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HANK INTERNATIONAL FINANCE CORFORATION J

0‘{ FICE MEMORANDUM "

June 30, 1986

Mr. Bernard Montfort, Chief, EGYS1 . .
Vineet Nayyar, Chief, AEPEN ?{wu!fw*lkﬁ/

6-0001

MALAYSIA - Technical Assistance to the Sabah Electricity
Board (SEB).

As explained in the Back-to-Office Report, dated June 3,
1986, of the Review of Power Sector Issues and Options, SEB had
indicated to the sector mission that it would send a request for a
detailed Bank review of its operating practices. We have now
received the enclosed letter requesting Bank”s assistance for this
review. Such a review could take the form of a standard ESMAP
operation, which can be conducted by EGY using UNDP resources.
This review is expected to result in the development of a
financeable efficiency improvement package for the power sector,
which could become a component of the proposed Bank energy sector
loan to SEB and the Sabah Energy Corporation (SEC) (paras 11-18 of
the Back-to-Office Report).

HRazavi:gd
U

cc:Messrs. Yenal (AENVP), Davar, Karcher,(AEPDR), Dutt, Struben

Yusuf (AEASP), K. Ahmed, Albouy, Sopher, Mehta (AEPEN), ChurcE}ll 3)

McCarthy, Saunders, Fish Green, Gulstone, Koening (EGY). AEP“and
Div. Files

P-1866



Note

DATE: June 27, 1986
TO: Mr. Steve Klein, USAID, Rabat Office
1<
FROM: Naiem éﬁ;rbiny, Energy, World Bank

SUBJECT:  MOROCCO: Household Energy Strategy

1 Enclosed please find our draft of Project Document No. 1 of the
study mentioned above. It is identical to the Activity Initiation Brief
of February 1986 in many parts, but it is also new in others. The new
parts incorporate comments received from the Government, USAID, and the
Bank following circulation of the February version. The present version
is entitled '"Scope of Work and Conceptual Design'", and the new parts
appear as paras. 3.1 = 3.5; 3:28 = 3.323 and 4.1 = 4.5, Please
circulate to Rob and Mohamad. I would appreciate it if you take a good
look at those paragraphs and let me know what you think by July 15.
Subsequently, we shall issue the document in final form, both in English
and French, at which time it may be distributed to the Government and
consultants.

2. Next on our agenda is the set of outlines for the six Policy
Working Papers identified in the enclosed document. Together they will
constitute Project Document No. 2, to be circulated in the Bank and to
all members of the interministerial Task Force. This approach enables us
to identify the pertinent questions, on the basis of which the
questionnaires will be formulated. You should expect draft Document No.
2 to reach you in about two weeks.

i 2 Documents 3 and 4 will be the draft questionnaires for households
and energy suppliers, respectively. They are targetted to be issued at
the end of July.

4. Documents 5 and 6 will be the draft samples for households and
energy suppliers, respectively. As per my telephone conversation with
Rob on June 24th, I wold like to have those completed by INSEA around the
end of July.

5. We will then have Aug. 1 - Sept. 10 to review sample design and
questionnaires before proceeding to the pilot test during Sept. 24 - 30,
1986.

6. Regarding the Field Manager, it 1is only fair to let MEM have
until the end of July to identify a candidate. If by that time they have
not been able to identify suitable candidates, we will have to produce
the short list after ascertaining individual availability. The final
choice still has to be that of MEM. What do you think?

cc: Vicki Pierce (EM2), Joe Leitmann (EGY)

NSherbiny:bre



GOVERNMENT OF MOROCCO

HOUSEHOLD ENERGY STRATEGY

Project Document No. 1

Scope of Work and Conceptual Design

June 1986

An Energy Sector Management Assistance Study

Jointly Financed by

The United States Agency The World Bank
for International Development



GOVERNMENT OF MOROCCO

Household Energy Strategy

Scope of Work and Conceptual Design

I. BACKGROUND

l.1 The 1984 Energy Assessment Report for Morocco noted the
increasing degradation of the country's forest resources and highlighted
the need for a biomass resource/rural energy survey for planning
purposes. The January 1986 Energy Status Report for Morocco stressed the
need for the country to develop a broader household energy strategy which
would identify the characteristics of rural and urban consumer demand for
energy and ways to improve the supply and distribution of energy
products. Lack of concerted action in these areas has made it difficult
for the country's efforts to meet household energy needs. Major problems
which have resulted are: the continuing depletion of forest resources;
the possible mismatch between the supply of petroleum products and
household demand; and the subsidization of some household fuels without
an economic assessment of the alternatives, possibly leading to
bottlenecks in the present structure of distribution and retail channels.

1.2 The household sector in Morocco accounts for 52% of total energy
consumption, and woodfuel accounts for more than 80% of household energy
consumption. All other sectors consume only commercial energy, primarily
petroleum products and electricity. With close to 40% of overall energy
consumption derived from fuelwood (527 x 80%), deforestation is
proceeding at the rate of about 35,000 hectares per year. Although this
is a relatively small portion of Morocco's total forest cover of 5.3
million hectares, the potential economic and ecological damage of
deforestation in some specific locations in the long-run is enormous.

Issues

1.3 The need for a household energy survey in the country is
heightened by the absence of reliable data on the level, composition, and
costs of household fuels, both traditional and commercial. Information
on marketing and distribution channels for the alternative fuels also is
lacking. As a result, the Government of Morocco (GOM) has not developed
a comprehensive strategy for addressing household energy needs. The task
before it now requires:

(a) developing a national action program for
managing energy demand in households;



(b) developing a national action program for
conserving and developing woodfuel resources;

(c) formulating pricing policies for commercial
energy which support demand management and
encourage conservation and inter-fuel
substitution in households}

(d) adopting a systematic strategy for marketing
and distributing renewable and commercial
energy products to households; and

(e) establishing a reliable data base sufficiently
disaggregated by region to allow empirically-
based policy formulation in the areas mentioned
above.

Institutions

1.4 As the energy needs of households cut across the operational
domain of several agencies, institutional responsibility for household
energy policy in Morocco is diffused. The Ministry of Energy and Mines
(MEM) 1is responsible for centralized energy investment planning.
Although MEM has recently established a planning unit with USAID
assistance, it is not involved in matters related to household energy.
The Forestry Administration handles reforestation planning and
implementation but has not yet become involved in fuelwood per se. The
Renewable Energy Development Center (CDER) and the Ministries of
Agriculture and Interior are active in renewable energy development and
pilot project testing in several communities for various purposes,
including household use. However, most activities are directed at
community use, such as by schools, hospitals, farms, etc. The National
Electricity Office (ONE) is responsible for electric power generation and
development and the regies distribute electricity to final users. The
plans and actions of both entities thus affect the pattern of household
energy use and are indeed affected by such pattern at the same time. The
National Petroleum Office (ONAREP) and the National 0il Products Company
(SNPP) directly manage petroleum product supply and distribution. As in
electricity, there is some degree of interdependence between the action
programs of these institutions and the energy behavior of households.
Finally, the Ministry of Planning is responsible for integrating energy
sector plans and policies into macroeconomic analysis.

Rationale for Strategy Development

1:5 The GOM needs a strategy for systematically identifying
appropriate energy pricing, supply and distribution policies for
households to guide the many agencies involved in the sector. This

strategy should be built on a reliable, disaggregated data base which
will provide empirical findings on existing patterns of household energy



demand and supply and their costs in the country's numerous provinces.
At the suggestion of the Bank, the government has established a
counterpart Task Force under the leadership of MEM to manage the project
locally and provide an institutional base to assure continuity of the
project. In addition, the large data base that would be generated is
proposed to be maintained in a data bank in the Energy Planning Unit of
the MEM., The objective is to help establish a defined plar ‘ing
capability within the GOM to better meet the energy needs of Moroccan
households, from both socio-economic and ecological perspectives. The
resources and steps involved in establishing this capability are
described in the policy working papers (paragraphs 3.18 - 3.33).

II. STUDY OBJECTIVES

2.1 The overall objective of the study is to formulate an
empirically-based strategy for the GOM to use in evaluating policy
options for household energy. This work involves:

(a) developing a data base on the quantities and
relative costs of fuels used in Moroccan
households, the marketing and distribution
channels of those fuels, and the patterns of
household energy supply and demand, reflecting
regional and seasonal variations;

(b) defining, developing and evaluating a set of
priority energy policy options;

(c) preparing a detailed, coordinated action plan
to minimize the cost of household energy
consumption, protect the country's domestic
energy resources, especially fuelwood, and
better meet household energy consumer needs
projects which can be integrated into regional
development plansj; and

(d) identifying some potential projects for rural

and urban households which can be integrated
into regional development plans.

In the process of executing these activities, the aim 1is to
transfer skills and techniques to Moroccan staff so that they can perform
similar exercises without foreign expertise in the future.

Data Base

2ud The required data base should cover:

(a) prices, quantities and types of household fuels
consumed}



(b) household expenditure patterns for fuel and the
relative burden of fuel in the household
budget;

(c) household cooking appliances and measurements
of their efficiency;

(d) cooking habits, including regional, seasonal,
income and rural-urban variations;

(e) non-cooking energy end-uses, and their
variations according to region, season, family
income, and rural-urban locationj

(f) marketing and distribution channels for
household energy;

(g) availability and cost of existing and potential
fuel substitutes;

(h) household attitudes toward possible changes in
energy use and energy sourcesj and

(i) institutional capabilities for implementing the

household energy projects and policies
identified.

Policy Options

2.3 To minimize household energy expenditures and preserve the
national energy resources without significantly reducing consumer
satisfaction, the study will consider inter-fuel substitution, demand
management, and improved of energy supplies.

2.4 Inter-fuel Substitution. Inter—fuel substitution was identified
as a priority in the Energy Sector Status Report because the harvesting
of fuelwood for household energy use 1is the major cause of forest
degradation in some locations. The principal substitutes for wood-fuel
are liquefied petroleum gas (LPG), other petroleum products, coal,
agricultural and agro-industrial residues, manure, and in some cases,
hydro-electricity. The study aims to examine these substitutes for: (a)
improvements in their marketing and distribution; and (b) the potential
for developing new fuel substitutes (e.g. agro-wastes and other
renewables).

2.5 Demand Management. Results of the household survey (paragraphs
3.2-3.11) would reveal the potential impact of conservation and economic
pricing on the amount of energy consumed and the efficiency of fuel use
in the average household. To meet these objectives the study will
consider:




(a)

(b)

(c)

(d)

2.6 Improved Supply. Results of the supply system

reducing fuelwood consumption through the use
of improved stoves, as already has been done in
some World Bank projects in Niger, Ethiopia,
and Burundi;

reducing the consumption of commercial fuels
through the wuse of more efficient energy
equipment (lamps, stoves, space and water
heaters, etc.);

using promotion and extension campaigns to
modify inefficient cooking habits; and

pricing traditional and commercial energy
products to reflect their economic costs.

(paragraphs 3.12 - 3.17 ) would provide guidance in:

(a)

(b)

(c)

(d)

(e)

(£)

maintaining the resource base of woodfuel:
reforestation efforts have relied almost
exclusively on state-managed plantations
financed by limited government allocations.
This survey would explore the potential for
commercial forestry development to supplement
government efforts;

increasing the efficiency of converting wood to
charcoal through the use of improved kilns;

improving wood harvesting practices: The free
access to forests and random harvesting of wood
have contributed both to deforestation and
inefficient reafforestation. The imposition of
stumpage fees (suggested by the Bank in
Burkina, and already adopted in Ghana) or other
fees in Morocco will be assessed;

reviewing the efficiency with which woodfuel
and charcoal are distributed in urban areas;

identifying and quantifying the bottlenecks in
marketing LPG and other commercial fuel
substitutes; and

reorganizing the distribution system for
petroleum products in rural and urban areas.

survey



Action Plan

2.7 Based on the development of the data base and the articulation
of the available policy options, the study moves to the final stage: to
synthesize results and prepare an action plan addressed to the
empirically identified needs of Moroccan households. The objective of
this plan 1is to minimize the cost of household energy consumpt on,
subject to the constraint of protecting the country's energy resources.
Setting priorities to guide the implementation of specific
recommendations and proposed policies/programs is crucial to the
formulation of the action plan.

IIT. OUTPUTS AND SCOPE OF WORK

3.1 The proposed work to be done in formulating a household energy
strategy for Morocco consists of generating a household energy survey, an
energy supply system survey, and a policy option analysis. To produce
these results, several key tasks are proposed.

The Household Energy Survey

3.2 The purpose of the household energy survey is to capture the
pattern and cost of household energy, identify seasonal and regional
variations in these patterns, and examine policy-sensitive variables.
The necessary information may be gathered first by reviewing previous
surveys on related topics, and then directly by surveying households

throughout rural and urban Morocco. For this information to be
representative of the country as a whole, the following six stages should
be observed in generating the data base: sample design and selection,

questionnaire design, pilot testing, full survey, plans for machine
tabulation requests, and basic tabulations. It has been proposed that a
team of Moroccan consultants be contracted to assist in carrying out
these activities. The Bank mission of April 1986 reviewed the
capabilities of Moroccan consulting firms which specialize in survey work
and identified the most suitable candidates for the job. The mission
communicated its recommendations to USAID, and its Rabat office has begun
to prepare, with Bank assistance, contracts for the activities which AID
intends to finance as part of its contribution to the project.

3.3 Sample design and selection: The first step in the survey is to
decide the nature and number of households that will make up the
stratified random sample. Both the structure and size of the sample
should allow for making generalized statements about the energy
consumption patterns and behavior of Moroccan households. In setting the
sample design two major surveys should be considered: the latest
population census, and the recently conducted family budget survey. Both
were conducted by the Statistics Department of the Ministry of
Planning. The family budget survey 1is stratified according to the




population census and was drawn from a master sample which will be used
as the sample frame (statistical tabulations from which the sample is
drawn) for the proposed exercise. Standard statistical procedures should
guide the selection process of households. The consultants, 1in
coordination with Bank staff, should provide the design for the
appropriate size and geographical distribution of the sample. It is
worth noting here that the criteria presently used to draw lines of
regional demarcation are 1inappropriate for the objectives at hand.
Administratively, Morocco 1is divided 1into forty-nine ©provinces;
economically, it is divided into seven regions. To capture the regional
variations in energy use, neither of these divisions is satisfactory.
The task before the consultants is to come up with a regional division of
the country that maps existing divisions (administrative and/or economic)
into climatically differentiated zones.

3.4 Care in designing the sample and developing systematic
guidelines for selecting households should facilitate: (a) computing the
probability that the drawn sample is 1indeed representative of the
universe of Moroccan households; and (b) assigning relative weights to
the information derived from any given household in constructing the
overall profiles of energy use in households. The objective is to make
generalized statements about the energy behavior of households with known
probability.

3.5 Given the expected large seasonal variations in household energy
use, conducting the survey at any given time of the year will most likely
bias overall results for the rest of the year because energy use is
typically high during the winter and low during the summer. Therefore
the survey will be repeated to capture the full effects of seasonality.
In discussions with Moroccan experts, it was concluded that the survey
ideally should be conducted in three rounds timed as follows: January
for winter, April for spring (or October for fall) and July for summer.
The size of the sample need not be the same for each round the survey is
conducted. Indeed the second and third rounds may be conducted with
substantially smaller samples than the first. To minimize bias in sample
selection, a portion of the households visited during the first round
should be visited during the second; the rest may be new. Similarly, a
portion of the households visited during the second round should be
visited during the third. The appropriate size of the samples involved
should be established by the consultants contracted for this activity.
Finally, the duration of the survey should be made to capture the peak of
the season for each trial. Generally, the duration of each round should
not exceed 3-4 weeks to assure that the collected observations are
sufficiently compatible and provide a systematic basis for comparison.

3.6 Special attention will be focused on the possible wvariations
between rural and urban patterns of household energy use 1in each
province. The rural-urban differences will be wused to test some

hypotheses, for example, the less efficient fuel consumption in average
rural households, and the greater reliance of rural households on
woodfuels and urban households on commercial fuels.



3.7 The Questionnaire Design: The questionnaire is the tool
proposed for obtaining the information identified (in para 2.2 above)
through direct contact with households. For this reason, the design
phase requires breaking down broad policy issues into more narrowly
focussed categories, and each of these in turn into a number of questions
to derive quantitative indicators for some of the qualitative concerns of

policymakers. The questionnaire should take about one hour for
respondents to answer, and it should be written in a facile language
which 1is easy for respondents to understand. The design of the

questionnaire should go through several iterations. The first would be
based on two aspects: (a) household energy surveys done elsewhere, where
some hypotheses concerning household energy behavior have been formulated
and tested; and (b) the data requirments for the policy working papers.
The second iteration would result from discussions with experts on
Moroccan conditions in Washington. A third iteration would result from
intensive discussions with Moroccan experts in Rabat, especially those
active in family budget surveys, and policy-makers.

3.8 The Pilot Test: Field pretesting of the questionnaire is
proposed for a number of localities which represent the diversity of
Morocco's geographical, climatological and rural-urban conditions. In
consultations with the experts designing the sample, the project
officer(s) should decide on an appropriate number of households to be
pretested in the pilot survey. The key objective of the pilot survey is
to test the questionnaire design and the logistics of conducting the
general survey itself. In testing the questionnaire, the interviewing
team should identify the following in the questions posed: ambiguities
and/or inconsistencies; imprecise and/or confusing language in phrasing;
redundancy and/or irrelevance of questions. The pilot test will be
conducted by the interviewers going through the questionnaires with
respondents in their homes and the test should take no longer than one
week to keep costs down. Results of the pilot test should provide the
basis for the final iteration in questionnaire design. In testing the
logistics of conducting the survey, the results should help to determine
the most appropriate timing of interviews and the final size,
composition, and required skills of the interviewing teams.

3.9 The Full Survey: The survey should be designed to cover
households 1in Morocco's different climatic zones, all within the 3-4
weeks duration. The division of the survey team among zones will be
decided according to the sample design which follows the country's
population clusters, with the objective of producing about 1000 completed
questionnaires per week. After verification by heads of interviewing
teams in their respective locations, questionnaires will be shipped to a
central point for processing. The data contained in the wverified
questionnaires will be transcribed to a computer tape as the results
arrive at the central point. At the end of the survey, the processing
team will have produced an edited computer tape containing the data from
the completed questionnaires. This tape represents the raw material for
the analysis that follows.




3.10 Machine Tabulation Requests: To transform the raw data into a
useful format, the project team will produce basic tabulations using
machine tabulation ‘requests (MTRs). The MTRs are series of commands

written in one of several computer languages to perform the task of
showing how data on two variables (or three, at the most) are related, in

a tabular form. An example would be how much fuelwood is wused in
households according to level of family income, regional locatior . or
rural-urban position. The challenge in developing the MTRs is the

requirement of spelling out all the required data in advance. Studies
done elsewhere would be quite useful 1in developing the MTRs, such as
studies used to formulate the questionnaire in the first place. It may
be best to develop the MTRs in chapters according to the major categories
identified in the questionnaire; for example, types of household fuels,
cooking habits and equipment, non-cooking energy end uses, costs of fuel
use, etc. These categories will be better defined 1in successive
iterations of the questionnaire design.

3.11 The Basic Tabulations: The output that would result from
applying the MTRs to the raw data tape is the set of basic tabulations.
The latter would best be obtained in two forms: a hard copy to assist
the project team both in identifying the basic variables necessary for
further analysis and in shaping the direction of policy discussionsj and
a tape to be used for further analytical work which would underlie the
more complex multivariate analysis that may be required for the working
papers or for formulating the strategy. The basic tabulations will be
produced in the same categories as the questionnaires and MTRs.

The Energy Supply Survey

3.12 The purpose of the energy supply survey is to identify ways to
improve the overall energy supply to households. This survey will be
conducted in parallel with the household energy survey and will have a
similar series of outputs. The objectives in modifying the system of
energy supply for households are stated in para 2.6. As planned for the
household survey, the necessary information about the energy supply
system may be gathered first by reviewing previous studies on related
topics and directly by surveying individual entrepreneurs involved in
marketing and distributing energy products for household use. This group
covers heads of small enterprises and individual operators, both in rural
and urban areas, handling either traditional or commercial fuels.

3:13 Sample Design and Selection: Unlike the sample design of the
household survey, the present task 1is without precedent in Morocco.
Therefore, the consultants should first establish an appropriate frame
from which to draw the desired sample. As a guideline for supply sample
design, the location of entrepreneurs to be surveyed should correspond to
the location of clusters of households to be surveyed. The consultants
assigned this task should establish the overall size of the national
sample and the «criteria for selecting the respondents to be
interviewed. The same methodical rules applied in the households sampl=2
should apply equally to the supply system sample to facilitate: (a)
computing the probability that the drawn sample is indeed representative
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of the universe of Morocco's energy suppliers; and (b) assigning relative
weights to the information derived from individual suppliers in
constructing the overall profiles of fuel supply to the country's
households. The objective 1s to make generalized statements about the
energy supply system with known probability. The sample design team
should decide whether a repeat survey 1s needed to capture seasonality.

3.14 The Questionnaire Design: The energy supply questionnaire is
the tool proposed to gather the data needed ultimately to improve energy
supplies in Morocco. The same care and deliberation exercised 1in

formulating the household questionnaire are equally applicable in this
task to divide the broad issues into more narrowly focused questions to
derive quantitative indicators. Considerations of the questionnaire's
length and clarity of questions should be equally observed in this
task. This questionnaire also will be formulated in iterations, guided
first by work presently undertaken by the Bank for Ethiopia, Ghana and
Rwanda, then modified by discussions in Washington and Rabat.

3.15 The Pilot Test: The energy supply questionnaire will be
pretested at the same time and in the same localities as the household
questionnaire. Guided by the assessment of consultants, the project
officers should decide on the appropriate number of supply questionnaires
to be pretested. The results of the pilot test should help fine-tune the
survey tool and prepare it for the full survey.

3.16 The Full Survey: The energy supply survey will be conducted in
the same locations and for the same duration as the household survey.
The same teams that conduct the household survey also will conduct the
supply survey. However, heads of the interviewing teams should be
responsible for the supply survey because they will be selected partially
on their past experience and ability to elicit responses from business
people who are often reluctant to participate, as experience elsewhere
has shown. The interview 1is to be carried out in the respondent's
workplace where records can be accessed in response to questions that
require quantitative information. Under no condition, however, should
the respondent be allowed to answer in writing as this may result in
biasing the collected data. If the respondent does not have the time to
respond at one point, the surveyer should repeat his trial during a more
convenient time.

3.17 The Analysis Plans and Basic Tabulations: These will be
conducted using the same logic and logistics as in the household survey.

Analysis of Policy Options

3.18 The large volume of data to be generated from the two surveys of
this study will require major analytical efforts to respond to the
various policy concerns in a systematic and comprehensive fashion. Since
empirically based reports often take a long time to produce and some
policy concerns addressed by these surveys require an immediate response,
a special format for reporting the findings should be considered. Under
the circumstances, a series of working papers is proposed to fill the gap
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between the basic tabulations and completion of the main report. Each
working paper would explore one of the six major themes so far
identified: (1) woodfuel development; (2) household options in energy
conservation; (3) improving the efficiency of cooking equipment; (4)
impact of energy pricing policies on households; (5) distribution of
petroleum products for household use; and (6) the socio-economic impact
of rural electrification. The list is by no means exhaustive. ( her
relevant themes may emerge in the course of the study.

3.19 Woodfuel Development - Policies and Options: Moroccan
policymakers have recognized for a long time the need to respond to the
country's creeping deforestation. However, little is known about the
extent of woodfuel use, especially in the household sector, and the only
major authority in this area has been the Forestry Administration of the
Ministry of Agriculture. A working paper identifying the factors
responsible for deforestation would be invaluable in identifying future
remedies in the forestry sector and help authorities to pursue concerted
priority activities in that sector. The paper will use the results of a
comparative LANDSAT study (expected to be available at the end of 1986)
as well as survey data to measure the impact of each factor responsible
for deforestation and explore their policy implications. The paper will
include discussions of the present efforts to develop woodfuels and
production, the techniques employed to harvest fuelwood and produce
charcoal, and ways to improve the present system of fuelwood
distribution, if need be.

3.20 The most difficult factor barring effective solutions in
woodfuel development undoubtedly has been the public perception that
fuelwood is a "free good". To a large extent, the Moroccan constitution
nurtures this view as it confirms that forests belong to the people. It
is this free access that has led to overexploitation of forest resources
in some cases. Unless ways are found to replenish the forests, the
degradation may not be possible to reverse, as seems to be the case in a
number of West and East African countries. Some fees or taxes on forest
products should be seriously considered. Results of the proposed surveys
may shed some light on the level and possible impact of such fees. For
example, the level of stumpage fees required to curtail overcutting may
be assessed and charcoaling and/or transport fees collected so that the
real cost of sustainable fuelwood production is incorporated in the final
price of firewood and charcoal. Revenues collected in this fashion may
be used to finance reforestation and afforestation efforts. The paper
should consider the 1institutional mechanisms for determining and
collecting relevant fees and taxes. Finally, the implementation of
intensified controls on woodfuel flows, particularly for urban supply
routes, should be examined.

FaZl In parallel with efforts to attach a price to fuelwood, the
possibility of commercial forestry development should be considered. The
success of commercial ventures in both maintaining and augmenting forest
resources in countries like the U.S., Canada, Sweden, and Finland should
provide instructive examples for Morocco. The proposed working pape~
should look into whether appropriately priced wood products, including



woodfuels, would provide a sufficiently attractive potential for active
private sector participation. The paper should also consider the proper
institutional mechanisms for maintaining and augmenting forest resources,
including joint ventures with corporations from lumber exporting
countries.

3.22 Household Options in Energy Conservation. As households acc .unt
for 52% of total energy consumption, concerted conservation measures
could produce significant savings for the economy at large. Conservation
in households could result from adopting various measures, all of which
would have the ultimate effect of reducing the average amount of energy
used per household without significantly reducing its well-being. Price
ad justments will be the subject of a separate working paper, as will
improvements in fuel efficiency from using different cooking equipment.
Beyond these two measures, there will be a host of other options to
pursue including, but not limited to, the following:

(a) economizing on non-cooking end uses (e.g. water
and space heating, lighting, ironing, etc.) by
modifying existing equipment and introducing
new, more fuel efficient equipment;

(b) improving the design of new housing and
construction material, and introducing
affordable 1insulation methods for existing
houses; and

(c) implementing a program of public education and
extension to promote conservation through more
efficient energy-use habits.

3.23 Each of the above options should be assessed within a
quantitative framework so that the costs and benefits of each can be
estimated, if only roughly. It should be noted, however, that in regard
to option (c), the government carried out a publicity campaign in 1984,
but the effects on household awareness and behavior are not known since
no follow-up was undertaken. The proposed working paper should
investigate this point.

3.24 Cooking Equipment - Efficiency in Household Use: Even though
improving the efficiency of cooking equipment is part of managing demand
in households, it deserves a separate analysis because of its importance
and complexity. The proposed working paper will consist of two parts:
an assessment of cooking practices and equipment presently used in
households, and an evaluation of alternative equipment needed for
substitute fuels. Regarding current practices and equipment, the paper
should:

(a) Evaluate the technical efficiency of current
stoves and cooking equipment;

(b) Describe the production and marketing
structures of cooking equipment;
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(c) Redesign and pilot test cooking equipment and
their production methods, if necessary, to
achieve fuel savings;

(d) Develop a strategy to introduce improved
equipment using the present system  of
production and marketing, emphasizing
small/medium-scale entrepreneurs; and

(e) Address the orientation of cooking habits to
more efficient energy use through public
education and direct extension and
demonstration.

3.25 The second part of this working paper would:

(a) Identify economically and financially
competitive household fuel substitutes (to
determine later whether this item merits a
separate working paper);

(b) Test stoves using locally available substitute
fuels, to establish optimum design;

(c) Conduct social acceptability tests after
modifying the design of stoves to suit Moroccan
tastes and family budget constraints;

(d) Assess the potential for a domestic industry to
produce the newly identified cooking equipment;
and

(e) Outline a  strategy for marketing and
distributing the new equipment.

3.26 The Impact of Energy Pricing Policies on Households: Energy
price adjustments have long been advocated as an effective way to manage
energy demand. Moroccan energy prices have been increased over the past
few years for some fuels to levels close to their opportunity costs.
Three major exceptions are electricity, fuelwood and LPG. Electricity
tariffs for low voltage use (relevant to households) have generally been
set lower than tariffs for other voltage use and the amounts of their
adjustment have also been less. Fuelwood prices are substantially lower
than economic costs because prices are determined more by the costs of
harvesting, transport, and distribution than by the cost of replacing
fuelwood resources. Retail LPG prices are substantially lower than their
economic prices because cross subsidization has been used to make LPG
affordable to large numbers of households. To the extent possible, the
study should trace the effects of past changes in the prices of
commercial fuels on patterns of household energy consumption and
ascertain the implications of further adjustments in the prices of
fuelwood, electricity, and LPG, e.g., inter—-fuel substitution.
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3.27 Supplying Petroleum Products for Household Use: There are 27
petroleum product distribution companies, most of which are 51% owned by
Société National de Produits Petroliers (SNPP) and 49% owned by foreign
companies. The remaining distributors are owned by private Moroccan
interests. The distribution system suffers from two major problems:
(a) fragmentation; and (b) too much regulation that keeps the Governr :nt
involved in the day-to-day operations of the distribution companies. How
much these and other problems affect the ability of distribution
companies to satisfy household energy needs is not known in sufficient
detail to guide policy formulation in this area.

3.28 Structural problems in household energy supply may arise because
supplies are unattainable or irregular or because retail prices of
petroleum products are set at levels beyond consumers' ability but too
low to provide suppliers sufficient incentives. Supplying petroleum
products to households involves three related processes: procurement,
marketing, and distribution. Procurement issues may result from foreign
refineries and/or local refineries. The marketing difficulties may
result from market size, structure, preferences, or growth prospects.
The distribution concerns may turn out to be either in the locational
mismatch between storage centers and consumption centers oOr in physically
moving the products from storage depots to households. In each of these
supply processes, two considerations are to be studied: management and
infrastructure. The objective is to identify the stage at which the
supply-related bottlenecks occur.

3.29 Comparing household demand for petroleum products (as it will
emerge from the survey) with existing supply patterns will identify the
extent, if any, of the mismatch between demand and supply for petroleum
products on a regional basis. Targeted policy and operational measures
to correct such imbalance(s) will be discussed in the paper.

3.30 Socio-Economic Impact of Rural Electrification: In 1979, the
World Bank approved a $42 million loan (1695-MOR) to finance the first
phase of the Programme Nationale d'Electrification Rurale (PNER). The
principal objectives of the program were twofold: (a) to increase the
rural population's access to electricity; and (b) to improve the
productivity of the agriculture sector. The first phase was designed to
extend electric service from the national grid to approximately 220 rural
centers located in eight northern provinces, three central provinces and
five southern provinces. The goal was to provide electricity to about
360,000 rural inhabitants. At present, the first phase is nearly
finished and preparations are under way for the second phase. A Project
Completion Report covering the first phase will be prepared evaluating
technical, financial, and economic results. However, that report will
not provide answers to a number of questions relating to the socio-
economic impact of the project. Such an analysis is needed to determine
the nature and scope of a second phase of the program (PNER II) and plan
for supplying electricity to households.

3.31 To generate this valuable information, a policy working paper :s
proposed which will examine the socio-economic consequences of the PNER



electrification effort. The paper should cover the following topics:

(a) the demographic impact: size and growth of
population and family; fertility rates; and
rural-urban migration;

(b) the impact on income and wealth: changes in
household incomes and assets; sources of
employment and income; and number of employed
persons per family;

(c) the impact on infrastructure: roads, water
supply systems, canals, schools, health
centers, etc.;

(d) the impact on economic structure: rural
activities that were especially affected by
electrification}

(e) the impact on patterns of household energy
consumption: load factors, lighting,
refrigeration, appliances, heating, etc.; and

(f) the «cost of electricity sales to rural
households: tariff structure, taxes,
connection charges and monthly costs of service
and billing; explanation of the slow rate of
new connectionsj examination of the constraints
to rural electrification (low income, high
internal/wiring costs, connection charges,
etc.).

3.32 A statistically representative sub-sample of newly electrified
communities would be drawn. To the extent possible, pre-PNER data on the
above items would be compiled from secondary sources. Comparing these
with the results of the survey should help to identify the relevant
socio-economic changes. Based on this information, the proposed policy
paper would recommend measures to improve the planning of the next phase
of the PNER program, as well as measures to increase the beneficial
impact of rural electrification.

Strategy Formulation

3.33 Tabulating the results of both the household survey and the
energy supply system survey and developing policy-oriented working papers
would provide the basis for formulating the household energy strategy.
Such a strategy would contrast patterns of energy demand and supply for
households to arrive at a detailed action plan with agreed priorities,
costs, and implementation schedule. Strategy formulation should include
the set of institutional reforms necessary for the government to better
integrate energy policy decisions among the agencies discussed ia
paragraph 1l.4.
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IV. INPUTS: ORGANIZATION, TIMING, COSTS, AND FINANCING

4.1 Staffing and Supervision: The strategy work will be carried out
as a Jjoint effort of the Government of Morocco, USAID, and the World
Bank. Moroccan consultants will be used wherever the expertise of local
conditions is specifically recommended, such as in designing the samoles
and conducting the field surveys. The formulation of a household e1 'rgy
strategy will require the inputs of many local and international experts
with wide-ranging specialties: economists, statisticians, computer
programmers, foresters, agriculturalists, distribution/marketing
specialists, sociologists, etc. Staff of the World Bank will manage the
project by providing the following inputs: defining the scope of work for
the study as a whole, developing terms of reference for consultants,
establishing consultants' short 1lists according to Bank guidelines,
reviewing consultants' reports and other inputs, coordinating inputs of
various participants, providing quality control over the project's
output, and monitoring work progress throughout. Staff of USAID will
provide back-up field support, monitor the on-site progress of work, and
contribute to quality control of documents generated in this project.
The Government will provide direct staff inputs into: reviewing the
design of both the household sample and the supply sources sample;
formulating the questionnaires for the two surveys; developing the Policy
Working Papers; and reviewing other project documents. In addition, the
Government will facilitate the field work of the survey team, whether
during the pilot testing phase or during the successive rounds of the
full survey.

4,2 An inter-ministerial Task Force has been established in March
1986 under the leadership of the Ministry of Energy and Mines (MEM) to
oversee and monitor the study locally. The Task Force is comprised of
all the ministries and governmental agencies concerned with the study:

(a) MEM: as the principal authority to set energy
issues within one consistent framework}

(b) Ministry of Agriculture, through its Direction
des Eaux et Forets: as the main party
responsible for forest and woodfuel development;

(c) Ministry of Interior, and its Administration de
Regies: as the authorities responsible for
working with the local and provincial
governments in energy-related matters;

(d) Ministry of Planing and its Direction de la
Statistique: because of the need to work within
the already established statistical master
sample to acquire relevant data from the
recently completed family budget survey and to
integrate results of the study with the
country's sectoral and macro plans; and

(e) Ministry of Economic Affairs: as the entity
responsible for coordinating the work of
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governmental agencies and international agencies.

4.3 To initiate the work plan, a Bank mission visited Morocco in
April 1986 and discussed the conceptual design of the study with the GOM,
agreed on the scope of related work, and reviewed the capabilities of
qualified Moroccan consultant firms to carry out the necessary work,
including sample design and selection, as well as field surveys and
associated logistics. The present document is the result of thosa
deliberations, during which it was recognized that the creation of a
"field manager" position would be essential for the success of the
effort. The complexity of the study and the large number of participants
require the presence of a full-time field manager to handle the daily
flow of related work, coordinate the inputs of government agencies and
consultants, monitor the work progress on several fronts, plan for work
ahead, and resolve issues arising in the course of project implementa-
tion. The Task Force agreed with the Mission's recommendation to recruit
a field manager for the study. At the request of MEM, the Mission
provided draft Terms of Reference for the manager's scope of work,
criteria for his selection (see Annex I), and prepared a long list of
suitable candidates for the position.

4.4 Required Inputs: The efforts identified in para. 4.1 above will
require substantial consultant inputs and therefore a source of financing
to fund the package. As USAID has expressed interest in co-financing the
study, the Mission held intensive discussions with USAID field staff
stationed in Morocco and worked out a formula whereby both GOM and the
Bank contribute staff resources, and USAID contributes mostly financial
and some staff resources. The participants reached an accord on the
breakdown of the proposed contributions for the life of the project which
may be summarized as follows:

Source Contribution Activities

GOM 60-80 Staff Weeks All, except those financed
by USAID

BANK 80 Staff Weeks All, except those financed
by USAID

USAID $400,000 Survey work, $220,000

Field Manager, $80,000
Consultants, $100,000

4.5 Policy analysis will be aided considerably by results of the
survey, but preparations for this analysis need not wait for those
results 1in order to commence. Much time 1s needed to prepare the

groundwork for policy papers, review relevant studies (for Morocco and
elsewhere), collect data from secondary sources, and formulate specific
hypotheses for testing against survey results. To wait until results
come out to start these preparations would waste wvaluable time.
Therefore conceptual design and preparations for policy papers shou'd
commence in parallel with preparations for the survey itself. By
outlining policy papers at the outset, the relevant issues are
identified. Implicitly, the data required to address those issues are
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also identified, and that in turn can be reflected in formulating the
questionnaire. This process has important implications for the design of
the samples wunderlying the survey work because the statistical
reliability of the results depends partly on the number of observations
made to cover a certaln poilnt. This methodology assures that the
questions that need answers are the driving force behind both
questionnaire formulation and sample design. In most other empi:.cal
surveys of this type both the questionnaires and samples act as
constraints to the questions that could be answered.

4.6 Timing: The projected schedule for survey work, policy
preparation and strategy synthesis appears in figure 4.1 and 1is
summarized below:

Activity Proposed Schedule Remarks
Starting Ending
Date Date
Activity Initiation Brief Jan '86 Feb. '86 Completed
Field Mission April '86 April '86 Completed
Preparatory Work May '86 June '86 Completed
Outline Policy Papers May '86 July '86
Samples Design June '86 Aug. '86
Questionnaires Design June '86 Aug. '86
Pilot Test Sept. '86 Sept. '86
Analysis Plans Sept. '86 Dec. '86
Full Survey - Round I Dec. '86 Jan. '87
Round II April '87 April '87
Round III July '87 July '87
Tabulations - Round I Jan. '87 March '87
Round II May '87 June '87
Round III Aug. '87 Sept. '87
Policy Papers Jari. "87 Dec. '87
Draft Report Synthesis Sept. '87 Jan. '88

Final Report Feb. '88 June '88
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OFFICE MEMORANDUM

DATE:

TO:

FROM:

EXTENSION:

June 27, 1986
Mr. Bernard Montfort, Division Chief, EGYSI
WillegMloor and Jacqueli$ Shanberge, EGYSI1

75425, 75535

SUBJECT: ESMAP: France/Niger/Senegal Mission

(May 27, 1986-June 6, 1986)
Back-To-0ffice~Report

1. The objectives of this mission were to meet with Government
officials and project members: to review the progress of three projects
- two in Niger (The Improved Stoves Project; UNSO Household Energy
Substitution and Conservation Project — including its part in the Energy
II Loan) and one in Senegal (Industrial Energy Conservation Project) and
to discuss with Government officials two proposed projects for Senegal
(Solar Water Heating; and Household Energy Strategy Study). In addition,
meetings were held by Ms. Shanberge in Paris with members of TRANS ENERG
to discuss the Senegal Industrial Energy Conservation Project for which
the firm is carrying out the work of the first year. (Refer to Annex 1
for a list of persons met in each country).

France

Dx The discussions held with members of the consulting firm TRANS
ENERG concentrated on the points made in a letter from the Bank to TRANS
ENERG dated May 23, 1986.

(a) Institutional Environment Study. It was made clear and agreed
by both parties that the work first completed for the
Institutional Environment was unacceptable not only in content
(as demonstrated in the inception report) but also in the
manner in which the work was carried out. Thus, it was agreed
by both parties that the Bank would not approve any payment to
cover the costs for this work. In addition, it was agreed that
the Bank would hold payment of the April tranche until it was
demonstrated in a second inception report that the second
ef fort was of much better quality.

(b) Production of Reports. It was agreed that the present method
of report production was inefficient and caused unnecessary
delays. For subsequent reports, the text will be typed in
Senegal and copies sent to France at the same time they are
submitted to the Governmment. Comments will be incorporated in
Senegal and the final approved version will be sent to the Bank
from Senegal through the World Bank pouch.

P-1867
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(c) Submission of 1itemized statement. TRANS ENERG had already
submitted the statement to the Government for review. However,
the costs for the first effort in the Institutional Environment
Study were included. It was agreed that these costs would be
removed from the statement and then wupon Government's
clearance, the Bank's loan department could proceed with
reconciling the July tranche with expenses already incurred.

Niger

3. The agreements made with the Government concerning the UNSO
Household Energy Substitution and Conservation Project and the Improved
Stoves Project were summarized in an Aide Memoire (Annex 2) cleared by
the Government with copies left for the Government, the World Bank and
UNDP Resident Representatives and the coordinators of the two projects.

Improved Stoves Project

4. As noted in the Aide Memoire, the Mid-Term Stove Report was
cleared by the Government for publication. In addition, at the
Government's request, the mission agreed to formulate a work plan and
budget for the work to be done between the end of the two-year project
and the commencement of the Energy II Project so as not to lose momentum.

5 A meeting was held with the Promotion Expert to pick up new
project reports (the Second Version of the Sensitization Follow-up
Survey; and the Fourth Quarterly Report Covering the Fourth and Fifth
Quarters), the television spot, cassettes recording the songs written for
the project, and the documentary film. All were obtained except the film
which had been sent for a viewing in France by the Niger TV. As the
project has paid for and produced the film, the film should be available
to the project at all times for the sensitization and promotion
activities. Measures are being taken to ensure its availability.

6. It was agreed that the Stove Technologist for the Project would
assist with the market testing of the Mai Sauki Modifié and the Mai Sauki
with chimney during the first two weeks in July.

UNSO Household Energy Substitution and Conservation Project

s Meetings were held with the Director of Energy, consultants for
the project and with experts working on a parallel project on coal. The
UNSO project is proceeding well. There has been excellent coordination
with the Government (participation of the Nigerien counterparts has been
quite commendable). The outline of the strategy has been formulated
taking into account the three principal elements (conservation,
substitution and woodfuel management) as well as overall policy. In the
remaining period, the project team will flesh out the strategy which will
be presented in a final report in the first part of August 1986.
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(b)
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Conservation. This part of the strategy will be based on the
current experience of ESMAP and AFVP in their work with
improved stoves both in urban and rural areas. In particular,
the 1issue of subsidies will be addressed to accelerate
diffusion of stoves. On this point, during a visit to a small
rural village, the villagers noted their interest in purchasing
improved wood stoves. The syndicate of wood suppliers, upon
being asked, noted that they would be interested in
participating in the diffusion of stoves by returning from
Niamey with improved stoves for sale in the village. The
participation of the wood suppliers will be followed up by the
project experts.

Substitution. Work being done under the PUSF study indicates

that wood resources for Niamey are sufficient to cover supply
for 40 years at 60%Z of demand if well managed. Therefore, 40%
of remaining household demand would have to be met by
substitution. Preliminary market studies indicate that about
10Z of demand may be met by LPG (butane) and 30% by kerosene.
Two other potential substitutes (agriculture residue briquettes
and coal) do not show much promise.

(1) LPG. The main obstacles for LPG are its high price, the

country's limited storage capacity and supply
restraints. As a fuel, LPG has been well received by
users as it is clean and fairly easy to use. The stove
technologists have made modifications in stoves purchased
in Senegal such that three Nigerien kettle sizes (2, 3 and
4 - the most frequently used sizes) can be accomodated and
the burner is protected minimizing the danger of being
hurt by the fire. These stoves are presently being tested
for social acceptability.

(11) Kerosene. Kerosene does not have the same supply problems

as found with LPG and it is also less costly for the
consumers. The user acceptability of kerosene had not as
yet been tested in that the kerosene stoves ordered in
March from India had not arrived due to negligence of
suppliers. Kerosene stoves from Kenya and Indonesia were
ordered to arrest this problem. Upon their arrival, the
stoves will be tested in the lab, modifications made and
social acceptability tests will be performed in the
households. However, preliminary conclusions based on
previous work done on kerosene stoves by the stove
technologists and on the results of tests carried out in
Niger of European kerosene stove models, 3-4 kW stoves are
needed and stoves with this high of a power output do not
exist. Thus, it was agreed with the Government to
allocate US$30,000 to finance the development of a 4 kW
prototype by the Woodburning Stove Group over a four month
period, to be ready in January, 1987.



(i1i) Briquettes. It 1is highly unlikely that agriculture
residue briquettes will contribute to substitution in that
the supply is very limited and unreliable and the cost of
production of briquettes is prohibitive.

(iv) Coal. Based on discussions with the Canadian experts
carrying out a coal study, it became apparent that their
study during the first phase is concentrating primarily on
assessing the potential exploitable reserves and would not
test the product in the market or in the lab. Only at a
later stage, possibly in 1987, would laboratory tests be
done with washed raw coal samples from Anou-Arraren and an
effort would be made to cokify the coal and test it under
conditions similar to those being used in the UNSO project
for LPG, kerosene, wood and briquette tests. In
preliminary tests performed during the mission it was
found that the washed raw coal, due to its very high ash
content, is extremely hard to light and once burning emits
a highly noxious, irritating smoke and has a very low
power output.

(c) Management. The PUSF estimates that available wood resources
around Niamey could be exploited on a sustained basis for over
40 years if managed well implies that prior to exploitation, a
cut area is protected for three years with that area kept off
limits to man and animals. This type of management calls for
villages and wood suppliers to work together to affect
protection and management with the Government acting as
overseer. A pilot project is being formulated with US$20,000
from the project to evaluate the viability of a fuelwood cycle
control system.

8. The issue of purchasing a computer for the remainder of the
project and for the subsequent Energy II Project was discussed with
Government officials. A list of needs and personnel available to operate
and work with the computer was supplied by the Government (Attachment 2
of Aide Memoire - Annex 2). This list is being reviewed and a decision
to purchase a Micral computer will have to be made shortly.

9. Concerning the question of "primes," after lengthy discussions
with the Government and Resident Representatives of the UNDP and the
World Bank, it was decided not to give pre-agreed upon fixed monthly
primes. This was noted in the Aide Memoire.

10. A Budget Revision for the UNSO project was agreed upon with
the Government and the UNDP Resident Representative (refer to Aide
Memoire in Annex 2 for details) and will be drawn up formally at Bank
headquarters.
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11s The consultants interim report for this project 1is to be
submitted to the Bank before the end of the month. The due date has been
moved up due to delayed arrival in Niger of LPG/Kerosene Report and
Briquettes Report.

Energy II Loan

12 Two main areas of concern in relation to the preparation of
this loan were discussed. The first was the possibility of collaborating
with bilateral donors to co-finance and/or co-execute the Household
component of the Loan. For example, on our return we found that one such
opportunity has already arisen with CIDA's interest in working on a
regional basis on managing the land and developing energy resources
(mentioned in Mr. Wilton's (WAPEG) Back-to-Office-Report dated June 17,
1986). The second point was on the choice of the director for the
Household part ot the Energy II loan. The Government would like to
propose a Nigerien for the post.

Senegal

13. The principal dicussions held in Senegal were about the
Industrial Energy conservation Project. The mission also discussed with
appropriate Government officials the Solar Water Heating Project and the
Household Energy Strategy Project.

Industrial Energy Conservation

14. Concerning this project, discussions with the Government of
Senegal, UNDP/UNIDO and the project consultants centered around the
following six principle 1issues: Institutional Environment Study,
financing of the NOEC, staffing of the NOEC, Government's not providing
facilities, audit program, and timing of next mission. The first issue
discussed was the Institutional Envirnment Study. All parties concerned
agreed with the Bank's position that the initial work completed and
summarized in the Preliminary Report was unnacceptable. The second
attempt has led to the production of an adequate inventory of baseline
data on the Senegal situation. One of the suprising outcomes of this
work is the discovery that Senegal does have an Energy Conservation Law
about which the MDIA is totally unaware. The law not only is unknown,
but also has no implementation regulations which the consultants are
currently drawing up. By the beginning of July 1986, the final report
for the Institutional Study will be ready and submitted to the Government
for clearance.

15. The second major issue centered around the financing of the New
Office of Energy Conservation (NOEC) and the funds for financing the
required investments identified in the audits. The findings of the
consultants leaves no doubt about the fact that during the initial years,
the NOEC will have to be financed by external funds. The Government has
no money, and beyond a token contribution, would be unable to contribute
a significant part of the cost. The mission made it clear that such
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external financing could only be a temporary arrangement. The
consultants must identify the means by which the NOEC after some five
years could become self-financing. Several possibilities were discussed
which will have to be checked out as to their feasibility in the
Senegalese context.

16. The need to finance investments was central in the discussions
with the Government. The availability of credit will convince industry
that the Government is serious and ensure industry's committment although
energy conservation 1is, understandably, not the top priority for the

industry. The Government of Senegal suggested that the Bank make
available for investment purposes the US$1.9 million of the Energy Loan
earmarked for this project. The Government also requested ESMAP

assistance in identifying investment funds, and, in particular, in
assisting the NOEC to prepare investment plan for an Industrial Sector
Donor Meeting tentatively scheduled for 1987.

17. A third important issue is one of adequate staffing for the
NOEC. The advisor for the NOEC (Mr. Verlet) has been unable to identify
adequate and interested staff in the industrial sector. Good people are
scarce and industry takes the position that it will not let them go by
offering, if need be, higher salaries. Mr. Cisse, Energy Director, is
interested in the job of Director of NOEC. He has taken an active
interest in the project, confers regularly with Verlet, initiates news
coverage in the media, and actively participates in contacting the
industry on the projects objectives. Although he has no industrial
background and little practical experience, Mr. Cisse appears to be the
only candidate available. We discussed this issue with him, and he
confirmed his interest in the job. He at the same time said that if
there was someone better that he preferred that the latter be selected.
Regarding the staffing of the other positions in the NOEC, decisions will
have to be made on the eligibility of the staff of the existing Office of
Energy Conservation (OEC). The Government has not made available staff
to be trained with the exception of one person who is available, at best,
half-time. The other OEC staff are elsewhere for 'training,' a state of
occupation in which they have already found themselves for a period of
two years. Both Cisse and Verlet felt that things would not improve very
much, if the Bank insisted on these people being available. Moreover,
the persons concerned, have shown themselves to be negatively interested
in NOEC, since they fear that they will not be selected for this
organization in view of their lack of competence, interest, and work
ethos. Insisting that these people actively participate will lead to
delay in project execution and a negative working atmosphere according to
both Verlet and Cisse.

18. Following along the lines of the provision of personnel, also
discussed with the Government is its inability to provide facilities as
agreed in the project document and in the project initiation Aide
Memoire. There is still no office and no telephone. Funds are
available, but bureacratic procedures are delaying the preparation of an
office for Verlet. This office is now being painted in stages, and will
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probably be made available when the advisor is ready to leave the
country. Fortunately, Verlet has an apartment close to the MDIA with a
telephone and it is from there that he operates. All parties agreed that
this was not the best situation, but under the circumstances, the most
realistic and effective way.

19. The fifth major point of discussion was the audit program for
the project which is being co-financed by CIDA and carried out by the
Canadian consulting firm, ADS. Three consultants from ADS joined the
mission in Senegal to meet with Cisse and Verlet to outline the audit
work program and discuss the coordination of the project. The work
program is being further detailed by Verlet and ADS and will be set forth
in the ADS contract. It was agreed that the work program would include
not only the financially/energetically interesting audits, but also a
few of the ones that would be promotionally interesting. The
organizational relationship wvis-a-vis the project management was made
clear to all parties (see diagram below). Verlet, Cisse, and ADS all had
misgivings about the ADS position re TRANS ENERG (for which Verlet is
working). However, it was made clear that ADS works for the
Government . Thus, Cisse decides on all 1issues, while Verlet will
continue to advise him. The relation of the parties involved with the
project is shown below. Finally, agreement was reached with ADS on the
outlines of the budget, and the contract. ADS also arranged the local
logistical needs (office space, etc.), so that the audit program work can
begin in Senegal effective as of September 1, 1986.

Senegalese Govt. NOEC Advisor Project Supervision
Mr. Cisse | Mr. Verlet World Bank
Survey NOEC Training Promotion | Audits
N
JE- | (Includes ADS
Grosmangin Instit.
Environ.
Study)
Mr. de

Boisesson
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20, Finally, dates were proposed for the mission to discuss the
resulting recommendations of the Institutional Environment Study.
Originally, the end of July 1986 was proposed though this date may be too
early. The mission would only be held in July if Government is prepared
to make formal committments to the recommendations made. Proposed
mission members include: (from the Bank) Mr. Mulckhuyse (INDRE) and Ms.
Shanberge (EGYS1) and (From the consulting firm) Messrs. Paillat - TRANS
ENERG, Verlet - NOEC Advisor, and de Boisseson - Institutional
Environment Expert.

Solar Water Heating Report

21 The mission was prepared to discuss this report with the
Government, however, the Government requested instead to send their
written comments. From oral comments made during the mission, written
comments will probably include: (a) role of SINAES and 1its
privatization; (b) institutional problems = relationship of NOEC re
SINAES and CERER; (c) high rate of exchange used in analysis; (d) energy
pricing subsidies section; and (e) budget.

Household Energy Strategy Study

22, The Government has received and distributed coplies of the
Activitiy Initiation Brief to the Ministere des Eaux et Forets, the
Ministere du Plan and other concerned organizations for comment.
However, the Government was not ready to discuss the work plan in
detail. The Government stated that in view of the importance of this
project, it prefers discussing the study in detail with the next visiting
mission rather than submitting writtem comments. It is unlikely that
work scheduled to begin in Senegal in September will be possible given
such a request.

cc. Messrs. Hinkle, Murphy (WAl);
Landell-Mills, Fares, Gorjestani, Redfern (WA2);
Bouhaouala, Bauer, Wilton, Menezes, Ouahes (WAPEG);
Gorse (WAPAC); Gabriel (WAPPS); Mulckhuyse (INDRE)
Hume, Bourcier, Sadove, Saunders, Iskander, Fish,

Dosik, Bates (o/r), Kalim, Malik (EGY)

Kaps, World Bank Res. Rep., Senegal
Sanger, World Bank Res. Rep., Niger

Mesdames Martinez, Bendokat (WAl); McAfee (LOATF); Owen, Walsh (EGY)

JShanberge /WFloor :my
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France
TRANS ENERG
Mr. Michel Malherbe - President
Mr. Bertrand Paillat e Project Manager
Mr. Maurice de Boisseson = Institutional Environment

Expert

Niger
Ministere des Mines et de 1'Energie/Direction de 1'Energie
Mr. Issoufou Melly Adam - Director
Mr. Richard Knodt, Director - GTZ Special Energy Program

Ministere de l'Hydraulique et de l'Environnement/Direction des Forets et
Faunes

Cmdt. Amoul Kinni = Director of PUSF Project

Consultants on Canadian Coal Project

Mr. Louis Verret - Canadian International
Development Agency
Mr. Serge Biron - Geomines Ltee.

World Bank
Mr. Helmut Sanger - Resident Representative

United Nations Development Programme

Mr. Joseph Cavalli - Resident Representative
Ms. Sari Suomalainen B Projects Officer

Consultant for Improved Stoves Project

Ms. Marion Fischer - Promotion Expert
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Consultants for UNSO Household Energy Substitution and Conservation
Project

Mr. Gerard Madon - Economist

Mr. Michel Matly - Marketing Specialist

Mr. Paul Bussman = Stove Technologist

Mr., Piet Visser = Stove Technologist

Ms. Mariama Gamatie

Senegal

Soclologist

Ministere du developpement industriel et artisanal

Mr. Saloum Cisse
Mr. Bocar Thiam
Mr. Hassane Segou N'Diayve

Ms. Nade Dreyhaba Djigueul

Director of Energy
Advisor

Engineer, Office of
Energy Conservation
Economist

consultants for Industrial Energy Conservation Project

Mr. Jacques Verlet, Advisor
Mr. Maurice de Boisseson

Canadian Consultants

Mr. Louis—-Philippe Lavoie
Mr. Charles Frenette
Mr. Pierre Regamey

World Bank

Mr. Franz Kaps
Mr. Sangone Armar

United Nations Development

Mr. Salif N'Diaye
Mr. Djamel Mostefai

NBEE
Institutional Environment
Advisor

ADS
ADS
Fconolier

Resident Representative
Operation Assistant

Resident Representative
Principal Industry
Advisor, ONUDI
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June 26, 1986

Counsellor Giovani Ferrero

Department for Development Cooperation
Ministry of Foreign Affairs

Rome - Via Contarini, 25

ITALY

Dear Dr. Ferrero:

Pursuant to our recent discussions in Washington, D.C. with Drs.
Cristina Natoli and Giovannangelo Montecchi Palazzi of the Italian
Ministry of Foreign Affairs, I wish to confirm our interest in
collaborating with your organization on a proposed preinvestment study to
evaluate the economic and market potential in 1India for solar
photovoltaic systems.

A
I am enclosing for your review, a draft of the activity initiation
brief which outlines the scope, objectives, and detailed terms-of-
reference for the proposed study. You may recall that an earlier outline
of the terms-of-reference for the study was transmitted by telex to you
in January 1986.

As we indicated to Dr. Montecchi the proposed study on solar
photovoltaic systems is one of three preinvestment studies to be
initiated on India over the coming year by the World Bank through the
} 7nt~xUHDP/Nor1d Bank Energy Sector Management Assistance Program
(ESMAP). > The other two studies, which we envisage will be funded by
DANIDA, will evaluate the economic and market potential of solar water
heaters, and wind power generators respectively. We have discussed our
proposals with Mr. Dayal, the Secretary for Non-Conventional Energy
Resources in the Ministry of Energy in India, who concurs that the
studies would help the Government of India to identify significant fuel
displacement and investment opportunities for the selected renewable
energy technologies.

We are also committed to assisting the Government of India with its
Seventh Five Year Plan objective of formulating and implementing a
comprehensive program to accelerate renewable energy development in
India. In this regard, we believe that the above preinvestment studies
will serve as appropriate models for evaluating and defining strategies
for disseminating other viable renewable energy technologies in India.
We propose to begin a Renewable Energy Sector Study in the near future,
possibly soon after the completion of the three preinvestment studies.
One of the principal objectives of this sector study would be to identify
the possible role(s) for multilateral and bilateral agencies in financing

and providing technical assistance for renewable energy development in
India.

ITT 440098 ~ RCA 248423 ~ WUI 64145 Y-7040
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The study on solar photovoltaic Systems will be supervised and
monitored by World Bank staff. Given the expertise that has already been
developed in Italy in the field of solar photovoltaic Systems, we expect
to hire some consultants from Italy to work on the study.

As indicated in the attached paper, the output of the study will be
a detailed report supported by two volumes of technical supplements. The
report will present a detailed plan for the dissemination of solar
photovoltaic systems on a commercial basis in India, and also define the
requirements to proceed with a Pilot Demonstration Project along the
lines discussed with Dr. Montecchi. We therefore expect that the report
will provide a basis for your organization to further define components
of your Government's pProposed program to support solar photovoltaic
System development in India.

We expect to initiate the proposed study during the third quarter of
1986 and to complete it within twenty weeks. We estimate that the study
on solar photovoltaic applications would cost about US$ 90,000 to
implement. Should the Italian Government agree to contribute the amount,
we would then make arrangements to establish within the World Bank, a
"Trust Fund” account for the study. 5

Of the total cost of the study, we will use about US$ 15,000 to
cover the cost of direct travel, subsistence and related expenses of Bank
staff, while the remainder will be paid to cover the costs of consultants
and report preparation.

I am also enclosing two other documents for your perusal. The first
is a draft activity initiation brief on a similar solar photovoltaic
applications study on Pakistan which we Plan to begin as soon as we have
secured funds to supplement a US$ 45,000 contribution from the United
States Trade Development Program. The second is a copy of the final
ESMAP report which Justifies g US§ 0.6 million solar photovoltaic
applications project to upgrade the reliability of rural health care and
telecommunication services in the Gambia.
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We look forward to your reaction to our proposal on India. We will
keep you informed of developments regarding the pProposed study,

Sincerely,

ntholy /lfwfmf{c[‘{ 0

Jochen Schmedt je
Acting Chief,
Energy Strategy
and Preinvestment
Division II
Energy Department

Enclosures

cc: Drs. C. Natoli and C. Montecchi Palazzi
Department for Development Cooperation
Ministry of Foreign Affairs
Rome, ITALY

bece: Messrs. Hume, Montfort, Rates (o/r), Malik (o/r) (EGY):
Pollak (ASA):
Kiermayr (VPCAU)
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I. OVERVIEW

Objectives

1.1 The main objective of the proposed pre-investment activity is
to determine the scope for and technical/economic feasibility of applying
solar photovoltaic systems in India. In this context, the following
areas will be covered under the proposed activity:

(1) Assessment of technical and economic viability of various
solar photovoltaics (PV) applications, e.g., water
pumping, rural telecommunications, educational TV,
refrigerator for health centers, rural electrification and
grid interfaced electrification. The assessment will be
based both on the present (1986) and the projected (1990)
status of the PV technology. Major emphasis, however,
would be placed on the present market.

(2) Estimation of the present and projected market size for
each technically and economically viable application.

(3) Detailed production plan to manufacture and/or assemble PV
cells/systems within the country. All relevant solar cell
production technologies will be considered to respond
effectively to the present and the projected market needs.

(4) Identification of policy measures, e.g., initiating a
demonstration program and public information campaign,
setting up of institutional mechanisms, financing, credits
and incentives, waiver of custom duties on imported solar
components.

(5) Development of a fully costed and time phased optimal PV
program for adoption in the country. Included in it will
be the investment needs and the associated rates of return
to determine the suitability of the program for financing
by lending agencies.

Background

1.2 Renewable energy resources meet about 40%Z of India's total
energy needs, primarily those of the rural and household sectors. Demand
substantially exceeds supply of both fuel wood, crop residues and animal
waste, with the result that deforestation is worening and an increasing
proportion of waste nutrient are being lost to the soil. Recognizing
that other renewables (solar, wind & other biomass technologies) may have
the potential of making an important impact on energy supply in the
country, the Government of India (GOI) has decided to formulate a program
for renewable energy which during the Seventh Five Year Plan would
emphasize:



(a) accelerating the development and utilization of renewable
energy resources, where economically and technically feasible;

(b) improving access to and supply of decentralized energy
resources, such as solar, wind, biogas and biomass energy.

1.3 The World Bank, through the joint UNDP/World Bank Energy Sector
Management Assistance Program (ESMAP), proposes to assist the GOI in this
effort. In order to define an appropriate strategy for such assistance,
a sector study will soon be initiated which would: (a) critically review
the GOI renewables strategy, based on analysis of relevant documents plus
interviews with key individuals and agencies in the field; (b) recommend
appropriate re-orientation of the GOI strategy in terms of its role in
overall energy picture, appropriate priorities between the different
renewable technologies, financing mechanisms, and other measures
necessary for expedient commercialization of various technologies, etc.;
and (c) identify the possible role for multilateral and bilateral
agencies in financing and providing technical assistance in the
renewables subsector of India.

1.4 Prior to the initiation of the renewable energy sector
assessment, ESMAP has agreed with GOI to carry out detailed pre-
investment studies to evaluate the economic and market potential of three
applications: solar water heaters, solar photovoltaic systems, and wind
power generators. These would identify significant fuel displacement and
investment opportunities and possibly serve as models for work on other
renewable energy technologies, and as the basis for defining a
comprehensive strategy. The first activity in this series will cover
solar photovoltaic (PV) applications.

1.5 This brief outlines the essential elements of the proposed
activity which is estimated to cost US$ 90,000, and to require about 20
man-weeks of the services of a team of three specialists. The detailed
scope of work, the organization of assignments, and the budget are
presented in the remaining sections of this brief.



II. SCOPE OF ACTIVITY

2,1 The scope of work in this study will comprise a number of tasks
which are outlined below. The following potential applications of solar
PV systems will be evaluated:

(a) rural water supply, including for livestock;

(b) rural telecommunications;

(c) refrigeration of vaccines;

(d) cathodic protection; and

(e) isolated rural electrification for lighting
and for educational TV.

2.2 The methodology used by the consultants will comprise: (a)
interviews with agencies and individuals within India who would have a
bearing on the development of PV systems technology; (b) field visits to
a number of potential sites for installing PV systems for wvarious
applications, the sites to be visited by the consultants should
constitute a large enough "sample" from which extrapolations can be made
to arrive at reliable countrywide projections for the use of PV systems
in Indiaj and (c) field wvisits to a number of potential Indian
manufacturers of PV system components (such as support structure,
electrical hardware); (d) analysis of field data through the use of
latest computer simulation techniques; (e) development of
recommendations to the GOI; and (f) preparation of an ESMAP report.

Task 1: Solar Resource Assessment and Data Gatheriqg

2.3 The consultants will review the availability of solar radiation
and other climatic data in the country, especially in remote areas where
PV systems are most likely to be used. The assessment of resources will
be based on a review of existing solar radiation and other climatic data
from different meteorological stations in the country, the data collected
by various national and international agencies (i.e., NOAA in the U.S.;
the W.M.0., etc.) Through a review of the solar resource, and field
visits, the consultants would identify prime areas of the country where
PV systems can be used. The consultants would seek to identify a number
of sites (probably three for each type of PV system application) for

demonstration projects. Additional resource measurements may be
recommended for areas which have good potential for the use of PV
systems. Some of these sites may serve as candidates for future

applications of PV systems. The information from the agriculture sector
(e.g., cropping patterns, crop types used, water requirements, crop
rotation, land requirements for animal feed, social implications of
alternative methods of water pumping) will also be collected.

Task 2: Market Potential Assessment

2.4 The consultants will assess the present (1986) and projected
(1991-1996) market size for the selected PV applications (para 2.1 and
Annex 2). The 1991 market size will be based on today's PV technology so



as to arrive at definitive -- albeit somewhat conservative estimates.
The 1996 market size estimates will, however, take into consideration the
projected developments in the PV systems technology.

Task 3: Technical Costs and Economic Evaluation of Options

2.5 For a select number of potential PV system applications, the
consultants will perform detailed technical and economic evaluations
using methods which include computer simulations. In these simulations,
the climatic data from a number of sites; electricity load/use profiles
and other related technical characteristics of the concerned application,
plus the characteristics of a number of viable PV systems will be
studied. Commercially available PV systems and components (e.g., PV
modules, batteries, controllers, water pumps, lamps, etc.) from a number
of sources of supply (e.g., USA, Japan, U.K., France and Italy) will be
evaluated. The simulations will predict the output of the PV systems
(e.g., electricity or water for pumping systems), and fuel displacement
potential, under different operational scenarios, which when coupled with
the data on imports/production and economics of PV systems optimal PV
systems (e.g., size), configuration of various subsystems and of the
entire system for various applications at different sites will be
determined. @ The number of simulations will be large enough to help
determine in definitive terms the economic viability of PV systems on the
one hand and draw reliable estimates of the current and projected market
sizes, for PV systems on the other.

2.6 In designing an optimal PV system for a particular application,
the installed cost is an important consideration in addition to the
system's technical performance (Annex 1). The cost is in turn dictated
by whether the components are imported, manufactured or assembled
locally. The consultants will identify an optimal mix of imports,
locally manufactured and assembled components for each of the various
applications so as to arrive at the most cost effective system. The
consultants will also identify a broad time-phased plan for PV system
applications in the respective country. It is expected that in the
beginning and, especially for the first few demonstration projects,
almost all the components (except for support structures and battery
enclosures which will be locally built) will be imported and with the
passage of time, local assembly and perhaps even some local manufacturing
may be found appropriate.

2.7 The consultants will determine for the simulated systems,
relevant economic and financial rates of return. These analyses will
determine the economic viability (or otherwise) of various PV system
applications from the GOI's standpoint and, where relevant, also from the
- consumer's standpoint. For those applications which are found cost
effective and where consumer financing is needed, the consultants will
develop viable load packages, mutually acceptable to the consumer and to
GOI. One guideline that the consultants could use in this regard is that
the monthly debt service will not exceed the savings in the fuel bill
resulting from the installation of a PV system. The consultants will



also determine LRMC and SRMC of PV applications where appropriate.

2.8 The consultants will then combine the results of simulations
with the data collected in the field and extrapolate to arrive at the
current market sizes for different PV system applications. Also by using
relevant growth projections for various applications, they will project
the future market through 1996. The main information that will result
from the present and projected market sizes will include (a) number,
sizes, and tentative sites for various PV system applications; and (b)
the annual economic and retail costs of fuel displaced (current and
projected) in the country.

Task 4: Review of Policy Issues

2.9 The successful induction of PV systems into India will need
adoption of some policy measures by the GOI. These could include for
instance: the waiver of customs duties on components imported for PV
systems; initiation of a demonstration program and information campaign
to educate the public as to the technical and economic viability of
consumer-related PV systems; identification of financing mechanisms to
encourage the consumers (and in later years, also the producers of PV
systems) and the associated institutional set-up to disburse the loans
and collect revenues; identification of training and technical assistance
needs related to installation, maintenance and designj; and in later years
perhaps of local production needs, etc. The consultants will identify
appropriate policy measures and make recommendations for their adoption.

Task 5: The Preparation of a National Plan for PV Systems Development

2.10 The consultants will glean information from the above tasks to
develop a broadly budgeted and scheduled action plan for inducting Solar
PV systems technology in the country in a systematic, timely and
efficient manner. The plan will include items such as: the contribution
of PV systems in various sectors of the economy; import assembly or
manufacturing plan; financing mechanisms; demonstration and other policy
measures; etc. The consultants will also develop an indicative rate of
return for the proposed national PV systems program in India.

Task 6: Formulation of Pilot Demonstration Project for Solar
Photovoltaic System.

2.11 This task will receive the most attention from the consultants. The
consultants will prepare a pre-investment project covering selected
applications of PV systems. The consultants will ensure that the PV
systems are designed for sites where existing climatic data can ensure
reliable performance; that the PV systems are cost effective and can make
an important contribution to the respective sector of the economy that
the right projects are based on reliable technology; and that they have
the potential of being replicated -- with necessary modifications at
other sites in the country. The consultants will use computer
simulations to arrive at optimal system configurations, i.e., the size



and type of PV systems, the support structure, the battery subsystem (if
used), and other subsystems as well as the attendant fuel displacement
potential. The consultants will prepare detailed designs, schematics and
draft tender documents to procure materials and services, leading to
successful installation of PV systems. The consultants will also carry
out detailed economic evaluations and assess the impact of the PV systems
on alternative modes being used. Finally, the consultants will determine
the project's expected rate of return.



III. ORGANIZATION OF ASSIGNMENT AND BUDGET

Manpower Requirements

3.1 The study will be supervised and monitored by ESMAP. About
three consultants would be hired by ESMAP to undertake the bulk of the
work in preparing the study. The study would start with a three week
field mission to India which would be led by an ESMAP Staff member and
include up to three consultants. Field data would be collected with
support form several local agencies and enumerators in India. The
consultants' report would be submitted in about 7 weeks after return of
the mission, and may require inputs from 2-4 additional consultants.
Finally, the Bank Staff would convert the consultant report into the
ESMAP study and have it reviewed within the Bank and by the Indian
Covernment (through the Secretary for Renewable Energy in the Misistry of
Energy) before it is released in 'the final formto interested
organizations. This final stage is expected to be reached in about 13
weeks after completing the field mission.

Outputs

3.2 The main output of this activity will be a report which will
integrate the conclusions and recommendations of the specialist. The
report will be supported by two volumes of technical supplements. The
technical supplements will inter alia cover (a) a comprehensive
evaluation of various aspects of the development and application of solar
PV systems in India; (b) climatic data used in the analysis and
simulations of PV system performance; and (c) computer printouts on the
results of evaluations of solar PV system performance. If necessary
additional technical working papers will be prepared and submitted to
donors and investors who may later participate in follow-up projects.

Consultant Selection Criteria

3.3 The consultants will reflect among themselves the following
expertise at the highest international standards.

(a) Thorough familiarity with the latest computer models used to
predict PV systems output and develop PV system design for
various applications.

(b) Familiarity with the state-of-the-art production technology of
PV systems. Their relevance to developing countries and
associated costs; also familiarity with the developments taking
place in the PV systems technology in industrialized countries.

(c) Actual hands-on experience (or alternately a keen appreciation

- of problems involved especially in developing country

applications) in installing and maintaining PV systems under
actual operating conditions.



(d)

(e)

(f)

(g)

(h)

3.4

Thorough understanding of economic methodologies wused in
evaluating PV systems and market projections on country-wide
baﬂi.-o

Knowledge of telecommunications; gas pipe line cathodic
protection; battery storage; engineering design of photovoltaic
arrays (including support structure); variable voltage motor

driven pumps; PV powered refrigerators and lighting systems,
etc.

Experience in developing countries and ability to accurately
gauge program implementation and other related institutional
capabilities.

Ability to work with local counterparts; train them quickly,
and manage fast, yet accurate field data collection.

Ability to assess the implications of proposed PV systems
application with the social environments in the area.

Budget

The projected budget for the activity is estimated to cost US$

90,000 as shown below:

uss
Consultants' fees ( 120 days @ $ 350/day) 42,000
Subsistence (Bank staff, consultants

84 days @ $100/day) 8,400
Travel (Bank staff, consultants) 18,000
Local enumerators' fee 8,000
Miscellaneous (secretarial services, telephone,

telexes, photocopies, baggage) 4,600
Contingencies 9,000

Total 90,000
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PHOTOVOLTAIC POWER SYSTEM SIZINC AND COST ANALYSIS

System Description

l. Photovoltaic systems are electrical generating systems based on
photovoltaic, or solar cells (built into arrays) which convert incident
sunlight directly into DC electricity. The amount of electric current
generated by a solar cell array is primarily dependent on the intensity
of solar radiation striking its exposed area. The open circuit voltage
produced, however, is primarily dependent on temperature of the cells.
Voltage and cell temperature are inversely related (i.e., an increase in
temperature lowers both the output voltage and the output power, thereby
reducing the cell's efficiency).

2. A practical stand-alone photovoltaic power system typically
requires several elements in addition to the array in order to satisfy
the intended load. A typical configuration for & DC load is shown in
Figure (1).

BLOCKING

DIODE
ARRAY
DC-DC DC
VOLTAGE SATHERY couvnml LOAD
REGULATOR
: - : (OPTIONAL)
|
3. Battery storage, most commonly involving a lead acid battery in

present applications, stores electrical energy produced by the solar
array in daytime for use during the night or under cloudy conditions. To
be considered practical for remote applications, a storage battery should
have & long life, require low maintenance, and be able to survive a
number of deep discharge cycles with subsequent recharge by the array.

4. Another important component of a& photovoltaic powver system
using storage is a voltage regulator that controls the output voltage
from the array when used to charge the battery. The regulator also
limits the loss of water that could occur from gassing of the battery if
it were permitted to become overcharged. At night or on cloudy days, s
blocking diode (see Figure 1) prevents the electrical energy stored
within the battery from discharging through the voltage regulator or the
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array. A system serving & DC load may require a DC-DC converter to match
the systex output voltage to the rated voltage of the load.

5. Some photovoltaic applications do not necessarily require
battery storage. An example of this is water pumping, which needs only a
photovoltaic array, a water pump, & water storage tank, and minimum power
regulation. In this case, vater is pumped into the storage tank during
sunlight hours. The storage tank then acts as a reservoir, providing
vater during pon-sunny periods.

System Sizing

Insolsetion Characteristics and Their Effect on System Sizing

6. Array and battery storage size requirements to adequately serve
the load energy requirement ultimately depend on the amount of insolation
at the location of the site. Since the amount of energy received from
the sun will depend on location, season, weather, and array orientation,
it is essential to account for these factors in sizing the systems.
Furthermore, since the intended load may also vary seasonally, sizing
wvill pormally require a systematic accounting ‘approach to ensure that
sufficient solar energy will be captured by the array to achieve accept-
able system reliability throughout the year. Insolation characteristics
important for sizing photovoltaic system components include the follow-
ing: diurnal wvariation, regional and seasonal variability, weather
(cloud cover and its frequency) and array orientation relative to the
direction of the sun.

Introduction

r 2 The term "sizing" means estimating the required size or capa-
city of all major photovoltaic system elements so that the system will be
able to satisfactorily serve the intended load. The sizing methodology
described in this section is based on a target level of photovoltaic
systex reliability that is equivalent to conventional diesel or battery
alternatives. The size estimates obtained by this methodology are used
to cost the system, and the cost estimates, in turn, are compared with
estimstes for other possible power generating options in order to deter-
mine whetber selection of a photovoltsic power system is justified on a
comparative life-cycle cost basis.

Sizing Methodology

8. The steps in the sizing methodology are summarized below:

(a) Calculate the Load. The average daily energy losad in kilowatt-
bours is calculated for each month of the year. In the simpl~-
est case, a single load element dravs constant power at all
times. If several load elements are present, the individual




Annex 1
Page 3 of §

elexents wust be summed. If the load totals vary from day to

day, an average daily load over each month of the year will be
required.

(b) Determine the Local Insolation. The appropriste amount of
input energy (i.e., insolation, I) to the photovoltaic system

at the application site may be obtained from local monthly
insolation data for various array tilt angles.

(c) Calculate "Worst-Month™ Insolation and Load Values. The sizing
approach requires identification of the load and insolation
values expected during the "worst month" of the year. This is
done by constructing a table of average insolation and load
values for each month of the year and then determining the
month with the lowest ration of insolation to load. The inso-
lation and load values for the selected month are used in

subsequent steps to calculate required array size and battery
storage capacity.

(d) Determine Array and Battery Storage Sizing Factors. The
approach used in the methodology to size the array and storage
is to apply previously determined "sizing factors" 1/ in array
and storage calculations in order to scale the system to
achieve a desired level of autonomy (i.e., availability). In
some sizing application, the user may specify the level of
system sutonomy by placing a requirement on the number of sun-

less days during which the system must be able to satisfy the
intended load.

(e) Calculate Array Power and Area. Calculating array size means
calculating both its required peak power output in watts and
its corresponding area in square meters. The array sizing cal-
culations incorporate the worst-month load, array sizing factor
based on the worst-month insolation, efficiencies of all major

systex elements, and a term to account for long-term array
degradation.

(f) Calculate Battery Storage Size. Calculating battery storage
size requires scaling the storage to supply the daily energy
load for a sufficient period of time to assure that the photo-
voltaic system meets the load requirements at least 96 to 981
of the time (or equivalently, a 0.1 "loss of energy probabi-
lity” (LOEP) during the worst month of the year). Alterna-
tively, the storage can be sized to supply the losd for a
specified number of sunless days. In either case, the actual

1/ Macomber, H. L., Ruzek, J.B., Photovoltaic Stand-Alone Systems,
DOES/NASA/0195-1, NASA CR-165352 M206, August, 1981.
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rated capacity is adjusted to ensure battery operation within
acceptable depth of discharge limits.

(g) Cealculate the Voltage Regulator Size. The battery charging
voltage regulator is sized to handle the maximum amount of
array output power (DC) that is not being used to supply the
load. For conservatism, this will be considered to be the full

rated peak array output power to account for situations in
wvhich the load has been disconnected.

System Cost Analysis

9. Photovoltaic power system life-cycle cost is estimated from the
initial cost of the system installed at the site and the present = value
of all recurrent costs associated with system operation. Photovoltaic
systems are typically capital intensive (i.e., they require a large
initial capital expenditure), but have low operating costs (i.e, zero
fuel cost and small expenditures for replacement, operation, and main-
tenance). The sum of capital and recurrent expenditures represents the
equivalent amount of money required at the time of systemr installation to
completely cover all costs associated with the photovoltaic system,
including a return on the investment, over its operating lifetime (typi-
cally assumed to be 30 years). Life-cycle cost of the alternative to a
photovoltaic system similarly combines the associated first cost and
operating cost for comparison with the photovoltaic option.

10. The recurrent cost in photovoltaic systems are attributed
primarily to battery replacement plus battery operation and maintenance.

11. Battery lifetimes are typically between 5 to 10 years depending
on manufacturer-specific battery characteristics, number of discharge
cycles, design depth of discharge, and operating temperature. In con-
trast, the anticipated life of a photovoltaic array is estimated to be
sbout 30 years. Battery replacement at regular intervals are, therefore,
required throughout the operating lifetime of the photovoltaic array.

12. The present value of the sum of all battery replacements (RPV)

over the photovoltaic system lifetime, escalated and discounted to
account for the timing of the expenditure, is estimated as follows:

RPV = [(BATC)(1-SV) ¢ LREP} x 1 - esc, .

¢ ——b jx k
je1l 1l +dv -

wvhere

BATC = delivered cost of batteries

SV = fractional salvage value of batteries at time of replacement
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LREP = labor cost of battery replacement (in base-year dollars)
J = counter for number of battery replacements (1, nrep)

k = battery lifetime (years)

J X k = constrained to be strictly less than photovoltaic system
lifetime or lifetime used in life-cycle cost analysis (years)

13. Regular operation and maintenance costs are estimated on an
annual cost basis. These costs include expenditures for activities such
43 array, battery, and inverter msintenance; component replacements
(other than batteries); and grounds, structural and electrical upkeep.
Annusl operation and maintenance costs (ON) can be estimated on the basis
of the number of required visits to the site per year times the cost per
trip in base-year dollars. A heuristic frequently used to estimate
annual operation and msintenance expenditures is to assume that annusl
eéxpenses are a fixed percentage of the initial cost of equipment, The

derived annual amount summed over the system lifetime, including any real
escalation and discounting of expenditures over time. Annual
expenditures are, therefore, growing in dollar amount at the constant
rate of resl escalation, if any. Present value of operation and main-
tenance cost (OMPV) is presented as follows:

1+ esc 1l =1+esc N .
OMPV = ON x su ] X om | , if dr # esc
dr - esc, . 1 ¢ dr
or
OMPV = OM x N, if dr =esc,n
where

OM = annual operation and maintenance cost in base year dollars

esc,, ® real (above inflation) annual escalation rate for
operation and maintenance activities (fraction),
typicaly 02

Photovoltaic system life-cycle cost (LCC) is then the sum of the
initial installed System cost, and the present value of recurrent costs,
Equation (1) plus Bquation (2) above.
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Solar Photovoltaic System Economics

1. The economic viability and technical reliability of solar
photovoltaics (PV) systems for small decentralized applications has
improved sharply in recent years. Today, PV systems have become cost
effective for applications such as rural water pumping, rural
telecommunications, medical refrigeration in rural health centers,
cathodic protection for pipes, crop drying, lighting and wvillage
electrification. PV systems are, however, not cost effective today for
larger applications such as grid-interfaced generation of electricity.

2. The sharp reduction in the cost of the PV cells and the
associated development of amorphous silicon technology have combined to
produce the PV cells &t a cost of $3-6 per peak watt. Advances in
battery technology have improved the life, and reduced the cost and
weight of batteries. Advances in solid state electronics have lowered
the cost and improved the reliability of DC-AC inverters. The
development of new types of DC motors using permanent magnets and
variable voltage and of new materials for DC motor brushes have also
increased the reliability and lifetime of motors used in conjunction with
solar PV systems. The vast operational experience associated with remote
PV system applications in the US., Europe and the developing countries is
testimony to the fact that solar PV is a mature and proven technology.

3. The U.S. Agency for International Development and the U.S.
Department of Energy are sponsoring a study has reviewed the performance
of more than 450 PV systems in 35 developing nations. The application of
these PV systems include for water pumping, agricultural processing,
communications, lighting, medical refrigeration, and village
electrification. For remote PV systems, preliminary findings include the
following:

- Pumping applications are likely to be competitive with diesel
at hydraulic energy demands of up to 1000 cubic meters-meter
head (e.g., 32 cubic meters of water per day at 32 meters
head);

- Agricultural processing applications are competitive with
diesel when daily energy demand is less than 6 kilowatts-hours
a dey, and there is a regular supply and demand for the
service;

- Communications applications are viable for small, dedicated-use
systems up to 2.5 kilowatt-hours a day energy demand and for
larger commercial telecommunications applications up to 10
kilowatt-hours a day;

- Medical refrigeration applications face no technical barriers
and are cost competitive with Kerosene when vaccination program
operation efficiency (such as the loss of vaccines) is taken
into account}
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- Lighting applications are broadly viable where insolation is at
least 5 kilowatt-hours per square meter per day and where
Kerosene costs are more than 70¢ per liter;

- Village electrification is a good application for small DC
power systems where insolation averages 5 kilowatt-hours per
square meter per day, and where the total daily demand is less
than 2.5 kilowatt-hours a day.

4. The economic viability and technical reliability of PV pumping
systems is much better today than it was in the early 1980s. The
benchmarks set by & landmark study commissioned by the UNDP and the World
Bank in 1983 1/ have been surpassed in recent years. As an example, PV
pumps installed on open wells in Pakistan can pump water from a 7 meter
depth for under 4¢/m”. For rural and livestock water supplies in Africa,
PV pumps are cost effective vis-a-vis diesel pumps.

1/ Small scale Solar-Powered Pumping systems: The Technology, its
Economics and Advancement, UNDP Project GLO/80/003 Executed by the
World Bank, June 1983.
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II. SCOPE OF ACTIVITY

2.1 The scope of work in this study will comprise a number of tasks
which are outlined below. The following potential applications of solar
PV systems will be evaluated:

(a) rural water supply, including for livestock;

(b) rural telecommunications;

(c) refrigeration of vaccines;

(d) cathodic protection; and

(e) isolated rural electrification for lighting
and for educational TV.

2:2 The methodology used by the consultants will comprise: (a)
interviews with agencies and individuals within Pakistan who would have a
bearing on the development of PV systems technology; (b) field visits to
a number of potential sites for installing PV systems for wvarious
applications, the sites to be visited by the consultants should
constitute a large enough "sample" from which extrapolations can be made
to arrive at reliable countrywide projections for the use of PV systems
in Pakistan; and (c) field visits to a number of potential Pakistann
manufacturers of PV system components (such as support structure,
electrical hardware); (d) analysis of field data through the use of
latest  computer simulation techniques; (e) development of
recommendations to the GOP; and (f) preparation of an ESMAP report.

Task 1: Solar Resource Assessment and Data Gathering

2.3 The consultants will review the availability of solar radiation
and other climatic data in the country, especially in remote areas where
PV systems are most likely to be used. The assessment of resources will
be based on a review of existing solar radiation and other climatic data
from different meteorological stations in the country, the data collected
by various national and international agencies (i.e., NOAA in the U.S.;
the W.M.0., etc.) Through a review of the solar resource, and field
visits, the consultants would identify prime areas of the country where
PV systems can be used. The consultants would seek to identify a number
of sites (probably three for each type of PV system application) for

demonstration projects. Additional resource measurements may be
recommended for areas which have good potential for the use of PV
systems. Some of these sites May serve as candidates for future

applications of PV systems. The information from the agriculture sector
(e.g., cropping patterns, crop types used, water requirements, crop
rotation, land requirements for animal feed, social implications of
alternative methods of water pumping) will also be collected.

Task 2: Market Potential Assessment

2.4 The consultants will assess the present (1986) and projected
(1991-1996) market size for the selected PV applications (para 2.1 and
Annex 2). The 1991 market size will be based on today's PV technology so



as to arrive at definitive =-- albeit somewhat conservative estimates.
The 1996 market size estimates will, however, take into consideration the
projected developments in the PV systems technology.

Task 3: Technical Costs and Economic Evaluation of Options

2.5 For a select number of potential PV system applications, the
consultants will perform detailed technical and economic evaluations
using methods which include computer simulations. In these simulations,
the climatic data from a number of sites; electricity load/use profiles
and other related technical characteristics of the concerned application,
plus the characteristics of a number of viable PV systems will be
studied. Commercially available PV systems and components (e.g., PV
modules, batteries, controllers, water pumps, lamps, etc.) from a number
of sources of supply (e.g., USA, Japan, U.K., France and Italy) will be
evaluated. The simulations will predict the output of the PV systems
(e.g., electricity or water for pumping systems), and fuel displacement
potential, under different operational scenarios, which when coupled with
the data on imports/production and economics of PV systems optimal PV
systems (e.g., size), configuration of various subsystems and of the
entire system for various applications at different sites will be
determined. The number of simulations will be large enough to help
determine in definitive terms the economic viability of PV systems on the
one hand and draw reliable estimates of the current and projected market
sizes, for PV systems on the other.

2.6 In designing an optimal PV system for a particular application,
the installed cost is an important consideration in addition to the
system's technical performance (Annex 1). The cost is in turn dictated
by whether the components are imported, manufactured or assembled
locally. The consultants will identify an optimal mix of imports,
locally manufactured and assembled components for each of the various
applications so as to arrive at the most cost effective system. The
consultants will also identify a broad time-phased plan for PV system
applications in the respective country. It is expected that in the
beginning and, especially for the first few demonstration projects,
almost all the components (except for support structures and battery
enclosures which will be locally built) will be imported and with the

passage of time, local assembly and perhaps even some local manufacturing
may be found appropriate.

247 The consultants will determine for the simulated systems,
relevant economic and financial rates of return. These analyses will
determine the economic viability (or otherwise) of various PV system
applications from the GOP's standpoint and, where relevant, also from the
consumer's standpoint. For those applications which are found cost
effective and where consumer financing is needed, the consultants will
develop viable load packages, mutually acceptable to the consumer and to
GOP. One guideline that the consultants could use in this regard is that
the monthly debt service will not exceed the savings in the fuel bill
resulting from the installation of a PV system. The consultants will



also determine LRMC and SRMC of PV applications where appropriate.

2.8 The consultants will then combine the results of simulations
with the data collected in the field and extrapolate to arrive at the
current market sizes for different PV system applications. Also by using
relevant growth projections for various applications, they will project
the future market through 1996. The main information that will result
from the present and projected market sizes will include (a) number,
sizes, and tentative sites for various PV system applications; and (b)

the annual economic and retail costs of fuel displaced (current and
projected) in the country.

Task 4: Review of Policy Issues

2.9 The successful induction of PV systems into Pakistan will need
adoption of some policy measures by the GOP. These could include for
instance: the waiver of customs duties on components imported for PV

systems; initiation of a demonstration program and information campaign
to educate the public as to the technical and economic viability of
consumer-related PV systems; identification of financing mechanisms to
encourage the consumers (and in later years, also the producers of PV
systems) and the associated institutional set-up to disburse the loans
and collect revenues; identification of training and technical assistance
needs related to installation, maintenance and design; and in later years
perhaps of local production needs, etc. The consultants will identify
appropriate policy measures and make recommendations for their adoption.

Task 5: The Preparation of a National Plan for PV Systems Development

2.10 The consultants will glean information from the above tasks to
develop a broadly budgeted and scheduled action plan for inducting Solar
PV systems technology in the country in & systematic, timely and
efficient manner. The plan will include items such as: the contribution
of PV systems in various sectors of the economy; import assembly or
manufacturing plan; financing mechanisms; demonstration and other policy
measures; etc. The consultants will also develop an indicative rate of
return for the proposed national PV systems program in Pakistan.

Task 6: Formulation of Pilot Demonstration Project for Solar
Photovoltaic System.

2.11 This task will receive the most attention from the consultants. The
consultants will prepare a pre-investment project covering selected
applications of PV systems. The consultants will ensure that the PV
systems are designed for sites where existing climatic data can ensure
reliable performance; that the PV systems are cost effective and can make
an important contribution to the respective sector of the economy that
the right projects are based on reliable technology; and that they have
the potential of being replicated -- with necessary modifications at
other sites in the country. The consultants will use computer
simulations to arrive at optimal system configurations, i.e., the size



and type of PV systems, the support structure, the battery subsystem (if
used), and other subsystems as well as the attendant fuel displacement
potential. The consultants will prepare detailed designs, schematics and
draft tender documents to procure materials and services, leading to
successful installation of PV systems. The consultants will also carry
out detailed economic evaluations and assess the impact of the PV systems

on alternative modes being used. Finally, the consultants will determine
the project's expected rate of return.



III. ORGANIZATION OF ASSIGNMENT AND BUDGET

Manpower Requirements

3.1 The study will be supervised and monitored by ESMAP, About
three consultants would be hired by ESMAP to undertake the bulk of the
work in preparing the study. The study would start with a three week
field mission to Pakistan which would be led by an ESMAP Staff member and
include up to three consultants. Field data would be collected with
support form several local agencies and enumerators in Pakistan. The
consultants' report would be submitted in about 7 weeks after return of
the mission, and may require inputs from 2-4 additional consultants.
Finally, the Bank Staff would convert the consultant report into the
ESMAP study and have it reviewed within the Bank and by the Pakistann
Government (through the Secretary for Renewable Energy in the Misistry of
Energy) before it is released in the final formto interested
organizations. This final stage is expected to be reached in about 13
weeks after completing the field mission.

OQutputs

32 The main output of this activity will be a report which will
integrate the conclusions and recommendations of the specialist. The
report will be supported by two volumes of technical supplements. The
technical supplements will inter alia cover (a) a comprehensive
evaluation of various aspects of the development and application of solar
PV systems in Pakistan; (b) climatic data used in the analysis and
simulations of PV system performance; and (c) computer printouts on the
results of evaluations of solar PV system performance. If necessary
additional technical working papers will be prepared and submitted to
donors and investors who may later participate in follow-up projects.

Consultant Selection Criteria

3.3 The consultants will reflect among themselves the following
expertise at the highest international standards.

(a) Thorough familiarity with the latest computer models used to

predict PV systems output and develop PV system design for
various applications.

(b) Familiarity with the state-of-the-art production technology of
PV systems. Their relevance to developing countries and
associated costs; also familiarity with the developments taking
place in the PV systems technology in industrialized countries.

(c) Actual hands-on experience (or alternately a keen appreciation
of problems involved especially in developing country
applications) in installing and maintaining PV systems under
actual operating conditions.



(d)

(e)

(£f)

(g)

(h)

3.4

Thorough understanding of economic methodologies wused in

evaluating PV systems and market projections on country-wide
basis.

Knowledge of telecommunications; gas pipe 1line cathodic
protection; battery storage; engineering design of photovoltaic
arrays (including support structure); variable voltage motor

driven pumps; PV powered refrigerators and lighting systems,
etc.

Experience in developing countries and ability to accurately
gauge program implementation and other related institutional
capabilities.

Ability to work with local counterparts; train them quickly,
and manage fast, yet accurate field data collection.

Ability to assess the implications of proposed PV systems
application with the social environments in the area.

Budget

The projected budget for the activity is estimated to cost US$

90,000 as shown below:

us$
Consultants' fees ( 120 days @ $ 350/day) 42,000
Subsistence (Bank staff, consultants

84 days @ $100/day) 8,400
Travel (Bank staff, consultants) 18,000
Local enumerators' fee 8,000
Miscellaneous (secretarial services, telephone,

telexes, photocopies, baggage) 4,600
Contingencies 9,000

Total 90,000
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PHOTOVOLTAIC POWER SYSTEM SIZINC AND COST ANALYSIS

System Description

1. Photovoltaic systems are electrical generating systems based on
photovoltaic, or solar cells (built into arrays) which convert incident
sunlight directly into DC electricity. The amount of electric current
generated by a solar cell array is primarily dependent on the intensity
of solar radiation striking its exposed area. The open circuit voltage
produced, however, is primarily dependent on temperature of the cells.
Voltage and cell temperature are inversely related (i.e., an increase in
temperature lowers both the output voltage and the output power, thereby
reducing the cell's efficiency).

2. A practical stand-alone photovoltaic power system typically
requires seversl elements in addition to the array in order to satisfy

the intended load. A typical configuration for a DC load is shown in
Figure (1).

BLOCKING
DIODE
ARRAY Pt
DC-DC DC
VOLTAGE BATIERY CONVERTER LOAD
REGULATOR
. (OPTIONAL)
]
3. Battery storage, most commonly involving a lead acid battery in

present applications, stores electrical energy produced by the solar
array in daytime for use during the night or under cloudy conditions. To
be considered practical for remote applications, a storage battery should
have a long life, require low maintenance, and be able to survive a
number of deep discharge cycles with subsequent recharge by the array.

4. Another important component of a photovoltaic power system
using storage is & voltage regulator that controls the output voltage
from the array wvhen used to charge the battery. The regulator also
limits the loss of water that could occur from gassing of the battery if
it were permitted to become overcharged. At night or on cloudy days, &
blocking diode (see Figure 1) prevents the electrical energy stored
within the battery from discharging through the voltage regulator or the
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array. A system serving a DC 10ad may require a DC-DC converter to match
the systes output voltage to the rated voltage of the load.

3. Some photovoltaic applications do not necessarily require
battery storage. An example of this is water pumping, which needs only s
photovoltaic array, a water pump, a water storage tank, and minimum power
regulation. In this case, vater is pumped into the storage tank during
sunlight hours. The storage tank then acts as a reservoir, providing
water during mon-sunny periods.,

System Sizing

Insolation Characteristics and Their Effect on System Sizing

6. Array and battery storage size requirements to adequately serve
the load energy requirement ultimately depend on the amount of insolation
at the location of the site. Since the amount of energy received from
the sun will depend on location, season, weather, and array orientation,
it is essential to account for these factors im sizing the systems.
Furthermore, since the intended load may also vary seasonally, sizing
vill pormally require & systematic accounting approach to ensure that
sufficient solar energy will be captured by the array to achieve accept-
able systex reliability throughout the year. Insolation characteristics
important for sizing photovoltaic system components include the follow-
ing: diurnal wvariation, regional and seasonal variability, weather
(cloud cover and its frequency) and array orientation relative to the
direction of the sun.

Introduction

i The term "siring" means estimating the required size or capa-
city of all major photovoltsic system elements so that the system will be
able to satisfactorily serve the intended load. The sizing methodology
described in this section is based on a target level of photovoltaic
system reliability that is equivalent to conventional diesel or battery
alternatives. The size estimates obtained by this methodology are used
to cost the system, and the cost estimstes, in turn, are compared with
estimates for other possible power generating options in order to deter-
mine whether selection ef a photovoltaic power system is justified on a
comparative life-cycle cost basis.

Sizing Methodology

8. The steps in the sizing methodology are summarized below:

(a) Calculate the Losd. The average daily energy load in kilowatt-
bours is calculated for each month of the year. 1In the simpl~-
est case, a single load element draws constant powver at all
times. If several load elements are present, the individual
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elements mwust be summed. If the load totals vary from day to

day, ao average daily load over each month of the year will be
required.

(b) Determine the Local Insolstion. The appropriate amount of
input energy (i.e., insolation, I) to the photovoltaic system
at the applicstion site may be obtained from local monthly
insolation data for various array tilt angles.

(c) Calculate "Worst-Month" Insolation and Load Values. The sizing
approach requires identification of the load and insolation
values expected during the "worst month" of the year. This is
done by constructing a table of average insolation and load
values for each month of the year and then determining the
month with the lowest ration of insolation to load. The inso-
lation and load values for the selected month are used in

subsequent steps to calculate required array size and battery
storage capacity.

(d) Determine Array and Battery Storage Sizing Factors. The
approach used in the methodology to size the array and storage
is to apply previously determined "sizing factors" 1/ in array
and storage calculations in order to scale the system to
achieve a desired level of autonomy (i.e., availability). In
some sizing application, the user may specify the level of
system sutonomy by placing a requirement on the number of sun-
less days during which the system must be able to satisfy the
intended load.

(e) Calculate Array Power and Ares. Celculating array size means
calculating both its required peak powver output in watts and
its corresponding area in square meters. The array sizing cal-
culations incorporate the worst-month load, array sizing factor
based on the worst-month insolation, efficiencies of all major
system elements, and a term to account for long-term array
degradation.

(£) Calculate Battery Storage Size. Calculating battery storage
size requires scaling the storage to supply the daily energy
losd for a sufficient pericd of time to assure that the photo~-
voltaic system meets the load requirements at least 96 to 9812
of the time (or equivalently, a 0.l "loss of energy probabi-
lity" (LOEP) during the worst month of the year). Alterna-
tively, the storage can be sized to supply the load for a
specified number of sunless days. In either case, the actual

1/ Macomber, H. L., Ruzek, J.B., Photovoltaic Stand-Alone Systems,
DOES/NASA/0195-1, NASA CR-165352 M206, August, 1981.
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rated capacity is adjusted to ensure battery operation within
sacceptable depth of discharge limits.

(g) Calculate the Voltage Regulator Size. The battery charging
voltage regulator is sized to handle the maximum amount of
array output power (DC) that is not being used to supply the
load. For conservatism, this will be considered to be the full
rated peak array output power to account for situations in
vhich the load has been disconnected.

System Cost Analysis

9. Photovoltaic power system life-cycle cost is estimsted from the
initial cost of the system installed at the site and the present = value
of all recurrent costs associated with system operation. Photovoltaic
systems are typically capital intensive (i.e., they require a large
initial capital expenditure), but have low operating costs (i.e, zero
fuel cost and small expenditures for replacement, operation, and main-
tenance). The sum of capital and recurrent expenditures represents the
equivalent amount of money required at the time of ‘system installation to
completely cover all costs associated with the photovoltaic system,
including & return on the investment, over its operating lifetime (typi-
cally sssumed to be 30 years). Life-cycle cost of the alternative to a
photovoltaic system similarly combines the associated first cost and
operating cost for comparison with the photovoltaic option.

10. The recurrent cost in photovoltaic systems are attributed
primarily to battery replacement plus battery operation and maintenance.

11. Battery lifetimes are typically between 5 to 10 years depending
on manufacturer-specific battery characteristics, number of discharge
cycles, design depth of discharge, and operating temperature. In con-
trast, the anticipated life of a photovoltaic array is estimated to be
about 30 years. Battery replacement at regular intervals are, therefore,
required throughout the operating lifetime of the photovoltaic array.

12. The present value of the sun of all battery replacements (RPV)

over the photovoltaic system lifetime, escalated and discounted to
account for the timing of the expenditure, is estimated as follows:

BPV = [(BATC)(1-SV) ¢ LREP} x 1 ~- esc, j
3 €3 1 ¢ dv -

z k
where
BATC = delivered cost of batteries

SV = fractional salvage value of batteries at time of replacement
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LREP = labor cost of battery replacement (in base-year dollars)
j = counter for number of battery replacements (1, nrep)
k = battery lifetime (years)

J ¥ k = constrained to be strictly less than photovoltaic system
lifetime or lifetime used in life-cycle cost analysis (years)

13. Regular operation and maintenance costs gre estimated on an
annual cost basis. These costs include expenditures for activities such
&3 array, battery, and inverter maintenance; Component replacements
(other than batteries); and grounds, structural and electrical upkeep.
Annual operstion and maintenance costs (OX) can be estimated on the basis
of the number of required visits to the site Per year times the cost per
trip in base-year dollars, A heuristic frequently used to estimate
annual operation and msintenance expenditures is to assume that annual

derived annual amount summed over the system lifetime, including any real
escalation and discounting of expenditures over time. Annual
expenditures are, therefore, growing in dollar amount 4t the constant
rate of real escalation, if any., Present value of operation and main-
tenance cost (OMPV) is presented as follows:

1+ esc l=14+esc ¥ .
ONPV = OM x s 12 om |, if dr ¢ esc .
i R
dr - esc,. 1 ¢ dr
or
OMPV = OM x N, if dr =esc
wvhere

ON = annual operation and maintenance cost in base year dollars

€scop ™ real (above inflation) annual escalation rate for
operation and maintenance activities (fraction),
typicaly 0%

Photovoltaic system life-cycle cost (LCC) is then the sum of the
initial installed System cost, and the present value of recurrent costs,
Equation (1) plus Equation (2) above.
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Solar Photovoltaic System Economics

1. The economic viability and technical reliability of solar
photovoltaics (PV) systems for small decentralized applications has
improved sharply in recent years. Today, PV systems have become cost
effective for applications such as rural water pumping, rural
telecommunications, medical refrigeration. in rural health centers,
cathodic protection for pipes, crop drying, lighting and wvillage
electrification. PV systems are, however, not cost effective today for
larger applications such as grid-interfaced generation of electricity.

2. The sharp reduction in the cost of the PV cells and the
associated development of amorphous silicon technology have combined to
produce the PV cells at & cost of $3-6 per peak watt. Advances 1in
battery technology have improved the life, and reduced the cost and
weight of batteries. Advances in solid state electronics have lowered
the cost and improved the reliability of DC-AC inverters. The
development of new types of DC motors using permanent magnets and
variable voltage and of new materials for DC motor brushes have also
increased the reliability and lifetime of motors used in conjunction with
solar PV systems. The vast operational experience associated with remote
PV system applications in the US., Europe and the developing countries is
testimony to the fact that solar PV is a mature and proven technology.

3. The U.S. Agency for International Development and the U.S.
Department of Energy are sponsoring a study has reviewed the performance
of more than 450 PV systems in 35 developing nations. The application of
these PV systems include for water pumping, agricultural processing,
communications, lighting, medical refrigeration, and village
electrification. For remote PV systems, preliminary findings include the
following:

- Pumping applications are likely to be competitive with diesel
at hydraulic energy demands of up to 1000 cubic meters-meter

head (e.g., 32 cubic meters of water per day at 32 meters
head);

= Agricultural processing applications are competitive with
diesel when daily energy demand is less than 6 kilowatts-hours

a day, and there 1s a regular supply and demand for the
service;}

- Communications applications are viable for small, dedicated-use
systems up to 2.5 kilowatt-hours & day energy demand and for
larger commercial telecommunications applications up to 10
kilowatt-hours a day;

- Medical refrigeration applications face no technical barriers
and are cost competitive with Kerosene when vaccination program

operation efficiency (such as the loss of vaccines) is taken
into account}
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Lighting applications are broadly viable where insolation is at
least 5 kilowatt-hours per square meter per day and where
Kerosene costs are more than 70¢ per liter;

- Village electrification is a good application for small DC
pover systems where insolation averages 5 kilowatt-hours per
square meter per day, and where the total daily demand is less
than 2.5 kilowatt-hours a day.

4. The economic viability and technical reliability of PV pumping
systems is much better today than it was in the early 1980s. The
benchmarks set by a landmark study commissioned by the UNDP and the World
Bank in 1983 1/ have been surpassed in recent years. As an example, PV
pumps installed on gfen wells in Pakistan can pump water from a 7 meter
depth for under 4¢/m”. For rural and livestock water supplies in Africa,
PV pumps are cost effective vis-a-vis diesel pumps.

1/ Small scale Solar-Powered Pumping systems: The Technology, its

Economics and Advancement, UNDP Project GLO/80/003 Executed by the
World Bank, June 1983.
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June 26, 1986

Mr. Ian Hume

Staffing of Thailand Fuelwood Missions

Ian -

Further to your query, I have checked up on the staffing of the two
ESMAP fuelwood missions to Thailand which is as follows:

Fuelwood Supply Project Preparation Mission

ESMAP Staff 2 Grut, Taylor
International Consultants 2 Hussain (Forester); Hines (First Economist)
Total 4

Improved Stoves/Kilns Program Preparation Mission

ESMAP Staff 2 Terrado, van der Plas

International Consultants 3 Booth (Charcoal Specialist); Burns (Stove
Marketing Specialist); Shanahan (Stove
Production Specialist)

Total S

This excludes two local consultants working with each mission on subtasks that
did not require expatriate input. These numbers are in line with those for a
"typical” ESMAP mission which would comprise 1 higher level, 1 researcher, and
3 or so consultants.

B ey

Bernard Montfort



THE WOHLD BANK INTERNATIONAL FINANCE CORPORATION

OFFICE MEMORANDUM

DATE:

TO:

FROM:

SUBJECT:

June 25, 1986
Mr. A. Roa, Acting Division Chief, EMPPE
Bernard Montfort, Divisi ef, EGYS1

MOROCCO: Household Energy Strategy

1. I refer to your memo of June 18, 1986 to Mr. Shilling on the
above subject. Even though we have kept EMPPE staff fully informed about
the nature, scope, rationale, and required resources for the above
project, it does seem that clarification is needed again regarding these
questions.

2. First of all, the project 1is not just "a questionnaire survey".
It is a study to formulate a comprehensive strategy for household energy,
by examining several policy options. As you know, households consume
more than half the total energy resources in Morocco (commercial and
traditional). Yet not much is reliably known about: the contribution of
fuelwood to the energy balance in general and to household energy in
particular, and the associated deforestation in some regions;
possibilities of interfuel substitution and energy conservation in
households; the 1impact of energy pricing policies on households;
supplying petroleum products for household use; and the socio-economic
impact of rural electrification.

3 Evidently, the absence of reliable information on such issues has
not stopped the government from making important decisions that affect
the household sector. Neither has it stopped us in the Bank from
preparing for policy-based lending in the energy sector. To 1improve
these processes, however, we sought to provide the necessary analysis,
and both the government and Bank are actually on record for assigning
priority to this study.

4o The fact that we are not directly involved in operational work
should not deny us a legitimate claim on Bank resources. This is all the
more so in view of the facts that: (a) we are providing a service to
complement operational work; (b) that specific service is not available
elsewhere in the Bank; and (c) USAID's decision to finance up to $400,000
of consultants' inputs was conditional upon a substantial Bank input.

5 Estimated Bank staff inputs of 80 SW is for the entire life of
the project, not for one year, and expected to span three fiscal years:
FY87, FY88, and FY89. It therefore cannot be compared to regionally
managed SRA tasks for FY87 alone. Indeed, we have requested 40 SW for
FY87, but got only 20 SW. The latter figure is about eight percent of
the SRA tasks in Power and Energy for all EMENA countries in FY87 (and
not one half, mentioned in your memo). It is this input that will assure
both the high quality and direct relevance of the project outputs. EGY
view is that the Bank contribution of 80 SW is indeed a reasonable cost

P-1867



to: (a) develop empirically-based position papers on the central policy
issues facing the Moroccan government in the energy sector; and (b)
identify and prepare preinvestment studies in three subsectors: forestry

(fuelwood development, as part of Forestry II), rural electrification,
and petroleum products infrastructure.

cc: Messrs. Churchill, Hume, McCarthy, Saunders, Fish, Decaux,
Ahmed, Sherbiny, Leitmann (EGY); Pranich, Reekie, McKechnie,
Hamilton, Liebenthal, 0'Sullivan, Van der Poll (EMP);
Shilling, Brigish, J. Porter, Harry-Prasad (EM2);

Ms. Pierce (EM2)

i
NSherbiny:bre
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THE WORLD BANK INTERNATIONAL FINANCE CORPORATION

OFFICE MEMORANDUM VIS 1

DATE:

EXTENSION:

SUBJECT:

June 24, 1986

Mr. J. Larrieu, LCPEN
Christopher R. Poncia, EGYSZC}Q‘?
71-5284

ESMAP: JAMAICA - Proposed Cogeneration Study

Background

1. As you know, we expect shortly to return to Jamaica to finalize
the Petroleum Procurement, Refining and Distribution Study and to define
the Jamaica ESMAP program.

2. In our discussions with MMET and JPS staff last February on the
ESMAP program (after the conclusion of the Petroleum Study discussions),
we agreed, as recommended in the Energy Assessment, that "a proposed
program of assistance" under ESMAP could include "a cogeneration study to
examine the terms, conditions and tariff structure on which available

surplus from agricultural and industrial operations might be supplied to
Jps".

3. On April 4, 1986, we received specific proposals from MMET for
the cogeneration study, together with the recommendation that R. W. Beck
and Associates be selected as consultants. Although not mentioned by JPS
in February, we understand that the cogeneration study was initially
proposed by JPS for financing under the IBRD Jamaica Power III Loan, that
study TOR were prepared on that basis in 6/85, proposals submitted by
Beck (and presumably others) in 10/85 and the JPS evaluation and proposed
award to Beck carried out sometime thereafter.

Financing of the Study

4, JPS would clearly prefer that the study were financed under the
ESMAP program, as grant funds, rather than under the Bank's Jamaica Power
111 Loan. As we discussed with you, we believe that ESMAP funds should
not be used to replace Bank project financing in this way, particularly
in view of the overall concern of donor agencies that their funds should
not be used to prepare Bank projects. We should, however, like to
consider the scope and phasing of the cogeneration study with you to see
whether any supplemental ESMAP work might be justified.

Comments on the Beck Proposals

5. Potential Power Suppliers: A study of terms, conditions and
tariffs for power supply to JPS assumes the availability of that power to
JPS at a given price (eg JPS marginal or avoided cost). A logical

P-1867



starting point for the cogeneration study would, therefore, be an
assessment of the potential supply over a given price range. Potential
suppliers might range from large scale supply from the alumina smelter
industry (particularly, the proposed Clarendon Smelter Power Station
providing 100 MW of surplus power capacity to JPS, based on coal) to
small scale supply from the sugar industry, based on bagasse.

6. However, both cogeneration study TOR and the Beck proposals
limit themselves to a study of supply from "small scale producers", which
is not defined but presumably excludes industry supply. Given that the
Clarendon proposal raise a number of concerns for the Bank as to its
compatibility with JPS' least cost generation program, we wonder if the
best way to resolve these concerns might not be to widen the cogeneration
study to all potential suppliers, but stressing that supply from all such
suppliers must be within the context of the least cost generation program
(including any competing small scale hydro potential, currently under
study by CIDA).

7= If potential suppliers are limited to small scale producers,
the case for detailed review of their potential remains. We understand
that AID has already financed a number of studies on small scale

producers ='. However, the principal recommendation of these studies -
that a pilot program for power production be introduced at the Monymusk
sugar estate - may require further review. We have discussed this

proposal with Mr. Heidebroek (LCPAB), who is preparing the proposed Bank
Sugar Rehabilitation Project in Jamaica, providing for the rehabilitation
of the Monymusk and Frome sugar estates. According to Mr. Heidebroek,
Monymusk would not be a good selection for surplus power supply, since it
is located in an area with little rainfall requiring substantial
electricity for irrigation. He suggest, instead, that Frome estate might
be suitable, since it is located in the West where natural rainfall is
adequate. In both cases, he cautions against excess downgrading of the
sugarcane into energy cane, since this will reduce sugar revenues and
make recovery of financial viability by the estates more difficult.

8. We would, therefore, suggest that the market survey should be
done first and that the follow up "PURPA" (US Public Utilities Regulatory
Policies Act) study be undertaken only if the results of the market so
justify.

Potential ESMAP Assistance

We propose meeting with Mr. Heidebroek and yourself to consider
the scope and phasing of the proposed cogeneration study. If you agree

= Cane production for sugar and electric power in Jamaica - 10/84
Impediments to off system electrical generation in Jamaica -
10/25/1984

Non utility generation of electricity in Jamaica - 12/84



that the main study should not begin until justified by the potential
supplier survey, we should consider whether that survey should be done by
Beck or bg,an independent consultant without any interest in the follow
up study.= In the latter case, ESMAP may be able to assist, in
conjunction with the consultants designing the Frome generator
rehabilitation. In our meeting, we could also agree on our approach to
MMET and JPS.

cc: Messrs./Mmes. Heidebroek (LCPAB), Bernard (LC2VC), Hume (EGYPS),
Byer, Fish (EGYPA), Bates, Schmedtje, Gulstone (EGYS2)

CRPonciatcah

According to Beck's letter of 5/12/86 to JPS, their study cost
cutting apparently takes the form of bringing USAID in to finance
the "Estimation of Supplier Response" component, plus one other
component. We may therefore need to consider this with AID, whose
energy program in Jamaica is scheduled to terminate in September.
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OFFICE MEMORANDUM

DATE:

TO:

FROM:

EXTENSION:

SUBJECT:

June 24, 1986

Ms. Connie Bernard, LCZVCC:E%?"
Christopher R. Poncia, EGYS2
7-5284

JAMAICA - Energy Assessment Supplemental Report
and ESMAP Program

I spoke today to Miss Clarke in the Minister's office regarding
the draft Supplemental Report sent down on June 2, 1986 for Government
comment. Ms. Clarke told me that the draft was currently under review.
Minister Hart was away until the end of this month, but she would get
back to me as soon as the review was complete, and the decision made as
to whether a further Bank mission to Jamaica was to be requested. At
that point, the timing of the ESMAP mission would also be decided.

cc: Messrs. Hume (EGYPS), Nayar, Trabucco (EGYD2), Schmedtje, Bates
(EGYS2)

CRPonciaicah
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The World Bank 1818 H Street, N W (202) 477-1234
INTERNATIONAL BANK FOR RECONSTRUCTION AND DEVELOPMENT Washington, D C 20433 Cable Address INTBAFRAD
INTERNATIONAL DEVELOPMENT ASSOCIATION USA Cable Address. INDEVAS

June 23, 1986

Mr., Timothy S. Rothermel, Director

pivision for Global and Interregional Projects
United Nations Development Programme

One United Nations Plaza

New York, N.Y. 10017

Subject: Your Letter of May 30, 1986

Dear Mr. Rothermel:

With reference to the above mentioned 1letter, may I begin by
apologizing for the oversight in not sending you a copy of my letter of
thanks to Mr. Harkema, following the Netherlands offer of financing for
the Niger Improved Urban Cookstoves Programme. Please find enclosed a
copy of my reply of February 24 for your files.

Due to the existence of a project profile on the Niger project
(5/8/84) which was copied to your office at the time, we feel that there
is no need to prepare a second document., I enclose another copy of the
profile for your files. In addition, the Netherlands Government has
based its contribution on the aforementioned project profile and would
undoubtedly be confused by receiving a second version.

With regard to the draft project document for the Sudan
Forestry/Fuelwood project, I am informed that a copy was sent to Mr. Cox
in May 1986. On the Six Country Solar Water Heating/Wind studies,
Mr. Malik's extended absence due to illness has delayed preparation of
the necessary documents but he has been reminded to forward them to you
as soon as they are completed.

Yours sincerely,
(S>>

—

Ian Hume
Assistant Director
Energy Department

Attachments

ITT 440098 RCA 248423 WUI 64145 Y-7040
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The World Bank 1818 H Street, N.W. (202) 477-1234
INTERNATIONAL BANK FOR RECONSTRUCTION AND DEVELOPMENT Washington, D.C. 20433  Cable Address: INTBAFRAD
INTERNATIONAL DEVELOPMENT ASSOCIATION US.A. Cable Address: INDEVAS

June 20, 1986

Mr. Mustapha Zaanouni

Assistant Administrator and Regional Director for Arab States
Regional Bureau of Arab States

United Nations Development Programme

1 UN Plaza, DC-1-2228

New York, N.Y. 10017

Subject: Joint UNDP/World Bank Energy Assessment and Energy Sector
Management Assistance Programmes: Transmission of Completed
Reports on Countries Under the Responsibility of the
Regional Bureau for Arab States

Dear Mr. Zaanouni:

Following discussions held earlier this year between your bureau,
our colleagues at DGIP and Messrs. Montfort and de Capitani of my staff,
it is my pleasure to forward to you copies of all Assessment and ESMAP
reports completed to date in countries covered by the Regional Bureau for
Arab States.

Additional ESMAP activities are currently underway in a number of
these countries and we will ensure that they are sent to you on
completion.

If you have any questions relating to the Joint Programmes'
activities, please do not hesitate to contact us.

\ Yourg-sincerely,

L

4

Ian M. ﬁume
Assistant Director
Energy Department

ITT 440098 ~ RCA 248423 © WUI 64145



The World Bank 1818 H Street, N.W. (202) 477-1234

INTERNATIONAL BANK FOR RECONSTRUCTION AND DEVELOPMENT Washington, D.C. 20433 Cable Address: INTBAFRAD
INTERNATIONAL DEVELOPMENT ASSOCIATION USA. -Cable Address: INDEVAS
o T [¢3 [ee”
June 20, 1986 o 4

Mr. Orlando Olcese

Executive Secretary

United Nations Capital Development Fund
1 UN Plaza, FF-1020

New York, N.Y. 10017

Subject: Joint UNDP/World Bank Energy Assessment and Energy Sector
Management Assistance Programmes: Transmission of Completed
Reports on Countries Under the Responsibility of the United
Nations Capital Development Fund

Dear Mr. Olcese:

Following discussions held earlier this year between your bureau,
our colleagues at DGIP and Messrs. Montfort and de Capitani of my staff,
it is my pleasure to forward to you copies of all Assessment and ESMAP
reports completed to date in countries covered by the United Nations
Capital Development Fund.

Additional ESMAP activities are currently underway in a number of
these countries and we will ensure that they are sent to you on
completion.

If you have any questions relating to the Joint Programmes'
activities, please do not hesitate to contact us.

Yours sincerely,

NN

Ian M. Hume
Assistant Director
Energy Department

ITT 440098 - RCA 248423 ° WUI 64145 Y-7040
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The World Bank 1818 H Street, N'W. (202) 477-1234
INTERNATIONAL BANK FOR RECONSTRUCTION AND DEVELOPMENT Washington, D.C. 20433  Cable Address: INTBAFRAD
INTERNATIONAL DEVELOPMENT ASSOCIATION USA. Cable Address: INDEVAS

June 20, 1986

Mr. Bertin Borna, Director

United Nations Sudano-Sahelian Office
1 UN Plaza, FF-1194

New York, N.Y. 10017

Subject: Joint UNDP/World Bank Energy Assessment and Energy Sector
Management Assistance Programmes: Transmission of Completed
Reports on Countries Under the Responsibility of the United
Nations Sudano-Sahelian Office

Dear Mr. Borna:

Following discussions held earlier this year between your bureau,
our colleagues at DGIP and Messrs. Montfort and de Capitani of my staff,
it is my pleasure to forward to you copies of all Assessment and ESMAP
reports completed to date in countries covered by the United Nations
Sudano-Sahelian Office.

Additional ESMAP activities are currently underway in a number of
these countries and we will ensure that they are sent to you on
completion.

If you have any questions relating to the Joint Programmes'
activities, please do not hesitate to contact us.

T~

X3 i
kSS\I?m M. Hume MPRRSNES

Assistant Director
Energy Department

ITT 440098  RCA 248423 © WUI 64145 Y-7040



The World Bank 1818 H Street, N.W. (202) 477-1234
INTERNATIONAL BANK FOR RECONSTRUCTION AND DEVELOPMENT Washington, D.C. 20433  Cable Address: INTBAFRAD
INTERNATIONAL DEVELOPMENT ASSOCIATION USA Cable Address: INDEVAS

June 20, 1986

Mr. Arjan Hamburger

Energy Coordinator

Ministerie van Buitenlandse Zaken
Bezuidenhoutseweg 67

Postbus 20061

2500 EB 's—-Gravenhage

The Netherlands

ESMAP: Indonesia — Household Energy Strategy (Marwick Letter)
[Your ref: DST/PLc - 142273 (I 10)]

Dear Mr. Hamburger:

I am writing to provide you with a response to the key points raised
in Mr. Stuart Marwick's note of May 4, 1986, which comments on the draft
Activity Initiation Brief for the above project. The note brings up both
procedural (paras. 3-7, l4) and substantive (paras. 8-13) matters; I will
begin by providing thoughts on the former.

Two central criticisms have been levelled at the proposed process
for undertaking a household energy strategy: (a) that the project is not
specifically geared towards strengthening institutions involved in
household energy work, particularly non-governmental organizations
(NGOs), and (b) that the Woodburning Stove Group (WSG) has not been
involved in the drafting of the AIB. Concerning (a), the AIB explicitly
states that "a secondary objective is to transfer skills and techniques
to Indonesian staff to facilitate performing similar exercises entirely
by Indonesian institutions in the future.” While this does not preclude
the use of NGOs, we hesitate to significantly rely on them for household
energy work in Indonesia because they:

(1) have generally not been involved in the field for any
length of time;

(ii) do not have much to show in the way of project
outputs, e.g. no large-scale dissemination of improved
cookstoves;

(ii1) have very limited geographical experience and impact
throughout Java;

(iv) possess inadequate financial and technical
capabilities to undertake project components.

ITT 440088 - RCA 248423 - WUI 64145 Y-7040



Thus, if the project were to heavily involve NGOs, a large invest-
ment of time and financial subsidization would be required, with no
guarantee of positive results. It is important to add that the
Indonesian government shares these sentiments. Regarding (b), it is not
our policy to directly involve outside organizations in the drafting of
internal documents. However, we certainly welcome and even solicit
indirect comments, such as Mr. Marwick's, during the formulation of our
proposals.

Still, in principle, we have no problem with using NGOs where their
skills and experience are appropriate. 1In fact, Mr. Floor made every
effort to discuss the project with key NGOs during his recent visit. At
this point, we feel that it would be premature to identify specific
organizations that would undertake project components. The door is
definitely open to NGOs and the WSG.

The note also raises a minor technical point involving the process
of data collection and demonstration project work. Contrary to Mr.
Marwick's skepticism, we feel that 18 months is a reasonable period for
survey work of this scale. 1In fact, we have recently completed a
moderate-sized household survey in Ethiopia in less time and initiated a
similar undertaking in Morocco which will involve a national sample of at
least 4000 households during a comparable time period. Further, not all
of the proposed project work relies on a fully tabulated and analyzed set
of data. For example, LPG distribution improvements can be assessed
independently of the surveys, and improved household energy equipment can
be developed after the results of the first round of surveys are known.

The note goes on to make several substantive comments, some of which
are worth incorporating in a final ATIB. The suggestion that inter-fuel
substitution analysis should incorporate econometric modelling to gauge
the interactive effects of price changes is certainly valid, and has been
specifically mentioned in household energy AIBs for other countries. The
point concerning inclusion of household-based food preparing industries
in the survey is reasonable. 1In fact, this was discussed with the
Indonesian government, Mr. Marwick and NGOs, and we will gather data on
this aspect of residential energy consumption. However, if institutional
and community cooking is to be added, the scope of the activity will be
expanded, thus requiring additional resources for the increased sampling,
surveying and pilot work that will be entailed. We would like to request
your advice and guidance on this issue.

The remaining substantive comments are either incorrect or not
applicable. Mr. Marwick fallaciously asserts that "woodfuel is still a
major energy source for urban dwellers.” 1In fact, the Ministry of Mines
and Energy September 1985 survey of urban household energy consumption
concludes that wood and charcoal account for only 4 and 3%, respectively,
of direct household fuel consumption. Next, we do not feel that it is
necessary to mention a particular health-oriented stove program (see
paras. 10-11) though we are cognizant of the health issue in household
energy. As is usual with ESMAP cookstove-related activities, questions



concerning smoke and ventilation will be part of the survey, laboratory
testing will include measurements of CO/CO2 output, and cookstove design
will incorporate health improvements as a goal. Finally, it is
inaccurate to state that there will be no rural cookstove improvementg
(para. 13). The rural household energy consumption survey will determine
the need for and scope of an improved biomass stove production and
dissemination project and, indeed, this is listed as a key activity in
the AIB.

I hope that these responses will clarify our presentation of the
proposed activity in Indonesia. We look forward to initiating the
project in the near future with your cooperation and support.

Sincerely,

Bernard Montfort

Division Chief

Energy Strategy and Prelnvestment
Division I

Energy Department
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THE WORLD BANK /INTERNATIONAL FINANCE CORPORATION

OFFICE MEMORANDUM

DATE: June 19, 1986
TO: Mr. Bernard Montfort, Chief, EGYSl
FROM: Amarquécgcgimar, EGYS2
EXTENSION: 74546

SUBJECT: ESMAP: THE GAMBIA - Energy Sector Review Mission
Back-to-Office Report

Introduction
15 This report presents the findings of my mission to the Gambia
from April 28 to May 6, 1986. The purpose was to review recent

developments in the energy sector and to obtain information on a number
of petroleum supply and pricing issues. The report attempts to provide
further insight into the petroleum supply and pricing issues raised by
WA2DB in the context of the proposed SAL. Additional details regarding
developments in other energy sub-sectors, including the status of ongoing
and planned energy technical assistance will be presented in an updated
version of the draft Energy Assessment Status Report on the Gambia.

" My mission was coordinated by Mr. Alieu N'Gum, Director of
Planning in the Ministry of Economic Planning and Industrial Development
(MEPID). I met with officials of the Ministry of Finance and Trade
(MFT), the Gambia Utilities Corporation (GUC), the Gambia German Forestry
Project, and Shell (West Africa) Ltd. For the most part, the officials
were very cooperative and provided me with information, statistics, and
other general insights on recent developments in the energy sector. I
also met with Mr. M. Lubega, the UNDP Resident Representative to brief
him about the objectives of my mission.

Review of Petroleum Issues

3. The Government of the Gambia (GOTG) appears to have done little
to follow-up on the recommendations of the ESMAP report on Petroleum
Supply Management. 1/ MEPID has not yet formally distributed copies of
the blue cover report to the MFT and other organizations that took part
in the study. The GOTG is still relying on adhoc measures to secure
petroleum supply and and there have been several major disruptions in
supply since 1985. Nevertheless, the GOTG has approached external
organizations for the technical assistance defined in the ESMAP report.
The Commonwealth Foundation for Technical Cooperation (CFTC) has agreed

1/ The Gambia - Petroleum Supply Management Assistance "ESMAP Activity
Completion Report No. 035/85, April 1985.
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to send a Petroleum Specialist for a two year assignment in the Cambia as
the Resident Energy Advisor to the Energy Unit of MEPID. A shortlist of
prospective candidates has already been submitted to GOTG, and it is
expected that the successful candidate will be able to resume his duties
by the end of 1986.

4, The proposed SAL is an appropriate vehicle to monitor and
instigate further action by GOTG to rationalize petroleum supply and
pricing arrangements in the Gambia. This is because the GOTG: (a)
recognizes the importance of ensuring that the key sectors under the
Economic Recovery Program (ERP) receive adequate and regular supplies of
petroleum products; and (b) has committed itself to implementing regular
(quarterly) adjustments of petroleum prices to effect a pass-through of
exchange rate fluctuations. In order to achieve the first objective GOTG
will need to adopt more systematic and forward-looking procedures for
arranging petroleum supply including the regular allocation of foreign
exchange to cover petroleum imports. The GOTG will face increasing
difficulties with the second objective because the existing mechanism for
setting and adjusting petroleum prices is cumbersome and needs to be
overhauled.

s There may be a need to devise appropriate instruments under the
SAL to monitor GOTG actions to address the following aspects:

(a) arrangements to secure financing to ensure more regular imports
of petroleum imports;

(b) cooperation between GOTG, GUC and the 1locally represented
private oil companies to ensure that a more efficient system
for importing, storing and distributing petroleum products is
implemented;

(c) formulating and implementating a contingency allocation plan
for petroleum products during emergencies; and

(d) rationalizing and streamlining the system for setting and
ad justing petroleum prices.

My observations and suggestions on these issues are presented in the
sections below.

Petroleum Supply Arrangements

6. Arranging financing for Petroleum Imports. Notwithstanding the
balance of payments difficulties which currently faces the Gambia, the
GOTG should be encouraged to adopt a longer time horizon (minimum of one
year) when negotiating financing for petroleum supplies. The petroleum
supply situation has progressively worsened since 1983 because GOTG has
adopted one adhoc arrangement after another to finance petroleum
imports. The special tied grants from the Dutch and UK Governments have
helped in providing the GOTG with some breathing space. All petroleum
imported in 1984/85 under the two Dutch grants (totaling Dfl 15.0
million) has already been consumed, and the current stocks are from the
final shipment of petroleum under the UK grant of about 2.5 million




pounds sterling. There is little indication that the GOTG has used this
opportunity to plan for a more stable arrangement for financing future
imports. Rather, the GOTG is counting on the continued use of balance of
payments support (grants) from the Dutch Government to cover petroleum
requirements until December 1986.

Ts The GOTG 1is, in principle, not opposed to the direct
importation of petroleum products by the private oil companies. This
option is however no longer a practical one for the companies because
their 1lines of credit with their offshore principals have been
suspended. It is not likely that the GOTG will be able to settle the
accumulated arrears in payments to the companies without resort to
external assistance. Under these circumstances, the only other source of
foreign exchange in the Gambia for the private oil companies may be the
interbank market, but the amounts traded are relatively small and
insignificant to cover petroleum import requirements. Prior to the
establishment of the interbank market, the GOTG had attempted to ease the
foreign exchange constraint on the private oil companies by arranging for
the local commercial banks to set aside 30%Z of the monthly foreign
exchange earnings of the banks in an "oil facility" account. The GOTG
had directed that the amounts accruing into the "oil facility" account
should be used to settle petroleum import liabilities, but the plan was
soon abandoned because of insufficient funds.

8. Role of the Private 0il Companies. Since the GOTG has adopted
a moratorium on the creation of new public enterprises, it seems that
plans to create a National Oil Company to import petroleum have been
shelved. The GOTG should whenever possible utilize the services and
expertise of the private oil companies in the Gambia. Under the special
petroleum grants, the role of the private oil companies has been confined
to internal distribution and marketing. This is because, the grants are
tied and mandate the use of suppliers based in the respective donor
countries. The following arrangements have therefore been adopted by
GOTG and the donors:

(a) An agent is selected through limited competitive bidding to
handle the procurement and shipment of petroleum products from
the donor country to the Gambia. In principle, the offshore
affiliates of the locally represented private oil companies are
eligible to participate in the bid. In the case of the recent
grants however, the Royal Dutch Shell. Co. won the bid to
supply under the Dutch Government grants, and the Crown Agents
won the bid under the UK grant.

(b) When the petroleum products are landed at the Banjul terminal,
Shell (W.A.) Ltd, the operator of the Storage Depot in Banjul,
takes delivery of the products on behalf of GOTG. An "Entry for
Warehousing" document is prepared by Shell (W.A.) Ltd for
Customs certification. The stocks are then allocated by GOTG
to the private oil companies (according to their respective
market shares) and to GUC for power generation. Shell (W.A.)
Ltd. continues to prepare a monthly "Entry ex-Warehouse"




document, which summarizes liftings of product by GUC and the
companies. This document is certified by Customs and presented
to the Accountant General before the companies make their
payments. Besides managing operations at the Storage Depot,
Shell (W.A.) Ltd. handles international bankering operations at
the Yundum Airport. Arrangements for marketing and
distribution within the Gambia have not been changed.

9. In the event the GOTG is able to secure untied sources of term
financing (or a revolving credit) for petroleum imports, a more efficient
approach would be for the GOTG to involve the private oil companies
through competitive bidding, to arrange deliveries to the Gambia as
follows:

(a) The Energy Unit of MEPID, acting on behalf of the Steering
Committee on the Economic Recovery Program, would prepare a
program for imports based on the estimated demand for the
entire country over the period under consideration (usually one
year). The estimates together with a recommended delivery
schedule or timetable, would be prepared in collaboration with
the terminal operator, and then submitted for approval to the
Steering Committee;}

(b) The Energy Unit of MEPID, again acting on behalf of the
Steering Committee, would request the private oil companies to
tender bids on a c.i.f. basis for the supply contract; and

(c) Once the bid evaluation has been approved by the Steering
Committee, the successful company would be advised to proceed
with organizing deliveries to the storage depot in Banjul.

As previously indicated in the ESMAP report, the GOTG, by adopting the
above procedure, will avoid holding title to the products, but will be
able to monitor the process of importing petroleum supplies to ensure
that its foreign exchange obligations are minimized.

10. Allocation of Products. Apart from asserting in general terms
that GUC should be given priority in the allocation of available stocks
of diesel o0il, the GOTG does not provide any firm directives for the
allocation of diesel o0il and other petroleum products when stocks run
down to critically low levels. Since the regularity of petroleum supply
will continue to be uncertain during this difficult adjustment period, it
is imperative for the GOTG to establish a Contingency Allocation Plan for
petroleum products. This plan would be activated during emergencies, and
according to different degrees of shortages. The proposed plan should
set forth the degree of rationing required depending upon the severity of
shortage and the number of days of supply of each product on hand. The
private oil companies have repeatedly expressed their concern about
GOTG's lack of action on this matter which has been pending since




1983. 2/ The ESMAP report provides a comprehensive assessment of the
situation, and outlines systematic guidelines and procedures which should
be used by GOTG and the concerned organizations.

Pricing of Petroleum Products

11, Retail Price Levels. The GOTG has maintained its policy of
setting petroleum price to fully reflect the cost of imports. There have
been several substantial increases in retail petroleum prices since the
end of 1983 (Table 1). Apart from passing on the effects of exchange
rate fluctuations on the landed cost (c.i.f.), GOTG has incorporated
substantial increases in the customs duty on gasoline, diesel oil (gas
0il) and kerosene, 3/ with the objective of raising revenue for budgetary
purposes. The GOTG has recently converted the basis for the duty from a
specific rate to an ad valorem rate. This move may however complicate
revenue estimation and collection by GOTG because duties would fluctuate
with landed costs and exchange rates. The approved ad valorem rates of
duty are 260% for gasoline, 140% for diesel oil, and 120% for kerosene.

12, Because of reports that considerable amounts of petroleum
products 4/ end up being used by Senegalese consumers via "unofficial"
exports and the Transgambia highway, the GOTG has over the years,
attempted to equalize retail price levels in the Gambia with those in
Senegal, thereby reducing the incentive for such sales. Despite these
recent increases, petroleum retail prices in the Gambia are still below
those prevailing in Senegal, and at the May 1986 exchange rates, the GOTG
would need to increase petroleum prices further by between 25% and 60% to
match those in Senegal.

13. Diesel o0il 1is sold to artisanal fishermen at a special
concessionary price of about D1.25 per liter (20 US cents/liter). The
GOTG has waived the customs duty on such sales as part of its strategy to

2/ During their working visit in July 1984, the ESMAP Petroleum Supply
mission was informed that the then National Economic Advisory
Committee had made some recommendations to the cabinet on mandatory
allocation of products. No decision appears to have been taken on
the matter.

3/ The duty on gasoline was increase for D1.16 per liter in April 1984
to D2.15 per liter in January 1986. The duty for diesel o0il was
increased from D1.10 to D1.35 over the same period, and from D1.03
to D1.09 for kerosene.

4/ There are no firm estimates on sales to Senegalese consumers on the
highway because the private o0il companies have been reluctant to
disclose information on their respective sales along the highway.



encourage artisanal fishing. 5/ Similar concessions are made by the
Government of Senegal. Diesel o0il is sold to artisanal fisherman in
Senegal at 105 CFA per liter (30 US cents/liter). The GOTG plans to
install special facilities for pre-mixing and storing the fuel at a
landing site near the harbor. Although this segment of the diesel oil
market is very small, there is evidence that amounts purchased under this
arrangement are resold for profit to other consumers. In order to
curtail this activity, the GOTG should remove this concession and replace
it with a more direct form of subsidy to the artisanal fishermen.

14. Petroleum Pricing system. I believe that the most pressing
issue is how to rationalize the system for monitoring and adjusting
petroleum prices in the Gambia. This would be necessary (a) to remove
the distortions that have developed in several components since the
existing price build-up was introduced in 1975 (Table 3); and (b) to
simplify the price structure along the lines recommended in the ESMAP
report (Table 4). This would facilitate the proposed plan to implement
regular and/or automatic adjustments of energy prices.

15% The basic component in the recommended new pricing structure is
the Warehouse Cost which would reflect the actual landed cost (c.i.f) of
products and the prevailing exchange rate for the Dalasis. In order to
absorb day-to-day fluctuations in the exchange rate, a '"stabilization
factor" has been incorporated in the Warehouse Cost. Since the GOTC
intends to effect quarterly adjustment in energy prices and tariffs, the
level of the "stabilization factor'" could also be set at the beginning of
each quarter. The Warehouse Cost will be the basis for pricing diesel
0il sold to GUC, and hence, can be incorporated into the mechanism for
adjusting the power tariffs to effect a pass-through of changes in the
diesel price due to exchange rate fluctuations (i.e., the proposed fuel
adjustment clause). 6/

16. Another important feature of the recommended new price
structure is that it consolidates the operating costs of companies into a
single marketer's margin. It is expected that the companies will shortly
seek higher margins to counteract the effects of exchange rate
ad justments on their ability to operate profitably. The new structure
also eliminates the explicit use of financial charges that have hither to
caused significant distortions because they have been used by the
companies to cover the interest charges on their outstanding foreign
exchange liabilities. The GOTG should negotiate a separate arrangement
with the companies and their offshore principals to settle those arrears.

5/ The diesel o0il is mixed with lubrication oils before it is used in
the outboard motors of the fishermen.

6/ Diesel o0il, which accounts for between 55-60% of the operating costs
of GUC's Electricity Division, is purchased at a price equivalent to
the landed cost (c.i.f.) plus harbor dues and other handling
charges, but excluding duties.



Other Developments

17 Recent developments regarding ongoing and planned technical
assistance in the energy sector include:

(a) A team from DANIDA visited the Gambia in April 1986 and
completed the appraisal of the proposed project to install a 6
MW slow-speed diesel generator at the Kotu Power Station. The
new generator will utilize heavy fuel o0il and reduce GUC's
operating costs; and

(b) A team for the United Nations Capital Development Fund (CDF)
visited the Gambia in early June 1986, to appraise the proposed
project to replace diesel and kerosene powered appliances with
solar photovoltaic power systems in rural health centers and at
telecommunication stations. The project is the result of an
ESMAP study which is supported by GOTG as a means of improving
the reliability of rural services.

Next Stegs

18. I am proceeding to revise and update the draft Energy
Assessment Status Report to incorporate my detailed findings. Given the
new impetus provided by the ERP, I propose to reorganize the draft report
to highlight the more pressing constraints facing the energy sector, and
to outline components of an energy sector strategy which could reinforce
the broader objectives and priorities of the ERP.

cc: Messrs. Eccles, Bauer, Menezes, (WAP), Landell-Mills (WA2DB)
Hume, Bates, Iskander, Ahmed, Saunders,
Ferroukhi, Fostvedt, (EGY);

Mmes. Bruns, Vitagliano (WA2DB); Patterson (WAP)

AArmarivhipas



Table 1: CHANGES IN RETAIL PRICES FOR PETROLEUM PRODUCTS
(DALASIS PER LITER)
Premium Gasoline Kerosene Gasoi |

July 1983 1,89 1,69 1,74
February 1984 2,17 1.95 2.01
April 1984 a/ 2.50 2.28 2,34
June 1985 2,70 2.41 250
January 1986 b/ 3,50 2.50 2,75
April 1986 4,20 2,50 3,00
a/ after 25% devaluation of Dalasis,
b/ after floating of Dalasis,
Source: MFT
TABLE 2 COMPAR|SON BETWEEN RETAIL PETROLEUM PRICES IN
SENEGAL AND THE GAMBIA

Product Gambia a/ Senegal b/ Ratio

(1) () (1/11)
Premium Gasol ine 60.8 97,2 0.63
Kerosene 36,2 51.4 0,70
Diesel 0il (Gasoil) c/ 43,5 58,3 0,75

a/ exchange rate (May 1986) is 1 US$
b/ exchange rate (May 1986) is 1 US$

"

6,9 Dalasis,
360 CFA.

c/ automotive diesel oil,

Source: Mission Estimates,



Table 3:

THE GAMBIA: EVALUATION OF CURRENT PRICING STRUCTUREa/

Component

Evaluation

landed cost (C.iaf.)

Financial charges

Depreciation and
Maintenance charge

Terminal Throughput
charge

Marketing Margins

Retail Margins

The GOTG currently uses "standard" instead of actual c.i.f.
prices, Although simple to compute, this method distorts
both Government revenue and cost recovery systems, In
addition, the method was devised for fixed peg exchange rate
systems and not for flexible systems, Actual c,i.f, should
be used as the basis for pricing.

The current charge of 8,78 bututs per |iter appears to be too
high, However, the validity of the figure is difficult to
assess because it incorporates the financial costs associated
with arrears in settling foreign liabilities incurred for
imports, The resulting inability to maintain the minimum 60 -
day stock level, as originally envisaged by GOTG has caused
further distortions,

In 1982/83, actual costs were about 80% of the 2,50 bututs
per liter allowed in price build-up, There is need for
complete revaluation of costs to remove distortions, Should
be incorporated into marketing margin,

In 1982/83, the 2,20 bututs/liter charge allowed was
generally in line with the actual cost of maintaining the
depot, There is need for reqular (annual) evaluation of
actual costs incurred by the terminal operator,

The current practice of applying fixed margins does not
provide '"normal commercial profits" as originally envisaged
when the structure was developed,

The validity of these is difficult to evaluate without access
to dealers' accounts, However, the margins appeared to be
low in 1982/83 and should be investigated further,

a/ The structure was developed by the private oil companies in 1975 and later adopted by

GOTG.

Source: "The Gambia: Petroleum Supply Management Assistance' ESMAP
Report No, 033/85 April 1985; Update by mission (May 1986)
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Table 4: RECOMMENDED PRICING STRUCTURE FOR REGULAR ADJUSTMENTS

Component Description Comments
1. Warehouse Costb/ Cost made up of actual c,i.f. Stabilization factor to be
+ harbor dues + wharfage + used to cushion variations in
terminal loss allowance + a actual c,i.fs and exchange
stabilization factor, fluctuations,
2, Customs Duty & Import All Customs duties and taxes Ad valorem levels recently
Taxes on product imports should be approved by GOTG,a/ should be
specific taxes, replaced with specific rates
based on budgetary require-
ments,
3, Terminal Throughput Specific charge, To be based on actual costs in
Charge proceeding year plus 25% of

component charge which would
be adjusted upwards each year
by rate of increase in the
Consumer Price index (CPI),

4, Marketers' Margin Percentage of warehouse cost, Level should be re-established
based on evaluation of
profitability of companies,
Should aim at providing the
basis for "normal commercial
profitsm as originally
envisaged in agreement between
GOTG and oil companies,

5. Dealers' Margin & Delivery Specific charge, Will require further
investigation to reset level
which can then be adjusted
annually to reflect CPI,

a/ Gasoline Diesel Kerosene
Customs duty 260% 140% 120%
import taxes 3.5% 5.5% 3.5%

b/ Warehouse cost and level of stabilization factor would be adjusted at beginning of each quarter to
reflect changes in exchange rate during preceding quarter,

Source: "The Gambia: Petroleum Supply Management Assistance" ESMAP
Report No, 035/85, April 1985; updated by mission (May 1986),



THE WORLD BANK INTERNATIONAL FINANCE CORPORATION

OFFICE MEMORANDUM

DATE:

TO:

FROM:

SUBJECT:

|.|‘ [ p i \ 0
June 18. 1986 - &

Files TR )
Lis ne, EGYS1

Cote d'Ivoire: ESIE In-Depth Assessment
ESMAP Activity Report

1 Max Wilton (WAPEG) and I spoke on the telephone today to agree on
modifications to the division of labor and timing of the above report.
These modifications were necessary, as EGYSl's request for accelerating
report production (memo dated June 13, 1986) conflicted with mission and
leave schedules.

2, We agreed that, when the RCA report arrives in early July, I will
draft the initial ESMAP report and carry it through successive internal
reviews to the yellow cover stage by the end of August. This will be
done 1in close consultation with Steve Berkman (WAPED), who has been
supervising the project with Mr. Wilton. Mr. Wilton indicated that he is
willing to review a draft of the ESMAP report while on leave in early
August, if necessary. This will minimize the probability that major
disagreements will arise when the yellow cover report is reviewed by the
region shortly after Mr. Wilton's return at the end of August. With the
incorporation of Mr. Wilton's comments at that stage, the report can then
be carried into green cover by mid-September, as per the EGYS1l schedule.

3. With regards to the presentation and format of the ESMAP report,
we decided that these will be a function of the size and content of RCA's
report. Ideally, we'd like this to become the main part of the ESMAP
report. However, the draft RCA report reviewed by Messrs. Berkman and
Wilton in May (a copy of which Mr. Wilton will send to me before he
leaves) was rather lengthy (150+ pages) and recommendations are not
grouped and prioritized. We agreed that if these shortcomings are not
improved upon in the next draft, the text of the RCA report will not
necessarily be included in the ESMAP report. Also, the ESMAP report most
likely will re-organize the priorities among RCA's recommendations and be
more specific about identifying financial and technical assistance
requirements. In any case, ESMAP should be able to present clearly the
elements of a full revitalization program.

4, Since time is short between now and Mr. Wilton's departure, he
will not be ‘able to give EGYSl a preliminary outline for the ESMAP
report. He did suggest, however, that the ESMAP report be oriented as
"sales" document to generate support for ESIE among co-donors. He
suggested also that particular care be given to recommendations to
redefine the roles of UPDEA, member governments (especially the Céte
d'Ivoire), donors, and ESIE itself, in the revitalization of the school.

cc: Messrs. Bauer (O/R), Wilton (WAPEG); Berkman (O/R) (WAPED);
Gabriel (WAPPS); Montfort (EGYS1)

Ms, Risen (WAPPS)
LPerinei%Eﬁ/bre
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THE WORLD BANK/INTERNATIONAL FINANCE CORPORATION

OFFICE MEMORANDUM N

DATE:

TO:

FROM:

SUBJECT:

June 17, 1986 ————
Ms. J. Sh e, EGYS1

Ignatius A. éﬁgg?FSenior Economist, WAPEG

NIGER - Impro | Stoves Project

Mid-Term Progress Report

j 5 We liked the above-mentioned report and are happy to
note that the project seems to have gotten off to a successful
start. I hope the activities can continue to be expanded under
the proposed energy project. There are two comments I have:

(a) I understand the use of the private sector in
Niger was a key to the success of the project
but this is not sufficiently emphasized in
the report.

(b) The important questions that are raised on
page 33 do not seem to have been fully
answered. In particular, the question about
the impact of the project on woodfuel
consumption.

24 By the way, can some other terms be found for «fagot»
and «kettlen?

cc: Messrs. Bauer (o/r), Davis, Wilton (WAPEG);
Montfort, Floor (EGYS1l).

IMenezes:mc
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THE WORLD BANK INTERNATIONAL FINANCE CORPCORATION

OFFICE MEMORANDUM 5Tp - LeAp -Geneal

DATE:

TO:

FROM:

EXT:

SUBJECT:

STP - Energy Se€ctor
STep- Cr 1590

GuB - LY

June 13, 1986 =t //
Mr.‘Bernard Montfort, Division Chief, EGYS1

Katrina Sharkey, EGYSL

75535

Sao Tome and Principe and Guinea Bissau - Technical Assistance Missions
Back-to-0Office Report

SAO TOME AND PRINCIPE: ROUND TABLE FOLLOW-UP MEETING

1 Round Table: General Aid Coordination Issues. In line wicth
the decision taken at the Round Table held in Brussels in December 1985,
the objective of the follow-up meeting (May 17-21, 1986) was to provide
the opportunity for the GSTP and donors to hold sectorial consultations
on three priority themes, namely rural development and fisheries, water
and energy and ''desenclavement'" (domestic and international transport,
telecommunications). In the case of the first and third themes, the Bank
attended largely as an informed observer.

2. The same donor countries represented at the Brussels meeting
also attended on this occasion (France, Portugal, Federal Republic of
Germany, United States, Sweden) but some additional countries were
present, namely Brazil, Egypt, Japan, Zaire and Italy.In addition to the
Bank and the UNDP, the following international agencies participated
:African Development Bank, Commission of the European Communities,
Economic Community of Central African States, FAO and World Food
Programme. A complete list of participants is found in Annex 1.

s The meeting was opened on May l7 by Senhora Alda do Espirito
Santo, President of STP's National Assembly and Acting President of the
Democratic Republic of STP (DRSTP). The working groups were presided by
His Excellency Fradique de Menezes, Minister of Foreign Affairs and
Cooperation and co-presided by Mr. Ion Popescu, UNDP Principal Regional
Administrator. The meeting was officially closed by His Excellency
Manuel Pinto da Costa, President of the DRSTP.

4, In the course of sectorial discussions, all of which were held
in plenary session, the GSTP expressed a wish to complement the Round
Table discussions by holding a meeting in STP in November 1986 with NGO's
which may be interested in collaborating in projects resulting from the
Round Table discussions. Donors responded favourably and the PNUD will
probably assist the GSTP in 1its organization. The DRSTP also requested
donors to consider placing the country on their lists of target countries
because, to date, STP is the only lusophone LDC not to figure as a high
priority. Minister de Menezes also emphasized that his country 1is
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looking for grant aid rather than concessional loans or credits in view
of the serious balance of payments deficit, forecast to be some $US 7.5
million for 1986.

54 Energy and Water. The discussion was chaired by Mr. Angelo
Bonfim from the Ministry of Foreign Affairs and co-chaired by Mr. Carlos
Mena of WAPEG. Mr. Norberto da Costa Alegre, Director of Industry and
Energy was rapporteur and I filled the co-rapporteur function. (See
Annex 2).

6. Minister de Menezes drew participants attention to the fact
that the UNDP/World Bank Energy Assessment Report had formed the basis
for the energy discussions and had provided the GSTP with a series of
useful projects for planning assistance to the sector. The main problem
areas in the energy sector were cited as:

- state of disrepair of the main power plants

deficient transmission and distribution system
- high technical and non-technical losses

- poor management of the sector

lack of adequately trained staff.

In order to assist the power system, the Bank reiterated its commitment
to financing, under Credit 1590-STP, the rehabilitation of the main
generating plants and the distribution system. The same Credit could be
used to finance some technical/administrative assistance to EMAE, the
power and water utility. (Projects no. 3 and 5 of the Energy Assessment
Report). Please refer to Mr. Carlos Mena's BTOR for more details.

T For the woodfuels sector, I informed the meeting of the Bank's
willingness to finance a preliminary forest inventory (Project 7 of
Energy Assessment), a woodfuels supply and demand study (Project 8 of
Energy Assessment) and a study on the ecological impact of woody biomass
use for drying increased quantities of cocoa on State Enterprises. On
the request of WA2DA, I explained that this activity could be financed by
a Special Project Preparation Facility (SPPF) but that the GSTP would be
required to submit a formal request to IDA for this purpose. During bi-
lateral discussions with the Directorate of Industry and Energy and the
Ministry of Agriculture and Livestock, I clarified the procedures with
which the GSTP will have to comply in requesting an SPPF. We also made
some progress in preparing Terms of Reference for the project which, with
the collaboration of WA2DA, I will finalize shortly. The terms for



the ecological study in particular need further work before the three-
component package can be sent to the GSTP for approval.l/

8. The UNDP confirmed that 1its Energy Account will finance
overseas training to STP nationals in Energy Planning and Management and
in Petroleum Procurement Operations (Project no. 2 of the Energy
Assessment). UNDP also offered to assist STP in the power rehabilitation
programme by financing of necessary equipment from its Special Equipment
Fund (UNEF). The UNDP also offered to make some resources available to
ESMAP from STP's next Country IPF (estimated to total some $US 2.8
million) and it now awaits a response to the offer from the GSTP/ESMAP.
The GSTP will contact us if they wish us to manage priority projects
identified in the Energy Assessment.

9. With regard to 1interventions on energy by other donors, the
Swedish delegate said that his government may be interested 1n assisting
the forestry sector. Informally, I was told that such assistance could
be directed to Fuelwood and Multi-purpose Species Trials (Project no.l2
of the Energy Assessment). The Portuguese delegation's interest is in
institutional support and training in the power and forestry sub-sectors
(Projects 1, 5, 6 and 11 of the Energy Assessment). The head of the
French delegation announced his country's interest in collaborating in
the rehabilitation of the power sector and in providing technical
assistance if and where required. The Caisse Centrale will send an
identification mission to STP in the near future.

10. The water sector discussion was brief and was based on a
recently-completed report prepared for the GSTP by the Bank (Estudo
Sectorial sobre Aducac de Agua e Saneamento). Given that the GSTP
received the draft report only a few days before the meeting, it was not
in a position to comment in depth on its findings. It was clear however
that the report will constitute the basis for future assistance to the
sector. The Bank report has identified projects totalling some $US 2.0
million, of which about $US 600,000 has been committed by the African
Development Bank for technical assistance to EMAE. We invited comments
on the report as soon as they are available.

11 The EEC referred to the tri-partite project already underway in
Sao Joao dos Angolares, financed by EEC/STP/Portugal, and offered the
possibility of further EEC assistance to water at a later date, perhaps
in the area of Ribeira Peixe.

1/ A former component of Energy Assessment Project no.7 aiming at
assisting GSTP with the establishment of forestry legislation has
been eliminated because it has been carried out recently by a team
of FAO consultants. Their report is currently with the GSTP for
consideration.



12. Portugal offered to finance the setting up of a water testing
laboratory which entails the construction of bacteriology and
physics/chemistry laboratories and the provision of related equipment and
technical assistance.

13. Rural Development and Fisheries. In summary, the discussions
on the rural development theme concluded thact:

- rural development will continue to form the basis of
STP's economic development potential for the foreseeable
future

- an important element 1in assisting the sector 1s the support
to the related institutional framework

- the preparation of sound agricultural statistics 1is
imperative to the implementation of projects in the sector

- all future projects should take the security of food supply
into account.

14, In response to existing project briefs, several donors offered
to provide financial/technical assistance as presented in Annex 3.

15, On fisheries, no project brief had been prepared although all
parties agreed that STP's potential for developing this activity is very
real. Offers of assistance from donors are also summarized in Annex 3.

16. Desenclavement (Transport and Communications). The isolation
of STP in cterms of road, sea and air transport 1in addition to the
inadequacies of the existing domestic and 1nternational telecom-
munications network produced an animated discussion. The few acctual
commitments are summarized 1in Annex 4.

GUINEA BISSAU: TECHNICAL ASSISTANCE TO THE POWER SECTOR

174 I arrived in Bissau on May 22nd. The objective of my visit was
to discuss and reformulate where necessary the preliminary recom-
mendations for technical assistance services to the power sector which
were approved by the GGB as presented in Activity Completion Report no.
033/85 in April 1985.

18. For the purpose of launching this activity under ESMAP,
financing has already been obtained from SIDA for one of the four
components in the T.A. programme, namely the preparation of a map of the
distribution system.

19, During my mission I had meetings with Mr. Afonseca, Director
General for Energy at the Ministry for Natural Resourses, Industry and
Energy. I met with Mr. Brandao, Director of Guinea Bissau's power and
water utility (EAGB) and visited the Bissau thermal power plant which is



currently undergoing an emergency rehabilitation with assistance from the
Bank, the UNDP and the German Government. [ was received by His Exc.
Filinto Barros, Minister for Natural Resourses, Industry :nd Energzy, who
stressed the urgency of implementing the T.A. programme as a complement

to the new installation and repalr of generating capacity. [ drew the
Minister's attention to the lack of supervision and coordination of
recommended assistance activities in the energy sector which are

dispersed among the EEC, France, Germany, SIDA, UNDP, and the Bank. I
recommended that the GGB nominate one person (perhaps the UNDP technical
advisor to DGE or the UNDP Resident Representative himself) to play such
a supervisory role for the sake of improved coordination of activities.
A list of persons met 1s attached Ln Annex 5.

PROPOSED TECHNICAL ASSISTANCE PROJECTS

20. Component l: Technical Assistance and On-The-Job Training for
Plant Operators and Distribution Network Personnel. Resulting from my
discussions with Messrs. Afonseca and Brandao, we reached an
understanding that cthis component should be modified. The original
entailed the preparation of training programmes for EAGB personnel. We
accepted that greater etffectiveness would be achieved by the provision of
two technical experts to ctrain staff in the operation and maintenence of
existing and new generating and distribution equlpment. In addition,
personnel would be trained in the use of suitable computer facilities for
the collection and processing of generation and distribution data.
Finally, at the end of the T.A. period the experts would draw up
shortlists of outstanding training and maintenence equipment needs for
future action.

21, Component 2: Institutional Support to Metering, Administrative
and Procurement Procedures. The scope of this activity will remain
largely as defined in Activity Completion Report no. 033/85, while the
diagnostic nature of the consultant services provided will change 1in
order to concentrate on the actual on-the-job transfer of skills to EAGB
personnel in the abovementioned areas. Although the activity is aimed at
assisting power, it is clear that it will also cover all aspects relating
to water.

22, Some two years ago DCGE received two APPLE 1l computers from the
Swedish government which have never been taken out of their cases. If it
proves to be viable to use these as yet unused facilities for accounting
and administrative operations, the terms of reference will include the
necessary transfer of technology to local personnel. If the facilities
prove to be incompatible with existing software packages used for small
power utility management, it may be necessary to foresee the purchase of
basic hardware as part of the project cost.

23 Management assistance to DGE/EAGB's procurement operations,
formerly presented as a ftull component of the T.A. programme, will now be
curtailed and incorporated as part of the administrative assistance. The
procurement requirements of EAGB are both minimal and infrequent and it



was agreed that the provision of a short-term consultant to assist the
small existing workforce in improving 1its operation will adequately meet
local needs.

24, The definitive terms of reference for the accounting and
administrative component will complement another T.A. activity which DGE
is currently negotiating with Electricite de France for assistance to the
accounting and administrative operations of EAGB. ESMAP is currently in
contact with EDF to ensure an efficient dovetailing of respective
activities

25, Component 3: Proposed Map of Bissau Distribution System. With
financing already received from SIDA, this component will be implemented
according to the terms of reference presented in the April 1985 report.

CONCLUSIONS AND FUTURE ACTION

26. The mission provided me with an opportunity to reformulate
preliminary terms of reference for the ESMAP activity as described
above. [ reached an understanding with the DGE that ESMAP will prepare
new terms of reference to include the use of a suitable management
information system.

27 ESMAP will examine proposals for the execution of the programme
submitted recently to DGE by the Enetric consulting firm (an offshoot of
Electricidade de Portugal) and advise on whether or not they would be
suitable to carry out the programme.

28. Financing 1is still sought by ESMAP for components 1 and 2
above. The Netherlands government and SIDA may be interested 1in
financing these activities and have requested finalized terms of
reference as soon as they are available in order to make a decision.

Distribution
Messrs. Eccles, Bauer, Davis, Menezes, Mena, Patorni (WAO);
Reichelt, Singh, Gil, Assis (WA2);
Churchill, Bourcier, Hume, Saunders, Sadove, Fish, Dosik,
Heron, Iskander, 3ates, Ferroukhi (EGY).

Mesdames: Leach, Kawabata (WAP).
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Annex 1

List of Participants at the Round Table follow-up Meeting held in
Sao Tome, DRSTP, 17-21 May 1986

Participants from DRSTP

- Senhora D. Alda do ESPIRITU SANTO, President of the Popular
National Assembly and Acting President of DRSTP

- Excellency Fradique de MENEZES, Minister of Foreign Affairs and
Cooperation

- Excellency Agostinho RITA, Minister of Planning and Internal Trade

- Excellency Carlos Mengses BRAGANCA GOMES, Minister of Industry,
Transport, Fisheries & Tourism

- Mr. Arlindo GOMES, Ministry of Foreign Affairs

- Mr. Angelo de JESUS BONFIM, Ministry of Foreign Affairs

- Mr. Higino WILL, Ministry of Foreign Affairs

- Mr. Rodrigo GUILHERME, Ministry of Agriculture and Livestock

- Mr. Norberto da COSTA ALEGRE, Director of Industry and
Energy, Ministry of Industry, Construction and Housing

- Mr. Marcelino ALVES NARCISO, Ministry of Transport

- Mrs. Myriam de MENEZES, Ministry of Forelign Affairs and
Cooperation

African Development Bank

- Mr. Felix-Prosper NSETH MI NSETH
World Bank

- Mr. Carlos MENA, WAPEG
- Ms. Katrina SHARKEY, EGYSI

Commission of the European Communities

- Mr. Frederic BARON, Administrator, Brussels
- Mr. Glauco CALZUOLA, Resident Adviser of the EEC in DRSTP
- Mr. Dominique DAVID, EEC delegate in Gabon

Economic Community of Central African States

- Mr.Kabongolo LUKUMU, Administrator
FAO
- Mr. Teklesadik ESHETU, Representative for DRSTP in Angola

- Mr. Jean Marie PHILIPPE, Special Adviser to Development
Department, Rome.
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World Food Programme

- Mr. Messan BAMEZON, Deputy Representative

United Nations Development Programme

- Mr. Ion POPESCU, Regional Administrator

- Mr. Albert YUMBULA DJEMBA, Resident Representative in DRSTP

- Ms. Else KORNERUP, Deputy Resident Representative in DRSTP

- Mr. Maurice DEWULF, UNDP Consultant, President of Consultative
Cooperation Council

- Mr. Jean-Pierre DIEHL, UNDP Consultant

Federal Republic of Germany

- Dr. Wilhelm Otto LAMPE, Charge d'Affaires for DRSTP, Cerman
Embassy, Angola.
- Mrs. Gisela Ataide LAMPE, Adviser

Egypt
- Excellency Ahmed NABIL ELSALAWY, Plenipotentiary Ambassador to
DRSTP
France
- Mr. Robert SORBY, Head of Mission responsible for DRSTP, Ministry
of Cooperation
- Mr. Luc Le CABELLEC, Head of DRSTP Mission, Calisse Centrale de
Cooperation Economique
- Mr. Frederic FULLENWARTH, Resident Head of Cooperation Mission,
DRSTP
- Mr. Francois FEREY, Deputy Director, Caisse Centrale de
Cooperarion Economique
- Mr. Dominique ROJAT, Head of Mission, Ministry of Cooperation
- Mr. Georges BUREAU, Caisse Centrale de Cooporation Economique
Italy
- Mr. Andrea PERUGINI, Charge d'Affaires for DRSTP at the Italian
Embassy, Angola
Japan

- Mr. Seisuke FUKUSHIMA, Adviser, Japanese Embassy, Gabon
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Portugal

- Mr. Manuel LOPES da COSTA, Vice President of Institute for
External Cooperation (I.C.E.), Ministry of Foreign Affairs

- Mr. Antero Lucianoc NOBRE RODRIGUES, Senior Technical Expert,
L.C.Bs

- Mr., Vinicio PACHECO MARQUES, Head of Agriculture and Fisheries
Division

- Mr. Antonio Jose ROSADO de SQUSA, Director of Economic and
Technical Assistance, I.C.E.

Sweden
- Mr., Finn ALTON, Head of Department, Swedish Embassy, Angola

United States of America

- Mr. William McGLYNN, Economic Councellor, American Embassy, Gabon
Zaire

- Excellency ILANGWA-E-YOKA, Plenipotentiary Ambassador



Annex 2

Follow-up Meeting to Round Table held in RDSTP, May 17-21, 1986

Conference Organization

President: Excellency Fradique de Menezes, Minister of Foreign
Affairs and Cooperation
Co-President: Mr. Ion Popescu, Head of UNDP Delegation

Commission l: Rural Development and Fisheries

President: Mr. Arlindo Gomes

Co-President: Mr. Georges Bureau (France)
Rapporteur: Mr. Rodrigo Guilherme
Co-Rapporteur: Mr. Dominique Rojat (France)

Commission 2: Water and Energy

President: Mr. Angelo Bonfim

Co-President: Mr. Carlos Mena (World Bank)
Rapporteur: Mr. Norberto Costa Alegre
Co-Rapporteur: Ms. Katrina Sharkey (World Bank)

Commission 3: Desenclavement

President: Mr. Higino Will

Co-President: Mr. Manuel Lopes da Costa (Portugal)
Rapporteur: Mr. Marcelino Narciso

Co-Rapporteur: Mr. Gonzalo de Sousa (Portugal)

General Rapporteur: Mrs. Myriam de Menezes
Assistant General Rapporteur: Mr. Jean-Pierre Diehl
Secretary: Mr. Jean-Pierre Diehl

Assistant Secretary: Mr. Maurice Dewulf



Annex 3

Possibilities for Donor Participation in Future
Technical/Financial Assistance to
RDSTP's Rural Development and Fisheriesl/Sectors.

Title of Project: Cattle Rearing and Coconut Palm Growing-
Combined Scheme
Total Investment Requested: $US 266,000.
Interested Agencies: (Tech. or Fin. Assistance): UNDP
(Tech/Fin), France (Tech), Zaire (Tech)

Title of Project: Rehabilitation of the Porto Real and Sundy
State Enterprises

Total Investment Required: US$ 4.0 million

Interested Agencies: UNDP (Tech/Fin), World Food Programme (Tech)

Title of Project: Equipment and Technical Support to Medium-
Sized Private Farms

Total Investment Required: $US 200,000

Interested Agency: EEC

Title of Project: Development of Fruit-Growirg
Total Investment Required: $US 280,000
Interested Agency: BADEA (Fin)

Title of Project: Ribeira Peixe 0il Mill
Total Investment Required: $US 3.6 million
Interested Agencies: EEC/EIB (Tech/Fin), UNDP (Tech/Fin)

Title of Project: Rural Habitat Improvement

Total Investment Required: $US 1.7 million

Interested Agencies: ILO and UNDP (Fin), UNCDF, World Food
Programme (Fin), France (Tech/Fin), EEC (Fin)

France and the EEC confirmed the possibility of participating in a
project to equip the industrial fishing base at Neves.

While no specific fisheries projects were presented for discussion,
the Japanese delegation informed the meeting of his government's
intention to finance the development of small-scale fishing
projects. It appears that FIDA and certain non-governmental
organizations are also interested in assisting thils sector.



Annex 4

Donor Participation in Future Technical/Financial Assistance to
RDSTP's Transport and Communications Sectors (Desenclavement)

Title of Project: Improvements to the running of the ports of Sao
Tome and Santo Antonio

Total Investment Required: $US 2.0 million

Interested Agencies: EEC (Tech), RFA (Fin), Portugal (Tech), UNDP

Title of Project: Civil Aviation Assistance and Development Study
Total Investment Required: $US 190,000
Interested Agencies: EEC/ECOCAS

Title of Project: Improvement to the Sao Tome Airport
Total Investment: $US 3.0 Million
[nterested Agency: ADB 1/

The mission transmitted the Bank's letter of May to the UNDP
representative expressing strong reservations on the economic
justification for the project. The French and German delegations
received the Bank's view on an informal basis as both have major
doubts about supporting the project also.



Annex 5

List of Persons Met During My Mission to Guinea Bissau

Exc. Filinto BARROS, Minister for Natural Resourses, Industry and Energy

Mr. Antonio JESUS de BARROS Afonseca, Director General for Energy,
Ministry of Natural Resourses, Industry and Energy

Eng. Carlos de PINHO BRANDAO, Director of EAGB

Mr. Luis Alberto NEVES JACOB, Director of Services, EAGB

Mattias ZOLLNER, Kreditanstalt fur Wiederaufbau, RFA

M. BOUGET, Consultant, Electricite de France

Mr. Miguel da GRACA, UNDP Resident Representative, Guinea Bissau

Jose CAETANO MARQUES, Resident Representative of Enetric/Partex

Consultancy Firm



THE WORLD BANK INTERNATIONAL FINANCE CORPORATION

CFFICE MEMORANDUM v

DATE:

T

FROM:

SUBJECT:

June 13, 1986

Mr. J.U. Richter, EGYSl and S. Ouahes, PEG

B. Mont fort, ChieQ@nd J.F. Baued| Lhief, WAPEG

Mauritania : EnergyUﬁission : Terms of Re/ference

|

ls On or about 22 June, 1986 you will arrive in Nouakchott,
Mauritania for about two weeks to: (a) assist in the preparation
of energy related covenants for the Structural Adjustment Credit,
and (b) discuss with the government the preparation of an ESMAP
program.

Energy Sector Analysis for the Structural Adjustment Credit

2. Under coordination of Mr. Richter, and with the
assistance of Mr. S. Ouahes (Power engineer, WAPEG) and Mr. L.
Ceccaldi (Petroleum Refining and Marketing Specialist, Consultant)
you will analyze the following issues, as a basis for the
Government's strategy in the energy sector:

(a) Government pricing policy (including taxation) for
electricity and petroleum products, with a view to
establishing pricing which is ©based on economic
principles (i.e., CIF 1import cost for petroleunm
products, marginal costs for electricity) and which is
conducive to meeting financial requirements of the
energy enterprises and of major energy consumers;

(b) oOptions and requirements for improving the efficiency of
operations in the petroleum and electricity subsectors
(i.e., production, procurement, marketing) and the
efficiency of energy end-use in the major energy
consuming sectors. This 1includes the evaluation of
household energy conservation and substitution to limit
the over-exploitation of Mauritania's biomass resources
to more sustainable levels;

(¢). The impact on energy supplies of domestic petroleum
refining;

(d) Investment needs and financing needs to implement energy
supply and demand management options over the 1986-90
period with particular emphasis on projects to be
implemented in 1987;
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(e) Institutional requirements at the sectoral and
enterprise levels, with emphasis on the managerial,
financial, and training requirements; and

(f) scope and requirements for establishing an appropriate
balance of private and public sector activity in
petroleum procurement and marketing and in electricity
operations.

3. Taking into account the current rehabilitation program
for SONELEC, Mr. Ouahes will pay special attention to:

(a) further investment needs for the continued maintenance
of the existing units over the period 1986-89;

(b) operating costs, tariffs, and financing requirements;

(c) action to be taken to reduce technical and
administrative losses and improve collections;

(d) options for reducing the cost in the secondary centers
and, 1in particular, for the electrification of the
Senegal valley; and

(e) progress status for implementation of the investment
program, commitment from the Government to set targets
and deadlines for the project processing, and
maintenance contract provisions.

4, You will coordinate closely with Mr. R. Vaurs (WA2DB) and Ms.
M. Alexander (WAPPS) who will visit Mauritania wunder separate
terms of reference, and with Mr. Baranshamaje (Resident
Representative), whom you will keep apprised on the progress of
your work. The mission will participate in meetings to be
organized by Mr. Vaurs on the SAL component dealing with the
energy sector strategy. Those meetings will discuss the contents
of the energy component and timetable to implement the measures
considered as conditions for the SAL operation.

S Before leaving Mauritania, you will submit to the Government
an Aide-Memoire outlining your preliminary conclusions and
recommendations. Within four weeks of your return from
Mauritania, you will submit the section related to energy for
incorporation into the President's Report on the SAC.



Preparation of ESMAP Program

6. Mr. Richter will review the Government's technical assistance
needs in the energy sector 1including for preparing investment
projects and for policy and institutional development. He will
apprise the Government on the ESMAP program and seek agreement
with the Government on priority areas for further consideration.

Cleared with & cc: Mr. Vaurs (WA2DB)

cc: Messrs. Bouhaouala (WAP); Bourcier (EGY);
Knotter, Beguery (WANVP)
Chaparro, (Ms.) Alexander (WAPPS); Berkman (WAPPT);
Landell-Mills (WA2DB); Calegari (WAPWS);
B.C. Davis (WAPEG); Dupuy (LEGWA);
Baranshamaje (Res. Rep., Nouakchott);
Ms. Prefontaine (LOAAF).
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THE WORLD BANK INTERNATIONAL FINANCE CORPORATION

OFFICE MEMORANDUM

DATE:

TO:

FROM:

EXT:

SUBJECT:

June 11, 1986

Messrs. Grut, Taylor (EGYSl); Hussain, Anan, Narong (CON);
Ms. Hines (CON).

Bernard Montfort, Divisq:%é?hfg?j?EGYSl

74844

ESMAP: Thailand - Fuelwood Project Identification
Terms of Reference

Terms of reference are attached for your participation in an
ESMAP mission to Thailand to formulate a fuelwood forestry project for
subsequent financing by the 1international donor community and the
Government. You will convene at The Hyatt Central Plaza Hotel in Bangkok
on June 15, at 5 pm to plan the details of the mission together. The
mission will end July 4.

Attachment

cleared in substance with and cc: Messrs. Ahmed (AEASE); Ms. Mott (AEPA2).

cc: Messrs. Blaxall, Nayyar, Ahmed, Wadsworth (AEP);
Ikram, Kikuchi (AEA); Spears (AGR);
Hume, Sadove, Saunders, McCarthy,
Dosik, Bates, Ahmed (EGY);
Kim (UNDP Res. Rep., Bangkok, Thailand);
Jechoutek (Res. Rep., Bangkok, Thailand).

RTaylor:hm
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THAILAND
FUELWOOD PROJECT IDENTIFICATION MISSION
June 15 to July 4, 1986

TERMS OF REFERENCE

General

; 8 These terms of reference define the responsibilities of the
team members of the first of two missions to formulate and prepare a
fuelwood forestry project for subsequent financing and implementation by
the international donor community and the Royal Thai Government.
Additional background 1is presented in an Activity Initiation Brief
(April 1986).

2 Staff of the World Bank's Energy Sector Management Assistance
Program (ESMAP), and international consultants, should work closely with
their respective counterparts during the mission. If during the mission
the consultants on social forestry, forest economics, agroforestry and
rural sociology become aware of information gaps which need to be filled
before the preparation mission, they should, before the end of the
mission, prepare terms of reference for the required follow-up studies,
and decide if local expertise is available to undertake such studies, or
if they require an input by foreign expertise. The mission will meet in
Bangkok on Sunday afternoon June 15 to plan its work, and the mission
will end on Friday July 4. Before the end of the mission the consultants
will give the mission leader a brief report on their provisional
findings, for the wrap-up meeting and for use during the preparation of
the main text of the identification report.

Mission Leader (Mikael Grut, ESMAP)

3. You will take the lead responsibility for this ESMAP activity,
and function as overall supervisor for the project preparation. In
particular, you will be responsible for:

(a) preparing the fieldwork, recruiting the consultants, fielding
the mission, and supervising the fieldwork and the subsequent
preparation of the project document;

(b) coordinating with relevant Government agencies, particularly
the National Energy Administration (NEA), the Royal Forestry
Department (RFD), the National Economic and Social Development
Board (NESDB) and the Department of Technical and Economic
Cooperation (DTEC).



(c) coordinating with the related ESMAP activity "Accelerated
Dissemination of Improved Cooking Stoves and Charcoal Kilns",
with the World Bank's Regional Mission in Bangkok, and with
other relevant development agencies such as UNDP, FAO, USAID
and ADAB (Australian Development Assistance Bureau).

(d) deciding on possible follow-up studies to be carried out after
the mission;

(e) defining together with the other team members the appropriate
role of relevant agencies in project implementation;

(f) elaborating with relevant government agencies a system of
supportive policy and incentive measures, e.g.:

(i) raising the stumpage fee payable for fuelwood from the
National Forest Reserves;

(i1) improving the protection of the National Forests;
(iii) dispelling the doubts which apparently exist among the
heads of schools and temples about their secure ownership

of trees which they establishj;

(g) discussing project concepts and formulation with donor agencies
potentially interested in financing the project.

Report Coordinator (Robert Taylor, ESMAP)

4. You will assist the Mission Leader in preparing and coordi-
nating the field work, and under the initial supervision and guidance of
the Mission Leader, you will be responsible for the subsequent
preparation of the project document, utilizing the contributions of the
consultants. In particular, upon your return to headquarters, you will
prepare the mission's back-to-office report, supervise and coordinate the
report writing of the international consultants, and take responsibility
for the completion of a complete and consistent draft documenc. In the
subsequent stages, you will be responsible for processing the draft
document into the final version that will be published by ESMAP.

Social Forestry Specialist (Mir Javet Hussain, International Consultant)

54 Keeping in mind that the objective of the project 1is to
increase production of affordable fuelwood in the Northeast Region,
particularly by involving the private sector and institutions Llike
schools, temples and army camps in the planting of fuelwood and
multipurpose trees, you will formulate the project activities in the
fields of seedling production and dissemination (RFD nurseries or village
nurseries), forestry extension (by RFD or by some other rural development
extension service, with technical backing £from RFD), project-related
training and research, RFD plantations, and whatever other actions you



recommend in order to achieve the project objective. In order to decide
on the scale of the seedling production and dissemination program, you
will have to estimate the likely seedling demand by the non-RFD sector
year by “year and area for area, for the five years of the proposed
project implementation period. In the case of communal woodlots you will
recommend how the benefits should be divided between the participants, so
that the latter know from the beginning the conditions under which they
participate.

6. You will identify the corresponding required project inputs
both in physical terms (manpower, equipment, fuel, materials, technical
assistance etc.) and in financial terms, year by year for a period of
five years. You will also estimate the recurrent costs after the
implementation period, as well as the expected project benefits. You
will provide these estimates to the Forest Economist, who will need them
for the rate-of-return calculations.

7 Together with the Agroforestry Specialist you will advise on
species to be used in the project to complement Eucalyptus camaldulenstis
which at present has a virtual monopoly position in treeplanting in the
Northeast Region. You will decide on possible tree improvement work to
be done by the project. You will also advise on soil preparation,
planting espacements, weeding schedule and fire protection to be
recommended by or used in the project.

8. You will make recommendations regarding the protection and
management of the remaining natural forests; regarding the setting up of
a monitoring unit to report on the progress of the project; regarding the
RFD structure (to be illustrated in an organizational chart) most
appropriate for the efficient implementation of the project, and on
whether any institution-strengthening (e.g. a Management Information
System) is required.

9, Together with the Mission Leader you will liaise closely with
the FAO Regional Forestry Officer in Bangkok, to ensure that the
activities of the proposed fuelwood project do not duplicate those of the
planned UNDP/FAO forestry extension project; and with the Thailand
Development Research Institute team which is preparing the Rural Land Use
Project, proposed for financing by the Bank.

10. After the end of the mission you will spend four weeks report-
writing at the World Bank in Washington, under the supervision of the

Report Coordinator.

Forest Economist (Deborah Hines, International Consultant)

11. Working closely with the Social Forestry Specialist, you will
estimate the financial and economic rates-of-return of various fuelwood
supply scenarios. To cenduct the financial analysis, you will need to
collect and review available data on prices for woodfuels 1in the
Northwest Region. In your economic rate-of-return analysis you will try



to quantify environmental benefits, which are expected to be the main
benefits of the proposed project; in this you will work closely with the
Agroforestry Specialist.

12. The various fuelwood supply scenarios for which you should
calculate rates-of-return include:

(a) Plantations established by farmers or other entrepreneurs for
the production of: (i) Fuelwood; (ii) Charcoal; (111) Fuelwood
or charcoal (whichever gives the highest rate-of-return) 1in
conjunction with building poles, pulpwood, and small timber.

When evaluating the economic costs and benefits of farmers' woodlots in
monetary terms, you can cost the time of the farmers and their families
during the agricultural off-season at a shadow rate equal to cthree
quarters of the going rate of agricultural labor. For the case of
farmers who do not buy fuelwood, but collect it free of charge, you
should calculate the rate-of-return of fuelwood lots in terms of time, as
well as in terms of money; the difference between the time at present
spent each year on collecting the family's fuelwood requirements, and the
time that would be spent if a fuelwood lot were established, would
constitute the costs and the benefits in such a "time flow'" analysis.
During the period of establishment of the fuelwood lot, this alternative
would be more time-consuming than the collection alternative, and the
difference would constitute the time cost of the woodlotj later, however,
the fuelwood lot would be the less time consuming alternative, and that
difference would then constitute the annual time benefit of the woodlot.

(b) Plantations established by RFD, with outputs like those listed
in (i) to (iii) above. 1In this alternative the infrastructure
cost would presumably be heavier than in the case of private
plantations, and there would also be overheads, but on the
other hand yields are generally higher.

c¢) Agroforestry plantings by the private sector - say for the two
combinations of trees and crops that seem most promising to the
Agroforestry Specialist.

13 Besides calculating the rates-of-return for the above models,
you should also calculate the financial and economic rates-of-return for
the project as a whole, or for the project components if there are such
components in the sense that they could conceivably be implemented on
their own.

14, Possible residual values at the end of the period of analysis,
such as roads, buildings, or standing timber, will be entered as a
revenue in that year. In the economic analyses land will be valued at
either the opportunity cost or the market value. You will subject your
calculated rates-of-return to some form of sensitivity analysis of the
key variables identified.



15. After the end of the mission, you will spend three weeks
report-writing 1in Washington, under the supervision of the Report
Coordinator, and cooperating closely with the Social Forestry Specialist
who will provide you with much of the data for your analyses. The most
suitable timing of your report-writing might be from July 14 to August 1,
but you can discuss this with the Social Forestry Specialist.

Agroforestry Specialist (Anan Polthanee, Local Consultant)

16. You will evaluate the various agroforestry approaches which
have been tried in the Northeast, e.g. in the USAID-financed village
woodlot project, in the UNDP/FAO forest rehabilitation project, and in
RFD's research plots, and on the basis of this evaluation you will
recommend agroforestry packages for the proposed project. You also will
estimate what the effect on agricultural production (including both crop
and animal husbandry output) would be if fuelwood were eventually to
become unavailable in the Northeast and the rural population were forced
to depend on agricultural residues as its main household fuel, and you
will communicate your quantitative estimate to the Forest Economist who
needs it for the calculation of the project's economic rate-of-return.

17. You will recommend, in consultation with the Social Forestry
Specialist, trials of agroforestry packages which could alleviate the
fuelwood problem but which may not yet have been tried in the Northeast
Region, e.g. (possibly) the planting of fodder trees, windbreaks,
combinations of trees and grazing, or the use of Terminalia arjuna, as in
Uttar Pradesh, India, for the reclamatiocn of saline soils and at the same
time for silk production. Together with the Rural Sociologist you will
investigate the farmers' degree of appreciation for different species of
trees, as a function of the effect of these species on crop production
and their yield of other products besides wood.

18. Within three weeks after the mission you should prepare the
full report (in English) of your findings and recommendations, and send
it to the mission leader for inclusion in the joint identification
report.

Rural Sociologist (Narong Srisawas, Local Consultant)

19. As the problems experienced by social forestry projects are
generally of a sociological rather than a forestry nature, you will
determine the constraints which prevent a greater degree of participation
by the non-RFD sector (small farmers, other entrepreneurs, institutions)
in the planting of fuelwood and multipurpose tree species. Such
constraints could for example be lack of land (although the farmers seem
to tolerate trees even in the middle of their valuable paddy fields),
lack of time (although in the long run fuelwood collection from distant
natural sources may be more time consuming), no security of "tree tenure"
or at least the belief that no such security exists, low prices for
fuelwood and charcoal, no knowledge of how to make charcoal (for sale to
the towns and cities), and so on. In your analysis of sociological



constraints, you should fully review available documentation of the
results of past afforestation efforts, recent surveys, studies, and
reports, particularly those available in the Thai language only. You
will make recommendations on how the identified constraints can be
overcome or alleviated, and estimate the costs of implementing these
recommendations.

20. You will make recommendations on how institutions like schools,
wats and military camps can be encouraged to participate to a greater
extent in treeplanting.

21 Within three weeks after the mission you should prepare the
full report (in English) of your findings and recommendations, and send
it to the mission leader for inclusion 1in the joint identification
report.
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1 1 EGYS1

TO DR. A. J. SUJARDI, DIRECTOR FOR NEW ENERGY DEVELOPMENT,
MINISTRY OF MINES AND ENERGY, JAKARTA, INDONESIA. COPY TO ROYAL
NETHERLANDS EMBASSY, JAKARTA, AND MR. F. FORD, INTBAFRAD,
JAKARTA, INDONESIA. RE: ESMAP: IMPROVEMENT OF ENERGY EFFICIENCY
IN BRICK, TILE AND LIME INDUSTRIES. (AAA) MR. FRUEH (ESMAP)
PLANS TO ARRIVE IN JAKARTA ON JUNE 15, 1986, 4:20 PM ON THAI
AIRWAY 413 TO JOIN MESSRS. ZAINNUDIN AND DE LANGE, BANKING AND
BUSINESS CONSULTANCY, JAKARTA, INDONESIA, WHO HAVE ALREADY
STARTED PREPARATORY WORK. HE WILL CONTACT YOUR OFFICE ON THE
MORNING OF JUNE 16 FOR A BRIEFING ON THE STATUS OF THE WORK.
(BBB) OTHER MISSION MEMBERS MESSRS. THADANI (ESMAP), VAN DER
VELDEN (CONSULTANT BRICK AND TILE ENGINEER) AND TAUBMANN
(CONSULTANT LIME PRODUCTION ENGINEER) WILL BE ARRIVING ABOUT
JULY 1, 1986. BEST REGARDS, BERNARD MONTFORT, CHIEF, ENERGY

| STRATEGY AND PREINVESTMENT DIVISION I, WORLD BANK, WASHINGTON.

Telex see attache d 6-10-86
Indonesia: Brick, Tile and Lime
cc and cuw: Mr. Thakor C(AEPEN)

Mrs. Hamilton X8 C(AEAIN)
cc: Messrs. Thadani, Floor (EGYS1)




THE WORLD BANK INTERNATIONAL FINANCE CORPORATION

OFFICE MEMORANDUM

DATE:

TO:

FROM:

SUBJECT:

June 10, 1986
Messrs. J. Thadani and B. Frueh (EGYS1)
Bernard Montfort, Ch 7 EGYE1

Indonesia: Improving Energy Efficiency in the Brick, Tile and
Lime Industries —-— Terms of Reference

T You will wvisit Indonesia in June/July, 1986, for periods of
about three and five weeks respectively, as detailed below, together with
Messrs. J. van der Velden, H. Taubmann and D. Zainnudin (consultants),
whose individual terms of reference are attached, to prepare a project
proposal for improving energy efficiency in the brick, tile and lime
industries, with principal focus on the islands of Java and Bali, where
concentrations of these industries are located. You will coordinate and
cooperate with the Ministry of Mines and Energy, Jakarta, as your direct
counterpart agency.

24 Mr. Thadani (Project Manager) will arrive in Jakarta on or
about July 2, to lead the mission, coordinate field work, provide support
to individual members and/or modify their terms of reference as neces—
sary, and ensure mission objectives generally. He will:

(a) maintain necessary contact with the UNDP Resident Representa-=
tive and Bank Resident Missionj

(b) lead discussions with the principal Government officials and
Agencies concerned with the areas of the mission's concern;

(c) with the assistance of members of the mission, define the role
of the various concerned agencies in project implementationj

(d) identify the major risks that the proposed project might face
and suitable safeguards;

(e) recommend procedures for project implementation, monitoring,
procurement, etc., that would be acceptable to all parties
involved;

(f) identify likely sources of funds for the energy conservation
program to be proposed;

(g) coordinate the preparation of a detailed outline of the
mission's draft project proposal before the completion of field
work in Indonesiaj and

(h) coordinate the preparation of a short Aide Memoire to be left
with the Government as well as the Back-to-office report which
is to be submitted in accordance with normal Bank practice at
the end of the mission.
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3. Mr. B. Frueh (Economist) will precede Mr. Thadani to Indonesia
by about two weeks, arriving on or about June 15, for a stay of about 5
weeks, to first supervise the ongoing preparatory work being done by
Messrs. Zainnudin and de Lange, under the terms of reference dated May 9,
1986 (copy attached) and then to participate in the mission from July
2. He will have principal responsibility for the financial and economic
aspects of the energy conservation project to be prepared by the mission
and will also have primary responsibility for preparing the mission's
draft project proposal. In particular, he will:

(a) supervise Messrs. Zainnudin's and de Lange's work that is to be
done before the end of June and assist them in finalizing their
report;

(b) prior to the arrival of the other members of the mission,
develop a detailed work and travel schedule in consultation
with concerned agencies and make logistic arrangements;

(c) determine the economic and financial cost of supply of
alternative fuels for the brick, tile and lime production
industries;

(d) 1investigate the economics of fuel supply systems and, if
necessary, recommend appropriate measures of improvement;

(e) 1in cooperation with the Brick and Tile and the Lime Production
Engineers:

(i) determine the scope for interfuel substitution in the
medium- and long-run and recommend a viable strategy for
implementation}

(11) determine the economics of energy efficiency improvement
measures proposed; and

(iii) develop a costed and scheduled investment and technical
assistance program to improve energy efficiency in the
brick, tile and lime industries. You will ensure that
the proposed energy conservation program is financially
and economically viable.

(f) recommend, if required, measures to improve the prevailing
marketing systems with a view to increasing market transparency

regarding product qualities;

(g) recommend appropriate types of financing for the proposed
energy conservation program; and

(h) identify supportive measures required for a successful imple-
mentation of the energy conservation program and advise on the
measures' implementation.

)/ Attachment

cc and cw: Mrs. Hamilton (AEAIN); Mr. Nayyar (AEPEN)

cc: Messrs. Floor (EGYS1);
Ford, Resident Mission, Jakarta, Indonesia



THE WORLD BANK INTERNATIONAL FINANCE CORPORAJIGN -

OFFICE MEMORANDUM

DATE: June 3, 1986

Attachment I

TO: Messrs. J. van der Velden, H. Taubmann, and D. Zainnudin
(Consultants)

‘
FROM: Bernard Montfort, Ch?égéfgé}Sl

SUBJECT: Indonesia: Improving Energy Efficiency in the Brick, Tile and
Lime Industries -- Terms of Reference

l. You will visit Indonesia in June/July 1986 as a team to prepare
a program to improve the energy efficiency in the brick, tile and lime
industries with a principal focus on the islands of Java and Bali. The
mission leader will be Mr. Thadani, who will be assisted by Mr. Frueh.
In carrying out your specific tasks, you will take into account the
information that is being collected by local consultants (see separate
terms of reference of May 9, 1986) on these industrial subsectors, which
will be available to you upon the arrival of the main mission in the
beginning of July, 1986. Your specific terms of reference are as
follows:

Mr. J. van der Velden (Brick and Tile Production Engipeer)

You will visit Indonesia between July 2 and July 23, 1986, as
part of a mission to prepare an energy conservation program for the
brick, tile and lime industries. Following the fieldwork you will
prepare your section of the draft report at your home base and
subsequently visit Washington for two weeks to assist in finalizing a
draft report on the subject project. You will be responsible for all
technical and technic-related aspects of the program covering the brick
and tile industries. In particular, you will:

(a) review the prevailing production techniques, energy consumption
pattern and type and quality of products in the brick and tile
production industry;

(b) assess the performance of the types of kilns used and the
prevailing firing methods and techniques, especially in terms
of potential energy savings. This assessment should be based
on a representative sample of artisan brick making, semi-
mechanized and mechanized plants and a thorough review of those
plants with comparatively large energy consumptionj

(c) advise on the range and relative priority of appropriate
technical options -- or, alternatively, packages of technical
options == available for improving energy efficiency
(housekeeping measures, retrofitting, process change or
equipment replacement) and assess their costs and likely
benefits. Emphasis should be given to low-cost measures with
quick financial return;
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(d) assist the Economist in determining the scope for eventual
interfuel substitution by advising on technical and financial
aspects of any process or equipment change required in case of
a fuel switch;}

(e) support the Extension Specialist in designing a costed and
scheduled program of action for improving energy efficiency
(including eventual interfuel substitution) in the brick and
tile production industry. Apart from an energy conservation
program covering the entire brick and tile production industry
on Java/Bali this includes also any experimental or pilot
projects needed for demonstration purposes and/or to further
evaluate technical options especially with a view to their
adaptability under local conditions;

(f) recommend in cooperation with the Extension Specialist
extension measures required to ensure successful implementation
of an e