLANNING CELL OF THE PLANNING

COMMISSION. AMONG THE STUDIES THE PLANNING COMMISSION HAS

SUGGESTED -- AND COULD POSSIBLY BE FUNDED BY ADB/UNDP -- ARE -

(1) ECONOMIC AND ENERGY SECTOR PLANNING

(II) REVIEW OF OIL/GAS EXPLORATION POLICIES AND PROGRAMS

(III) GAS UTILIZATION STUDY AND IMPROVED UTILIZATION OF ENERGY

USE

(IV) ENERGY PRICING, INCLUDING PRICING OF GAS

(V) RURAL AND RENEWABLE ENERGY SURVEY

(VI) FEASIBILITY OF AN EAST-WEST GAS INTERCONNECTOR

(VII) TRAINING

THIS LIST IS NOT EXHAUSTIVE AND COULD BE EXTENDED DEPENDING ON

AVAILABLE FUNDING EITHER BY ADB/UNDP OR OTHER DONORS. MOST OF THE

END FUNDING WOULD COME FROM UNDP WHILE ADB WOULD BE EXECUTING AGENCY.

OF.- - - -- - -- 
- --------- - ---- _ _/



- Page 3 -

0

START
1 HERE TOHE SURVEY IS PLANNED TO START LATE CY1981, BUT THIS WILL

CITY/COUNTRY -ROBABLY-BE LATER GIVEN THE TIME IT TAKES TO LINE UP CONSULTANTS.

MESSAGE No EEE. USAID IS NOW FOLLOWING UP ON ITS DECISION OF LATE LAST YEAR

4 TO PROVIDE FUNDING TO DEVELOPING COUNTRIES -FOR SEISMIC WORK.

5 SEISMIC DATA INTERPRETATION, TECHNICAL- ASSISTANCE AND TRAINING.

6 A MISSION WAS FIELDED RECENTLY TO EXAMINE THE POSSIBILITIES OF

7 (I) A CONVENTIONAL ENERGY TECHNICAL ASSISTANCE PROJECT,

8 WHICH COULD INCLUDE ASSISTANCE TO NON-HARDWARE ASPECTS

9 OF EXPLORATION/PRODUCTION/UTILIZATION OF OIL AND GAS,

10 TECHNICAL COOPERATION, ON THE JOB TRAINING, AND

11 (II) A CONVENTIONAL ENERGY TRAINING PROJECT (I.E. TRAINING

12 AT UNIVERSITIES OR IN SPECIALIZED PROGRAMS).

A COPY OF A REPORT BY MR. CHARLES BLISS OF THE OFFICE OF ENERGY

USAID WASHINGTON IS BEING POUCHED FOR YOUR INFORMATrON. HOWEVER,

15 THIS REPORT APPEARS TO BE ONLY A TENTATIVE APPROACH.

USAID ALSO PLANS TO FIELD A MISSION IN SEPTEMBER TO REVIEW THE

7 POSSIBILITIES FOR IMPROVING RURAL ENERGY USE FOR COOKING, USE

OF BIOGAS AND SOLAR DRYING OR CROPS.

FFF. UK AND FRG BOTH CONFIRMED THEY HAD BEEN ASKED TO FINANCE

SIMILAR ACTIVITIES AS IDA, USAID AND ADB. BOTH UK AND FRG WERE

END COSIEING
OF CONSIDERING A REQUEST FOR ADDITIONAL SEISMIC EQUIPMENT. RG

2 TEXT c

_____NOT TO BE iR',! 'ITPED

SUBJECT: A__- - - -

CLEARANCES AND COPY DISTRIBUTION: - AU T HO[Ii B Famc and Sjq-aturel

E A T -- OF CAM F SEC ION



- Page 4 -

ST TOINTENDS TO LIMIT THE PROVISION OF WHOLE SEISMIC CREWS BECAUSE OF

o THE HIGH EXPENSE (DM THREE MILLION FOR ONE CREW FOR SIX MONTHS)

sFs AND PREFERS TO FINANCE EQUIPMENT FOR PETROBANGLA CREWS.

GGG. CLEARLY GOB AID REQUESTS AND DONOR ACT-IVITIES IN THE ENERGY

SECTOR APPEAR TO OVERLAP IN MANY WAYS. -UNDP AGREED THAT DURING

A FORTHCOMING UNDP/WORLD BANK ENERGY ASSISTANCE NEEDS MISSION TO

BANGLADESH A LOCAL CONSULTATIVE AID GROUP MEETING WOULD BE

REQUIRED TO STREAMLINE DONOR ACTIVITIES. PLEASE ADVISE WHEN WE

CAN EXPECT THE MISSION. REGARDS.SCHWARTZ. UNQUOTE

WOULD BE GRATEFUL IF YOU COULD TELEX RESULTS OF YOUR DISCUSSIONS

WITH ADB ON POTENTIAL OVERLAP OF PROPOSED ENERGY SECTOR WORK IN

BANGLADESH. REGARDS MASOOD AHMED, INTBAFRAD

END
OF

2 TEXT

Bangladesh: EGY Assessment Msn. MAhmed:ks

Richard Sheehan

I ENERGY



WORLD BANK / INTERNATIONAL FiNANCE CORPORATION

OFFICE MEMORANDUM
TO: See Distribution DATE: July 17, 1981

FROM: Masood Ahmed, Acting Chief, EGYEA

SUBJECT: INDONESIA: Energy Assessment Report

The next meeting to review progress on the revised version of

the above report will be held on Tuesday, July 21, at 2:30 p.m. in

Mr. Rovani's office. Please attend.

Distribution:

Messrs. Bourcier, Berney, Byer, Daffern, Gray, Munasinghe, Palmer (EGY)

MAhmed:ks



The World Bank Group

Record Removal Notice
File Title Barcode No.

Masood Ahmed - Chronological File - 1982

30450191

Document Date Document Type

14 July, 1981 Memorandum

Correspondents / Participants
To: Julian Bharier, Chief, EGYEA
From: Masoood Ahmed, Chief, EGYEA

Subject / Title
Mr. H. Beenhakker

Exception(s)
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Withdrawn by Date

Sherrine M. Thompson November 03, 2022
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WORLD BANK / INTERNATIONAL FINANCE CORPORATION

OFFICE MEMORANDUM
TO: Files DATE: July 8, 1981

FROM: Masood Ahmed, Acting Chief, EGYEA

SUBJECT: COLOMBIA - Energy Assessment Mission

1. I discussed yesterday with Jose Sokol, the country economist for
Colombia, the scope and timing of the proposed energy assessment mission.
We agreed that the mission should be scheduled tentatively for November -
December 1981 because:

(i) The Government is working on an energy sector study
itself and a first draft of this is expected to be
completed in November. The Bank mission could then
make a useful contribution in helping the Government
review the analysis and recommendations of this study.
If required, the mission could come up with alternative
demand projections, pricing recommendations, etc., for
the Government to consider in preparing the final draft.

(ii) Mr. Sokol's other work commitments would make it very
difficult for him to participate in an energy sector
mission before November. All parties agree that it
would be important for him to join this mission.

2. We also discussed how the subsector inputs into the assessment
mission - oil and gas, coal, power, etc. - could best be coordinated in
terms of timing. The regional power division is planning a mission for
November to prepare a power subsector memo. Regarding petroleum, depend-
ing on the outcome of ongoing project negotiations, EGYD2 may send out a
mission around September to update the draft appraisal report and this
could look at broader subsector issues at the same time. The main question
here is to work out a coordinated plan which would ensure that the ongoing
operational work of the various subsector specialists contributed effec-
tively to the overall energy assessment and to avoid any potential dupli-
cation of effort.

3. Within the next few weeks, we will meet with the various opera-
tional divisions involved to work out such a plan.

cc: Messrs. Sheehan, Bharier (o/r) EGY
Sokol (LC2)

MAhmed:ams.-



WORLD BANK / INTERNATIONAL FiNANCE CORPORATION

OFFICE MEMORANDUM
TO: See Distribution DATE: July 7, 1981

FROM: Masood Ahmed, Acting Chief, EGYEA \

SUBJECT: INDONESIA: Energy Assessment Report
Departmental Yellow Cover Review Meeting

Mr. Bourcier will chair a meeting on Tuesday, July 14, at 2:30 p.m.
in Room D-556 to discuss the above report, a copy of which was sent to you
on July 1. Please attend.

Distribution:

Messrs. Sheehan, Sadove, Bourcier, McCarthy, Fish, Dosik, Gillette,
Pryke (EGY)

Ms. Julius (EGY)

MAhmed:ks



Mr. Louis Perez, Program Coordinator, LAC July 6, 1981

Masood Ahmed, Acting Chief, EGYEA

LAC FY82 Ener Assessments - Forms 700

1. Further to Mr. Pfeffermann's memo of July 1, we are enclosing
Forms 700 for Colombia, Peru and Costa Rica, where we plan to carry out
energy assessments during FY82.

2. I would appreciate your sending them around to the concerned
staff in your Region for their initials and returning them to me. Follow-
ing that I will circulate these forms to the other CPS Departments for
their approval.

Enclosures

MAhmed :ams.-



FORM NO. 700
(2-79)

TITLE: REPORT
Energy Assessment- CODE Green

TYPE OF REPORT Formal Sector Report ACTIVITY SRA/EAB COUNTRY Colombia

JULY/RESNFOCHNEREPNIL
SCHEDULE ORIGINAL PREVIOUS CURRENT REASON FORDCHANGES DEPT/DIV.: 307/50

MAIN MISSION DEPARTURE DATE - - n/s COMMENTS

FINAL DRAFT DATE white _ While the timing of this

GRAY COVER DATE {/fany) green n/s mission still needs to be

Detailed outline and agreed with the Government,

staffing 09/81 we are tentatively schedul-

ing this for the late fall.

TIMiNG OF MISSION YES NO
AGREED WITH GOVT: x

NON- STAFFWEEKS CON-
STAFFING SPECIALTIES DEPT BANK NAME FIRMED

CODE SOURCE FIELD HO FY FY FY YES NO
82 83

OWN DEPT./REGION
Energy Economist 307 5 10 15 - UnidentifiEd X
Policy Inst. Specialist 3 3 6 " X
Conservation Specialist 3 3 6 " X
New Energies Specialist 3 3 6 " X
Petroleum Sector Spec. 3 5 8 X

SUPPORT REQUESTED

Power Engineer 3 3 6 X
PR PARING

Country Economist 4 4 8 X OFFICER J Bharier
Refiniery Specialist IPD 2 2 4 X INITIALS
Coal Specialist IPD ,3 ,6 X DATE----

MM/YY PREP PROG PROJ RVP
OFFICER

TOTAL STAFFWEEKS (SUPPORT& OWN):

rpo



FOR,. -0. 700
(2-79)

T1ITLE-
Energy Assessment REPORT FINAL INTERNAL COVER

CODE Green
TYP'E OF REPORT Fra etrRpr CIIFormal Sector Report ACTIVITY SRA/EAB COUNTRY Peru

SCHEDULE JULY/ PREVIOUS CURRENT REASONS FOR CHANGES RESPONSIBLE
ORIGINAL IN SCHEDULE DEPT./DIV.: 307/50

MAIN MISSION DEPARTURE DATE n__ COMMENTS

FINAL DRAFT DATE white - --
n/s 

While the timing of this
GRAY COVER DATE {/f any) preen /n/s mission still needs to be

agreed with the Government

Detailed Outline and we are tentatively schedul
staffing 09/81 ing this for the third

TIMiNG OF MISSION YES NO quarter of FY82.
AGREED WITH GOVT:

DEPT NON- STAFFWEEKS CON-
STAFFINGSPECIALTIES CODE BANK ' NAME FIRMED

SOURCE FIELD HQ FY FY FY-
- 3 YES NO

OWN DEPT./REGION

Energy Economist 307 5 5 10 7 Unidentified xPolicy/Inst. Specialist 1 3 4
Conservation Specialist 1 2 3 3
New Energies Specialist 2 4 6
Petroleum Sector Spec. 2 2 4 2

SUPPORT REQUESTED

Power Engineer 2 3 5
Programs Country Economist 2 3 5 3 PREPARING
Refinery Specialist 2 2 4R- OFFICER J Bhari

INITIALS
DATE -

MM/YY OFFICER PROG PROJ RVP

TOTAL STAF FWEEKS (SUPPORT & OWN): 4 1 JB

rpo



FORM NO. 700
(2-79)

TITLE: REPORT FINAL INTERNAL COVER

Energy Assessment CODE Green

TYPE OF REPORT Formal Sector Report ACTIVITY SRA/EAU COUNTRY Costa Rica

JULY/ REASONS FOR CHANGES RESPONSIBLE

SCHEDULE ORIGINAL PREVIOUS CURRENT INSCHEDULE DEPT./DIV.: 307/50
i COMMENTS

MAIN MISSION DEPARTURE DATE n/sCM

FINAL DRAFT DATE white
While the timing of this

GRAY COVER DATE (/fany) green - ns
mission still needs to be

agreed with the Government
Detailed outline and
staffing 09/81 we are tentatively schedul-

ing this for the last

TIMNG OF MISSION YES NO quarter of FY82 and it
AGREED WITH GOVT> ure f Y2adi

E IT CT will be a carryover to FY83.
NON- STAFFWEEKS FOAF

STAFFING SPECIALTIES CODE BANK NAME
SOURCE FIELD HO FY FY FY Y

HO 82 83 Y
OWN DEPT./REGION

Energy Economist 307 2 4 6 - UnidentifiEd, X

Energy Technologist 3 7 10 3

Conservation Specialist 2 4 6 -
New Energies Specialist 3 3 6 -

SUPPORT REQUESTED

Power Engineer 2 .4 6 - PREPARING
Fuelwood Specialist 1 1 2 - OFFICER J Bharier

Programs Country Economist 2 2 4 2 INITIALS

Coal Specialist IPD 1 2 3 - DATE

MM/YY PREP PROG PROJ RVP
OFFICER

TOTAL STAFFWEEKS (SUPPORT & OWN): 431 5 48 06/81 JB

rno



Mr. G. Slade, ASNVP June 30, 1981

Masood Ahmed, Acting Chief, EGYEA

nerySectoWork FY82 - Forms 700

1. In accordance with the guidelines for the submission of Forms 700
for FY82 sector work, attached please find these forms for energy sector
assessments in Nepal and Bangladesh.

2. While the scope and timing of both these assessments still needs
to be confirmed, I would be grateful if you could circulate the forms to
the concerned regional staff for their approval in principle.

3. Following that, I will circulate these forms to the other CPS
Departments that are likely to be involved. During the next few weeks we
hope to firm up the timing and scope of these missions in discussions with
concerned programs and projects staff.

cc: Ms. Raquel Owen, ECYEA

Attachments.-

MAhmed :ams.



FORM NO. 700
(2-79)

FIA NERNAL60II
TITLE: REPORT FINA NTERNAL COVER

Gren

Energy Assessment CODE

TYPE OF REPORT rnal Sector Report ACTIVITY SRA/EAU COUNTRY Ban ladesh

JULY/ EASON FOR CANGES RESPONSIBLE30/0
SCHEDULE ORIGINAL PREVIOUS CURRENT REASONS FOR CHANGES DEPT./DIV.: 307/50

COMMENTS

MAIN MISSION DEPARTURE DATE n/s_82
Scope and timing of this

FINAL DRAFT DATE white In/s 82 mission to be firmed

GR AY COVER DATE (/f any) green n 82 following preliminary

discussions with Govt.

For programing purposes
we are scheduling this
mission in the 2nd quarter

of FY82,

Detailed outline and 09/81 TING OF t1SION. YES N -
staffing AGREED WITH GOVT: X

NON- STAFFWEEKS CON.

STAFFING SPECIALTIES DEPT BANK NAME FIRMED
SOURCE FIELD HQ Y FY FY YES NO

1 2 83 YSN

OWN DEPT./REGION

Energy Planner 307 3 10 13 A. Ezzati x

Policy Specialist 3 3 -,6

Conservation Specialist Yes 2 3 5 Consultant x

New Energies Specialist 2 3 5'

Petroleum Sector Specialist 2 2 V. Nayyar x

SUPPORT REOUESTED

Power Engineer 2 2 4

Programs Country Economist 2 4 6 PREPARING

Refinery Specialist OFFICER J. Bharier

INITIALS
DATE

M/YPREP
OFFIR PROG PROJ RVP

AOFFICER

TOT AL ST AF FWEE KS (SUPPORT & OWN)I: 4 81J



FORM NO. 700
(2-79)

TITLE: REPORT FINAL INTERNAL COVER

Energy Assessment CODE Green

TY'E OF REPORT ACTIVITY S COUNTRY Nepal

SCEUEJULY/ RAOSFRCAGSRESPONSIBLE
SCHEDULE ORIGINAL PREVIOUS CURRENT IN SCHEDULE DEPT/DIV.: 307/50

COMMENTS
MAIN MISSION DEPARTURE DATE - - n s 2

FINAL DRAFT DATE white - - n/s 82 Scope, timing and staffing

of this mission 
to be

gree n/s82_determined following pre-
GR AY COVER DATE (/f aniy) green - - n/ S, 82dermndflwigp -

liminary discussions with
Govt. For programming

Detailed outline and 
purposes we are scheduling

Detafie outle athis mission in the 3rd

staffing - - 10/81, quarter of FY82.

TIMNG OF MISSION YFS NO

AGREED WITH GOVT:

DEPT NON. STAFFWEEKS FOAE
STAFFING SPECIALTIES BANK NAME FIRMED

CODE SOURCE FIELD HG FY FY FY YES NO
___ 8h 81_ _

OWN DEPT/REGION

Energy Economist 307 3 5 8

Policy/Inst. Spec. 3 3 6

New Energies Specialist 3 3 6

Petroleum Sector Spec. 1 1 2

SUPPORT REQUESTED

Power Engineer 3 3 6

Fuelwood Specialist 1 1 2 PREPARING

Programs Country Econ. 2 4 6 OFFICER J Bharier

S 7..L. INITIALS
DATE

IMM/YY PREP PROG PROJ RVP
OFFICER

TOTAL STAFFWEEKS (SUPPORT & OWN): 40681 JB

rpo



WORLD BANK / INTERNATIONAL FINANCE CORPORATION

OFFICE MEMORA NDUi\
10 Mr. G. An. Baldwin, AEPDR DATE: June 29, 1981

FROM: Masood Ahmed, Acting Chief, EGYEA

SUBJECT: FY82 Energy Sector Work - Forms 700

1. Further to Mr. Ruddy's memorandum of June 17, attached please find
Forms 700 for Papua New Guinea and Indonesia, the two countries in your
region where we plan to do energy sector work in FY82. The work in Indonesia
will be a carryover from this fiscal year.

2. Rcgarding PNG, Julian Bharier is out there to discuss the scope and
timing of the proposed assessment mission and this will be firmed up on his
return at the end of July. In the meantime, we are tentatively scheduling
this mission for November/December 1981,

Attachments .-

MAhmed: ams , -



FORM NO. 700

(2-79) 
REPORT FINAL INTERNAL COVER

Tnergy Sector Assessment CODE 7ISGGSY

TYFE OF REPORT Formal ACTIVITY S'2A/FEAU COUNTRY INDON.ESIA

RESPONSIBLE

SCHEDULE ORIA REASONS FOR CHANGESRSPSIL
UL PREVIOUSI CURRENT IN SCHEDULE DEPT./DIV.: 307/50

SCHDUL ORIGINAL NC% SCHEDULES=
- COIMMENTS

MAIN MISSION DEPARTURE DATE

FINAL DRAFT DATE yelloC _ 073

GRAY COVER DATE (/fany) (reen / Report now in white cover.

Follow up mission to dis-

cuss recommendations with

Carry over from FY31 Government tentatively

scheduled for August 1981.

TI* 1NG OFvMA 1SON YES N -

AGREEDMWTHGOVT X

STAFFWEEKS CON-

DEPT N ON- NAE FIRMED

STAFFING SPECIALTIES CODE BANK
SOURCEI FIELD HO FY FY FY YES iNO

OWN DEPT./REGION

Energy Economist 307 - 2 2 J.Bharier

Energy Planner Cons. 2 5 N-B.Prasaa X

SUPPORT REQUESTED

PREPARINt Masood Ahmed
OFFICER

Programs Country Economist 2 2 I. Zincir INITIALS
DATE-

1MM/YY PREP PROG PROJ RVP
_ CER

TOTAL STAFFWEEKS (SUPPORT & OWN): 13



FORM NO. 700
(2-79)

TITLE: REPORT FINAL INTERNAL COVER
Energy Assessment CODE Green

TYPE OF REPORT Formal Sector Report ACTIVITY SRA/EAU COUNTRY Papua New Guinea
RESPONS|BLE

SCHEDULE i PREVIOUS CURRENT REASONS FOR CHANGES EPTIV 307/50
ORIGINAL! IN SCHEDULE

MAIN MISSION DEPARTURE DATE - n/s 82 CO S VTMM EN T S

FINAL DRAFT DATE white - - n/s82

GRAY COVER DATE (/fany) green - - n/s 82 We have tentatively
scheduled this mission for
Nov./Dec. 1981, but the

Detailed outline and staffing 09/81 scope and timing will be
finalized at the end of Jul

.when Mr. Bharier returns
from his reconnaissance

TM:NG OF MIMSION YES NO mission to PNG.
AGREED WITH GOVT: x

NON- STAFFWEEKS CON.

STAFFING SPECIALTIES DEPT ANK NAME FIRMED
CODE SOURCEFIELD HQ FY FY Y NO

_____ ____ ____ _____ ____ ____ __ __ 83 _ _ _ __ _ _ _ ESI NO -82 83

OWN DEPT./REGION

Energy Economist 307 2 10 l2 .Liebenthal x

Policy/Inst.Specialist 2 2 4 ? x
New Energies Specialist 2 4 6 ? x

SUPPORT REQUESTED

Power Engineer l 1 PREPARING
Programs Country Economist *2 2 4 OFFICER J. Bharier

INITIALS
DATE

OFMM/Y PREP PROG PROJ iRVP

TOTAL STAF FWEEKS (SUPPORT & OWN): 2 06/81



WORLD BANK / INTERNATIONAL FINANCE CORPORATION

OFFICE MEMORANDUM
TO: Mr. Ian M. Hume, Senior Economist, EMNVP DATE: June 29, 1981

FROM: Masood Ahmed, Acting Chief, EGYEA

SUBJECT: FY82 Energy Sector Work - Forms 700

1. Attached please find Forms 700 for energy sector assessments in
Turkey, Romania, Morocco and Tunisia. We have not prepared a form for
the energy exercise in Yugoslavia as this is being handled by Mr. Reekie's
division.

2. I would be grateful if you could circulate these for approval and
initial to the concerned regional staff. Following that, I will send
these forms to IPD for their initials.

Attachments



FORM NO. 700
(2-79)

TITLE: REPORT FINAL INTERNAL COVER
Energy Assessments CODE Green

TYFE OF REPORT ACTIVITY SRA/EAB COUNTRY Tunisia

RESPONSIBLE
SCHEDULE JULYI PREVIOUS CURRENT REASONS FOR CHANGES REPTIVL

ORIGINALI IN SCHEDULE 307/50

MAIN MISSION DEPARTURE DATE COMMENTS

FINAL DRAFT DATE whitens Mission scope and timing

GR AY COVER DATE (/f any) Ito be firmed up following
green n/s preliminary discussions

with Govt. and subject to
progress of ongoing studies
in the energy sector.

Detailed outline and 09/81 For programing purposes we
staffing TIM:NG OF M'>SION YES NO are tentatively scheduling

AGREED VJITH GOVT: X this mission for the end

NON- STAF~WEEKS CON- of FY82.

STAFFING SPECIALTIES DEPT BNK-NAME FIRMED
CODE SOURCE FIELD HQ FY FY FY YES NO

OWN DEPT./REGION

Energy Economist 307 2 2 4 11
Energy Technologist 1 2 '3 5
Policy/Inst. Specialist 4
Conservation Specialist 1 1 2 6
New Energies Specialist 1 1 2 6
Petroleum Sector Specialist 1 1 2 4

SUPPORT REOUESTED

Power Engineer 1 1 22

Power Economist - 2 PREPARING

Erograms Country Economist 1154 1 3 4 4 OFFICER

INITIALS
DATE

OFF CRER PROG PROJ RVP

TOTAL STAFFWEEKS (SUPPORT& OWN): 06/8 Ehar e



FORM NO. 700
(2--79)

TIT LE: REOTFINAL INTERNAL COVER
Energy Assessment CODE Green

TYF OF REPORT Pormal Sector Report ACTIVITY SRA/EA3 COUNTRY Romania

SCHEDULE JULY/ PREVOU C REASONS FOR CHANGES RESPONSIBLE
OR!G N AL CL. RRENTIN SCHEDULE DEPT./DIV.- 307/50

MAIN MISSION DEPARTURE DATE 10/81 - 8 COMMENTS

FINAL DRAFT DATE white - -

Mission scope and staff-
GReOVROAE/fn)/ren-ing as well as timing

subject to discussion

with Government and
progress of power, in-

dustrial energy conser-

vation, and petroleum

F O Yproject work.
T121:%G OF MIS17SION YE o
AGREED WVITH GOVT: X

"CPE Specialist" would

DEPT NON- STAFFWVEEKS CON. be a consultant familiar
STAFFING SPECIALTIES CODE BANK NAME FIRMED with East European econo-

SOURCE FIELD HO FY FY FY YES NO mic systems assigned to

analyzed procedures and
OW.N DEPT./REGION criteria used in energy
Energy Economist 307 6 7 13 1 D. Hughart X and making investment
Energy Technologist 256 3 3 -.6 - A. Ezzati X decisions in the energy
Conservationj Specialist 4 4 8 sector.
CPE Specialist yes 4 4 8 X

SUPPORT REQUESTED

Programs Country Economist 4 4 8 PREPARING
Refinery Specialist IPD 3 3 6 OFFICER D. Hughart
Coal Engineer IPD 3 3 6 INITIALS
Coal Economist IPD 3 3 6 DATE

MM/YYiP PROG PROJ RVP

TOTAL STAFFWEEKS (SUPPORT & OWN): 6 _ 06/81DH



FORM NO. 700

(2--79)

TITLE: REPORT FINAL INTERNAL COVER

Energy Assessment CODE Green

TYPE OF REPORT Formal Sector Re-ort ACT!VTY SRA/EAB A' NY TURKEY

SJULY/ REASONS FOR CHANGES RESPONSIBLE

SCHEDULE CR0 PREVIOUS! CURRENTI RESPONIVLE

CiINAL IN SCHEDULE DEPTD Vv:-)7 / R

MAIN MISSION DEPARTURE DATE 8 COMMENTS

FINAL DRAFT DATE white p i r s n
I - - ~Preliminary mission now

GRAY COVER DATE [/fany) green in field to determine

date for main mission.

Staffing and detailed

outline -TxNG OF MISSION YES NO

AG REED W'.ITH GOVT:X

STAFFVVEEKS CON.1
.DEPT N ON- STFWESFIRMED

STAFFING SPECIALTIES BAN K NAME

CODESOURCE FIELD HQ FY FY FY YES NO
8 2 83

OWN DEPT./REGION
Mission Leader 3 >5 8 Chadenet

Energy Economist 07 3 7" 10 - Berney

Policy/Inst. Specialist -2 4 & - Czkan

Conservation Specialist 2 4 6 - Cons.

Rural Energy Specialist 3 6 8 - TobiasCCons.)

Fuelwood Specialist 3 3 6

SUPPORT REQUESTED

Power Engineer 3 3 6 ? PREPARING

Power Economist 3 3 6 - Russell OFFICER J Bharier

Programs Country Economist(SrL) 3 8 Zaman INITIALS
Refinery Specialist IPD 3 3 6 - DATE

Coal Specialist IPD 3 3 6 - / FICER PROG PROJ RVP

TOTAL STAFFWEEKS (SUPPORT & OWN): 76.1 16/8l



FORM NO. 700
(2-79)

TITLE:'ITM N.Ra

NERGY SECTOR ASSESSMENT REPORT FINAL INTERNAL COVER
CODE Green

Formal ACTIVITY SRA/EAB COUNTRY MOROCCO
ORIGINAL PREVIOUS CURRENT REASONS FOR CHANGES RESPONSIBLE

IN SCHEDULE DEPT./DIV.: 307/50
MA/8N MCOMMENTS

GRNAY COVR DATE /y06/82 Mission postponed to 01/82
because of EGYEA staff cons
traints. Issues paper to
be prepared by end-September
by EGYEA in consultation
with EMENA, as basis for
discussion of scope and
timing of mission withTIANG OF MION YES NO Government. The coal

- AGREED WITH GOVT: x specialist would do his
STAFFING SPECIALTIES DEPT NON. STAFFWEEKS CON. field work in September/

CODE SONC NAME FIRMED October 1981.SOURCE FIELD HQ F6 FY FY YES NO

OWN DEPT./REGION
Energy Economist 307 3 8 -11 D. Hughart xIPolicy/Inst. Specialist 307 3 3 6 D x
Conservation Specialist 307 CONS. 3 3 6'\ Consultant
Petroleum Specialist 307 2 3 5 C x

SUPPORT REOUESTED

Power Engineer/Economist (EMP 156 3 10 13X
Refinery Specialist (IPD) 305 2 3 5P RCoal Specialist (IPD) 305 2x OFFICER M. Ahmed
Programs Economist (EM2) 154 3 4 7 x

DATE INITIALS

I NIM/YY PREP
MM/YY OFFICER PROG PROJ RVP

TOTAL STAFFWEEKS (SUPPORT& OWN): -58 06/81


