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THE WORLD BANK INTERNATIONAL FINANCE CORPORATION

OFFICE MEMORANDUM

DATE: September 30, 1986

TO: Mr. Matthew S. Mendis, EGYPA

FROMx'Bernard Montfort, Division Chief, EGY 1

THROUGH: Robert Saunders, Division Chief, EGYPA

SUBJECT: Ghana: Sawmill Residue Utilization Study
Terms of Reference

1. You are to arrive in Accra, Ghana on on before October 18, 1986

for a stay of approximately three weeks. Your primary purpose is to lead
a mission to evaluate the technical and economic feasibility of increa-

sing the use of wood industry residues as a fuel in Ghana. Specifically,
you are to work with the appropriate Government of Ghana (GOG) officials,

the two local Ghanian consultants, the three expert consultants from
Sandwell Inc., and Mr. Charles Feinstein (EGYS1) in order to achieve the
objectives outlined in the ESMAP Activity Initiation Brief issued on this
subject in February 1986. While in Ghana, you are to become familiar

with the relevant data, conditions and environment so as to direct and

eventually critically review the resulting consultants' report on this

project. Specifically, your responsibilities will be to:

(a) Meet, in Accra, with all the mission members to review the

objectives, approach, expected outputs and schedule for the

field work in Ghana, to finalize the work plan of the mission
and to brief the members on their respective responsibilities.

(b) Introduce the mission members to the appropriate officials in

the Ghana Ministry of Fuels and Power and the National Energy
Board (NEB) and review with these officials the objectives of
the project and the proposed work plan of the mission.

(c) Maintain liaison with NEB to ensure that all logistic and
counterpart support for the mission, which was previously agreed

by the NEB, is provided for.

(d) Coordinate with NEB to ensure that the mission members have

access for data collection to both relevant Government agencies
and selected wood processing indus tries. Also, coordinate with

NEB to ensure that wood processing industries selected for
detailed evaluation are informed in advance of the nature,

purpose and intent of the mission's activities.

(e) Periodically review and evaluate the progress of the mission and

provide general and technical guidance to the mission members so
as to maintain and meet the objectives and schedule of the
project.
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(f) Prepare a summary of the preliminary findings and conclusions of
the mission and discuss these with the NEB. Also be prepared to
review the mission's findings and accomplishments with the TTNDP
and World Bank Resident Representatives and the CIDA
representative at the Canadian High Commission.

2. Upon your return to Washington, you will report the results of
your mission in a back-to-office report to be submitted no later than one
week after your return.

cw & cc: Messrs. Berk (WA1DB); Davis (WAPEG)
cc: Messrs. Eccles, Husain, Bauer, Soto, Chaparro (WAP)

Isenman, Ijichi (WAl)
Weissman (EISVP);
Dervis (IND);
Hume, Bourcier, Ahmed (o/r), Dosik, Iskander,

Ferroukhi (EGY)
Harland, Rothermel, Cox (UNDP)

MMendis:my



THE WORLD BANK INTERNATIONAL FINANCE CORPORATION

OFFICE MEMORANDUM

DATE: September 30, 1986

TO: Charles Feinstein, EGYS1

FROM Bernard Montfort, Division Chief, EGYS

SUBJECT. Ghana - Sawmill Residue Utilization Study
Terms of Reference

1. You are to arrive in Accra, Ghana on or before October 17,

1986, for a study of approximately 3 1/2 weeks. With the supervision and

guidance of Matthew Mendis, project leader, you will be responsible for:
(i) the overall economic and financial analysis of the options to in-

crease the use of wood industry residues as a fuel in Ghana; (ii)
integrating the consultant's reports and your own findings and recom-
mendations into an ESMAP preinvestment report; and (iii) assisting the
project leader in the overall coordination of the mission.

2. You will prepare the detailed economic and financial analysis
necessary to make an overall economy-wide evaluation of the options (i.e.
on-site or off-site combusion for steam,/electricity generation,
briquetting, carbonization, pelletization) for improving the utilization
of wood processing industry residues to substitute for imported fuel
and/or in new applications. Specifically, you will:

(a) In consultation with the West Africa Country Programs office
and the World Bank country economist resident in Accra,
identify and collect data on the energy sector and the economy
necessary to conduct a financial and economic analysis. For

example, market and border prices of various fuels,
transportation costs, market and shadow wage rates, shadow

exchange rates, capital costs, etc.

(b) Establish the basic framework within which a comparative

financial and economic assessment of the various options for

increasing the use of wood industry residues are evaluated and
ensure that a consistent set of financial and economic data and
assumptions are used by the study team consultants in their
analysis.

(c) Review the output of the local consultants hired to obtain
basic data on the production of wood residues and on the

patterns of energy consumption in the wood processing area to
determine if they have met the requirements of the terms of
reference.

(d) Work with the expatriate consultants on the main mission to
financially and economically evaluate against the existing
systems and practices the various options for increasing the
use of the wood industry residues both in and around the
processing plants, and in natural or processed form.
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(e) Identify the local practices, governmental policies, and
institutional arrangements that presently inhibit the efficient
and expanded use of wood industry residues as a potential fuel
in the industrial, commercial and household sector. Recommend
short-term and long-term policy options that would promote the
wider use of the wood industry residues as a fuel in Ghana.

(f) Determine the overall investment requirements, broken down by
the foreign and local cost components, to implement both the
proposed pilot projects as well as a full scale national
program.

(g) Determine the cost/benefit of the individual pilot projects as
well as a proposed national program to improve utilization of
wood industry residues as a fuel to substitute for imported
fuels and/or in new applications. Where options may be
mutually exclusive due to alternative uses for wood residues,
selection of project mix will be determined by maximization of
net present value.

3. You will integrate the findings of the study team's
consultants, your conclusions and recommendations into an FSMAP report
for review by the mission leader. You should prepare a detailed outline
of the report and designate, where possible, the expected input from each
expert to facilitate the coordination of the consultants' work and input
into the report. The report should, at a minimum, cover the following
topics: background, purpose and objectives of the study; present
availability and use of wood industry residues; present and projected
surplus of wood industry residues; potential alternatives for use of wood
industry residues as a fuel to substitute for imported fuel and/or in new
applications; financial/economic evaluation and technical feasibility of
these options, and a recommended program of action.

4. You will also assist the mission leader with the overall
coordination of the mission and provide logistical support as needed. In
particular, you will arrive in Ghana ahead of the rest of the mission to
ensure that appointments with the government officials and field visits
by team members and transportation means are appropriately arranged. You
will also assist the mission leader in the drafting of an aide-memoire to
the government, if it is decided that one is required.

CFeinstein:my



THE WORLD BANK INTERNATIONAL FINANCE CORPORATION

OFFICE MEMORANDUM

DATE: September 30, 1986

TO: Mr. Peter J. Neild, Biomass Conversion Specialist

FROM: Bernard Montfort, Division Chief, EGYS1

SUBJECT: ESMAP: Ghana: Wood Industries Residues Ut lization Study
Terms of Reference

1. You are to arrive in Accra on or before October 18, 1986 for a
stay of approximately three weeks. Your primary purpose is to work with

the Bank's Mission Leader and other members of the mission in order to

conduct a detailed technical and economic assessment of the feasibility
of increasing the use of wood industry residues as a fuel in Ghana. You

wil be primarily responsible for suggesting improvements, and identifying

potential new techniques of processing/converting wood industry residues
to increase the market potential for wood residues as a fuel in commer-
cial/industrial enterprises and households in the vicinity of the wood
processing industries.

2. Your specific responsibilities are outlined below:

(a) In conjunction with the study team's economist and the wood
processing industry energy/residue expert you will
establish and agree on the amount and type (sawdust/wood
offcuts) of the wood industry residues available for

conversion/processing for use as fuel;

(b) In conjunction with the study team's economist and the

biomass combustion/energy application engineer you will
identify and agree on the existing and potential demand for

processed wood industry residues in commercial/industrial
establishments and households in the vicinity of the wood
processing industries;

(c) For selected major industrial and commercial establishments

which have been identified as potential candidates for the
use of wood residues, you will determine the technical

feasibility and cost effectiveness of using processed wood
residues such as wood chips, briquettes or charcoal, as
opposed to the unprocessed wood residues such as sawdust or

offcuts;

(d) Within the framework implied by the availability of wood
residues and potential markets as determined in (a) and (b)

above, you will investigate and recommend options for

carbonization and briquetting of offcuts and sawdust to

increase the use of wood industry residues as a fuel in
Ghana;

(e) You will review and evaluate the current means of
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carbonizing the solid wood residues and recommend options
for improving conversion efficiency;

(f) You will also identify, review and evaluate the design,
technical feasibility and financial viability of the
existing and proposed briquetting projects in Ghana;

(g) In evaluating the carbonization and briquetting options you
should:

(i) indicate equipment requirements, their costs and
potential advantages;

(ii) identify storage and transportation requirements
including material handling, packing and loading
systems;

(iii) provide estimates of the capital, operating and
maintenance costs; and

(iv) identify the institutional, training and monitoring
activities that would be necessary to implement the
recommended program.

(h) You will coordinate your efforts with the project's
economist to evaluate the potential processing options you
have identified and you will compare these processing
options against other non-processing options.

(i) Based on your findings in (h), you will develop preliminary
commercial scale plant designs for the carbonization and
briquetting of wood industry residues for use as cooking
fuel in households and as boiler/kiln fuel in commercial and
industrial establishments.

3. While in Ghana, you may be requested by the Mission Leader to
participate in verbal progress reports to officials of the Government of
Ghana. You will also be requested to assist in the preparation of
preliminary findings and conclusions to be presented in an aide-memoire
to officials of the Government at the termination of the mission.

4. Within six weeks of your departure from Ghana you will prepare a
complete report on your findings and to work with the rest of the study
team to integrate these findings in a draft study report. Upon review of
your inputs, you will be given an additional two weeks, if necessary, to
revise your inputs to reflect comments received.



THE WORLD BANK/ INTERNATIONAL FINANCE CORPORATION

OFFICE MEMORANDUM

DATE: September 30, 1986

TO: Mr. Brian D. Hickman, Wood Processing Industries Energy/
Residue Expert

FROM: Be rnard Montfort, Division Chief, EGYS1

SUBJECT: ESMAP: GHANA - Wood Industries Residues Utilization Study
Terms of Reference

1. You are to arrive in Accra on or before October 18, 1986 for a
stay of approximately three weeks. Your primary purpose is to work with
the Bank's Mission Leader and the other members of the mission in order
to conduct a detailed technical and economic assessment of the feasi-
bility of increasing the use of wood industry residues as a fuel in
Ghana. You will be primarily responsible for: verifying the avail-
ability of wood industry residues; indicating the quantities, charac-
teristics and rates of production of thse residues, indicating the
present use within as well as outside of the wood processing industries;
indicating the amounts that are disposed of and the means and costs of
disposal; estimating the future supply potential of these residues;
outlining the energy requirements of the wood processing industries; and
identifying additional onsite opportunities for residue use and providing
preliminary technical design and cost estimates for the required systems.

2. Your specific responsibilities will be to:

(a) Review and verify the data on the supply of wood indusry
residues collected in advance by the Bank's local Ghanaian
consultants. In this regard you should develop a clear picture
of the sources, types and characteristics of the residues
available especially as it relates to their potential use as a
fuel. You should also determine the location and distribution
of the major sources of residues. Based on this information,
you should develop a classification of the wood processing
industries according to their potential as wood residue
producers and also as energy consumers.

(b) Develop a profile on the production, use and disposal of wood
industry residues in Ghana. Specifically, you should review the
survey data collected by the local 'consultants and, based on
your expertise and on selected site visits, you should develop
definitive estimates of the quantities of wood residues produced
in 1985 and estimated to be produced in 1986. Similarly, based
on your site visits and your knowledge of the Ghanaian wood
industry, you should estimate the types and quantities of
residues used onsite for energy and non-energy purposes. Based
on this, you should then determine the quantity of residues that
are disposed of and the means and costs of their disposal.
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(c) Develop profiles of the energy requirements at typically
representative wood industries in Ghana and indicate to what
extent these requirements are presently met with the use of
available wood residues. In particular, you should provide
estimates of the requirements for electricity, steam and direct
process heat. You should then indicate the extent to which
these energy requirements are currently met with wood residues
and the extent to which they are met by other sources. In the
case where wood residues are used, you should identify the types
of systems being used to provide the energy. In the case where

other sources of energy are used, you should identify the nature
of these sources and indicate the cost of the energy provided by

them.

(d) Working with the energy economist and focusing on the larger
wood processing facilities, evaluate the relative economics of
meeting electricity/process heat demands by cogeneration using
wood residues, stand-alone diesel generation, or hydroelectric
power from the national grid when grid extension costs are

included. In addition, the technical and economic attrac-
tiveness of generating and selling electricity to other

consumers or to the Electricity Corporation of Ghana, need to be
evaluated.

(e) Based on the information developed in (c) and (d), you should
identify opportunities to increase the onsite use of wood
residues and improve the energy self sufficiency of the wood
processing industries in Ghana. In this regard, you should

clearly identify the options available. You should develop
preliminary technical designs and cost estimates of systems
required to increase the onsite utilization of the wood
residues. In particular, special burners, boilers, gasifiers,
and other wood combustion systems need to be evaluated against
the present practice in Ghana. In conjunction with the energy

economist, you should evaluate these options against the

existing energy systems and practice. Based on the results of
this exercise, you should identify potential pilot projects that
would clearly demonstrate the technical and economic feasibility

of increasing onsite wood residue utilization.

(f) Finally, you should identify the general development, training
and infrastructure necessary to support the wider use of wood
residues as a fuel in the wood processing industries. You
should indicate the types of practices in the Ghana wood
industries that inhibit the efficient and expanded use of wood
residues as a fuel. You should identify the existing level of
technical capabilities and compare this to the requirements that

would be necessary if expanded use of wood residues is
adopted. Based on this analysis, you should, in conjunction
with the economist and the rest of the team develop both short
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term and long term policy recommendations that will aid Ghana in
promoting the economic and efficient use of wood residues.

3. Given the above, you are to work with the other members of the
mission to integrate your findings within the overall context of the
study. In particular, you are to assist in the writing of a report that
will integrate the conclusions and recommendations of the other experts
on the study team. The report must, at a minimum, provide:

(a) Information on the present and future supply and demand of wood
industry residues in Ghana;

(b) A listing of the best technically and economically feasible
options for increasing the onsite and offsite use of wood
industry residues;

(c) Analysis of the proposed options with indications of their
development priority;

(d) An indication of the short term and long term policy options
that are necessary to promote the wider onsite use of the wood
industry residues as a fuel;

(e) A clear strategy and program for follow-up including clearly
defined pilot demonstration projects; and

(f) A definition of the technical assistance and investment
requirements that are necessary for the implementation of the
recommended program.

4. While in Ghana, you may be requested by the Mission Leader to
participate in verbal progress reports to officials of the Government of
Ghana (GOG). You will also be requested to assist in the preparation of
preliminary findings and conclusions to be presented in an aide-memoire
to officials of GOG at the termination of the mission.

5. Within six weeks of your departure from Ghana you will prepare a
complete report on your findings and work with the rest of the study team
to integrate these findings in a draft study report. Toon review of your
inputs, you will be given an additional two weeks, if necessary, to
revise your inputs to reflect comments received.



THE WORLD RANK INTERNATIONAL FINANCE CORPORATION

OFFICE MEMORANDUM

DATE: September 30, 1986

TO: Mr. Phillip Trees, Biomass Combustion/Energy
Applications Engineer

FROM: Blrnard Montfort, Division Chief, EGYS1

SUBJECT: ESMAP: Ghana: Wood Industries Residues

Utilization Study
Terms of Reference

1. You are to arrive in Accra on or before October 18, 1986 for a

stay of approximately three weeks. Your primary purpose is to work with

the Bank's Mission Leader and the other members of the mission in order

to conduct a detailed technical and economic assessment of the feasi-

bility of increasing the use of wood industry residues as a fuel in

Ghana. You will be primarily responsible for systematically identifying
and evaluating the technical and economic merits of the major oppor-

tunities available to substitute available wood industry residues for

other commercial fuels in nearby industries, commercial enterprises and

households. You are also to evaluate the present means for process heat

and electricity production/supply in the vicinity of the major wood

processing industires with the aim of determining the economic potential

for cogenerated electricity from available wood residues.

2. Your specific responsibilities will be to:

(a) Review and verify the data collected by the local

consultants on the type, level and patterns of energy

consumed by the wood processsing industries and other

industries, commercial enterprises and households in the

vicinity of the major wood processing areas of Ghana.

Based on this information, you should develop a basic
profile of the existing energy demand in and around the

areas of the major wood processing industries with the

objective of identifying potential options for increasing
the use as a fuel of available wood industry residues. You

should use this general data to select and focus your field

visits and subsequent detailed data gathering.

(b) Identify the principal electricity and heat consuming

industries in the vicinity of the wood processing

industries that could be potential candidates for

converting to the use of wood residues as a fuel. In this

regard, you should identify, in the target regions, the

major energy consuming systems currently using conventional

fuels such as boilers, kilns, engine generators, drying

systems, ovens, etc., that are candidates for possible

conversion to wood residue fuels. You should obtain the
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necessary technical, operational and economic data on these
systems so as to facilitate evaluating the overall
feasibility and desirability of their conversion.

(c) Identify the existing and potential electricity and joint
power/process heat demands in the industries located in the
vicinity of wood processing facilities. You should
evaluate the technical and economic attractiveness of
meeting these demands using wood industry generated
electricity or wood residue fired local cogeneration. In
conjunction with the wood processing industries expert, you
should compare the wood residue-based options for electric
power and heat supply with relevant conventional supplies
including diesel-fired and extension methods.

(d) Work with the biomass conversion expert to identify
potentially attractive end uses for processed or converted
residues such as wood chips, briquettes and charcoal.
Based on the information developed, you should identify
specific opportunities to increase offsite use of wood
residues as a fuel. In conjunction with the biomass
conversion expert, you should develop preliminary technical
designs and cost estimates of industrial and commercial
systems required to increase the offsite use of wood
residues. In conjunction with the energy economist, you
should evaluate these options against the existing energy
systems and practice. Based on the results of the
analysis, you should identify specific pilot projects that
would clearly demonstrate the technical and economic
feasibility of increasing the onsite and and offsite use of
wood residues as a fuel.

(e) Finally, you should identify the general development,
training and infrastructure requirements necessary to
support the wider use of wood residues as a fuel. You
should indicate the types of practices in the potential
industrial, commercial and household candidates that would
presently inhibit the efficient and expanded use of wood
residues as a fuel. You should identify the existing level
of technical capabilities in the industrial and commercial
sectors and compare this to the requirements that would be
necessary for the expanded use of wood residues as a
fuel. You should indicate the adequacy of the present
infrastructure to support the expanded use of wood residues
as a fuel. Based on this analysis, you should, in
conjunction with the economist and the rest of the study
team, develop both short term and long term policy
recommendations that will aid Ghana in promoting the
economic and efficient use of wood residues.
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3. Given the above, you are to work with the other members of the
mission to integrate your findings within the overall context of the
study. In particular, you are to assist in the writing of a report that
will integrate the conclusions and recommendations of the other experts
on the study team. The report must, at a minimum, provide:

(a) Information on the present and future supply and demand of
wood industry residues in Ghana;

(b) A listing of the best technically and economically feasible
options for increasing the onsite and offsite use of wood
industry residues;

(c) Analysis of the proposed options with indications of their
developmental priority;

(d) An indication of the short term and long term policy
options that are necessary to promote the wider use of the
wood industry residues as a fuel;

(e) A clear strategy and program for follow-up including
clearly defined pilot demonstration projects with
preliminary equipment specifications and cost estimates;
and

(f) A definition of the technical assistance and investment
requirements that are necessary for the implementation of
the recommended program.

4. While in Ghana, you may be requested by the Mission Leader to
participate in verbal progress reports to officials of the Government of
Ghana (GOG). You will also be requested to assist in the preparation of
preliminary findings and conclusions to be presented as an aide-memoire
to officials of GOG at the termination of the mission.

5. Within six weeks of your departure from Ghana you will prepare a
complete report on your findings and work with the rest of the study team
to integrate these findings in a draft study report. TJpon review of your
inputs, you will be given an additional two weeks, if necessary, to
revise your inputs to reflect comments received.



THE WORLD BANK INTERNATIONAL FINANCE CORPOR/ T!ON IA

OFFICE MEMORANDUM

DATE: September 30, 1986

TO: Mr. Robin Bates Acting Division Chief, EGYS2

FROM: abriel Sanchez-Sierra and Ignacio Rodripuez, EGYS2

EXT: 7-4547

SUBJECT: ESMAP: PARAGUAY - Supervision of Energy Planning Project

BOLIVIA - Energy Strategy Reconnaissance Mission

Paraguay

1. In accordance with its terms of reference, the mission visited

Asunci6n on September 1-4, to supervise the completion of the first phase

of the ESMAP Energy Planning Technical Assistance Project, and initiate

the second phase. Oriented to improve the coordination of the energy

sector, the ESMAP project financed by the UNDP country account was

initiated in 1985 to strengthen the Energy Unit of the Secretaria Tecnica

de Planificaci6n (STP), to carry out technical and economic analyses for

the National Energy Commission (NEC).

2. The first phase was very successful, with the completion of

Paraguay's first National Energy Balance 1970-1984 and first household

energy survey, initiation of an energy data base, and implementation of

an internship program in Brazil for the STP energy staff. As a result of

the work carried out in the first year, STP's position in Paraguay's

energy sector has already improved considerably.

3. During the mission, a formal presentation of the energy balance

report was made by STP to high Government officials and general managers

of the energy institutions. Special mention should be given to the

strong support received from the General Manager of the National Power

Company (ANDE) who is considered in the country as the most informed and

influential "actor" in the energy sector. The meeting was followed the

next day by an Energy Balance Symposium to the technical staff of all the

energy related institutions. This was a major achievement for improving

the dialogue between STP and the energy institutions. Extensive press

coverage was provided, and it was seen as a fir , step in improving the

coordination of the energy sector in Paraguay. Annex 1 shows a copy of

the "El Diario" newspaper clipping, andlAnnex 2 includes the list of

participants in the presentation of the energy balance.

4. During the mission, the UNDP Project Document (Annex 3) for the

second phase was prepared and discussed with the Resident

Representative. UNDP has agreed to cover all expenses totalling

US$97,000 (except ESMAP supervision costs) under the country's IPF

account. The second phase is critical in continuing the strengthening of

STP toward achieving the goal of addressing the energy issues more

effectively under one central organization. The main activities under
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the second phase are concentrated on analyzing energy pricing issues,

studying impact of energy on the economy, setting up an energy data
collection system, carrying out an energy workshops, and establishing

energy policy guidelines. An effort will also be made in continuing a

dialogue with the. energy institutions, and involving them as much as

possible in the 'project. The second phase is scheduled to be completed

by September, 1987.

Bolivia

5. The mission visited La Paz on September 5-8, to determine the

scope of the work for the energy strategy exercise. The Government of

Bolivia is in the process of developing the first Energy Master Plan, and

has asked the Bank for assistance. UNDP has agreed to finance the entire

exercise (except ESMAP supervision costs) totalling US$160,000 under

their IPF country account. A UNDP Project Document was prepared

L(Annex 4) and discussed with the Vice-Minister of Energy and the UNDP

Resident Representative. A list of consultant candidates was also

discussed and agreed with them. It was also agreed that the exercise

should start as soon as possible because of the Government's objective to

have an energy strategy proposal by the beginning of 1987.

6. This exercise will follow-up the work carried out by the Energy

Assessment of April 1983, with an objective of prioritizing investment

possibilities in the energy sector, improving the financial viability of

the key energy institutions, and improving the coordination of the energy

sector. The work on petroleum and electricity will be carried out in

close coordination with EGYD2 and LAC. Bolivia is facing critical issues

in: rapidly declining oil reserves while the country still has a vast

unexplored potential; a large natural gas potential with a limited local

market and a critical export agreement to Brazil still in negotiations;
the need to review the electric power expansion program in light of the

sharp economic recession; the fuel deficit situation of the Altiplano
leading to desertification of the area; the financial crisis of the

energy institutions; and the overall lack of coordination in the energy

sector. According to these issues, a team of international and national

consultants are being contracted. Work will start in La Paz on October 1
for a period of 6 months.

Distribution
Messrs. Moscote, Halperin (LCPEN); Zea-Barriga (LC2PB)

Hume, Saunders, Byer, Fish, Heron, Iskander, Khelil,

Bertelsmeier, Montfort, Dosik (o/r), Schmedtje (EGY)

Mendoza, World Bank Resident Representative, La Paz, Bolivia

Painter, UNDP Resident Representative, La Paz, Bolivia

Chang, UNDP Resident Representative, Asunci6n, Paraguay

Castillo, c/o UNDP Resident Mission, Asunci6n, Paraguay

Mmes. Gomez-Fernandini (LCPPS); Marshall, Javier (LC2PB)

IRodriguez/GSanchez-Sierra:svh



- ~ - -Annex I

: Presentaron balance energetico
equn acto especialen /a ANDE

p,-a-s d-'j.... .Nadeudw- Mei" W l 7P"lft a7 P3
0" 1 la. Ewgidoo Nhdemr W muggadandu Me. TV

No%*m Ml NOW dodd.U Dr, PMVI JOI MOV0mo t, da.. - ru ul Odd PNUD, Dr. Jqrry-chmng i ldg. ia mmc , epet IM
s M hd in1 rp i dd 8K. FAuInMUMIC m.n6 a w srdbMo u trd

item d a glem . um. 5i= lh bastaeis - icasic qee "is i po di petddt y la immeobrela il I e
Tdus do Pa.I di DearreebZendumice y dema. todo al procemo de peadilsdda sectorial". s"

k.ds , --.. do Pse-i-a- dab d Dr. Manges Ocantpos. d

3ipuads. 1 act:6 Siduiveftla l on - leaddo *-oge$
Mongn Ocapos-- Ia formulecit de polfta y de proy-__________________________ amealternadivus do deill sectouial a~ bWq VlaMn
sobre la cual. evina-ene.n--, babri de smsentarse d de-

'a a p en beta u 04 aitorlo iaroo econdmico y 'ocial di fituro, de acuredo con las
de fa Adi.trac"im Maal di El atrieidad (ANDE), al preioas orientaooae di astructivo gowano ddi preal-
romdfw ID ua's do Met. Aassdee oulIrcados expa- dente Stroemer". ___________

maute 4Asdeft du aarial eiperes y ticos) do A odnuad6a Dr. J9y Cbang fornul lguame
lo lea s.u6 osbjefwoe guarda vinculactomco n oportums cornsideraciones sobre di coatesido &iq Proyicto

Im amadam "qidicas. PARSS/85/005,y rinalmente el tncts di BM, Ing.a 7 74 7I 7t U 3

Iguh.meeesu..v .,s rep,eetantes del. mayoria de Castlo. Este djo que "mis qut uns ma presentacin de MAe
los Way r'aefiades del ria energEtica; de las en- cifras. los balances energiticos son una ptnetacidn de da-

iade u. le Itaip y Yacyret; dcl sector privdo tot coerentes orentada bacia la planificaci6n, requito in- a UNmes uet pr is N ueuh Td m e oi.mdie-h mob b

(PEPit4CO y de 1. tJP); del Programs de las Nacions dispenable para iniiar el proceso de planificacifn energdti- peeiwjde es eeiu pemmse pdmuies -dd p. Espif

Unidas parm al desarollo (PNUD); del Banco Mundial ca, que diberi concluir aesaariemmte cn is elaboration de qe as abmeepoler ue bed"I, p.w w Pnim l pe4o

(3M); del anca Intermericano de Desarrollo (BID) y d in un Plan Nacional di Desarroo EnergYtiw". 1tm. ad MA d ps u11 0 S ie fe -

Deberardi:"Damos Monges: "En pos del

poca imporancia" programa energetico"
-am:,; e.e LaSTPse impuso nuevas metas

so abuv.de* Mcretado iwtvodeI tambni partcepd peroal
-n D a-dMI " quo bay que tomarlo an a STP. Dr. Pulvio Jos MOageS di Ia STP"..

y rio y alguien debert pensar Ocampos, dUo que "en d Pa-
Na-
___ __ a ete respecto". faguay eximen algucnos ante- FwRvUS IM.0A

y__ - Palnimmte. el ingeniero code d e iaborad6o de
Debernardi sostuvo: "Ai In balance; owergdticos, de

fibo 1,8P sar.cow o e l prevente trabajo lot cusles d taft importante En otro moreento, al Dr.
dI& wen " qw bay muchos otrot indicaje a.n hug a &Wds la rpe- mong= ocampos sesaha:

- r - em que los sectores espe- riencia realiada per el Coni- ",En s, eprtu y en boe a
* - d cializado pueden utlhizar tt Puraguayo di Is Confede- In recomendacom de m

po, .oa a d4 so a para mejorar s actuacioa, racift Mundial de Energia informe v; que na el pro-
4 obierno tanabidn psedi desdi 1974". yecto canjunto PMD-DM

alaual 33/003MO yct cuo ate-B
en fecew naleld o. MOAr5 para coordinar me. - pj orm PAR/ 5/003 cuyo objetiwo

)Illao - . lAm a conjuntol de mate ad ,ftM afica central ea el de dewr al Go-
be1)h, n owi- t i asii biernt dii Paraguay de ]

d -Is - berrsma ta de io O Ierienta bsicas pars Is
v &ab. ba uddo..so a e .ue ... ect.,.,es a

9 i. *6 ba= do M~ 1. amn k. Iuaasd 3 Po- fla**, m an psr di PhUiy e 4 cuyO d" mediato el
bot bla a i aM606; duo a in MO&O did d ordMaAa hitloda Ia in-

fr. de (aw- 10ra 6av de , y dd fori1id muwe b o,1a y en wee- g

- -lm I I.~ ums - sst@ - Pa- a med a co asa lh EIO es Pa a nu 'auiu d : n s5

"jpod l eg ygr- I obtar resaltades 96*13.e~ a oe di 1. planiflcaini de de ro aerugid-

Castillo: "Coordinar mejor-
las po'iSicas energ1tcas"

Consumo es uno de los mss bajos
El mngiero Isaac Cttilo, experto dii paraguaya, se refiernN basiamente a se far- te

danto Mundial, cmenz Seealando que " mulad di una estrazegia a Iara pla& paraa - p gi-
pesar di is reciente reduccion de los precos e aumento di consumo di energia ectrca; bb,
del petr6hea, los probleinas del sector energia a is solucidn di las probleas relativos .1 dq y di lsip6.

can4inuan sendo sins pars is rayOria di creciente desequi -bao entre hb oferta y is di-

, pulse en vhs di desarroo." mand e alo Costo d per6ie ya l 29

is ncesdaddi oorin ar erlpollsu *i uy aiii e

CsNSUiO mAJO energticas globals

EAgnieg6 qu w Csillo, del P araguaadte refi ndose ii Balance s Ya s ,a
ree ue 'reltriagsy pbonusse e Energetico Nacional-aflos 1970 - 1984, eilag. f..sei.ud co sri o anilog as ncre

izan us t abundan de enengis Cascillodijo: Eldocumento que se presenua Saniaqeseevinu i p1dicyeguhi-mr
palas preximas dos o ires dcadas; s i s i primer resnt liado de las actividades d i- a t , el presidente di i ANDE. lag. Enzo Debcr.- aiJi

burgo pese a ls exisiencia de setor, el cnsue Proyec o y es el fruto de mis de seis miles fume di los directores y funcsoeanas supeuore' m

ma di energia per capila es uno de Los mis de rabajo pc iente de inestigacin coiecci6n pufiari en ii ucto di referenyIa a las auondad.n
I- bejis dt Amarica Latina' y sistemaldzacln di toda is informacion psemes v di San Cosine y Dadenl

n s sobre La producin. importaci. transfor- y
Seurans hidel:Lrincps de bmaspeus lemacir y consumo di energia d los 1timos o

hag. I. t5. que caracenzan ia problmn c eree-geca i em s"



Annex 2
Page 1 of 3

F Q KT 1N 3N WTD& PARA LA FENEN! (4 A

I NE~I 17C301 UM

Mini verac QJ
Ex t el i urc: j.- Efrai baric Centurion

Dr. Uscar Cab llu,
Ii~ re ctr dJe D. . T . . .

Director do.N

Minis e Ie 11- .Ire t a aa,

cInc L . Eampir Rs,

Dir. n te T icm Mj

Lira o Laavaw

S.- ing. Igor Fled scher
Sub Secretar. du Industr o

Miniisterio do ibrsi
PFb li ca,. 7 b r al .de Di v. juan A. Carerps

M3in3Stro

S.- Ing. Andres Gomez
5 ub Secreltaric)

Ministario do KaciEnda Q.- Gral. Cesar Barrientus,
Ministro

1U- Dr. Oscar i ac i nt. o Wye!I ar

Sub secretariD

PETROPA. 1 Dr. Julio C. Gutierruz,
bresi dentF.

114. - Dr.e Dewi duric, Enc i ou,
" 1 C r 0

!I.- Dr. Julio C. Schupp,
Lir autor

Appi 10,- Hvn WarhE, Thiniman,
Preyludpnt

L - FIB ., R, C i. r. j fpi' macnerdo- iC'



Annex 2
Page 2 of 3

fJ 17- Dr. - b L 1 r d 0 run< ! :t
Dir enc t E uenEr ! j

Br Dr-. Ca rt r a] dt'n F
P-'-aauy 17. -~ Dr. ors Enr r i u

Dir ec tor

18l. - Dr. Lar I os Knar~r~pp

Di rcctr

CF . E. . 1r.- rr. IJo r P
Pr esi deni e

UC N F rCn1& de bu

F r ;i r-

Faimoo '':- eD. dul c. Fi t

P-residLnt

F crracarri C. tarl1.or
ANtori Lop 21.- 1ng.. Mi Zgu nEI-I".C IJr

Presi dent e

U. 5. .,- Dr. Ubal dc Sc Gne
Jr ei dent r

Gac Curon 23r- Ir.. Desocer V. PKi. es
Fr esi denta

kNDE 24. - -Ig Elnzi Debsr n arcdi
Preci dentE'

25-Ing. Alci des~ rimenez
Jefe del Dto. Ect.y P lanec

I T A IPU 26.- Ing. CarI os Facet t i
Di rector

YT;YRETA 27. ING. Jcrgec Kriscc h
Di r cor

BI D 28.- Sr. Lr, R Fardo E HJn E

PinjD~ ~~ 0. - rCn



Annex 2
Page 3 of 3

F-epr Ey-sent antE 2d junto

B IRF . . r 1 e Sace

Eli 3r. n o cd r i aue iF

*4.- In r ~i ~c C t i I I ,
Evpurto Residente

ANDE. TAUFLJ, YACYFEl Y

, zi0 n E: F da: ina

STF r u2l vi c
S Ce, etr Ejc ut i 
F un c i onar r oc Li..ir 3 c;ur e ;



Annex 3
Page I of 7

P.N.U.D. S.T.P. W.B.

P R O Y E C T O P A R 8 5 /0 0 3

PROGRAMA NACIONAL DE DESARROLLO ENERGETICO

2a FASE

Setiembre, 1986

Asunci6n, Paraguay



Annex 3
Page 2 of 7

I N D I C E

PARTE I

Justificaci6n

Antecedentes

PARTE II

Elementos Principales del Proyecto

Objetivos Inmediatos

Resultados

Plan de Trabajo

Insumcs

Presupue st c



Annex 3
Page 3 of 7

PARTE I

JUSTIFICACION

Las actividades realizadas en el marco del proyecto PAR/85/003

"PLAN NACIONAL DE DESARROLLO ENERGETICO", actualmente en ejecu-

ci6n, han logrado fortalecer tecnica e institucionalmente la re-

cien creada Divisi6n de Energia de la Secreataria Ttcnica de Pla-

nificaci6n, (STP).

El personal de la Divisi6n de Energia de la STP ha mejorado su

capacidad tecnica y de ejecuci6n de proyectos ganando, adems,

una gran experiencia y conocimiento del Sector Energetico del

pais, mediante la realizaci6n de trabajo diario ha elevado su ni-

vel academico mediante curso de capacitacion dictados localmente

o en el exterior.

La culminaci6n de la serie hist6rica de los Balances Energtticos

han permitido un conocimiento profundo de realidad energetica del

pais y de la elaboraci6n de una base automatizada de datos consis-

tente y completa, elemento, este, indispensable sobre el cual des-

cansa todo el proceso de planificacici6n sectorial.

Como actividad secundaria, dentro de la realizacin de los Balan-

ces Energ&ticos, se realiz& una encuesta para determinar el consu-

mo de las fuentes no comerciales de energia, especialmente de le-

fla, que revel6 aspectos importantes de una dimensi6n del problema,

hasta ahora poco estudiado. Esta actividad permiti6, ademas, en-

trar en contacto directo con la realidad y la problem&tica energe-

tica del poblador rural y poner a su justo nivel un problema que

afecte a mns del 50% de la poblaci6n paraguaya: el consumo de leia.

A pesar de que el grupo nacional a crecido tecnica y administrati-

vamente, todavia no est& en grado de asumir por si solo las res-

ponsabilidades inherentes a la planificaci6n energetica sobre to-

do con miras a constituir en el nacleo institucional del sector.

La planificaci6n es un proceso que requiere del conocimiento pro-

fundo de las inter-relaciones entre el sector energia con los

otros sectores econ6micos, los aspectos sociales y ambientales

relacionados con las decisiones en materia de poli'tica energatica

En el conocimiento sistem&tico y analitico de la situaci6ri ener-

getica nacional se inici6 con la elaboraci6n de los Balances

Energeticos y deber& continuar con la elaboraci6n de un Diagn6s-

tico Sectorial para luego entrar en fase de previsi6n a large

plazo y concluir con unos lineamientos 'preliminares de politic

energstica.

Con miras a la creaci6n de una Comisifn Nacional de Energia, se

hace necesario que el grupo nacional de trabajo realice, comple-

to, el ejercicio de planificaci6n.
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Por esta raz6n, la Secretaria Tecnica de Planificaci6n, ve nece-

sario segui fortaleciendo su unidad de energia estableciendo

una segunda ;:fase por el termino de doce (12) meses, con miras a

consolidad sus experiencias y proyectos, sus conocimientos en* ma-

teria de planificacidn energetica.

ANTECEDENTES

La ejecuci6n del Proyecto PAR/85/003, que concluir& a mediados de

setiembre/86 ha permitido concluir las siguientes actividades:

a) La realizaci6n de la serie hist6rica de Balances Energeticos

1970-1984

b) La realizaci&n de una encuesta para det.erminar el cornsumo de

leja y carb6n vegetal en los hogares y la industria

c) La instrumentaci6n de una base de datos en computadora con

toda la informaci6n de los Balances Energeticos

d) El adiestramiento del personal nacional, tanto local como en

el exterior

Estas tareas han constituido la base y el inicio de todo el proce-

so de planificaci6n que pretende concluir en su segunda fase con

una versibn preliminar de un Primer Plan Nacional de Desarrollo

Energetico y con la institucionalizaci6n del Sector Energia.

Al inicio del PAR/85/003, se era consciente, ya sea por parte del

Gobierno del Paraguay que por parte de las agencias auspciantes de

la necesidad de prolongar el proyecto al menos un afo m&s, a fin

de que rl grupo puediere consolidar sus experiencias y conocinien-

tos sobre el tema.

La agencia ejecutora, el Banco Mundial, manifest6 por escrito en

su visita de supervisi6n de medio aio (Office Memo, Abril 22/86.

Ignacio Rodriguez), la necesidad de prolongar por un afio m&s las

actividades del proyecto, con miras a consolidar la experiencia

de la Divisi6n de Energia de la STP. El PNUD por su parte, ha

manifestado tambi&n la necesidad de seguir apoyando a la STP en

el &rea de la Planificaci6n Energetica y su disposici6n en par-

ticipar por el financiamiento de la segunda fase.

Esta necesidad se materializ6 a traves de un pedido formal por

parte de la STP, a la Cancilleria de la Repablica - CONCATE (no-

ta No. 308/86. A, 21 mayo 1986) donde sustenta brevemente la ne-

cesidad de prolongar por doce (12) meses Ms el proyecto PAR/85/

003.

PARTE II

ELEMENTOS PRINCIPALES DEL PROYECTO
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Objetivos Inraediatos

El objetivo general.del Proyecto es seguir apoyando a la Secreta

ria Trcnica de Planificaci6r en materia de energia en base a la

experiencia y conocimientos adquiridos en el primer aio de ejecu-

cien; realizar las actividades necesarias para elaborar unob linea-

mientos preliminares de politica energetica. Esto permitir& a la STP,

realizar el ejercicio completo de planificaci6n energ&tica y mejo-

rar sus conocimientos sobre las herramientas modernas de esta area
de la planificaci6i econ6mica.

Esta tarea se realizar& mediante la elaboracibn de un estudio ana-

litico del sector energia, que permitir& realizar un diagn5stico

sectorial y un ejercicio de previsi6n a largo plazo de la demanda

y oferta de energia. Los conocimientos y experiencias adquirid0s

mediante el trabajo practico, ser&n completados con cursos y semi-

narios que eleven el nivel academico del grupo nacional, que ser&n

dictados, tanto localmente como en el exterior.

Resultados

Los resultados que esperan alcanzar son:

a) Realizar& un diagn6stico del sector energia que permita conocer
las interrelaciones entre la energia y el resto de la economia.

b) Se realizara un an&lisis de los precios y sus efectos en la sus

titucibn y el ahorro de energia.

c) Se elaborarA de unos lineamientos preliminares de politica energa-

tica en base a los resultados del punto b.

d) Diseho y ejecuci6n de un sistema b&sico de informacion energetica.

e) Se establecer~n los mecanismos necesarios para mejorar la coordina-

ci6n de las entidades estatales y privadas en la instrumentaci6n

de la politica energ6tica.

f) Mejorar la capacidad tecnico-administrativo del personal nacional

contraparte en evaluaci6n de politicas energeticas.

Plan de Trabajo

El plan de trabajo se resume en las siguientes actividades:

a) Realizaci6n de un estudio sobre los precios de la energia. Se

determinar& el efecto de la variables precios en la formacian de

la demanda y oferta energatica.

b) Realizar un estudio sectorial por fuente de energia (petr6leo,
electricidad, biomasa) sobre las opciones de abastecimiento de
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menor costo economico para el pais. Incluye dos encuestas a nivel

industria y residencial.

c) Se instrumentara -un modelo en comiutadora en base a la simplifica-

ci6n o modificaci6n de modelos ya existentes buscando adecuarlos a

las posibilidades de informaci6n del pais.

d) Establecimiento de un sistema b&sico de informacin energetica.

e) Se continuar& con el programa de pasantias y cursos en el exterior

y con los cursos locales en tecnica de computaci6n.

f) Se analizar&n los problemas regionales de oferta y demanda de ener-

gia, el comericio internacional de energia y los problemas finan-

cieros sectoriales.

g) Se elaborar&n unos lineamientos preliminares en materia de politic-

eriergetica.

h) Se realizar& un Seminario de Evaluaci6n Econ6mico y Financiera d e

Proyectos de Energia.

Insumos

Las contribuciones del PNUD:

a) El FNUD financiar& el puesto de un experto por doce meses por ur.

valor de 0 d6lares, incluyendo honorarios, gastos de via-

jes y viaticos correspondientes.

b) Se ha asignado d6lares cinco mil (U$S 5.000) para la realizaci6n

de encuestas sobre consumo energeticos por sectores.

c) Se adquiraran programas de computaci6n (software), sobre aspectcs

estadisticos y econ6metricos ademis de accesorios varios (disckette,

cintas, etc.) por un total de d6lares dos mil (U$S 2.000).

d) Se ha asignado una partida de dblares diez mil (U$S 10.000) par&

capacitacion tanto para pasantias en el exterior como para cursos C

seminarios cortos.

e) Se sufragaran gastos varios durante la ejecucin del proyecto por la

suma de d6lares 7.000 (U$S 7.000), que incluir& la impresi6n de do-
cumentos.

f) Se han asignado d6lares dos mil (U$S 2.000) para financiar gastos de

viajes y vikticos del experto residente.
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PRESUPUEST) PE LA ASISTENCIA PREPARATORIA: CONTRIBUCION DEL PNUD

(En D6lares de los EE.UU.)

Pais PARAGUAY

Titulo del Proyecto: Programa Nacional de Desarrollo Energitico

Nrmero del Proyecto: PAR/85/003/B/01/42

T O T A L

rn/h US$

10. PERSONAL DEL PROYECTO

11. Experto 12 63.000.-

17. Apoyo Administrativo 4.000.-

19. Total del Componente 67.000.-

32. CAPACITACION

39. Total del Componente 17.000.-

42. EQUIPO

49. No fungible 5.000.-

53. IMPREVISTOS 8.000. -

99. TOTAL GENERAL 97.000.-

1/ No incluye ningan medio de transporte, sin embargo la Misi6n de Su-

pervision (Setiembre 86, -Ing. Ignacio Rodriguez, Ing. Gabriel San-

chez Sierra) considera que para lievar a cabo la realizaci6n de las

encuestas de los sectores residenciales (2000) e industrial (2000)

seria conveniente asignar un vehiculo (doble tracci6n, 8 pasajeros)

al proyecto. Costo estimado adicional US$ 12.000.-
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PROGRAMA DE LAS NACIONES UNIDAS PARA EL DESARROLLO

COOPERACION CON REPUBLICA DE BOLVIA

Titulo : Planificacion Nacional de Energia de Bolivia

Nimero : BOL/86/025

Duraci6n: 6 Meses

Funci6n Principal: Apoyo Directo

Funci6n secundaria Apoyo Institucional

Sector: 03. Recursos Naturales

Subsector: 0350 Energla

Organismo de Ejecuci6n: Ministerio de Energla e Hidrocarburos

Organismo Int. de Ejecuci6n: Banco Mundial

Fecha Estimada del Inicio: Septiembre de 1986

Aporte del Gobierno: En especie

Insumos del PNUD: $US160,000

El presente documento de proyecto y sus anexos constituyen el acuerdoentre los signatarios:

Firmado por:

En nombre del Gobierno de Bolivia Fecha

En nombre de la Agencia Ejecutora Fecha

En nombre del Programa de las Naciones FechaUnidas para el Desarrollo
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PARTE I - CONTEXTO LEGAL

Este documento es el instrumento al que se hace referencia en el Articulo

I del Parrafo 1 del Acuerdo de Asistencia entre el gobierno de Bolivia y

el Programa de las Naciones Unidas para el Desarrollo, firmado por las par

tes el 31 de octubre de 1974. El Organismo Gubernamental de Ejecuci6n,

Ministerio de Energia e Hidrocarburos debe, para los prop6sitos b5sicos

del Acuerdo de Asistencia, entenderse como el Organismo Gubernamental de

Cooperaci6n descrita en tal Acuerdo.

PARTE II OBJETIVO DE DESARROLLO, ANTECEDENTES Y JUSTIFICACION

A. Objetivo de Desarrollo

Promover la planificacioneneigstica integrada para asegurar la utiliza

ci6n eficiente de los recursos energsticos del pais y en manera consis-

tentes con los objetivos y estrategias de desarrollo nacional.

El presente proyecto contribuira al logro de este objetivo mediante 
la

elaboraci6n del Plan Nacional de Energia 1987-1992. El proyecto tambien

aportarg mediante la consolidacion del proceso de planificaci
6 n energa

tica en el pais.

B. El problema y sus antecedentes

RECURSOS

Bolivia es un exportador neto de energia y con relaci
6n a sus requeri-

mientos tiene una gran base de recursos energ6ticos. L.1, reservas pro

badas de gas natural son de mas de 5 billones de pies cGbicos, equiva-

lentes a mss de 45 afios de producci6n al nivel actual, las reservas

probadas de hidrocarburos liqu4dos (crudo y condensado) son limitadas

en comparaci 6n y alcanzan aproximadamente 154 millones de barriles,

equivalentes a aproximadamente 17 a5os de la actual producci6n. Las

- reservas en Gltimo t~rmino probablemente seran significativamente ma-

yores, principalmente en cuanto al gas natural, ya aue casi la mitad
del territorio nacional tiene potencial hidrocarburifero, pero solo el

25% de esie potencial ha sido cxplotado. Bolivia tiene en abundante

potencial hidroelsctrico,calculado en aproximadamente 18.000 MW., del

cual se han desarrollado 287 MW. Las reservas de carb6n y turba son

pequecas y su uso eCtS limitado al consumo residencial localizado. Los

recursos de leaa son considerables: los bosques cubren alrededor de la

miLad del pais, pero principalmente en las lanuras tropicales escasa-

mente pobladas. Sin embargo existen zonas con problemas de deforesta

ci6n localizada, hay indicios de recursos geotermicos en las cordille-

ras oriental y central (aunque bastante alejados de los centros de con

sumo)

..
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y los primeros tres pozos exploratorios estin siendo perforados con ayu

da de Italia y el PNUD. Hay un potencial limitado de energla solar en

el Altiplan6 y energ'a e6lica en el ,Chaco, virtualmente sin utilizaci6n

actualmente.

PRODUCCION Y CONSUMO

En 1984 la producci6n primaria neta de energia alcanz6 4.4 millones de

toneladas equivalentes de petr6leo (TEP) de las cuales el gas natural co

rresponde al 48.2%, el crudo y condensado al 24.7%, la lefia al 20.7%,

energla hidrsulica en 4.1% y desperdicios agr'colas (bagazo) el 2.3%.

La generaci6n bruta de energia alcanz6 a 1.646 GWh. 72.3% hidrsulica y

27.7% termica. 82% de la producci'n neta de gas natural se exportS a la

Rep~blica Argentina. El consumo de energla es bajo, a 0.4 TEP per capi
ta anual (Argentina 1.8, Brasil 0.95, Peru 0.6); la composici6n por uso

terminal es la siguiente: residencial, comercial y gubernamental 54.9%

transporte 26.5%, mineria e industria 19.6%.

INSTITUCIONES DEL GOBIERNO

El Ministerio de Energla e Hidrocarburos (MEH) es la instituci6n del

Gobierno responsable del sector energ6tico. El MEH cuenta con tres

Direcciones: La Direcci6n General de Hidrocarburos (DGH), La Direcci6n

Nacional de Electricidad (DINE) y la Direcci6n de Planificaci6n Energe

tica (DPE). Tambinn supervisa a la empresa estatal de los hidrocarburos

Yacimientos Petroliferos Fiscales Bolivianos (YPFB) y a las companias con

cratistas de operaci6n (Tesoro y Occidental), asi como las empresas gene-

radoras de energ'a elnctrica, por ejemplo; la Empresa Nacional de Electri

cidad S.A. (ENDE), estatal y la empresa privada Compania Boliviana de Ener

gia Electrica (COBEE). El MEH es tambien responsable de la energla renova-

ble (con excepci6n de la madera y el carb6n, que estan bajo la responsabi-

lidad del Ministerio de Asuntos Campesinos y Agropecuarios) de la planifi-

caci6n energ6tica. Las tarifas de energla el6ctricay los precios de los

hidrocarburos y sus derivados son fijados por el Ministerio de Energ~a e

Hidrocarburos.

PRINCIPALES PROBLEMAS QUE ENFRENTA EL SECTOR

En forma meramente enunciativa, y sin ning~n grado de relaci6n, se sefala

rsn a continuaci6n los aspectos que requieren la prioritaria atenci6n en

la formulaci6n de la estrategia energ6tica nacional:

SUBSECTOR HIDROCARBUROS

1. Esfuerzos para identificar nuevos mercados para el gas natural bolivia

no.

?. Medidas para alejar la amenaza de un deficit de petr6leo, incluyendo

proyectos para incrementar el abastecimiento a trav6s de campos de con

densado ya descubiertos y recuperaci'n secundaria de petr6leo por gas

natural;

./.



Annex 4
Page 4 of 20

3. Medidas pdra la, administraci6fn de la demanda energetica, incluvendo una

politica clafa de precios absolutos y. relativos de los derivados del pe

troleo.

4. Revisi6n de la politica petrolera del sector, incluyendo la ley Gene-

ral de Hidrocarburos, a fin de atraer una mayor participaci
6n del sec

tor privado:

5. YPFB requiere disponer de un mecanismo financiero apropiado que le per-

mita realizar las inversiones prioritarias en el sub-sector de comGn
acuerdo con la situaci6n econ6mica del pals.

6. Contrarestar la p~rdida del personal profesional de YPFB a travss de

unj revisi'n de las politicas y de administraci6n de personal, inclu

yendo una reforma de la estructura salarial:

SUBSECTOR ELECTRICO

. Comiletar la interconexi6n Cochabamba-Santa Cruz.

. Reelaborar el Plan Nacional de Expansion elictrica en vista de la

contracci6n de la demanda en los 'ltimos afios, usando criterios de

minimo costo es que evaluen en igualdad de condiciones, proyectos

hidroelecticos y termoU2e'tricos.

. Ajustar la tarifas elacticas a fin de permitir que las empresas per

ciban la tasa de retorno de 9Z como se requiere por el C6digo de

Eiectricidad.

. Dotar a ENDE de una estructura financiera adecuada.

. Incrementar la capacidad de generaci5 n, especialmente en Santa Cruz,
Tarija y Trinidad,

. Solucionar la organizaci6n de 1- generaci6n y distribuci6n de energia
el6ctrica en La Paz.

. Desarrollar e implementar una estrategia clara con respecto a la elec

trificaci6n rural.

SUBSECTOR NO TRADTCTONAL Y OTROS

1. Necesidad de encarar la escasez de leja en el Altiplano.

2. Reforzar la capacidad del Ministerio de Energia e Hidrocarburos para

la formulaci5 n do politicas energ6ticas y coordinar las actividades

dul sector.

A pesar de los graves problemas econ6ricos, sociales y politicos que han

afectado nogativaniente a ln administraci6n gubnrnamental durante los

pasados anos, las auLoridades de Bolivia han adoptado medidas para hacer
frente a los tcmas arriba detallados. La identificaci6n de nuevos mer-

cados para el gas natural, el desarrollo de campos do condesados recien

temente descubiertos y la recuperacion secundaria de petr6leo han sido
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las prioridades maximas de YPFB y el Gobierno. No se han indicado nuevos

proyectos hidroelictricos y el Gobierno ha empezddo a considerar 
medidas

para atender-.la demanda de la lefia. La nueva administraci6n adopt6 medi-

das en 1985' a fin de llevar los precios de la energla a niveles que fomen

tan al mismo tiempo su producci6n y conservaci6n, y mas recientemente so-

licit 6 asistencia a organismos internacionales a fin de revisar el marco

legal y contractual de las actividades del sector privado.

El Banco Mundial esta cooperando al Gobierno a travis de financiamiento

del PNUD en la reorganizaci6n y reorientaci6n de YPFB y en revisi6n de

la legislaci6n petrolera. YPFB tambign ejecutara un estudio para revisar

las politicas de personal y su estructura salarial como una base para 
cor

tar la p6rdida de personal especializado. Finalmente, el MEH ha estable

cido una Direcci6n de Planificaci'n Energ6tica con el proposito de pre-

sentar un Plan Nacional de Energia para los proximos cinco anios.

PARTE III ELEMENTOS PRINCIPALES DEL PROYECTO

A. Principales objetivos del Proyecto.

Los principales objetivos del programa Plan Nacional de Energla 
para Bo-

livia son:

1. Teniendo en cuenta las restricciones macroec6nomicas y ambientales exis-

tentes, desarrollar de un marco conceptual integrado para la identifi-

caci6n evaluacion y prioritizaci
6n de las opciones de Bolivia en el em-

pleo de sus recursos energeticos, incluye la consideraci6n de:

- Recursos de las diferentes fuentes energeticas

- Infraestructura energ~tica actual prevista en el pals

- La evoluci6n de la demanda y requerimiento de mercado.

Consumo

Efectos multiplicadores en la econo.Za

etc.

- Los aspectos regionales y sociales

- Los aspectos financieros

2. Establecimiento de prioridades entre programas energ~ticos nuevos y

actuales en base a consideraciones como

./.
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- Retornog'financieros, econ6micos y sociales

- Contribuci6n a la Balanza de Pagos

- Requerimiento de infraestructura

- Generacion de empleos dentro y fuera de sector

- Competividad de industrias ascendentes y descendentes

- Costo de inversi5n vs. costo de operaci6n

- Distribuci6n regional

- Programa de implementaci6n, etc.

3. Preparaci6n dc un Plan de implementacion especifico para la estrate-

gla elegida.

- Organizaci6n

- Papel del Supremo Gobierno

- Papel de las Regiones

- Papel de las Empresas

4. Desarrollo de una Politica crediticia y financiera de precios

5. Identificaci6n de fuentes potenciales de financiamiento para el sector
y sus diferentes proyectos y formulaci6n de mecanismos de captaci6n de

recursos financieros y de empleo 5ptimo y coordinaci6n de los mismos.

6. DiseRo e implementaci6n de sistemas de coordinaci6n y control.

- Del Plan Nacional de Energla

- De su implementaci6n

- Del funcionamiento

./.
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B. Resultados especiales del proyecto

- Realizaci'n de reuniones cada tres semanas entre el equipo tecnico

del proyecto y el ComitS Supervisor, para informar sobre progreso

en el desarrollo del marco conceptual integrado para definir y eva

luar las opciones escratsgicas del pals.

- Resoluci6n de "Trade-offs" econ6mico, politico y social que debe-

ria surgir.

- Definici6n de prioridades entre proyectos energsticos especificos,

incluyendo exploraci6n generaci6n/producci6n, industrializacion,
distribuci'n al por mayor y menor.

- Evaluaci6n de los proyectos especificos en base a los criterios de

evaluaci6n arriba mencionados.

- Identificaci6n de los pasos necesarios dentro de la implementaci6n

del plan de energia.

- Presentaci6n de una evaluaci6n crediticia y financiera y de precios.

- Definici6n de fuentes, opciones y montos de los requerimientos finan

cieros ejecutar el Plan Nacional de EnergTa.

- Presentaci6n de sistemas de coordinaci6n y control.

C. Organizaci6n, Duraci6n y Costos estimados del programa

1. Organizaci 6n y Duraci6n

Este proyecto requiere una coordinaci6n muy estricta entre un equipo

tscnico, la Direcci6n de Planificaci6n Energstica y de los responsa-

bles del Ministerio de Energia e Hidrocarburos y Ministerio de Planea

miento y Coordinaci6n.

La importancia y magnitud del proyecto establece que los responsables

deben participar activamente del proyecto y ser del mis alto nivel.

Se propone la siguiente estructura organizativa del proyecto.

./.



Annex 4
Page 8 of 20

Se eatixa que IA durAci6n del proyecto ser' de 6 meses

2. INSUMOS DEL tNUD

al Personal Duracion/Fecha

1. Un profesional internacional Seis meses a partir de

o nacional para dirigir el septiembre 1986.

programa y proyecto.

2. Tres consultores internaciona Diez meses/hombre a par-

les en analisis de gas.Energias tir de septiembre 1986.

Rurales y an'alisis de costos

marginales.

3, Consultores Nacionales ser'n de 24 meses/hombre a partir

signados dos a tres consulturEs de septiembre 1986,

para participar en el proyecto,

Los consultores seran designados de acuerdo a los procedimientos de la

agencia ejecutora.

b) Equipos

Se adquirirgn dos micro-computadoras

y su sofware y equipo asociado.

c) Varios

Comunicacion, gastos de informes, reali-

zacian de reuniones, etc.

INSUMOS DEL BANCO MUNDIAL

a) Personal

Una misi6n en agosto de la Division

Proyectos Petroleros. 1mshmr

Personal de la Divisi6n de Energy

Assesment. 2 mes/hombre

INSUMOS NACiONALES

a) Personal

1. Equipo de contraparte destinado 18 meses/hombre

enteramente al proyecto.

2. Apoyo secretarial 6 meses/hombre

3. Otro apoyo administrativo.
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PROYECTO: BOLIVIA

PLAN NACIONAL DE ENERGIA

ORGANIGRAMA

COMITE SUPERVISOR DEL PROYECTO
PRESIDIDA POR EL MINISTERIO DE

ENERGIA E HIDROCARBUROS

COORDINACION DEL PROYECTO

SUBSECRETARIO DE ENERGIA E HIDROCARBUROS
Y BANCO MUNDIAL

DIRECTOR DEL PROYECTO (CONS. INT. D.NAL)
y

SU ASESOR (CONS.NAL.)

HIDROCARBUROS G A S ELECTRICIDAD ENERGIA RUAL

(DIR.PROYEC (CONS. INT Y (ENDE y/o CONS.NAL.) (CONS.NAL.6 INT.

TO Y CONTRA- CONTRAPARTE NAL.) Y CONTRAPRTE NAL.)

PARTE NAL.)
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- PROGRAMA DE LAS NACIONES UNIDAS PARA EL

DESARROLLD PLAN DE TRABAJO DEL PROYECTO

Titulo del Proyecto : Plan Nacional de Energia

Nmero del Proyecto : BOL/86/025

Plan de Trabajo/Ndmero de Revisi6n: "A" Fecha de preparacion 23-VIII-86

Para el Peri6do: de Septiembre de 1986 a Febrero de 1987.

1986 1987

Descripci6n
Sept. Oct. Nov. Dic. Ene. Feb.

Elaboraci6n Plan X
de trabajo final

Objetivo N- 1. X X X

Dbjetivo N* 2 X X

Objetivo N* 3 X X X X

Objetivo N* 4 X X X X

tI



Annex 4
Page 11 of 20

PRESUPUESTO CORRESPONDIENTE AL APORTE

DEL PNUD (En dolares de EE.UU)

Titulo Plan Nacional de Energla

TOTAL 1986 1987

m/h $us. m/h $us m/h $us.

10. Personal del Proyecto

11.01 Director Programas 6 55.000* 3 28.000 3 27.000

11.02 Especialista de Gas 3 25.000* 3 25.000

11.03 Expecto costos Marginales 2 12.000* 2 12.000

11.04 Experto Energia Rural 5 20.000* 3 12.000 2 8.000

17. Consultores Nacionales 24 24.000 12 12.000 12 12.000

19. Total del Componente 45 136.001 25 0.on ?n 4R-7.q

40, Equipo

42. Equipo fungible 12.000** 10.000 2.000

49. Total del Componente 12.000 10.000 :Q.000

53, Varios y Contingencia 12.000 6.000 6.000

99. Total General 160.000 105.000 55.000

* Incluye vigticos y pasajes

** 2 Pcs y Software



MARCO LOGICO

PLANIFICACION NACIONAL DE ENERGIA

OBJETIVO DE DESARROLLO CRITERIOS DE EXITO VERIFICACIONES

Promover la planificaci6n inte Presentaci6n del Plan Nacional Implantaci6n del Plan Nacio

prada de la energia, incluyen- de Energia 1987-1992 y adop- nal de Energla, mediante se

do ol uso eficiente de las di- cion de las recomendaciones guimiento sistemstico.

feirntes fuentes energsticas que resultan del Plan Nacional
en forma consistente con los de Energia.
obiet ivos y las estrategias y
politicas de desarrollo del
pais.

C0 -

0



OBJETIVO 1 CRITERIO DE EXITO VERFICACIONES FACTORES

Dc;ar roIIo de un marco concep - Intercambio exitoso de puntos Presentaciones e informes Demoras en la firma

tual inoegrado para la identifi- vista entre los consultores, de avance de las acciones de contratos y ges-

cac t y evaluaci6n de las opcio equipo nacional y autoridades Elaboraci6n y circulaci
6n tiones administrati

nes c Bolivia en el empleo de del Ministerio de Energla e de documentos de trabajo. vas.

sus recursos energstic(s, inclu- Hidrocarburos y presentacio-

ye la consideraci
6 n de: nes e informes.

- Recursos de las diferentes fuen-

tes energeticas.

- Infraestructura energstica actual

prevista en el pals.

- La evoluci6n de la demanda y re-

querimiento de mercado.

Consumo

Efectos multiplicadores en la

economla.
t c.

- i :c)ectos regionales y socia-

- ; aspectos financieros.

RESULTADOS DEL OBJETIVO 1

1.1. Realizaci6 de reuniones Aprobaci6n de los informes Documentos de trabajo y Disponibilidad de

cada tres semanas para in y presentaciones de planes actas de las reuniones. los participantes y

formar sobre progreso en de trabajo

el desarrollo del marco

conceptual integrado pa-

ra definir y evaluar las(D
opciones'estrat'egicas

del pals. 0



OBETIVO 1 CRITERIO DE EXITO VERIFICACIONES FACTORES

1.2 Resoluci6n de "Trade-Offs" hesoluci6n de problemas pre Participaci6 n en las reu

econ6mico, poilItico y so- sentados al Comite Coordina niones. Aprobaci6n de

ciales que deber5n surgir. dor. los informes y/o conclu-

siones de las reuniones.

L

(D (D

CD-4



OBJETIVO 2 RITERIO DE EXITO VERIFICACIONES FACT0ES

Prograrnas en base al trabajo dentro raci6n de proposiciones Informes y consultas con Calidad de l ilror

del objetivo 1, establecer priorida ctas y su compatibili- el Comite Coordinador. maci6n basica dispo

des entre inversiones energeticas nible.

nuevam y existentes en base a consi
deraCiones como: tencia interna entre Presentaciones e informes

. .aieso iferentes proposicio de avance de las acciones.
.Retomos financieros, economicos

v sociales.

. Contribuci6n a balanza de pagos

. Requerimiento -de infraestructura

. Generaci6n de empleo dentro y
fuera del sector.

. Generaci6n de empleo dentro y
fuera del sector

. Competividad de industrias
ascendentes y descendentes.

. Costo de emisi6n vs. costo de
operaci6n.

. Distribuci6n regional

Cronograma de implementaci6n

R TTADOS DEL OBJETIVO 2

2.1 Definici6n de prioridades de dichas priorida- Evaluaciones, comentarios Disponibilidad del
entre proyectos energeti- los diferentes pro- y sugerencias de orden Comitg Coorditiador

con especIficos incluyen- engrgeticos. pr'ctico y su transmisi6n
do exploraci6n, generaci6n/ a los consultores y al equi Deficiencias en el o z

producci6n, industrializa- po de trabajo. mecanismo de tomrAr
ci6n, distribuci6n al por de decisiones.
mayor y al por menor. C



CRITERIO DE EXITO VERIFICACIONES FACTORES

OBJETIVO 2

2,2 Evaluaci6n de los proyec-

tos especificos, en base

a los criterios de evalua

ci6n arriba mencionados.

C



OBJETIVO 3 CRITERIO DE EXITO VERIFICACIONES FACTORES EXT.

Preparaci'n de un Plan de implementa- Implementaci6n del Plan a Documentos de trabajo y actas Voluntad polftica

ci6n especifico para la estrategia nivel del: de reuniones. calidad del Plan

elegida en particular: - Supremo Gobierno de Implementaci6n;
- Organizaci6 n - las Regiones Decretos Supremos; otras po-

- Papel del Supremo Gobierno - las Empresas l1ticas al nivel de regiones Cambio de condi-

- Papel de las Regiones - organizativo. y empresas, y su implementa- c ones politicas

- Papel de las Empresas ci6 n. imprevigtas.

RESUJLTADOS DEL OBJETIVO 3

Identificaci6n de los pasos necesa- Aceptaci6n del Documento Documento del Plan de Imple- Calidad de informa-
rios para la implementaci6 n del plan por parte del: mentaci6 n. ciones en el Plan.

en forma de un documento para los ni- - Gobierno
veles diferentes.mencionados en el - Regiones

objetivo. - Empresas

(Cronograma del proceso de implemen- al nivel organizativo.

tac i6n)

N

0
t-h

tN)
0



(B ILF IVO ~CRITERIO DE EXITO VERIFICACIONES FACTORES EXT.

Desarrollo de una politica credi- Elaboraci6n de criterios de Informes de trabajo; consultas Calidad de

ticia y financiera y de precios. una poliftica crediticia y con consultores y grupos con- informaciones

financiera.deseada. sultores. desarrolladas.

Informes del avance del trabajo.

RESULTADOS DEL OBJETIVO 4

Presentaci~n de una politica credi- Grado de aprobacion de una Decretos Supremos; medidas diri- Voluntad poliftica.

ticia y financiera, y de precios. politica por grupos de de- gidas a la implementacion de

cisiones relevantes. esta politica.

O F-
0
0

N)-



OBJETIVO 5 CRITERIO DE EXITO VERIFICACIONES FACTORES EXT.

identificacion de fuentes potenciales Elaboraci6n de proposiciones Presentaciones e informes Insuficiencia de

de financiamiento para el sector y sus concretas y su compatibiliza- de avance de las acciones. datos sobre costos

diferentes proyectos, y formulacibn de cion. de inversion de los

mecanismos de captaci'n de recursos Elaboraci6n y circulacion diferentes proyectos.

financieros y de empleo 6ptimo y coordi- de documentos de trabajo.

naci6n de los mismos.

RESULTADOS DEL OBJETIVO 5

Definici6n de fuentes, opciones y mon- Empleo de los resultados de Documentos de trabajo y Calidad de la infor-

tos de los requerimientos financieros los objetivos 2 y 3 en la actas de las reuniones del macion basica dis-

para ejecutar el Plan Nacional de elaboraci6n de politicas Comite Coordinador. ponible.

Energla. de financiamiento para la

puesta en marcha del Plan Aprobaci6n de las conclu-

Nacional de Energla. siones de las reuniones.

-C9

1O



OBJETIVO 6 CRITERIO DE EXITO VERIFICACIONES FACTORES EXT.

Disefio e implementaci6n-de sistemas Implementaci6 n de sistemas de Documentos y marco institucional Calidad de los

de coordinaci6n y control coordinaci6 n y control a los relacionados al diseno y a la sistemas desa-

- del Plan Nacional de Energla niveles mencionados. implementaci6 n de sistemas de rrollados.

- de su implementaci6n 
coordinacion y control.

- del funcionamiento

RESULTADOS DEL OBJETIVO 6

Presentaci6 n de sistemas de coor- Grado de coordinaci'n y control: Desviaci
6n del plan original Cambio de facto-

dinacion y control. - del Plan Nacional de Energia de implementaci6on para el Plan res politicos.

- de su implementacion Nacional de Energia.

- del financiamiento.

0 4

0



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 U.S.A. Cable Address: INDEVAS

September 25, 1986

Mr. B. Paillat
Trans Energ
42 Rue Cambronne
75015 Paris
FRANCE

Subject: "Economie d'Energie dans l'Industrie Senegalaise
Etude de l'Environnement Institutionel"

Dear Mr. Paillat:

This letter is a follow-up to your two telexes dated September 12
and 19, to Mr. Saloum Cisse's comments on the subject referenced above,
and to Mr. A. Megateli's telephone conversation with Mr. M. Malherbe on
September 19. For your information, Mr. Megateli, who recently joined my
division, has taken over the responsibility of ESMAP task manager on this
important project. Based on the above exchanges, kindly find below our
comments and suggestions on the draft report:

1. The report as structured and presented is acceptable to the World
Bank. However, it does contain and in some instances duplicates
information originating from previous reports written on the same
subject. Nevertheless, we simply suggest that you keep it in its
present form and proceed only with the changes suggested below
and those requested by Mr. Cisse.

2. The report deals with the most relevant issues and addresses the
subjects defined in the TOR. However, we feel that the analysis
of the present institutional set up should have been a little
more comprehensive. In other words, the organizational
relationships and interactions between the various actors in the

- field of energy utilization and energy conservation (whether at
the policy formulation level or implementation level) should have
been more clearly identified and analysed. For this reason, we
believe the analysis you have on pages 4 to 9, 42 to 47, and the
one on pages 82 to 91, including your diagram on page 91, needs
to be reviewed. More specifically, we need to know the
following:

a. What are the organizational links between the various
entities dealing with energy conservation and
consumption?

b. How are policies formulated and decisions made in these
entities?

ITT 440098 RCA 248423 WU 64145 Y-7040
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c. What are the characteristics of the implementation
process in energy conservation and which problems,
obstacles and constraints are encountered?

d. How to overcome these obstacles?

Based on this analysis, the present institutional set up should
be evaluated, new options offered, and a clear-cut final
recommendation made. A presentation of the arguments
substantiating this recommendation would further help the reader
to come up with his own conclusions.

3. Your brief analysis concerning the energy pricing policy (refer
to pages 6 - 7, 28 - 33 and 62 - 64) presently pursued by the
government and your assumptions and recommendations (refer to
pages 33, 59 and 63) for "transparency" in fixing prices of
energy in the future and in taking economic measures to promote
energy savings is a key aspect and needs further elaboration.
The issue is, as you know, quite complex, particularly in a
climate of uncertainty, and its impact in the long and short term
is very critical. However, we do feel that in the short term a
more flexible and adjustable pricing structure in the light of
the fluctuations of internatiohal energy prices is perhaps more
advisable to promote new investments, entrepreneurship, and in
general to alleviate any hindrance in the implementation of the
new industrial policy. In the long run, and for the purpose of

economic planning, prices of energy should perhaps be kept high
to promote energy savings. For this reason, we do concur with
Mr. Cisse's comments on the report (refer to page 1, paragraphs
5, 7 and 8; and to page 8, paragraph 3). We recognize, as he
did, the importance and impact of energy pricing policy on the
national economy of Senegal. We also agree that any future
changes in the policy should be based on a careful analysis and
study.

4. Based on your analysis and the present institutional arrangement,
we are not convinced that a "Nouveau Bureau d'Economie
d'Energies" (NBEE) is warranted at this stage. In our view, the

- present BEE is capable of carrying out the task at this stage,
particularly if private consultants (local or foreign) are

allowed to perform the audits needed. However, we feel that a
more comprehensive assessment of the performance of the BEE is
required. Perhaps some reorientation and a redefinition of the
mission of BEE are required. More enquiries and discussions may
be necessary to fully understand the decision-making process and
the interrelations existing within the present institutional set
up (refer to item 2 above). Your section concerning this aspect
(pages 82 - 91, paragraph 2.4) should not leave any ambiguity or
misconception in the mind of the reader. This is not the case as
it is written now.
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5. Your estimates of the potential savings in energy are reasonable
and seem to concur with ours. However, they are based on the
1982 global energy balance for Senegal. Would it be possible to
obtain more recent consumption data? If this is not possible, we
would like you to check your figures again and update them during
the survey that Mr. Grosmangin is conducting in Senegal.

6. We agree with the price you used to evaluate the potential
savings in energy, i.e., 35,000 FCFA/TOE instead of 120,000
FCFA/TOE as suggested by Mr. S. Cisse. The arguments you
presented in your telex dated September 12 are well taken.

7. Your remarks on page 94, last paragraph, concerning the guarantee
desired by a few "interlocutors" to finance energy savings they
would have identified, are appropriate. This aspect is under
serious discussion by various governments and recipient countries
and some progress may be expected, to eliminate or at least
reduce the fears of donors, in the next few months.

8. Very often when you use energy consumption or savings figures, it
is not very clear to us which year you are considering or
referring to (e.g., p. 17, 19, etc.). Please make sure that this
aspect is corrected. Furthermore, in a few cases you refer to
tables and annexes (e.g., p. 51, p. 97) which do not exist. This
information should be included in your next draft, particularly
the copies of Law 83-04 and the proposed draft of "Arretes" and
Decrees.

In addition to the above, we would like to make a few remarks
concerning the comments made by Mr. Cisse which were forwarded to us on
September 11, 1986. First, we think that all of his comments are quite
acceptable and relevant, particularly those referred to on page 1, middle
of page; page 3; page 6, in the comments section; page 7, middle of
page. Second, his remarks (page 2, paragraph 8) concerning other
potential savings outside the industry (transport and domestic),
estimated at 26,000 and 2,700 TOE respectively, appear to be out of line
with previous revised figures. Kindly check these estimates and give us
your opinion. It appears that Mr. Cisse has taken these figures from the
Energy Assessment Report on Senegal (Report 4182-SE of UNDP/World
Bank). Mr. Verlet in his "Rapport mi-parcours" of August 1986 (page
30) evaluates them instead at 1,000 and 2,700 TOE for transport and
habitat respectively. For the latter, Mr. Verlet includes in addition
the tertiary sector. Third, it is still not clear whether the results of
the "sensibilisation campaign" were quantified or not. Mr. Cisse's
comments and your report statement on this issue seem to be contradictory
(page 43 of report and page 5 of comments by Mr. Cisse). Fourth, there
appears to be another contradiction between your second paragraph on top
of page 45 and the comments of Mr. Cisse about it on page 6. Which
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statement is more representative of the facts? Fifth, there also appears
to be a contradiction between the comments of Mr. Cisse in the last two
paragraphs of page 6 and your statements in your report on page 45,
paragraphs 4 and 6.

Kindly let us know if you have any remarks or comments on the above.

Sincerely yours,

Bernard Montfort
Division Chief
Energy Strategy and Preinvestment

Division I
Energy Department



Cleared with and cc: Messrs. Floor (EGY); Mulckhuyse (CON); Ouahes (WAPEG)

AMegateli:bre
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IN,
MINISTERIO DE ENERGIA Y.MINAS

Lima,

OFICIO N' 6&Y.-86-EM/CONERG

SENOR : Ulrich Thumm
Representante Residente
Banco Mundial

ASUNTO PerO - Programa Propuesto de Divulgaci6n
de Cocinas Mejoradas en la Sierra.
PNUD/Banco Mundial/PASE.

REF. : Su carta N' 047/86

Tengo el agrado de dirigirme a Ud., para refe -
rirme al Informe "Programa Propuesto de Divulgaci6n de Cocinas en la
Sierra", elaborado en el marco del Programa Conjunto del PNUD/Banco -
Mundial de Asistencia para la Administraci6n del Sector Energ6tico.

Sobre este particular, debo comunicarle que
el Consejo Nacional de Energia ha examinado el documento en referen-
cia por lo que mucho estimar6 tenga a bien disponer que el Proyecto
Piloto propuesto considere las siguientes recomendaciones: a) conce -
bir disehos de cocinas eficientes lo suficiertemente sencillas, como
para que los propios usuarios (area rural y pequefia urbana) se encar-
guen de su construcci6n con materiales locales de costo nulo; b) con-
cebir un sistema de difusi6n y transferencia de los m~todos construc--
tivos - cuya viabilidad t~cnica y aceptabilidad social se hayan com -
probado - basados fundamentalmente en premisas participatorias de la
propia infraestructura socio cultural del 5mbito de acci6n del Proyec
to; c) revisar las premisas culturales, sociales y econ6micas que
sustentan el trabajo destinado a introducir ollas y cacerolas de alu-
minio con fines de mejorar eficiencias en la cocci6n de alimentos; -
d) dentro del documento del Informe : Programa Propuesto de Divulga -
ci6n de Cocinas en la Sierra, definitivamente debe excluirse el Mapa-
IRBD 17291, por cuanto no se estg mostrando la delimitaci6n fronteri-
za del PerG con los territorios de Ecuador y Colombia.

Hago propicia la oportunidad, para expresar a Ud.,
los sentimientos de mi especial consideracifn y estima.

Atentamente

ZIS CRAMG UFYI
Via. AMiniffu.e flart-



The World Bank 1818 H Street, N W (202) 47-1234
iNTERNATIONAL BANK FOR RECONSTRUCTION AND DEVELOPMENT Washington, D C. 20433 Cable Address: INTBAFRAD
INTERNATIONAL DEVELOPMENT ASSOCIATION U S A Cable Address: INDEVAS

September 24, 1986

Prof . Krishna Prasad
University of Technology
P.O. Box 513
5600 MB Eindhoven
The Netherlands

Dear Prof. Prasad:

Please find enclosed the project document outlining the scope of
work for the development and adaptation of kerosene stoves for Niger, as
was discussed earlier by phone with Mr. Willem Floor.

The document is based on discussions that Mr. Floor had with Messrs.
Bussman and Visser in Niger, as well as on the proposal made by the Niger
project team. The major difference between the original proposal and the
current document is that, in addition to the development of a high power-
low cost kerosene stove, the work also includes upgrading existing stoves
in accordance with the recommendations made by Messrs. Bussman and Visser
in their Niger report.

We would be grateful if the work could start immediately and the
report on this work could be received in Washington on IBM-PC diskette
(Wordstar) or on paper not later than January 31, 1987.

Sincerely yours,

Bernard Montfort
Division Chief
Energy Strategy and

Preinvestment Division I
Energy Department

Att achment

WFloor/ha

ITT 440098 RCA 248423 WUI 64145



THE WORLD BANK/ INTERNATIONAL FINANCE CORPORATION

OFFICE MEMORANDUM

DATE: September 24, 1986

TO: Files

FROM: Charles Feinstein,

SUBJECT: GHANA: Energy Assessment/ESMAP Mission

1. In accordance with my terms of reference dated September 2,

1986, I arrived in Accra on September 6 to (a) assist in the review with

the Government of the Green Cover Energy Assessment Report and update the

statistical information; (b) monitor the ESMAP Sawmill Residues Utili-

zation project; and (c) follow-up on other areas of possible ESMAP

involvement. The bulk of the mission's activities were concerned with

task (a) and are described in the back-to-office report of the mission

leader, Mr. J.U. Richter. This memo details the mission's activities as

regards task (b), and also includes a brief evaluation of a candidate

local consulting firm for the ESMAP Industrial Energy Efficiency Enhance-

ment Project.

Meeting with Local Consultants

2. The mission traveled to Kumasi on Saturday, September 13 to

meet with Messrs. Hagan and Ben-Dzam of Ru-Tek Consultants and

Industries, Ltd. The consultants' recently submitted final report and

the earlier completed interim reports were reviewed and discussed. In

the mission's judgement, the data collection and compilation aspects of

the consultants' work met or exceeded the expectations set out in their

terms of reference. Coverage of the residue-producing wood industries as

well as potential new industrial consumers of these wood wastes was

essentially complete. Ru-Tek reported only minor difficulties in

obtaining the sought-after information from the various industrial

concerns, however, accuracy of the data is subject to verification by the

expatriate consultants. The letter of introduction from the National

Energy Board (NEB) facilitated their work substantially, and it is

suggested that a similar letter be prepared for the main mission. The

letter should emphasize the pre-investment, as opposed to survey,

character of the main mission so as to avoid credibility problems with

of t-visited sawmills.

3. Weaker areas of the report were in data analysis and in issues

identification. The final report was somewhat lacking in Ghana-wide

summary figures and cross-tabulations. However, these analyses were

easily performed by the mission with the aid of a calculator. The

tabulated figures provided interesting insights for defining the

project's scope.

P-1867
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DANA WOO) RESII1E UILT7ATI(
('000 tpy)

Waste Type Use
Other:
Furniture,

Fuel @ Mill Fuelwood/ Fxport, Unused;
Charcol Prod. Fendirg,etc. Wasted

Off cuts/
Short Pieces 17% 2% 81% M.

(8.4) (1.0) (40.0) (0)

Slabs/Elgirgs 26% 65% 9M
(36.1) (90.3) (12.5) (0)

Veneer/Waste 10/ M'M 0% 0%
(23.8) (0) (0) (0)

Bouls 4% 0% 96% 0/
(0.7) (0) (16.2) (0)

Slicer Boards 0% M 100%
(0) (0) (1.6) (0)

SaWust 13% /3% 84%
(7.8) (0) (1.8) (50.7)

The only unused wood waste at present is sawdust (equal to about 51,000
tons per year, or about 13,000 toe/year when adjusted for energy content

and conversion efficiencies); whether other residues such as

slabs/edgings are being put to their highest and most economic use is a

matter for further investigation. The consultants indicated that demand

for process heat at the wood processing plants was largely determined by

the type of sawmilling operations undertaken. Only mills handling

veneer/plywood production require process heat. The primary mills ship

their sawtimber undried, i.e., as it emerges from the plant. While these

mills may be missing an opportunity to use a locally available energy

source to gain value added in the form of higher grade sawn products,

this possibility may lie outside the, scope of the present study.

Issues Identification

4. Discussions with the local consultants were helpful in

highlighting the following issues for the main mission's consideration:

(a) Under what circumstances will self-generation of electricity

using wood wastes be economic? If installation of the

infrastructure for wood waste-fired process heat proves

economic (i.e., fuel feed systems, boilers), can the additional
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incremental investment to also produce electricity
(turbine/generators) be justified? A first-cut analysis
suggests the priority ranking below:

Process Heat Demani??

Yes

P E S
r 1 o
e e u
s c r Diesel 1 3
e t c
n r e
t i

c
i
t Hydro 2 4

y

? ?? ? ?

The issue is complicated by the divergence of economic and
financial costs and the timing of rural electrification grid
extension. For example, where does Electricity Corporation of
Ghana's (ECG) responsibility for industrial hook-ups end and
where does the sawmills' begin?

(b) How and to what extent will increased on-site use of
slabs/edgings affect domestic charcoal producers and fuelwood
consumers?

(c) In the case of clustered sawmills (e.g., Kumasi area), are
localized or centralized waste collection systems advan-
tageous? If centralized, who will coordinate the collective
action required? The mills themselves? A private waste
collection entrepreneur? A briquette producer?

(d) What attitudinal and institutional barriers to project adoption
exist in the sawmill industry and in the energy-consuming
industries which are potential wood residue users? What should
the role of government be in overcoming these barriers?
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(e) What are the economics of sawdust briquetting, charcoaling and
pelletizing? What is the size of the market and the optimum
scale of operations? What product is more suitable for the
indusrial sector? For the domestic sector? Can the Accra-Tema
market be tapped, or are transport costs excessive?

(f) Are there alternative uses for sawdust, such as in production
of particle board for the domestic market?

Main Mission Program

5. Based on the information provided by the local consultants and
the identified issues, tentative programs for the three expatriate
consultants were prepared and are presented as Attachment 1. As is
indicated by the scheduling, the Wood Processing Industries Energy/
Residues Expert is estimated as requiring somewhat more
than the budgetted three weeks.

Participation of Local Consultants in Main Mission

6. The terms of reference prepared for Messrs. -Tagan and Ben-Dzam
anticipated a modest role for them in the main mission, viz: "You shall
join the rest of the project team during its field work in Ghana in
September to: (i) discuss your survey results and assist in its analysis;
and (ii) collect additional information as requested." The mission
believes that the role of the Ru-Tek consultants could be usefully
expanded to encompass:

(a) Prioritization and ranking of target sawmills and potential
wood consuming enterprises using set criteria. Such criteria
may include, in the case of sawmills, such factors as process
heat demand, electricity demand, available wood waste,*distance
to electrical grid, wood and electricity demands in the
surrounding area, age and condition of plant, present and
future capacity utilization, and quality and attitude of
management;

(b) Preparation of a detailed map of the target areas which would
overlay information on location of sawmills and major
industries, road networks, and present and future electrical
grids;

(c) Liaison with sawmill and plant managers to ensure availability
of key personnel during the mission specialists' visits and
availability of accomodation at sawmill-owned guest houses in
the isolated areas;

(d) Briefing of the expatriate consultants on the survey results
and target sawmills/industries;
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(e) Assisting the consultant team during the first phase of the
main mission, including collecting additional information as
required and accompanying team members on visits on the Akim-
Oda and Kumasi areas.

Modification of the original terms of reference was discussed with the
Ru-Tek consultants, who indicated their availability if so desired.
Total time commitment is estimated at 10 days each, broken down as 4 days
pre-mission preparations, 1 day for briefings and question/answer
sessions, and 5 days for site visits. As the extension involves tasks
that are in the main outside the original scope of their employment,
additional compensation would be warranted. Total additional labor costs
would amount to 20 man-days, or $1800 if translated at the earlier agreed
upon rates.

Meeting with NEB

7. Following the mission's return from Kumasi, a meeting was
arranged with Messrs. Denkyi and Opam of the NEB to brief them on the
substance of the meeting with Ru-Tek and to review logistical
requirements for the main mission. The NEB Executive Director expressed
his firm support for the upcoming mission and verified the availability
of two four-wheel drive vehicles on a full-time basis and an additional
vehicle on a part-time basis.

Meeting with IMAS Ltd. Consultants

8. A meeting was arranged with Messrs. Appiah-Carr and Oduro-
Achampong of Industrial and Management Services Ltd., a local firm based
in Accra, in order to assess their suitability to perform industrial
energy survey tasks preparatory to a future main mission in the
Industrial Energy Efficiency activity. IMAS is currently performing
transport analysis work financed by WAP and was recommended by the Bank's
representative in Accra. The firm consists of 8 permanent staff (4 pro-
fessionals) with backgrounds in general management, engineering, computer
science, and systems analysis. In addition, 23 associate consultants
with backgrounds in electrical and mechanical engineering, physics,
math/statistics, and agricultural economics are available on an on-call
basis. The firm was incorporated in 1980 and has performed feasibility,
project appraisal and organizational studies for about 30 major clients
in Ghana and for USAID as well. The firm appeared to have adequate data
analysis capabilities, relying on Lotus 1-2-3 and custom written
software. Based on the questioning, it was apparent that the principals
interviewed did not have prior experience in industrial/energy surveys,
however, this should not necessarily be taken as disqualifying. Given
proper guidance as to methodology and expected output, the quality of
their work could be quite good indeed, as evidenced in examination of the
final report for the USAID Ghana seed project. The key factor would be
the quality and experience of the specific individuals (likely an indus-
trial engineer and a cost accountant/financial analyst) who could be
recruited for the assignment. Many of the firm's associate consultants
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come from backgrounds in the various state run industries, which could be
a definite asset. To this end, IMAS was asked to submit CVs of suitable
consultants and to prepare a representative list of target enterprises
for an industrial energy survey. More information on the firm's per-
formance in the IBRD sponsored transport sector work will be available
from Mr. Pankaj (WAP) following his late October Ghana mission.

Follow-up Actions

9. The following tasks need to be done before initiation of the
sawmill residues study main mission: (a) finalization of negotiations and
contracting for the expatriate consultants; (b) modification/extension of
terms of reference for the local consultants; (c) setting of criteria for
prioritizing site visits to sawmills and industries, and confirmation of
draft itineraries using same; (d) preparation of letter of introduction
from NEB for facilitating site visits, and (e) communication and
coordination with NEB regarding (a) - (d).

cc: Messrs. Richter (EGYS1); Mendis (EGYPA)

CFeinstein:my
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Attachment 1

Page 1 of 3

TENTATIVE ITINERARY

Wood Processing Industries Energy/Residue Expert

Arrive Accra Friday, Oct. 17

Rest day/Meetings with Bank staff Saturday, Oct. 18

Briefing by local consultants Sunday, Oct. 19

Meetings with NEB, VRA, ECG, MFP, Monday, Oct. 20
FD, FC, etc. Tuesday, Oct. 21

Accra - Kumasi, Spec. Timber Prod. Mill Wednesday, Oct. 22

Spec. Timber Prod. Mill; Kumasi sawmill #2 Thursday, Oct. 23

Kumasi Sawmill #2 (cont'd) Friday, Oct. 24
Kumasi Sawmill #3

Kumasi Sawmill #3 Saturday, Oct. 25

Kumasi - Mim Sunday, Oct. 26

Mim Sawmill Monday, Oct. 27
Tuesday, Oct. 28

Mim - Kumasi Wednesday, Oct. 29

Kumasi - Sefwai / Wiawso Thursday, Oct. 30

Gliksten Sawmill Friday, Oct. 31
Saturday, Nov. 1

Sefwai / Wiawso - Samreboi Sunday, Nov. 2

ATP Sawmill Monday, Nov. 3
Tuesday, Nov. 4

Samreboi - Sekkondi / Takoradi Wednesday, Nov. 5

Sekondi/Takoradi Sawmills Thursday, Nov. 6
Friday, Nov. 7

Sekondi/Takoradi - Accra Saturday, Nov. 8

Accra Sunday, Nov. 9

Debriefing in Accra and departure Monday, Nov. 10



Attachment 1
Page 2 of 3

TENTATIVE ITINERARY

Biomass Conversion Specialist

Arrive Accra Friday, Oct. 17

Rest day/meetings with Bank staff Saturday, Oct. 18

Briefing by local consultants Sunday, Oct. 19

Meetings with MFP, NEB, FD, FC, Monday, Oct. 20
Min. of Ind., etc.

Accra-Oda; Chaowus, Ltd. Wednesday, Oct. 22

Chaowus Ltd. (continued) Thursday, Oct. 23
Akim - Oda - Kumasi

Meeting with BRRI, FPRI Friday, Oct. 24

Field visits in Kumasi, charcoal production Saturday, Oct. 25

Kumasi - Sekondi/Takoradi Monday, Oct. 27
through

Tuesday, Oct. 28

Sekondi / Takoradi - Prestea Wednesday, Oct. 29
Prestea Goldmines, Ltd.

Prestea Goldmines (continued) Thursday, Oct. 30

Prestea - Sekondi/Takoradi Friday, Oct. 31
Hardwood Timber Prod. Ltd.

Hardwood Timber (continued) Saturday, Nov. 1

Sekondi - Takoradi - Cape Coast Sunday, Nov. 2

Ankaful Brick Factory Monday, Nov. 3
Cape Coast - Accra

Bakers Association Tuesday, Nov. 4
(Accra-Tema)

Accra Wednesday, Nov. 5

Debriefing in Accra and departure Thursday, Nov. 6



Attachment 1
Page 3 of 3

TENTATIVE ITINERARY

Biomass Combustion/Energy Applications Engineer

Arrive Accra 
Friday, Oct. 17

Rest day/meetings with Bank staff 
Saturday, Oct. 18

Briefing by local consultants Sunday, Oct. 19

Meetings with MFB, NEB, FD, Monday, Oct. 20

FC, Min. of Ind., etc. Tuesday, Oct. 21

Accra - Kumasi 
Wednesday, Oct.22

through

Site visits in Kumasi and surrounding area 
Saturday, Oct. 25

Kumasi - Sekondi/Takoradi 
Sunday, Oct. 26

Site visits in Sekondi/Takoradi 
Monday, Oct. 27

and surrounding area 
through

Friday, Oct. 31

Sekondi/Takoradi - Accra Saturday, Nov. 1

Accra 
Sunday, Nov. 2

Site visits in Accra-Tema area Monday, Nov. 3
through

Wednesday, Nov. 5

Debriefing in Accra and departure 
Thursday, Nov. 6
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DATE: September 23, 1986

TO: Me Ys. R. Dosik, Chief, EGYS2 and B. Montfort, Chief, EGYSl (

FROM: C.!< ncia, G.-ieain (EGYS2) and R. fiader Plas (ECYS1)

EXTENSION: 75284

SUBJECT: JAMAICA: ESMAP Program - Mission to Jamaica
Back-to-Office Report

1. In accordance with our Terms of Reference of August 26, 1986,
we visited Jamaica from September 1 through September 9, 1986 and met
with representatives of the Ministry of Mining, Energy, and Tourism
(MMET) and a wide range of other public and private sector agencies, as
listed at Annex AI to the Aide Memoire attached as Annex A. The purpose
of the mission was to finalize the proposed ESMAP projects with the
Government of Jamaica (GOJ), including specific project descriptions,
budgets and outline Terms of Reference.

2. In designing the ESMAP projects, the mission sought to ensure
that they would (a) be within the limited administrative resources of
GOJ, and (b) build on existing studies and/or facilities where
appropriate, encourage a positive private sector response and focus on
quantifiable results.

Summary

3. The mission proposes the following ESMAP projects:

Implementation Cost a/
Subject Period US$ Equivalent

Charcoal Cycle
Improvement 11/86 - 10/87 60,000

Sawmill Waste 11/86 - 2/87 8,000
Demand Management
a) Mgt.Inf.Syst. 01/87 - 12/87 50,000
b) Building Code 02/87 - 12/87 99,000
c) Domestic Appt.

Standards 02/87 - 12/87 66,000

Total 283,000

a/ Excluding ESMAP supervision.

Full details are set out in the attached Aide Memoire.



Financing

4. The direct costs of the proposed projects would be financed by
the Canadian International Development Agency (CIDA) out of the
CS$610,000 (US$439,000 equivalent) earmarked by them for the Jamaica
ESMAP Program. CIDA have also agreed in principle to finance the direct
cost of the Jamaica Petroleum, Procurement, Refining and Distribution
Report about to be issued in Blue Cover (BTOR dated September 22, 1986)
at an approximate cost of US$45,000. The mission recommends (para. 10
below) that the balance of the CIDA funds, about US$110,000 equivalent,
be retained for a possible project to assist Government develop an energy
efficiency incentives and investment program, following resolution of the
economic policy issues currently under review between GOJ, USAID, IMF,
and IBRD.

Brief Description of Proposed Projects, with Rationale

5. The proposed Charcoal Cycle Improvement project is designed to
introduce the casamance improvement to the traditional earthmound kilns,
which are currently used in Jamaica for charcoal production, and would be
implemented by the Department of Forestry of the Ministry of Agriculture,
with the coordination of the Energy Division of MMET. These improvements
are simple (revised wood laying and installing chimneys in the existing
kilns, using scrap oil drums), the results significant (up to double
yield and half production time), and the producers accessible. In the
mission's view, focusing on charcoal production will achieve a positive
short term improvement in energy efficiency. The project will be
undertaken at about the same time as CIDA's forest assessment study which
is now under preparation. Thereafter a longer-term household energy
study may be appropriate.

6. The proposed Sawmill Waste Utilization project will assist the
Forest Industry Development Corporation (FIDCO) to make charcoal out of
its sawmill waste, which is currently discarded, which project would be
implemented by FIDCO, with MMET coordination. Given the concentration of
the waste wood and the available FIDCO resources, brick beehive kilns are
recommended. At current charcoal prices, the kiln investment (about
JS$100,000) should be recoverable within about six months from the
startup of charcoal operations. Again this would be a positive, results-
oriented short-term project, with a low economic cost.

7. Three energy demand management projects are proposed. The
first is the preparation and issue of Energy Efficiency Standards as part
of the Jamaica Building Code, which project would be implemented by the
Ministry of Construction and the Jamaica Institutes of Architects and
Engineers, with MMET coordination. The mission estimates that, at
current electricity tariffs, the efficiency standards could result in
savings, principally through reduced airconditioning load, of about
$250,000 p.a. in the first year, rising to US$2.5 million p.a. by year 10
onwards (dependling on the rate of new building). The increased costs of
more efficient airconditioning equipment would be reduced by the smaller
capacity required. While the net cost increase is not expected to be
substantial, further financial and economic cost data is required and
will be provided by MMET prior to project implementation.



8. The second demand management project proposed is the
introduction of Domestic Appliance Energy Efficiency Labelling, which
project would be implemented by the Jamaica Bureau of Standards (BOS),
with MMET coordination. The USAID Energy Sector Program includes a BOS
solar water heater efficiency testing laboratory, and procurement is now
underway. The proposed ESMAP project would assist BOS to adapt this
laboratory for a range of domestic appliance testing. Once the
laboratory was operating, BOS, under its existing mandatory labelling
authority, would then prescribe appliance efficiency labelling
requirements, based on manufacturers' specifications and/or BOS
laboratory testing. As indicated in para. 1.5 of Annex 5 of the Aide
Memoire, potential gross savings resulting from increased efficiency
domestic appliances in Jamaica could rise to US$5 million p.a., depending
on the rate at which such appliances won market acceptance. Again,
further financial and economic data on the costs of increased efficiency
appliances is required and will be provided by MMET prior to project
implementation. Given the success of efficiency labelling elsewhere
(particulary the U.S. and Japan), the net benefits of the labelling
program are expected to be substantial.

9. The third demand management project proposed is the improvement
of the existing MMET Management Information System (MIS), which project
would be implemented by the Jamaica Institute of Standards (IOS) and MMET
jointly. Currently, PCJ and Jamaica Public Services provide petroleum
product and electricity sales data to MMET which, in cooperation with
PCJ Engineering, issues a periodic report on sectoral energy
efficiencies. The report is not, however, prepared regularly, nor
disaggregated by main consumer group. The mission's discussions with
IOS indicate that it would be willing to cooperate with MMET by
collecting disaggregated efficiency data under its regular data
collection system. The proposed ESMAP project would assist MMET and IOS
to design a simple MIS system, with requisite hardware and software, and
to prepare a quarterly statistical report on energy consumption, prices
and efficiency, including a summary of current efficiency trends and
policies. This project should provide a reliable basis on which demand
management policies can be formulated and their impact monitored,
including the impact of the Energy Efficiency Standards and Domestic
Appliance Labelling Projects referred to above.

10. In addition to the building and domestic appliance subsectors,
the Jamaica industrial sector (excluding the bauxite industry, where
efficiency levels are relatively high) offers substantial
opportunities 1/ for increased energy efficiency. For this reason, the
GOJ established in 1982 an Energy Credit Fund (ECF). The ECF was
administered by the National Development Bank and the commercial bank
network, and offered a total of US$8.4 million ecuivalent funds (of which
USAID provided US$5.9 million) to qualifying industries at below-market
interest rates. However, only about US$110,000 of this fund has been
drawn down to date despite an extensive energy audit program, and the ECF

_/ Preliminary Report, January 1986, of the Jamaica Energy Conservation Task
Force.



is now being wound down. It appears that favorable interest rates alone
were insufficient to stimulate the requisite private sector conservation
investment, given Jamaica's high customs and excise duty rates, lack of
taxation incentives and unfavorable overall investment climate. These
matters are, of course, currently under review between Government, USAID,
IMF, and the Bank. If progress is made, the mission recommends that
consideration be given to the possibility of an ESMAP efficiency
incentives study.

11. The proposed ESMAP projects do not include the Electricity
Cogeneration Study proposed by JPS. As indicated in the Aide Memoire
(paras. 11-16) the mission was unable to substantiate the potential
volume and type (firm or intermittent) of power supply to JPS from sugar
producers, the cement factory or, indeed, the proposed 130 MW coal-fired
generator set at Clarenden Alumina smelter. Pending clearer indication
as to potential supply, the mission recommends that the proposed study
(costing under present estimates in the neighborhood of $150,000) should
be deferred.

Implementation

12. The proposed five ESMAP projects would be implemented by the
agencies directly concerned -- Forestry Department, FIDCO, BOS, Ministry
of Construction and MMET. While MMET would play a coordinating role, it
would be directly responsible for only one project, the MIS
improvement. Furthermore, project implementation would be phased, with
the demand management projects start-up deferred until January and
February 1987. The mission therefore considers that the ESMAP project
implementation should not exceed available GOJ (and EGYS2) institutional
resources.

Follow-up

13. AIBs for the proposed projects are now in preparation and will
be circulated shortly. In the meantime, a proposed follow-up letter to
the Permanent Secretary, MMET, is attached at Annex B and to CIDA at
Annex C.

Distribution

Messrs./Ms.: Moscote, Halperin, Lambertini, Larrieu (o/r) (LCPEN)
Voyadzis, Delvoie, Robertson (LC2VC)
Heidebroek, Beattie (LCPAB)
Morgan (PPDES)
Langer (LOA)
Hume, Saunders, Iskander, Dosik (o/r), Byer, Floor,
Mian, Hristodoulakis (EGY)

cc: Ms. B. McSweeney, UNDP Res. Rep., Jamaica
Ms. D. Demers, Project Officer, Jamaica Section, CIDA, Ottawa

CAH:aim



AIDE MEMOIRE

JAMAICA - UNDP/IBRD ENERGY SECTOR MANAGE4ENT
ASSISTANCE PROGRAMME

1. Representatives of the Government of Jamaica, of various Jamaican public
and private sector organizations and of the United Nations Development
Programme (UNDP), Canadian International Development Agency (CIDA) and
the World Bank met in Jamaica from September 1 - 9 1986. The meetings
reviewed the proposed energy sector assistance to be provided to the
Government of Jamaica under the UNDP/IBRD Energy Sector Management
Assistance Programme (ESMAP) which is to be provided with the assistance
of CIDA. A detailed list of those representatives is attached at Annex 1.

2. The ES,!AP assistance was discussed under four headings - I Forestry Fuel-
wood, II Sawmill Waste Utilization, III Electricity Cogeneration and IV
Energy Demand Management. The conclusions of these meetings and descrip-
tion of the proposed assistance to the Government of Jamaica in
each of these four areas are now summarised.

3. I. FORESTRY/FUELWOOD

The meetings reviewed the current "charcoal cycle" covering wood sources
(forest reserves, private wood lots and public land clearing areas),the
production of charcoal thrcugh the use of traditional earthmound kilns,
its transportation to Kingston and other urban centres and the wholesale
and retail charcoal marketing.

As regards Jamaica's national wood resources, both forest reserves and
privately owned wood, the Jamaica Forestry Department representatives
explained that CIDA is preparing a project to conduct and finance a
forest inventory survey, including an evaluation of utilization rates
on both a sustainable and non-sustainable basis and of actual and
prospective deforestation.

5. As regards charcoal production, the meetings agreed that the current
system of charcoal production by private sector charcoalers using
traditional earthmound kilns was inefficient,and that the introduction
of low cost kiln improvements could increase the rate of charcoal
production per unit of wood and cut down production time. The Bank
mission indicated that the "Casamance kiln" could, in cheory, double
yield and halve production time. It explained that the improvement,
which consisted of revised wood laying and installation of a kiln chimney
using scrap metal drums, was cheap and quick and could easily be adopted
by the traditional charcoalers.

Government and ESL4AP represen:atives agreed that an ESMAP project should
:e uncericaken to introduce iirnve Ewas into the charcoal prdciion
process in Jamaica, thereby cnr:buzing to the more effective utilizatien
of Jamaica's %ood resources. It was agreed that the detailed design of
the ESMA? project and its financial and economic evaluation should take
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account, not only of the improved charcoal production yields and rates,
but also of the impact of increased production on the charcoal price
levels and on overall charcoal market conditions. The project should
also examine (i) how to maintain the current price of charcoal and justify
any increaseg (ii) how to introduce some return for wood producers; and
(iii) whether and if so, how to introduce a tax on charcoal.

7. It was agreed that the project would be coordinated by MMET, designed and
implemented by the Forestry Department, with the assistance of an Energy
Economist and Charcoal Specialist to be retained by the World Bank under
ESMAP, with national staff and resources to be provided by GOJ. Provisional
Terms of Reference and Cost Estimates are attached at Annex 2.

8. Government representaLives also stressed the need for future studies, in
addition to the CIDA forest inventory study, regarding the possibility of
establishing new fuelwood plantations (now being considered by FAO as a
part of the Tropical Forestry Action Plan) and research into the suitability
for fuelwood production of alternate species. The Bank representatives
explained the limits of available ESMAP resources, but agreed to give further
consideration to these proposals.

9. TheBank mission also recommended that MMET and the Scientific Research
Council (SRC) should examine the efficiency of both charcoal and kerosene
cooking stoves, possibly with the assistance of the Bureau of Standards'
proposed efficiency testing facilities (see para,20below). The mission
confirmed its willingness to consider a study of stove efficiency under the
ESMAP programme, if this should prove appropriate.



II SAWMILL WASTE UTILIZATION

10. The meetings between MMET, Forestry Department, FIDCO and IBRD

representatives examined the possible economic utilization 
of the sub-

stantial woo4_residues generated each year by FIDCO as waste. The

following ESMAP project was outlined(for which provisional Terms of

Reference and Budget are attached at Annex 3

Background

a) One large sawmill exists in Jamaica and several smaller scale

operations. The large sawmill, Forest Industries Development Company

Limited (FIDCO), is 100% Government owned and has a long term lease from

the Government at a nominal rent of 23,800 ha of forest land. FIDCO 3
maintains these forets and has projected an annual arvest of 40,000m

of logs until 1994 and thereafter 80,00Gm3 per year. As a result, FIDCO

has a large accumulation, particularly in the sawmill, of unused wood

resources.

Availability of Wastes

b) FIDCO has three different types of wastes available, from: (i) clear

cut operations to establish new pine plantations; (ii) logging operations

in standing timber stock; and (iii) sawmill wastes. The wastes from (i)

and (ii) are left in the forests to rot, or to be burned. The wastes from

the sawmill are a nuisance due to the limited storage capacity and are

burned or used as landfill. The wastes from (i) and (ii) are excluded from

the calculation of benefits below; the current -wastes from (iii) are esti-

mated at 5,130m3 of sawdust; 11,070m3 of offcuts, slabs and edgings; -and

810m3 of bark per annum until 1994, and double thereafter.
Utilization of Wastes and Marketing

c) The Caribbean Development Bank conducted a study (December 1985) to

evaluate the use of sawmill wastes to generate power for internal consump-

tion and sale of surplus power to JPS. The CDB study report shows that the

investment of US$3 million for equipment to generate electrical power from

the sawmill residues would not be a viable option for FIDCO.

d) Alternative use of wastes could, among other things, be carbonization

(charcoaling), densification (briquetting), and use of raw material (boiler

fuel etc). However, before any conversion of these wastes is recommended,

the potential market should be identified. As far as charcoal is concerned,

the domestic market is well established with an approximate annual consump-

tion of 50,000 tonnes, As far as sawdust briquettes are concerned, the

doriestic market and the industrial market (sugarmills; alumina; cement and

lime production) are potential options. Export of charcoal or briquettes

could also be considered.

Justification

e) If 60% of the solid sawmill wastes could be converted into charcoal,

the estimated output would be more that 1000 tonnes of charcoal per year

(ecual to 40,000 bazs of 55 lbs). This can be produce- in fur 35r brick

0!tticiencV '-etter t!i-f -5

Thes:atc ve:



tools would be about J$100,000 (100% local currency) and the annual out-

put would be J$400,000 with charcoal valued at a producer price of J$10

per 55 lbs bag. Two trained operators and at least two labourers would

be employed fulltime.

Project Objectives

f) The objectives of the proposed project are threefold:

(i) to identify technically feasible and economically
viable options to use FIDCO's forest residues and

sawmill wastes;

(ii) to identify the size and location for potential

markets of the converted wastes; and

(iii) to recommend a detailed plan for implementation to

utilize the aforementioned wastes to the greatest

extent, including budget, preferred equipment,

outlay of factory, etc.

Project Follow Up

g) The FIDCO representatives confirmed that the charcoaling option

was attractive to them since no foreign exchange was required. Assuming

that the study confirms the financial viability of this option, they would

expect to procede immediately with identification of investment funds and

the construction of the requisite kilns. Alternatively, it is understood

that CIDA has indicated its willingness to consider the financing of a

briquetting plant if the ESMAP project establishes its viability.



III ELECTRICITY COGENERATION

11 (a) At separate meetings with MMET, JPS, FIDCO and JSH representatives,
the Bank mission explained that the JPS cogeneration study proposal
submitted by MMET and JPS to the Bank for financing under the ESMAP
focused on the terms and conditions on which JPS would be prepared
to purch'sie power from small producers, including purchase price,
interconnection arrangements, standard form contracts, regulations
and promotion.

(b) The Bank mission explained that, before proceeding with this study,
ESMAP would need a preliminary asgessment of the number of potential
surplus power suppliers and the level of potential firm power (capacity)
and intermittent power (energy)which might be available within a given
price range. Only if this information were available, could the
potential contribution of firm power to JPS, and the consequent savings
in deferred capital investment1 be assessed.

12. Potential power supplies to JPS (in addition to the possibility of
110 nw capacity from new facilites at Clarendon Alumina refinery,
now under Government review) were examined. These included potential
supply from:

(a) sugar estates, using bagasse;

(b) the Carib Cement Company;

(c) the FIDCO Sawmill; and

(d) various renewable sources, including-biogas, ocean
thermal, wind and solar.

13. As regards production from sugar estates, JSH representatives
focused on the Frome and Monymusk Estates about to be rehabilitated
under a proposed World Bank project. Other sugar estates were
considered by JSA and MMET to be too small to be significant surplus
power producers.(i.e. Appleton, Worthy Park, New Yarmouth,.Long Pond
and Duckenfield). MMET and JSH representatives explained that power
could be produced at the Frome and Monymusk Estates.through high
pressure (600 lbs. per sq. inch) or low pressure (200 lbs. per sq.
inch) steam turbine generators. The high pressure alternative could
provide at each estate up to 15 MW capacity and the low pressure of up
to 3 MW. Frome has lower internal electricity demand than Monymusk, which
has pumped irrigation.

1
>nNNCO- iS Least Cost Power Generation Study October, 1985

I



Frome has a lowei firliE content in its cane and a shorter cropping

season (6 months compared to 7 months). On balance, JSH represen-

tatives indicated that at both estates a high pressure 15 MW system

might produce about 42 GWh per annum surplus power and a low pressure

3 MW system about 7 GWh per annum surplus.

14. The JSH representatives explained that the proposed World Bank Sugar

Rehabilitation Project included rehabilitation of the low pressure

generation system at each estate, Frome and Monymusk. It was envisaged

that,on rehabilitation,bagasse fueled power would be sufficient to meet

the estate power requirements during the crop season,but no

specific provision had been made for the supply of surplus power to JPS,

nor provision made for biling or briquetting bagasse to permit year-

round power generation. To do this would require the installation (or,

as in the case of Monymusk, the rehabilitation) of a condenser generator

with associated cooling facilities and,if surplus power were to be pro-

vided on a firm basis, bagasse drying and baling facilities. JSH

representatives indicated that a study was now approaching completion by

BECHTEL regarding the installation of a new high pressure power gene-

ration system at Monymusk after the current rehabilitation was completed

and Monymusk in full production.

15. As regards supply from the Carib Cement Company, JPS representatives

believed that about 10 MW capacity might be available -although not on

a firm basis.
Supply from the FIDCO Sawmill

was not regarded as viable (see para fl(c)above). Power supply from

renewable sources could be economic but JPS/MMET representatives did not

consider this likely at current fuel oil prices.

16. The Bank mission therefore requested that MHET and JPS should put

together more detailed information on the potential level of supply

from the Frome and Monymusk Estates (based on the BECHTEL Study when

available) and from the Carib Cement Company. The confirmed their

willingness to examine the JPS Cogeneration proposal further in the

light of that information.

1
The World Bank mission referred o the proposed IBRD Mauritius Sugar

Rehabilitation Project inciL:< -.- '<si n for bagasse drying and



IV. DEMAtW ,MAGLMLNI

Present Situation

17. Since the April 1985 Energy Assessment Report, progress has been made

in some sectors in increasing energy efficiency. The main areas of improvement

have been in the industrial sector but has been confined to the larger key
sectors of alumiff and cement. No disaagregated data is available on the

other industrial sectors but macro level data suggest some operational efficiency

improvement but little investment in new technology. 1/

18. Analysis of the available data indicates that energy pricing is at

appropriate levels (with some distortion particularly for LPG and Kerosene)
within the pricing structures. Pricing electricity at the macro level is
estimated at -0.07. Thus an inelastic demand situation now exists which indicates

that pricing is no longer a demand management option for further reduction in

eneroy consumption, and that further energy reduction can only be achieved by
the introduction of new technology. Poor performance in the domestic, commercial,
small industry and transportation 2/ sectors indicates that investment in new

technology will be a priority issue.

19. To assist in the investment of new technology by industry, Government,
with USAID assistance, established in 1984 a US$8.3 million Energy Credit Fund

(ECF) administered through the National Development Bank and the commercial
bank network. However, the ECF has not been a success. To date only US$400,000

has been disbursed, and the ECF is now being wound down. Despite the relative

attractive interest rates offered, industry response was weak reflecting concerns

regarding hich tariffs, lack of taxation incentives and the investment climate

generally.

Proposed Government Strategy and the role of ESMAP.

20. In the short term, the Bank mission recommends that Government focus on

improving energy efficiency in key low efficiency sectors, particularly domestic

and commercial. To achieve positive results within a short time frame, the ESMAP

program would assist Government;

(1) to finalise and publish a building code with minimum energy
efficiency standards;

(2) to introduce energy efficiency labelling requirements for

domestic appliances and complete the equiping of its energy,
efficiency laboratory to undertake the testing of domestic
appliances.

1/ (Preliminary Report January 1986 Energy Conservation Task Force).
2, (Upgrading of the Kingston Metropolitian Highway systems is current1v under

implementation under a World Bank Project, so this subsector is not addressed
under the proposed ESMAP projects).



Provisional discriptions and budget for these projects are set out in

Annexes 4 and 5 respectively.

21. In the longer term, the Mission recommends that Government strengthen

the statistical basis on which demand management policies can be 
formulated

and national energy efficiency monitored. As recommended by the Energy

Assessment Reporty Government has now introduced a management information

system (MIS) for this purpose. However, the MIS provides only highly aggregated

data, thus inhibiting the development of detailed sector energy 
policies which

can address the appropriate market distortions. The ESMAP program would assist

Government to develop the MIS into an effective policy formulation 
and

monitoring tool.

22. As indicated by the ECF experience, the successful promotion of private

sector energy efficiency investment depends upon an attractive, fiscal and

monetary policy environment for investment generally. Since the Government

currently has these matters under active review, the Bank mission does not propose

any specific initiative at this time under the ESMAP program. However, when

Government program is complete, the mission proposesthat consideration be

given to the inclusion in the ESMAP program of an Energy Efficiency Incentives

study.

23. Details of the proposed project are set out in Annex 6.
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24. Ine Bank mission explained that the proposed ESMAP projects had been

designed to take into account available institutional resources in MMET
and the othar public and private sector organizations concerned. Thus MMET
would undertake the overall coordination of all the proposed ESMAP
projects through its Energy Division.1 The kiln improvement project
would be implemented by the Forest Department, and the sawmill waste
utilization project would be implemented by FIDCO. On the demand
management side, the domestic appliance efficiency labelling and testing

project would be implemented by the Bureau of Standards, who would also
implement the Building Code project, in close coordination with the
Institute of Architects and Engineers. Finally the MIS project would be

implemented by MMET directly, in close coordination with the Institute
of Statistics (who would be responsible for data collecting) and with PIOJ and
PCJ Engineering - Special Energy Projects, (who would be responsible for
providing MMET with analytical support). As regard all projects, it was
agreed that MMET should telex the Bank at the end of each calendar month
a short summary of project implementation progress.

25. Again with institutional constraints in mind, the Bank mission suggested
that implementation of the ESMAP projects under the coordination of MMET
should be phased.Thus it was proposed that the kiln improvement and sawmill
waste utilization projects should be commenced as soon as possible with

consultants in place by November 1, 1986. While planning of the other
projects should also begin straight away, the Bank mission suggested that
the MIS Consultants should not start working until January 1, 1987. Finally
it suggested that the consultants for the Building Code and Appliance Testing
projects should start in February 1987.

26. The Bank mission indicated that the Aide Memoire had been prepared as a basis
for the develoment of the ESMAP projects. On the Bank side, they indicated
that Activity Initiation Briefs, including detailed terms of reference, would
now be prepared for each proposed project and, following internal clearance,
would then be submitted to the Government for comment. In the meantime, it
was suggested that MMET might wish to circulate the Aide Memoire to the other
agencies concerned, particularly PIOJ,Forest Department, FIDCO, the Bureau of
Standards, the Statistical Institute and PCJ Engineering.

27. The Bank mission confirmed that UNDP and CIDA representatives had been
briefed in full during the mission and that the Bank would, of course,
continue to brief them as project implementation proceeded.

1.

Under the leadership of Mr. Nigel Grant, Director of Economic Planning
and Mr. W. Boyne, Project Director.



VI. CONCLUSION

28. The Jamaica ESMAP programme would therefore comprise:

Subject .. Implem. Period ESMAP Contribution /1
US$ Equivalent

1. Kiln Improvement 11/86 - 10/87 60,000

2. Sawmill waste 11/86 - 2/87 ,000

3. Demand Management

a) Building Code 2/87 - 12/87 99,000

b) Domestic app. 3T 8 - 12/87 66,000

c) MIS 1 - 12/87 50,000

TOTAL 283,000

/1 Excluding ESMAP supervision costs.

29. As indicated above, consideration would be given to the possibility
(financial and institutional resources permitting) of further ESMAP assistance
to Government on (i) kerosene and charcoal stove efficiency and (ii)
electricity cogeneration when further data has been collected by MMET, and
(iii) energy efficiency incentives when Governments' current fiscal and
monetary policy review is complete.

Date: September 9, 1986

Signed:

GOVERNMENT OF JAMAICA WORLD BANK



JAMAICA - AIDE MEMOIRE

PROPOSED ESMAP PROJECTS

LIST OF PERSONS MET

1. MINISTRY OF MINING, ENERGY AND TOURISM - ENERGY DIVISION

N. Grant - Director Energy Economics Unit

D. Keith - Energy Conservation Adviser, USAID

H. Khan - UN Energy Economist

A. Lawson - Alternative Energy Engineer

2. MINISTRY OF FINANCE AND PLANNING

H. Milner - Financial Secretary

S. Tyndale - Director of Fiscal

3. MINISTRY OF PUBLIC UTILITIES AND TRANSPORT

Keith Bisnott - Advisory and Monitoring Unit

Roy Alexander - -do-

Fred Hudson - Transport Authority

4. MINISTRY OF AGRICULTURE - DEPARTMENT' OF FORESTRY

R. Jones - Director
K. Porter - Research Officer

P. Virgo - - do -
D. Leslie - Marketing Officer

5. FOREST INDUSTRY DEVELOPMENT CO. LTD.

G. Symes - Managing Director

0. Evelyn - Manager Technical Services

6. MINISTRY OF INDUSTRY AND COMMERCE

P. Humphrey - Director

L. Mullin-s - Director

7. ENERGY POLICY STEERING COMMITTEE

J. Proudfoot - Chairman

T. Tuschak - Technical Secretary, USAID Planning
Adviser to DIET



2.

8. PLANNING INSTITUTE OF JAMAICA

T. James - Senior Engineer, Industry and Energy
Division

9. JAMATCA PUBLIC SERVICE CO. LTD.

R. Miller - Manager System Planning Department
H. Higgins - Acting Director Engineering and

Projects

10. PETROLEUM CORPORATION OF JAMAICA,ENGINEERING LIMITED

W. Ashby - Manager, Centre for Special Energy Studies

11. JAMAICA BUREAU OF STANDARDS

R. DaCosta - Head, Engineering
C. Broomfield - Head, Building and Associated Materials Dept.

12. STATISTICAL INSTITUTE OF JAMAICA

C. McFarlane - Director General

V. James - Director, Establishments Division
M. Bartley - Director Administrative Stats.
A. McKenzie - Director National Accounting Stats.

13. ENERGY CREDIT FUND/NATIONAL DEVELOPMENT BANK

L. Bailey - Manager ECF

14. COLLEGE OF ARTS, SCIENCE AND TECHNOLOGY/VOCATIONAL TRAINING
DEVELOPMENT INSTITUTE

B. Silvera - (CAST)
I. Fowlin - (VTDI)

15. SCIENTIFIC RESEARCH COUNCIL

H. Lowe - Permanent Secretary
M. Anderson - Director, Research and Policy

16. JAMAICA SUGAR HOLDINGS

R. Campbell - Managing Director
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17. TATE AND LYLE

J. Blanchard - Engineering Director

18. PRIVATE SECTOR-ORGANIZATIONS

P. McIntosh - Private Sector Organization of Jamaica
0. Pollack - Jamaica Chamber of Commerce
R. Chisholm - Small Business Association

19. PRIVATE SECTOR - TRANSPORT

L. Chin - C.L.C. Transport

G. Bloomfield - Bloomfield Jamaica- COSA
H. Grant - JMBA
C. Moore - Moore's Transport

G. Thomas - JMBA
R. Wilson - Stage Carriage Mini Bus Association
E. Milwood - JMBA
M. Smith - Moore's Transport

20. PRIVATE SECTOR - CHARCOAL

N. Gray - M.D. Graymill Engineering Company

21. INSTITUTE OF ARCHITECTS AND ENGINEERS

N. E. Isaacs - President, Institute of Engineers
B. Nelson - Past President, Institute of Engineers

0. P. Woodham - Past President, Institute of Engineers



FORESTRY/FUELWOOD (KILN IMPROVEMENT)

I. Terms of Reference

1. The Energy E5gnomist and the Charcoal Specialist shall -

(a) review the current methods of charcoal-making and marketing
in Jamaica, including -

(i) an analysis of the main geographical locations
of charcoal-making;

(ii) a-socio-economic profile of the charcoaling
communities;

(iii) a review of their methods of collecting wood; and

(iv) an assessment of their current production costs,
as well as of the whole marketing mechanism and
the level of income of all those involved in the
charcoal supply chain.

(b) identify appropriate charcoal kilns (in particular the

Casamance kiln) for use in Jamaica, including -

(i) field testing and demonstration of those improved
kilns which are considered to be the most appropriate
ones for Jamaica;

(ii) developing and giving a training course in the construction
and use of the identified kilns, which course inter alia
will deal with subjects such as: the carbonization process,
use and maintenance of the kiln, and analysis of the kilns'
efficiency; and

(iii) determining acceptable investment and production costs of
the kilns (including local availability of appropriate
scrap materials for its construction), the availability
of such materials to the local charcoal producers, as well
as of appropriate incentive systems if necessary for the
manufacturing and the adoption of the improved kilns.

(c) prepare an action programme including costs and implementation
schedule, based on the results of (a) and (b), providing for the
introduction of improved kilns into ica, including -

(i) training and technical support requirements for charcoal
producers to have them adopt more efficient charcoal
conversion techniques;
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(ii) appropriate government policies with regard to credit
facilities, taxation measures and other incentives to
promote the use of improved kilns;

(iii) an evaluation of the feasibility of linking the producers
of fuelwood (as suppliers) to the charcoal producers; and

(iv) an analysis of the possible impact of the use of improved
kilns on the output of charcoal production, retail prices
of charcoal, incomes of the charcoaling communities and
ways and means to monitor and regulate charcoal production
and its market; and

(d) assist the Forest Department to implement the action programme,
including the prescribed modification by about 40 charcoal
producers of their kilns, and the training and assistance to
those producers in the operation of the improved kilns, and to
monitor the impact of such modification on charcoal production
in Jamaica.

2. The two consultants, of whom the Energy Economist shall be the team leader,
shall carry out the study over a period of about two calendar months during
which about 36 days each shall be spent in Jamaica and about 10 days each
in their home office. Within one month of the conclusion of their field
work, the consultants shall submit a draft report to the World Bank for
review, and then finalize their report taking into account the Bank's
comments. The study shall be carried out under the supervision of the Bank
in cooperation with the Forestry Department.

3. The Forest Department will provide staff (charcoal production trainers
and enumerators), transportation, labour and raw materials
(wood) as required for the carrying out the ESMAP project,including training
of about 40 charcoal producers and the modification of their kilns.

4. Not later than 6 months following the conclusions of the consultants field
work, the Forestry Department should prepare a report evaluating the results
of the kiln improvement upon charcoal production in Jamaica.



II. BUDGET

1. Fees US$

Energy Economist

36 (field) + 2 travel + 10 (home) x 400 19,200

Charcoal Specialist

36 (field) + 4 travel x 300 12,000

Local Surveyors 10,000

2. Travel

2 rt. 2,800

3. Per diem

72 (field) + 6 (travel) + 10 (home) 9,900

4. Contingency (12%) 6,500

Sub-total 60,400

ESMIAP Supervision

1. Staff time 10,000

2. Travel 2 rt. Washington-Jamaica 1,500

3. Per diem: 14 (field) 1,500

4. Contingency (12%) 1,600

Sub-total 14,600

Grand total 75,000



SAWMILL WASTE UTILIZATION

I. Terms of Reference

1. The Technical Specialist should visit Jamaica for about six working days
to examine the technical feasibility for FIDCO to utilise its forest
residues and sawmill wastes, including briquetting, carbonizing and use
as is. Together with the Economist he should prioritize the different
options according to economic and financial viability and determine the
potential markets for the end-products, and potential macro-economic
impacts.

2. In particular, the Technical Specialist should -

(a) identify the different sources of waste, the quantities
available over time, the potential end-products and their
theoretical yields;

(b) determine the best technical methods to convert the different
types of wastes into the respective end-products;

(c) identify the potential market for the different types of
output, required changes before the output can be used,
and assess potential macro-economic implications; and

(d) design a detailed plan for implementation, including waste
collection, conversion techniques, budget, manpower and equip-
ment requirements, organizational structure, and factory outlay.

3. The Economist, who will be provided by MOA, PIOJ or MMET, should assist the
Technical Specialist who willsupply him with cost figures for the proposed
technical options. The Economist should determine the best financial and
economical options, and the financial implications for potential users of
the carbonized, densified, or raw products, assessing their market
acceptability.

4. In the design of the project, care must be taken to ensure that (i) the
introduction of charcoal or briquettes into the market is not priced at

levels injurious to other producers; and (ii) that only waste byproducts

from normal sawmilling operations are used.

5. Reporting

The Technical Specialist should prepare a draft final report, with the

assistance of the Tconomist, and submit the same to ESMAP within three

weeks after leaving Jamaica.



II. BUDGET

Local Foreign
US$ equivalent

1. Technical Specialist

Fees

6 days field work in Jamaica

8 days reporting

2 days travel

total 16 days @ US$400/d 6,400

2. Hotel and Subsistence

6 days field + 2 days travel

total 8 days 880

3. Economist 600

4. Contingency (12%) 70 820

Sub-total 670 8,100

ESMAP Supervision

1. Staff time 3,000

2. Travel (1 rt) 750

3. Per diem (7 days) 750

4. Contingency (12%) 500

Sub-total 5,000

Total 670 13,100

Financing

Technical Specialist's fees, travel ain ubsisteruce uld be financed by

ESMAP, as well as supervision costsi I the Economist's
costs. Transportation and office spnneefwill be _DrcvIed by FIDCO.



DEMAND MANAGEMENT - BUILDING CODE,

ENERGY EFFICIENCY SECTION

1. Lead Ministry: Ministry of Mining, Energy and Tourism

2. Associated Ministries and Agencies

Bureau of Standards, Institute of Engineers, Jamaica Institute of

Architects, Ministry of Industry and Commerce, Ministry of Construction.

3. Project Objectives and Justification

The project seeks to improve the energy efficiency of new buildings

through publication and circulation of a National Building Code which will

become a guide for design and construction. The energy efficiency standards

would be developed in conjunction with the Jamaica Institutesof 
Architects

and Engineers, and it is expected that they would quickly gain general acceptance.

The standards would not therefore be mandatory.

Buildings constitute a very large percentage of the total energy use.

Once buildings have been erected, efficiency improvements become difficult and

costly. Initial efficient design is therefore critical.

The national building code would encourage Architects 
and Engineers to

design energy efficient buildings 
by providing the required data and 

guidelines

to do so.

It is estimated that at present some 30% of air-conditioning heat lad

could be avoided by shading designed into the building. Added to this some

20% of air-conditioned air is lost through infiltration around windows an doors.

Of national power demand (excluding bauxite) air conditioners are estimated to

account for about 30% on an annual basis at an estimated economic cost f

US$9 million . A 50% improvement in air conditioner efficiency would therefore

save up to $ 4.5 million p.a.

The cost of proper shading of buildings to reduce the air conditioning

heat load and of the testing and certification 
of windows and doors to eliminate

the excessive loss of air-conditioned air due to infiltration 
are shown below:

Equipment for Bureau of Standards Jamaica

DESCRIPTION EQUIP PUBLIC INFO/ CONSULTANT TOTAL COST

COST STDS COST COSTS

Window Testing 28000 
28000

Chamber

Flowmeter Kit 4000 4000

Printing 10000 000
Education - 6000 6000

TOTAL 
48000



International Consultant

Travel 2 mission at US$1000 2000
Substance at US$120 1680
Fee 3 mnth/US$400/dy 24000 27680

Local Consultanr~s

Technical Consultant 12000
6 mth/US$100/dy

Legal Consultant
1 mth/US$100/dy 2000 14000 41680

SUBTOTAL 89680
CONTINGENCY 8968

TOTAL 98648

4.4 Benefits and Costs

4.4..1 DATA = Office buildings in Kingston 25 - 30 kwh 2yr ft2

Average = 27.5 kwh

ft /yr

Fuel Oil at 6.2 x 106 Btu
BBL

JPS fuel generation = 94% (1986) (6% Hydro)
JPS losses = 15% (1986)
JPS heat rate = 11,500 Btu/kwh 1986

4.4.2 Assumptions = Building rate Lo 500,000 ft2/yr
2

Hi 1,000,000 ft/yr

Energy saving building saves 30%

27.5 k h 0.30 = 8.25 kwh 2
ftL/yr yr/ ft2

Fuel oil price US$15/bbl

4.4.3 Savings Estimate

Lo = 500,000 ft2 8.25 kwh 11,500 Btu 0.94

yrf2 KWH = 8,461 BBL per yr

6.2 x 10 Btu (1-0.15 YR
BBLE

Hi = 2 x Lo = 16,922 BBL

yr



PROJECTIONS

BBL/Yr. BBL/Yr.
After year t0 Savings/$yr Hi Savings/$yr

1 8,461 126,900 16,922 253,800
2 16,922 253,800 33,845 507,700
5 42,305 634,500 84,610 1,269,000

10 84,610 1,269,000 169,220 2,538,000

Source: 1983/4 GOJ/USAID Energy Audits.

5. Further Project Preparation by MMET

5.1 Analysis of the financil. feasibility of energy efficient buiLding design
indicates that the incremental cost of the energy-saving building could range
from zero to 10%. Such a building can be expected to save approximateLy 30%,
thereby returning the investor's incremental cost within five years.

As shown above, economic analysis of the benefits from a building code,
indicate potential gross foreign exchange energy savings of $125,000 - 250,000
per annum for the first year's new construction, compounding each year therieafter
according to the rate of new construction. Therefore, after 10 years, annual
savings would range between $1,250,000 - $2,500,000. Additional savings (not
yet estimated) would result from the delayed need for expansion of the JPS

power generation capacity.

5.2 Further economic analysis regarding the cost implications is required,

and will be performed by MMET, and provided to IBRD for comments prior to project

initiation. Increased economic costs will be largely local for A/E fees,
concrete, and labour. Incremental foreign exchange costs for the efficient

building would .be reduced because of the smaller capacity of the air-conditioning
system.
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DEMAND MANAGEMENT - DOMESTIC APPLIANCES

ENERGY EFFICIENCY TESTING AND LABELLING

1.1 Lead Ministry

Ministry of Mining and Tourism

1.2 Associated Ministries

Bureau of Standards Jamaica

1.3 Background

1.3.1 The use of energy efficiency standards and appliance
labelling has been widely used in industrialized nations as a mechanism
to reduce energy consumption in the domestic and commercial sectors. The
underlying economic rationale for the market intervention by government
is centered on overcoming imperfect market knowledge and oligopoly supply
situations.

1.3.2 The method of implementation has varied from mandatory
legislation to self regulation by industry associations, the selected
method being a function of many interacting market forces. Experience
has shown that, once industry standards are published, reputable
manufacturers and importers comply with the industry standard. However,
some suppliers continue to sell the cheaper inefficient appliances to
consumers who are unaware that the appliances are energy inefficient and
not economic at the national level. Legitimate suppliers eventually
pressure government to introduce legislation so that all can compete on
an equal basis. Once legislated, the efficiency standards tend to become
industry enforced and considered to be the minimum acceptable level.
However, under the proposed project standards will be introduced on a
voluntary basis.

1.3.3 The problem of energy efficiency standards for appliances
in Jamaica was recognized during the World Bank/UNDP Energy Assessment.
The present proposal is designed to focus on those appliances where the
potential energy savings are the highest.

1.4 Project Justification and Benefits

1.4.1 In Jamaica, no basic guidelines, code or mandatory
standards exist relative to appliance efficiency standards. PrEsently,
appliances such as refrigerators, air conditioners, lighting and stoves
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are of low efficiencyl!, adding substantially to the growth and
investment requirements in the power supply sector.

1.4.2 The Government, through the Bureau of Standards (BOS) with
USAID assistance, has established laboratory and related facilities to
test solar water heaters. However support for this activity will soon
cease. The existing facilities can be easily modified to carry out a
wide range of appliance testing and thus serve as a foundation for the
introduction of an appliance labelling program and the development of a
national code for energy efficient appliances. The use of available
staff and facilities will mean a relatively short project lead time as
the international consultants will prepare the draft testing standards.

1.4.3 Energy savings from increased efficiency from the
introduction of energy standards and appliance labelling are expected to
be significant in national terms.2/ The table below indicates estimated
gross energy savings of up to US$5 million/annum resulting from full
introduction of energy-efficient appliances in Jamaica.

1/ Discussions with the Institution of Engineers, Jamaica indicate that
appliance efficiency levels in Jamaica are extremely low by world
standards reflecting the lack of industry standards and high tariff
barriers for the marginally more expensive high efficiency
equipment. The high tariff duty adds substantially to the equipment
cost and, at the private sector investment level, makes the

appliance financially unattractive.

2/ The annual energy consumption of a Japanese refrigerator fell by 75%
from 1973 to 1983; over the same period, the energy consumption of
an average television set fell by 36%. Of more importance for
tropical climates like that of Jamaica, the average performance of
air conditioners has also significantly improved. Between 1973 and
1980 the average 2000 kcal/hr class air conditioner reduced its
energy consumption by 39%.
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Estimated Project Benefits

ASSUMPTIONS
ANNUAL % Inc Penetration
DEMAND of Effic Time Bbl/Yr. US$/Yr.

TECHNOLOGY SECTOR bbl/yr. Sector % Yrs @$15/Bbl

High-Efficiency
A/C Units Resid. 832500 5 30 5 12488 187320
-ditto- C&I Elec 1642500 5 30 3 24638 369570
High-Efficiency
Sm. Refrigerators Resid. 832500 40 30 10 99900 1498500
-ditto- C&I Elec 1642500 10 30 6 49275 739125
High-Efficiency
Gas Stoves Resid 645000 35 20 10 45150 677250
High-Efficiency
Water Heaters Resid. 832500 5 50 10 20813 312195
-ditto- C&I Elec. 1642500 2 50 10 16425 246375
-ditto- C&I Fuel 937500 5 50 8 23437 351555
High-Efficiency
Elec. Motors C&I Elec. 1642500 40 5 6 32850 492750

TOTAL 324976 4874640

1.4.4 The major benefit of the program will be the reduction in
electricity growth with attendant reductions in foreign exchange in the
form of reduced oil imports and capital required for power investment.
Thus, reduced public sector debt will be an important outcome for' the
government, lower energy costs for the domestic consumers, and more
competitive cost structures for the commercial and industrial sectors.

1.4.5 The costs for the high efficiency equipment are still to
be estimated in detail. However, preliminary economic analysis on
selected cases by MMET has indicated the value to the economy of more
rapid introduction of energy efficient equipment. For example, at
US$15/bbl fuel oil prices, the economic rate of return is over 100% on
the incremental cost for the importation of high efficiency window air
conditioners (Energy Efficiency Ratio (EER) 10), rather than low cost
units (EER 6). Similar results are expected for other high efficiency
appliances, such as refrigerators, pilotless gas stoves, and electric
motors. Further analysis of the net economic benefits of increasing
appliance efficiency will be performed by MMET and submitted to IBRD for
review, prior to the initiation of this project.

1.5 Project Implementation

1.5.1 As existing law requires appliances to be labelled, it
will be administratively simple to include the energy efficiency
requirements once the testing standard has been completed and the test
facilities modified.
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1.5.2 A priority list of appliances to. be tested and labelled
under the program will be prepared by the BOS with the assistance of
consultants to be provided under the ESMAP Project, on the basis of
national economic benefits.

1.5.3 A local consultant also to be provided under ESMAP will
continuously coordinate the various private sector organizations which
will be represented on a review committe under the auspices of the BOS.
Thus, an important part of the project will ensure wide private sector

participation.

1.6 Project Costs

1.6.1 Estimated project costs are shown in the following table:

Estimated Costs for Energy Standards and Labelling
(in US$ equivalent)

1. Laboratory Equipment
Electrical Appliances 8000 8000
Air conditioners 4000 4000 12000

2. Training and Promotion 8000

3. Consultant Services
International Consultant

Travel 4 mission @US$1000 4000
Subsistence @US$120 for 33 days 4000
Fee 3 mnth/US$400/dy 24000

Local Consultants
Technical Consultant
6 mth/US$100/dy 12000

Legal Consultant
1 mth/US$100/dy 2000 46000

Total 66000

1.7 Institutional Aspects

1.7.1 The project will be coordinated by MMET and implemented by
the Bureau of Standards. No additic:nal government staff are required to

undertake and complete the project. Coordination of the private sector
will be maintained by the local consultant who will provide support to

the BOS and coordinate the private sector activities. The private sector

will be heavily involved in the development of the standards and

labelling program and the local consultant will maintain a coordinating

linkage as well as ensuring the flow of international information from

the main international consultant.
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1.7.2 Consultants will be selected using World Bank procedures
once the project has been approved. Suitable local consultants will be
selected to carry out the necessary field work under the supervision of
the international consultants.

BWS/Annex5



DEMAND MANAGEMENT - MIS

1. Lead Ministry: Ministry of Mining Energy and Tourism

2. Associated Ministries and Agencies

Statistical Institute of Jamaica.

3. Project Description

3.1 The Project comprises the establishment of an Energy Management
Information System to be operated by the Energy Division of the MMET in

conjunction with the Statistical Institute of Jamaica and the Planning
Institute of Jamaica (PIOJ) and PCJ Center for Energy Studies.

3.2 The MIS will include:--

(i) the collection, by the Energy Division, of monthly energy
demand statistics, with consumption of electricity and of
each petroleum product disaggregated into sector, subsector
and individual group demand;

(ii) the analysis of subsector and individual group energy
efficiencies and trends in relative and absolute terms,
in the light of prevailing economic conditions, and the

comparison of such efficiencies against efficiencies outside
Jamaica;

(iii) the formulation of appropriate demand management policy
recommendations;

(iv) the monitoring of the impact of specific policies on the energy
efficiency of target groups; and

(v) the issue by MHET within four weeks from the end of each
calendar quarter of the above statistical information for
each month in the quarter, and a summary of current energy
efficiency trends and oolicies. /l

The project will be designed to optimize the use of available data, to
limit the collection of new data to essential areas and to ensure that the

energy efficiency analysis based on that data is focused on key policy areas.

3.3 To assist Government in the establishment and operation to MIS, the
ESMAP Project will provide:

/l Possibly to be Issued as a supplement to the PIOJ Quarterly Economic
Review.



(i) suitably qualified and experienced consultants to assist

the MMET, PIOJ and the Statistical Institute in the

design of the MIS system, in the initial collection of

disaggregated supply data from PCJ and JPS, and demand
data from the principal consumer groups, and in initial

energy efficiency analysis and policy formulation; and

(ii) the provision of appropriate hard and software.

4. Benefits

The quality of any energy policy decision is essentially
dependent upon the underlying statistics that support the policy implemented.
It is expected that substantial investments in energy supplies could be

deferred once energy demand patterns are established and the appropriate

energy eFficiency improvements introduced. Presently, substantial inefficien-

cies exists in the household sector. However, policy decisions to correct

this are not possible due to the lack of detailed knowledge on ho. energy is
consumed.

5. Staffing and Consultants

5.1 Staffing

No additional counterpart staff of the GOJ will be necessary
for this project. A computer programmer/system analyst and a data processor

are in place on the staff of the MMET.

Supervision of local and overseas consultants during field

missions will be carried out by the Energy Economics Unit of the MMET while

overall project supervision will be carried out by the World Bank.

Co-ordination with the Statistical Institute of Jamaica (STATIM)
has been arranged by MMET and counterpart staff are available in SIJ.

5.2 International Consultants

International consultants ahve not yet been identified for
this project. Contultants will be selected using World Bank procedures once

the project has been approved. The international consultants will be responsible

for ensuring the MMET system is compatible with information (in computer disk

form) provided by STATIN.

5.3 Local Consultants

Suitable local consultants are available to carry out the
necessary field work under the supervision of tne international consultants.

6. Project Costs and Schedule

6.1 Costs

6.2 Eauipvment
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7. Schedule

7.1 The total time for the project will be nine months and consist of three

missions by the international consultants.

7.2 The first mission will consist of one week in which will allow for

the review of the existing systems, initial consultation with GOJ and the

local consultants and detail work plan for the following two missions.

Equipment selection will be approved by the MMET prior to purchasing by the

international consultant.

7.3 The second mission will consist of field work and installing the MIS

on the MMET computer system. The system capability will be test run and

evaluated to meet 11MET requirements. Counterpart staff will be training in

the operation of the MIS as well as selection and use of the resulting economic/

energy statistics in developing energy policy.

7.4 The final mission will entail review of the MIS after three months

operation by MMET. The international consultants will remedy any deficiencies

in the system and make any necessary suggestions to further develop the system.



The World Bank 1818 H Street N \' (202' 477-1234

NTEINuIUONAL bANK FOR RECONSTRUCTION AND DEVELOPME NT Wasrningon. C I - . L

INTERNATIONAL DEVELOPMENT ASSOCIATION U S A Cable Address INDEVAS

September 23, 1986

Dr. Allan G. Kirton
Permanent Secretary
Ministry of Mining, Energy and Tourism
P.O. Box 495
2 St. Lucia Avenue
Kingston, Jamaica

Re: Jamaica - ESMAP Program

Dear Dr. Kirton:

May I thank you and your staff, particularly Mr. Nigel Grant and
Miss Beulah Clarke, for the courtesy and helpfulness shown to Messrs.
Poncia, Gaskin and van der Plas during their recent visit to Jamaica.

I am pleased that the mission was able to develop the proposed ESMAP
program with you and your colleagues, as set out in the Aide Memoire of
9/8/86. As you know, certain minor textual changes were made at the last
moment, and I therefore enclose for the record a further copy of the Aide
Memoire, which I trust that you will find reflects those changes
accurately.

We are now in the course of preparing Activity Initiation Briefs for
the ESMAP projects proposed and, following the conclusion of their
internal Bank review, we will write to you further regarding consultant
terms of reference and selection and project implementation.

In the meantime, as arranged with Mr. Grant, I look forward to
receiving the financial and economic cost analysis from MMET on the
proposed Domestic Appliance Labelling and Building Code Projects
(Annex A4, para. 5.2 and Annex A5, para. 1.4.5 of the Aide Memoire). In
addition, perhaps you would let us know if the other agencies working
with the mission in the preparation of the ESMAP projects -- particularly
the Forestry Department, FIDCO, Bureau of Standards, Ministry of
Construction, Institutes of Architects and Engineers, and Planning
Institute -- have any comments on the final text of the Aide Memoire.

;4,'98 RCA 248423 WUI 64145 Y-7040



I believe that the proposed ESMAP projects should make a significant
contribution in assisting the Government of Jamaica follow up the
principal recommendations of the Energy Assessment Report, and I am
looking forward to working with you and your colleagues in this regard.

Sincerely,

Robin W. Bates
Acting Division Chief
Energy Strategy and
Preinvestment Division II

Energy Department

Attachment: Aide Memoire

cc: Ms. B. McSweeney, UNDP, Jamaica
Ms. D. Demers, CIDA, Hull, Canada

CAH:JAM-a-2
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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: INTBAFRADINTERNATIONAL DEVELOPMENT ASSOCIATION U.S.A Cable Address: INDEVAS

September 23, 1986 .

Dr. T.M. Lillico
Calle Parcelas, 37
Las Maravillas
Ca'n Pastilla

Mallorca, Spain

Dear Dr. Lillico:

In response to your recent letter, it is my pleasure to forward to
you a copy of the Sao Tome and Principe Energy Assessment Report. I
should note that this report, which has been produced under the joint
UNDP/World Bank Energy Sector Programme, has a restricted circulation and
is being made available to you on a confidential basis as a backgound for
your work with the OPEC Fund and African Development Bank. You have also
asked for a copy of the energy assessment study for Comoros. Unfor-
tunately, an assessment mission to Comoros has not yet taken place and
this study is therefore not available.

We wish you every success in your work and appreciate your interest
in the joint UNDP/World Bank Energy Sector Programme.

Yours sincerely,

Bernard Montfort

Division Chief
Energy Strategy and

Preinvestment Division I

Energy Department

Attachment

MAhmed:mdd
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OFFICE MEMORANDUM

DATE: September 23, 1986

TO: Mes rs. R. Dosik, Chief, EGYS2 and B. Montfort, Chief, EGYSl

FROM: C. Fncia, G.-taioin. (EGYS2) and R. C otder Plas (EGYS1)

EXTENSION: 75284

SUBJECT: JAMAICA: ESMAP Program - Mission to Jamaica
Back-to-Office Report

1. In accordance with our Terms of Reference of August 26, 1986,
we visited Jamaica from September 1 through September 9, 1986 and met
with representatives of the Ministry of Mining, Energy, and Tourism
(MMET) and a wide range of other public and private sector agencies, as
listed at Annex AI to the Aide Memoire attached as Annex A. The purpose

of the mission was to finalize the proposed ESMAP projects with the
Government of Jamaica (GOJ), including specific project descriptions,
budgets and outline Terms of Reference.

2. In designing the ESMAP projects, the mission sought to ensure
that they would (a) be within the limited administrative resources of
GOJ, and (b) build on existing studies and/or facilities where
appropriate, encourage a positive private sector response and focus on
quantifiable results.

Summary

3. The mission proposes the following ESMAP projects:

Implementation Cost a!
Subject Period US$ Equivalent

Charcoal Cycle
Improvement 11/86 - 10/87 60,000

Sawmill Waste 11/86 - 2/87 8,000
Demand Management
a) Mgt.Inf.Syst. 01/87 - 12/87 50,000
b) Building Code 02/87 - 12/87 99,000
c) Domestic Appt.

Standards 02/87 - 12/87 66,000

Total 283,000

a/ Excluding ESMAP supervision.

Full details are set out in the attached Aide Memoire.
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Financing

4. The direct costs of the proposed projects would be financed by

the Canadian International Development Agency (CIDA) out of the

CS$610,000 (US$439,000 equivalent) earmarked by them for the Jamaica
ESMAP Program. CIDA have also agreed in principle to finance the direct
cost of the Jamaica Petroleum, Procurement, Refining and Distribution
Report about to be issued in Blue Cover (BTOR dated September 22, 1986)
at an approximate cost of US$45,000. The mission recommends (para. 10
below) that the balance of the CIDA funds, abc- US$110,000 equivalent,
be retained for a possible project to assist Government develop an energy
efficiency incentives and investment program, following resolution of the
economic policy issues currently under review between COJ, USAID, IMF,
and IBRD.

Brief Description of Proposed Projects, with Rationale

5. The proposed Charcoal Cycle Improvement project is designed to
introduce the casamance improvement to the traditional earthmound kilns,
which are currently used in Jamaica for charcoal production, and would be
implemented by the Department of Forestry of the Ministry of Agriculture,
with the coordination of the Energy Division of MMET. These improvements
are simple (revised wood laying and installing chimneys in the existing
kilns, using scrap oil drums), the results significant (up to double
yield and half production time), and the producers accessible. In the
mission's view, focusing on charcoal production will achieve a positive
short term improvement in energy efficiency. The project will be
undertaken at about the same time as CIDA's forest assessment study which
is now under preparation. Thereafter a longer-term household energy
study may be appropriate.

6. The proposed Sawmill Waste Utilization project will assist the
Forest Industry Development Corporation (FIDCO) to make charcoal out of
its sawmill waste, which is currently discarded, which project would be
implemented by FIDCO, with MMET coordination. Given the concentration of
the waste wood and the available FIDCO resources, brick beehive kilns are
recommended. At current charcoal prices, the kiln investment (about
JS$100,000) should be recoverable within about six months from the
startup of charcoal operations. Again this would be a positive, results-
oriented short-term project, with a low economic cost.

7. Three energy demand management projects are proposed. The
first is the preparation and issue of Energy Efficiency Standards as part
of the Jamaica Building Code, which project would be implemented by the
Ministry of Construction and the Jamaica Institutes of Architects and
Engineers, with MMET coordination. The mission estimates that, at
current electricity tariffs, the efficiency standards could result in
savings, principally through reduced airconditioning load, of about
$250,000 p.a. in the first year, rising to US$2.5 million p.a. by year 10
onwards (depending on the rate of new building). The increased costs of
more efficient airconditioning equipment would be reduced by the smaller
capacity required. While the net cost increase is not expected to be
substantial, further financial and economic cost data is required and
will be provided by MMET prior to project implementation.
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8. The second demand management project proposed is the

introduction of Domestic Appliance Energy Efficiency Labelling, which
project would be implemented by the Jamaica Bureau of Standards (BOS),
with MMET coordination. The USAID Energy Sector Program includes a BOS

solar water heater efficiency testing laboratory, and procurement is now

underway. The proposed ESMAP project would assist BOS to adapt this
laboratory for a range of domestic appliance testing. Once the

laboratory was operating, BOS, under its existing mandatory labelling
authority, would then prescribe appliance efficiency labelling
requirements, based on manufacturers' specifications and/or BOS

laboratory testing. As indicated in para. 1.5 of Annex 5 of the Aide
Memoire, potential gross savings resulting from increased efficiency
domestic appliances in Jamaica could rise to US$5 million p.a., depending
on the rate at which such appliances won market acceptance. Again,
further financial and economic data on the costs of increased efficiency

appliances is required and will be provided by MMET prior to project
implementation. Given the success of efficiency labelling elsewhere
(particulary the U.S. and Japan), the net benefits of the labelling
program are expected to be substantial.

9. The third demand management project proposed is the improvement

of the existing MMET Management Information System (MIS), which project
would be implemented by the Jamaica Institute of Standards (IOS) and MMET

jointly. Currently, PCJ and Jamaica Public Services provide petroleum
product and electricity sales data to MMET which, in cooperation with
PCJ Engineering, issues a periodic report on sectoral energy

efficiencies. The report is not, however, prepared regularly, nor
disaggregated by main consumer group. The mission's discussions with
IOS indicate that it would be willing to cooperate with MMET by

collecting disaggregated efficiency data under its regular data

collection system. The proposed ESMAP project would assist MMET and IOS
to design a simple MIS system, with requisite hardware and software, and

to prepare a quarterly statistical report on energy consumption, prices
and efficiency, including a summary of current efficiency trends and
policies. This project should provide a reliable basis on which demand
management policies can be formulated and their impact monitored,
including the impact of the Energy Efficiency Standards and Domestic
Appliance Labelling Projects referred to above.

10. In addition to the building and domestic appliance subsectors,
the Jamaica industrial sector (excluding the bauxite industry, where
efficiency levels are relatively high) offers substantial
opportunities 1/ for increased energy efficiency. For this reason, the

GOJ established in 1982 an Energy Credit Fund (ECF). The ECF was
administered by the National Development Bank and the commercial bank
network, and offered a total of US$8.4 million equivalent funds (of which

USAID provided US$5.9 million) to qualifying industries at below-market
interest rates. However, only about US$110,000 of this fund has been
drawn down to date despite an extensive energy audit program, and the ECF

1/ Preliminary Report, January 1986, of the Jamaica Energy Conservation Task

Force.
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is now being wound down. It appears that favorable interest rates alone

were insufficient to stimulate the requisite private sector conservation
investment, given Jamaica's high customs and excise duty rates, lack of

taxation incentives and unfavorable overall investment climate. These

matters are, of course, currently under review between Government, USAID,
IMF, and the Bank. If progress is made, the mission recommends that

consideration be given to the possibility of an ESMAP efficiency
incentives study.

11. The proposed ESMAP projects do not include the Electricity

Cogeneration Study proposed by JPS. As indicated in the Aide Memoire
(paras. 11-16) the mission was unable to substantiate the potential
volume and type (firm or intermittent) of power supply to JPS from sugar

producers, the cement factory or, indeed, the proposed 130 MW coal-fired

generator set at Clarenden Alumina smelter. Pending clearer indication

as to potential supply, the mission recommends that the proposed study
(costing under present estimates in the neighborhood of $150,000) should

be deferred.

Implementation

12. The proposed five ESMAP projects would be implemented by the
agencies directly concerned -- Forestry Department, FIDCO, BOS, Ministry
of Construction and MMET. While MMET would play a coordinating role, it
would be directly responsible for only one project, the MIS

improvement. Furthermore, project implementation would be phased, with

the demand management projects start-up deferred until January and

February 1987. The mission therefore considers that the ESMAP project
implementation should not exceed available GOJ (and EGYS2) institutional
resources.

Follow-up

13. AIBs for the proposed projects are now in preparation and will
be circulated shortly. In the meantime, a proposed follow-up letter to

the Permanent Secretary, MMET, is attached at Annex B and to CIDA at
Annex C.

Distribution

Messrs./Ms.: Moscote, Halperin, Lambertini, Larrieu (o/r) (LCPEN)
Voyadzis, Delvoie, Robertson (LC2VC)
Heidebroek, Beattie (LCPAB)
Morgan (PPDES)
Langer (LOA)
Hume, Saunders, Iskander, Dosik (o/r), Byer, Floor,
Mian, Hristodoulakis (EGY)

cc: Ms. B. McSweeney, UNDP Res. Rep., Jamaica
Ms. D. Demers, Project Officer, Jamaica Section, CIDA, Ottawa

CAH:aim
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AIDE MEMOIRE

JAMAICA - UNDP/IBRD ENERGY SECTOR MANAGEMENT
ASSISTANCE PROGRAMME

1. Representatives of the Government of Jamaica, of various Jamaican public

and private sector organizations and of the United Nations Development
Programme (UNDP), Canadian International Development Agency (CIDA) and

the World Bank met in Jamaica from September 1 - 9 1986. The meetings

reviewed the proposed energy sector assistance to be provided to the

Government of Jamaica under the UNDP/IBRD Energy Sector Management

Assistance Programme (ESMAP) which is to be provided with the assistance

of CIDA. A detailed list of those representatives is attached at Annex I.

2. The ES!AP assistance was discussed under four headings - I Forestry Fuel-

wood, II Sawmill Waste Utilization, III Electricity Cogeneration and IV

Energy Demand Management. The conclusions of these meetings and descrip-

tion of the proposed assistance to the Government of Jamaica in

each of these four areas are now summarised.

3. I. FORESTRY/FUELWOOD

The meetings reviewed the current "charcoal cycle" covering wood sources

(forest reserves, private wood lots and public land clearing areas),the

production of charcoal thrcugh the use of traditional earthmound kiLns,

its transportation to Kingston and other urban centres and the wholesale

and retail charcoal marketing.

As regards Jamaica's national wood resources, both forest reserves and

privately owned wood, the Jamaica Forestry Department representatives

explained that CIDA is preparing a project to conduct and finance a

fcrest inventory survey, including an evaluation of utilization rates

on both a sustainable and non-sustainable basis and of actual and

prospective deforestation.

As regards charcoal production, the meetings agreed that the currant

system of charcoal production by private sector charcoalers using

traditional earthmound kilns was inefficient, and that the introduction

of low cost kiln improvements could increase the rate of charcoal

production per unit of wood and cut down production time. The Bank

mission indicated that the "Casamance kiln" could, in cheory, double

vield and halve production time. It exolained that thz improvement,

which consisted of revised wood lavinc and installation of a kiln chimney

using scrap metal drums, was cheap and cuick and could easily be adopted

by the traditicnal charcoalers.

6. Government and ESMLP represencatives agreed that an ESt'2P project should

be undertaken to introduce improved kilns into the charcoal production

process in Jamaica, thereby contributing to the more ezfective utilization

of Jamaica's vood resources. It was agreed that the detailcd design of

the ESMA? project and its financial and aconomic evaluation should take
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account, not only of the improved charcoal production yields and rates,
but also of the impact of increased production on the charcoal price
levels and on overall charcoal market conditions. The project should
also examine (i) how to maintain the current price of charcoal and justify
any increase*..(ii) how to introduce some return for wood producers; and
(iii) whether and if so, how to introduce a tax on charcoal.

7. It was agreed that the project would be coordinated by MMET, designed and
implemented by the Forestry Department, with the assistance of an Energy
Economist and Charcoal Specialist to be retained by the World Bank under
ESMAP, with national staff and resources to be provided by GOJ. Provisional
Terms of Reference and Cost Estimates are attached at Annex 2.

8. Government representatives also stressed the need for future studies, in
addition to the CIDA forest inventory study, regarding the possibility of
establishing new fuelwood plantations (now being considered by FAO as a

part of the Tropical Forestry Action Plan) and research into the suitability
for fuelwood production of alternate species. The Bank representatives

explained the limits of available ESMAP resources, but agreed to give further
consideration to these proposals.

9. TheBank mission also recommended that MMET and the Scientific Research
Council (SRC) should examine the efficiency of both charcoal and kerosene
cooking stoves, possibly with the assistance of the Bureau of Standards'

proposed efficiency testing facilities (see para,20.below). The mission

confirmed its willingness to consider a study of stove efficiency under the
ESMAP programme, if this should prove appropriate.
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II SAWMILL WASTE UTILIZATION

10. The meetings between MMET, Forestry Department, FIDCO and IBRD

representatives examined the possible economic 
utilization of the sub-

stantial wood residues generated each year by FIDCO as waste. The

following ESAP project was outlined(for which provisional 
Terms of

Reference and Budget are attached at Annex 3

Background

a) One large sawmill exists in Jamaica and several smaller scale

operations. The large sawmill, Forest Industries Development Company

Limited (FIDCO), is 100% Government owned and has a long term lease from

the Government at a nominal rent of 23,800 ha of forest land. FIDCO 3
maintains these forests and has projected an annual harvest of 40,000m

of logs until 1994 and thereafter 80,000m
3 per year. As a result, FIDCO

has a large accumulation, particularly in the sawmill, 
of unused wood

resources.

Availability of Wastes

b) FIDCO has three different types of wastes available, 
from: (i) clear

cut operations to establish new pine plantations; (ii) logging operations

in standing timber stock; and (iii) sawmill wastes. The wastes from (i)

and (ii) are left in the forests to rot, or to be burned. The wastes from

the sawmill are a nuisance due to the limited storage capacity and are

burned or used as landfill. The wastes from (i) and (ii) are excluded from

the calculation of benefits below; the current wastes from (iii) are esti-

mated at 5,130m 3 of sawdust; 11,070m 3 of offcdtts, slabs and edgings; -and

810m3 of bark per annum until 1994, and double thereafter.

Utilization of Wastes and Marketing

c) The Caribbean Development Bank conducted a study (December 1985) 
to

evaluate the use of sawmill wastes to generate power for internal consump-

tion and sale of surplus power to JPS. The CDB study report shows that the

investment of US$3 million for equipment to generate electrical 
power from

the sawmill residues would not be a viable option for FIDCO.

d) Alternative use of wastes could, among other things, be carbonization

(charcoaling), densification (briquetting), and use of raw material (boiler

fuel etc). However, before any conversion of these wastes is recommended,

the potential market should be identified. As far as charcoal is concerned,

the domestic market is well established with an approximate annual consump-

tion of 50,000 tonnes, As far as sawdust briquettes are concerned, the

domestic market and the industrial market (sugarmills; alumina; cement and

lime production) are potential options. Export of charcoal or briquettes

could also be considered.

Justification

e) If 60% of the solid sawmill wastes could be converted into charcoal,

the estimated output would be more that 1000 tonnes of charcoal per year

(equal to 40,000 bags of 55 lbs). This can be produced in four 35m brick

beehive kilns (conversion efficiency better than 25%, weight basis) which

operate on a rotational basis. The estimated investments for kilns and
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tools would be about J$100,000 (100% local currency) and the annual out-

put would be J$400,000 with charcoal valued at a producer 
price of J$10

per 55 lbs bag. Two trained operators and at least two labourers would

be employed fulltime.

Project Objectives

f) The objectives of the proposed project are threefold:

(i) to identify technically feasible and economically
viable options to use FIDCO's forest residues and

sawmill wastes;

(ii) to identify the size and location for potential

markets of the converted wastes; and

(iii) to recommend a detailed plan for implementation to

utilize the aforementioned wastes to the greatest

extent, including budget, preferred equipment,
outlay of factory, etc.

Project Follow Up

g) The FIDCO representatives confirmed that the charcoaling option

was attractive to them since no foreign exchange was required. Assuming

that the study confirms the financial viability of this option, they would

expect to procede immediately with identification of investment 
funds and

the construction of the requisite kilns. Alternatively, it is understood

that CIDA has indicated its willingness to consider the financing of a

briquetting plant if the ESMAP project establishes its viability.
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III ELECTRICITY COGENERATION

11 (a) At separate meetings with MMET, JPS, FIDCO and JSH representatives,
the Bank mission explained that the JPS cogeneration study proposal
submitted by MMET and JPS to the Bank for financing under the ESMAP
focused on the terms and conditions on which JPS would be prepared
to purchlide power from small producers, including purchase price,
interconnection arrangements, standard form contracts, regulations

and promotion.

(b) The Bank mission explained that, before proceeding with this study,
ESMAP would need a preliminary assessment of the number of potential

surplus power suppliers and the level of potential firm power (capacity)
and intermittent power (energy)which might be available within a given
price range. Only if this information were available, could the
potential contribution of firm power to JPS, and the consequent savings
in deferred capital investment1 be assessed.

12. Potential power supplies to JPS (in addition to the possibility of
110 mw capacity from new facilites at Clarendon Alumina refinery,
now under Government review) were examined. These included potential
supply from:

(a) sugar estates, using bagasse;

(b) the Carib Cement Company;

(c) the FIDCO Sawmill; and

(d) various renewable sources, including-biogas, ocean
thermal, wind and solar.

13. As regards production from sugar estates, JSH representatives
focused on the Frome and Monymusk Estates about to be rehabilitated
under a proposed World Bank project. Other sugar estates were
considered by JSA and MMET to be too small to be significant surplus
power producers.(i.e. Appleton, Worthy Park, New Yarmouth, Long Pond

and Duckenfield). MET and JSH representatives explained that power

could be produced at the Frome and Monymusk Estates.through high
pressure (600 lbs. per sq. inch) or low pressure (200 lbs. per sq.

inch) steam turbine generators. The high pressure alternative could
provide at each estate up to 15 MW capacity and the low pressure of up
to 3 MW. Frome has lower internal electricity demand than Monymusk, which
has pumped irrigation.

1

See IMONENCO- jpS Least Cost Power Generation Study October, 1985
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Frome has a lower fibre content in its cane and a shorter cropping

season (6 months compared to 7 months). On balance, JSH represen-

tatives indicated that at both estates a high pressure 15 MW system

might produce about 42 GWh per annum surplus power 
and a low pressure

3 MW system about 7 GWh per annum surplus.

14. The JSH representatives explained that the proposed World Bank Sugar

Rehabilitation Project included rehabilitation of the low pressure

generation system at each estate, Frome and Monymusk.. It was envisaged

that,on rehabilitation,bagasse fueled power would 
be sufficient to meet

the estate power requirements during the crop season,but no

specific provision had been made for the supply of surplus power 
to JPS,

nor provision made for btling or briquetting bagasse to permit year-

round power generation. To do this would require the installation (or,

as in the case of Monymusk, the rehabilitation) of a condenser generator

with associated cooling facilities and,if surplus power were to be pro-

vided on a firm basis, bagasse drying and baling facilities. JSH

representatives indicated that a study was now approaching completion 
by

BECHTEL regarding the installation of a new high pressure power gene-

ration system at Monymusk after the current rehabilitation was completed

and Monymusk in full production.

15. As regards supply from the Carib Cement Company, JPS representatives

believed that about 10 MW capacity might be available -although not on

a firm basis.
Supply from the FIDCO Sawmill

was not regarded as viable (see para 10(c) above). Power supply from

renewable sources could be economic but JPS/MMET representatives did not

consider this likely at current fuel oil prices.

16. The Bank mission therefore requested that MMET and JPS should put

together more detailed information on the potential level 
of supply

from the Frome and Monymusk Estates (based on the BECHTEL Study when

available) and from the Carib Cement Company. The confirmed their

willingness to examine the JPS Cogeneration proposal further in the

light of that information.

The World Bank mission referred to the proposed IBRD Mauritius Sugar

Rehabilitation Project including provision for bagasse drying and baling.
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IV. DEMAND MANAGEMENT

Present Situation

17. Since the April 1985 Energy Assessment Report, progress has been made

in some sectors in increasing energy efficiency. The main areas of improvement

have been in the industrial sector but has been confined to the larger key

sectors of alumiff and cement. No disaagregated data is available on the

other industrial sectors but macro level data suggest some operational efficiency
improvement but little investment in new technology. 1/

18. Analysis of the available data indicates that energy pricing is at

appropriate levels (with some distortion particularly for LPG and Kerosene)
within the pricing structures. Pricing electricity at the macro level is

estimated at -0.07. Thus an inelastic demand situation now exists which indicates

that pricing is no longer a demand management option for further reduction in

energy consumption, and that further energy reduction can only be achieved by

the introduction of new technology. Poor performance in the domestic, commercial,
small industry and transportation 2/ sectors indicates that investment in new

technology will be a priority issue.

19. To assist in the investment of new technology by industry, Government,

with USAID assistance, established in 1984 a US$8.3 million Energy Credit Fund

(ECF) administered through the National Development Bank and the commercial

bank network. However, the ECF has not been a success. To date only US$400,000

has been disbursed, and the ECF is now being wound down. Despite the relative

attractive interest rates offered, industry response was weak reflecting concerns

regarding high tariffs, lack of taxation incentives and the investment climate

generally.

Proposed Government Strategy and the role of ESMAP.

20. In the short term, the Bank mission recommends that Government focus on

improving energy efficiency in key low efficiency sectors, particularly domestic

and commercial. To achieve positive results within a short time frame, the ESMAP

program would assist Government;

(1) to finalise and publish a building code with minimum energy
efficiency standards;

(2) to introduce energy efficiency labelling requirements for

domestic appliances and complete the equiping of its energy,
efficiency laboratory to undertake the testing of domestic

appliances.

1/ (Preliminary Report January 1986 Energy Conservation Task Force).

21 (Upgrading of the Kingston Metropolitian Highway systems is currently under
implementation under a World Bank Project, so this subsector is not addressed
under the proposed ESMAP projects).
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Provisional discriptions and budget for these 
projects are set out in

Annexes 4 and 5 respectively.

21. In the longer term, the Mission recommends that Government strengthen

the statistical basis on which demand management policies can 
be formulated

and national energy efficiency monitored. As recommended by the Energy

Assessment Report- Government has now introduced a management information

system (MIS) for this purpose. However, the MIS provides only highly aggregated

data, thus inhibiting the development of detailed 
sector energy policies which

can address the appropriate market distortions. 
The ESMAP program would assist

Government to develop the MIS into an effective policy formulation and

monitoring tool.

22. As indicated by the ECF experience, the successful 
promotion of private

sector energy efficiency investment depends upon 
an attractive, fiscal and

monetary policy environment for investment generally. Since the Government

currently has these matters under active review, the Bank mission does not propose

any specific initiative at this time under the ESMAP program. 
However, when

Government program is complete, the mission proposesthat consideration be

given to the inclusion in the ESMAP program 
of an Energy Efficiency Incentives

study.

23. Details of the proposed project are set out in Annex 6.
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24. The Bank mission explained that the proposed ESMAP projects had been

designed to take into account available institutional resources in MMET

and the othbr public and private sector organizations concerned. Thus MMET

would undertake the overall coordination of all the proposed ESMAP

projects through its Energy Division.1 The kiln improvement project
would be implemented by the Forest Department, and the sawmill waste

utilization project would be implemented by FIDCO. On the demand

management side, the domestic appliance efficiency labelling and testing

project would be implemented by the Bureau of Standards, who would also

implement the Building Code project, in close coordination with the

Institute of Architects and Engineers. Finally the MIS project would be

implemented by MMET directly, in close coordination with the Institute
of Statistics (who would be responsible for data collecting) and with PIOJ and
PCJ Engineering - Special Energy Projects, (who would be responsible for

providing MMET with analytical support). As regard all projects, it was

agreed that MMET should telex the Bank at the end of each calendar month

a short summary of project implementation progress.

25. Again with institutional constraints in mind, the Bank mission suggested
that implementation of the ESMAP projects under the coordination of 1MET

should be phased.Thus it was proposed that the kiln improvement and sawmill

waste utilization projects should be commenced as soon as possible with
consultants in place by November 1, 1986. While planning of the other

projects should also begin straight away, the Bank mission suggested that
the MIS Consultants should not start working until January 1, 1987. Finally
it suggested that the consultants for the Building Code and Appliance Testing
projects should start in February 1987.

26. The Bank mission indicated that the Aide Memoire had been prepared as a basis
for the develoment of the ESMAP projects. On the Bank side, they indicated
that Activity Initiation Briefs, including detailed terms of reference, would
now be prepared for each proposed project and, following internal clearance,
would then be submitted to the Government for comment. In the meantime, it

was suggested that MMET might wish to circulate the Aide Memoire to the other

agencies concerned, particularly PIOJ,Forest Department, FIDCO, the Bureau of
Standards, the Statistical Institute and PCJ Engineering.

27. The Bank mission confirmed that UNDP and CIDA representatives had been

briefed in full during the mission and that the Bank would, of course,
continue to brief them as project implementation proceeded.

1.

Under the leadership of Mr. Nigel Grant, Director of Economic Planning
and Mr. W. Boyne, Project Director.
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VI. CONCLUSION

28. The Jamaica ESMAP programme would therefore comprise:

Subject Implem. Period ESMAP Contribution /1
US$ Equivalent

1. Kiln Improvement 11/86 - 10/87 60,000

2. Sawmill waste 11/86 - 2/87 2,000

3. Demand Management

a) Building Code 2/87 - 12/87 99,000

b) Domestic app. 1/87 - 12/87 66,000

c) MIS 1/87 - 12/87 50,000

TOTAL 283,000

/1 Excluding ESMAP supervision costs.

29. As indicated above, consideration would be given to the possibility
(financial and institutional resources permitting) of further ESMAP assistance
to Government on (i) kerosene and charcoal stove efficiency and (ii)
electricity cogeneration when further data has been collected by MMET, and
(iii) energy efficiency incentives when Governments' current fiscal and
monetary policy review is complete.

Date: September 9, 1986

Signed:

.......................... ..............................
GOVERNMfENT OF JAMAICA WORLD BANK
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JAMAICA - AIDE MEMOIRE

PROPOSED ESMAP PROJECTS

-LIST OF PERSONS MET

1. MINISTRY OF MINING, ENERGY AND TOURISM - ENERGY DIVISION

N. Grant - Director Energy Economics Unit

D. Keith - Energy Conservation Adviser, USAID

H. Khan - UN Energy Economist

A. Lawson - Alternative Energy Engineer

2. MINISTRY OF FINANCE AND PLANNING

H. Milner - Financial Secretary

S. Tyndale - Director of Fiscal

3. MINISTRY OF PUBLIC UTILITIES AND TRANSPORT

Keith Bisnott - Advisory and Monitoring Unit

Roy Alexander - -do-

Fred Hudson - Transport Authority

4. MINISTRY OF AGRICULTURE - DEPARTMENT' OF FORESTRY

R. Jones - Director

K. Porter - Research Officer

P. Virgo - - do -

D. Leslie - Marketing Officer

5. FOREST INDUSTRY DEVELOPMENT CO. LTD.

G. Symes - Managing Director

0. Evelyn - Manager Technical Services

6. MINISTRY OF INDUSTRY AND COMMERCE

P. Humphrey - Director

L. Mullings - Director

7. ENERGY POLICY STEERING COMMITTEE

J. Proudfoot - Chairman

T. Tuschak - Technical Secretary, USAID Planning
Adviser to MET
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8. PLANNING INSTITUTE OF JAMAICA

T. James - Senior Engineer, Industry and Energy
Division

9. JAMATCA PUBLIC SERVICE CO. LTD.

R. Miller - Manager System Planning Department

H. Higgins - Acting Director Engineering and
Projects

10. PETROLEUM CORPORATION OF JAMAICA,ENGINEERING LIMITED

W. Ashby - Manager, Centre for Special Energy Studies

11. JAMAICA BUREAU OF STANDARDS

R. DaCosta - Head, Engineering
C. Broomfield - Head, Building and Associated Materials Dept.

12. STATISTICAL INSTITUTE OF JAMAICA

C. McFarlane - Director General
V. James - Director, Establishments Division

M. Bartley - Director Administrative Stats.

A. McKenzie - Director National Accounting Stats.

13. ENERGY CREDIT FUND/NATIONAL DEVELOPMENT BANK

L. Bailey - Manager ECF

14. COLLEGE OF ARTS, SCIENCE AND TECHNOLOGY/VOCATIONAL TRAINING

DEVELOPMENT INSTITUTE

B. Silvera - (CAST)
I. Fowlin - (VTDI)

15. SCIENTIFIC RESEARCH COUNCIL

H. Lowe - Permanent Secretary
M. Anderson - Director, Research and Policy

16. JAMAICA SUGAR HOLDINGS

R. Campbell - Managing Director
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17. TATE AND LYLE

J. Blanchard - Engineering Director

18. PRIVATE SECTOR-ORGANIZATIONS

P. McIntosh - Private Sector Organization of Jamaica

0. Pollack - Jamaica Chamber of Commerce

R. Chisholm - Small Business Association

19. PRIVATE SECTOR - TRANSPORT

L. Chin - C.L.C. Transport

G. Bloomfield - Bloomfield Jamaica - COSA

H. Grant - JMBA

C. Moore - Moore's Transport

G. Thomas - JMBA
R. Wilson - Stage Carriage Mini Bus Association

E. Milwood - JMBA

M. Smith - Moore's Transport

20. PRIVATE SECTOR - CHARCOAL

N. Gray - M.D. Graymill Engineering Company

21. INSTITUTE OF ARCHITECTS AND ENGINEERS

N. E. Isaacs - President,Institute of Engineers

B. Nelson - Past President, Institute of Engineers

0. P. Woodham - Past President, Institute of Engineers
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FORESTRY/FUELWOOD (KILN IMPROVEMENT)

I. Terms of Reference

1. The Energy Economist and the Charcoal Specialist shall -

(a) review the current methods of charcoal-making and marketing
in Jamaica, including -

(i) an analysis of the main geographical locations

of charcoal-making;

(ii) a socio-economic profile of the charcoaling

communities;

(iii) a review of their methods of collecting wood; and

(iv) an assessment of their current production costs,
as well as of the whole marketing mechanism and

the level of income of all those involved in the

charcoal supply chain.

(b) identify appropriate charcoal kilns (in particular the

Casamance kiln) for use in Jamaica, including -

(i) field testing and demonstration of those improved

kilns which are considered to be the most appropriate

ones for Jamaica;

(ii) developing and giving a training course in the construction

and use of the identified kilns, which course inter alia

will deal with subjects such as: the carbonization process,

use and maintenance of the kiln, and analysis of the kilns'

efficiency; and

(iii) determining acceptable investment and production costs of

the kilns (including local availability of appropriate

scrap materials for its construction), the availability
of such materials to the local charcoal producers, as well

as of appropriate incentive systems if necessary for the

manufacturing and the adoption of the improved kilns.

(c) prepare an action programme including costs and implementation

schedule, based on the results of (a) and (b), providing for the

introduction of improved kilns into Jamaica, including -

(i) training and technical support requirements for charcoal

producers to have them adopt more efficient charcoal

conversion techniques;
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(ii) appropriate government policies with regard to credit
facilities, taxation measures and other incentives to
promote the use of improved kilns;

(iii) an evaluation of the feasibility of linking the producers
of fuelwood (as suppliers) to the charcoal producers; and

(iv) an analysis of the possible impact of the use of improved
kilns on the output of charcoal production, retail prices
of charcoal, incomes of the charcoaling communities and
ways and means to monitor and regulate charcoal production
and its market; and

(d) assist the Forest Department to implement the action programme,
including the prescribed modification by about 40 charcoal
producers of their kilns, and the training and assistance to
those producers in the operation of the improved kilns, and to
monitor the impact of such modification on charcoal production
in Jamaica.

2. The two consultants, of whom the Energy Economist shall be the team leader,
shall carry out the study over a period of about two calendar months during
which about 36 days each shall be spent in Jamaica and about 10 days each
in their home office. Within one month of the conclusion of their field
work, the consultants shall submit a draft report to the World Bank for
review, and then finalize their report taking into account the Bank's
comments. The study shall be carried out under the supervision of the Bank
in cooperation with the Forestry Department.

3. The Forest Department will provide staff (charcoal production trainers
and enumerators), transportation, labour and raw materials
(wood) as required for the carrying out the ESMAP project,including training
of about 40 charcoal producers and the modification of their kilns.

4. Not later than 6 months following the conclusions of the consultants field
work, the Forestry Department should prepare a report evaluating the results
of the kiln improvement upon charcoal production in Jamaica.
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II. BUDGET

1. Fees US$

Energy Economist

36 (field) + 2 travel + 10 (home) x 400 19,200

Charcoal Specialist

36 (field) + 4 travel x 300 12,000

Local Surveyors 10,000

2. Travel

2 rt. 2,800

3. Per diem

72 (field) + 6 (travel) + 10 (home) 9,900

4. Contingency (12%) 6,500

Sub-total 60,400

ESMAP Supervision

1. Staff time 10,000

2. Travel 2 rt. Washington-Jamaica 1,500

3. Per diem: 14 (field) 1,500

4. Contingency (12%) 1,600

Sub-total 14,600

Grand total 75,000
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SAWMILL WASTE UTILIZATION

I. Terms of Reference

1. The Technical Specialist should visit Jamaica for about six working days
to examine the technical feasibility for FIDCO to utilise its forest

residues and sawmill wastes, including briquetting, carbonizing and use

as is. Together with the Economist he should prioritize the different

options according to economic and financial viability and determine the

potential markets for the end-products, and potential macro-economic

impacts.

2. In particular, the Technical Specialist should -

(a) identify the different sources of waste, the quantities
available over time, the potential end-products and their
theoretical yields;

(b) determine the best technical methods to convert the different
types of wastes into the respective end-products;

(c) identify the potential market for the different types of
output, required changes before the output can be used,

and assess potential macro-economic implications; and

(d) design a detailed plan for implementation, including waste

collection, conversion techniques, budget, manpower and equip-

ment requirements, organizational structure, and factory outlay.

3. The Economist, who will be provided by MOA, PIOJ or MMET, should assist the

Technical Specialist who willsupply him with cost figures for the proposed

technical options. The Economist should determine the best financial and

economical options, and the financial implications for potential users of

the carbonized, densified, or raw products, assessing their market

acceptability.

4. In the design of the project, care must be taken to ensure that (i) the

introduction of charcoal or briquettes into the market is not priced at

levels injurious to other producers; and (ii) that only waste byproducts

from normal sawmilling operations are used.

5. Reporting

The Technical Specialist should prepare a draft final report, with the

assistance of the Economist, and submit the same to ESMAP within three

weeks after leaving Jamaica.
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II. BUDGET

Local Foreign
US$ equivalent

1. Technical Specialist

Fees

6 days field work in Jamaica

8 days reporting

2 days travel

total 16 days @ US$400/d 6,400

2. Hotel and Subsistence

6 days field + 2 days travel

total 8 days 880

3. Economist 600

4. Contingency (12%) 70 820

Sub-total 670 8,100

ESMAP Supervision

1. Staff time 3,000

2. Travel (1 rt) 750

3. Per diem (7 days) 750

4. Contingency (12%) 500

Sub-total 5,000

Total 670 13,100

Financing

Technical Specialist's fees, travel andubsistence would be financed by

ESMAP, as well as supervision costs; ' the Economist's

costs. Transportation and office spice
3 will be provided by FIDCO.
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DEMAND MANAGEMENT - BUILDING CODE,

ENERGY EFFICIENCY SECTION

1. Lead Ministry: Ministry of Mining, Energy and Tourism

2. Associated Ministries and Agencies

Bureau of Standards, Institute of Engineers, Jamaica Institute 
of

Architects, Ministry of Industry and Commerce, 
Ministry of Construction.

3. Project Objectives and Justification

The project seeks to improve the energy efficiency of new buildings

through publication and circulation of a National Building Code which will

become a guide for design and construction. The energy efficiency standards

would be developed in conjunction with the Jamaica Institutesof Architects

and Engineers, and it is expected that they would quickly gain general acceptance.

The standards would not therefore be mandatory.

Buildings constitute a very large percentage of the total energy use

Once buildings have been erected, efficiency improvements become difficult and

costly. Initial efficient design is therefore critical.

The national building code would encourage Architects 
and Engineers to

design energy efficient buildings 
by providing the required data and guidelines

to do so.

It is estimated that at present some 30% of air-conditioning heat load

could be avoided by shading designed 
into the building. Added to this some

20% of air-conditioed air is lost through infiltration around 
windows and doors.

Of national power demand (excluding bauxite) air conditioners are estimated 
to

account for about 30% on an annual basis at an estimated economic cost of

US$9 million . A 50% improvement in air conditioner efficiency would therefore

save up to $ 4.5 million p.a.

The cost of proper shading of buildings to reduce the air conditioning

heat load and of the testing and 
certification of windows and doors 

to eliminate

the excessive loss of air-conditioned 
air due to infiltration are shown below:

Equipment for Bureau of Standards Jamaica

DESCRIPTION EQUIP PUBLIC INFO/ CONSULTANT TOTAL COST

COT STDS COST COSTS

Window Testing 28000 
28000

Chamber

Flowmeter Kit 4000 4000

Printing 10000 1000
Education - 6000 6000

TOTAL 
48000
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International Consultant

Travel 2 mission at US$1000 2000
Substance at US$120 1680
Fee 3 mnth/US$400/dy 24000 27680

Local Consultants

Technical Consultant 12000
6 mth/US$100/dy

Legal Consultant
1 mth/US$100/dy 2000 14000 41680

SUBTOTAL 39680

CONTINGENCY 8968

TOTAL 98648

4.4 Benefits and Costs

4.4.1 DATA = Office buildings in Kingston 25 - 30 kwh2

Average = 27.5 kwh yr ft

ft /yr

Fuel Oil at 6.2 x 106 Btu
BBL

JPS fuel generation = 94% (1986) (6% Hydro)

JPS losses = 15% (1986)
JPS heat rate = 11,500 Btu/kwh 1986

4 .4.2 Assumptions = Building rate Lo 500,000 ft2/yr

Hi 1,000,000 ft 2yr

Energy saving building saves 30,

27.5 kh 0.30 = 8.25 kwh 2
ft /yr yr/ ft

Fuel oil price US$15/bbl

4.4.3 Savings Estimate

Lo = 500,000 ft 2 8.25 kwh 11,500 Btu 0.94

rft KWH = 8,461 BBL per yr

6.2 x 10 Btu (1-0.15 YR

Hi = 2 x Lo = 16,922 BBL

yr
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PROJECTIONS
9BL/Yr. 39L/Yr.

After year LO Savings/$yr Hi Savings/$yr

1 8,461 126,900 16,922 253,800
2 16,922 253,800 33,845 507,700
5 42,305 634,500 84,610 1,269,000

10 84,610 1,269,000 169,220 2,538,000

Source: 1983/4 GOJ/USAID Energy Audits.

5. Further Project Preparation by MMET

5.1 Analysis of the financial feasibility of enerqy efficient buildinq desiin

indicates that the incremental cost of the enerqy-savinq buildina coulH ranne

from zero to 10fl. %ch a buildinq can be exoected to save anoroximately 3P'',

thereby returnina the investor's incremental cost within five Years.

As shown above, economic analysis of the benefits from a building code

indicate potential gross foreign exchange energy savings of $125,000 - 250,000

per annum for the first year's new construction, compounding each year thereafter

according to the rate of new construction. Therefore, after 10 years, annual

savings would range between $1,250,000 - $2,500,000. Additional savings (not

yet estimated) would result from the delayed need for 
expansion of the JPS

power generation capacity.

5.2 Further economic analysis regarding the cost implications is required,

and will be performed by MMET, and provided to IBRD for comments prior to project

initiation. Increased economic costs will be largely local for A/E fees,

concrete, and labour. Incremental foreign exchange costs for the efficient

building would be reduced because of the smaller capacity of the air-conditioning

system.
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DEMAND MANAGEMENT - DOMESTIC APPLIANCES

ENERGY EFFICIENCY TESTING AND LABELLING

1.1 Lead Ministry

Ministry of Mining and Tourism

1.2 Associated Ministries

Bureau of Standards Jamaica

1.3 Background

1.3.1 The use of energy efficiency standards and appliance

labelling has been widely used in industrialized nations as a mechanism

to reduce energy consumption in the domestic and commercial sectors. The

underlying economic rationale for the market intervention by government

is centered on overcoming imperfect market knowledge and oligopoly supply

situations.

1.3.2 The method of implementation has varied from mandatory

legislation to self regulation by industry associations, the selected

method being a function of many interacting market forces. Experience

has shown that, once industry standards are published, reputable

manufacturers and importers comply with the industry standard. However,

some suppliers continue to sell the cheaper inefficient appliances to

consumers who are unaware that the appliances are energy inefficient and

not economic at the national level. Legitimate suppliers eventually

pressure government to introduce legislation so that all can compete on

an equal basis. Once legislated, the efficiency standards tend to become

industry enforced and considered to be the minimum acceptable level.

However, under the proposed project standards will be introduced on a
voluntary basis.

1.3.3 The problem of energy efficiency standards for appliances

in Jamaica was recognized during the World Bank/UNDP Energy Assessment.

The present proposal is designed to focus on those appliances where the
potential energy savings are the highest.

1.4 Project Justification and Benefits

1.4.1 In Jamaica, no basic guidelines, code or mandatory

standards exist relative to appliance efficiency standards. Presently,

appliances such as refrigerators, air conditioners, lighting and stoves
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are of low efficiencyl/, adding substantially to the growth and

investment requirements in the power supply sector.

1.4.2 The Government, through the Bureau of Standards (BOS) with

USAID assistance, has established laboratory and related facilities to

test solar water heaters. However support for this activity will soon

cease. The existing facilities can be easily modified to carry out a

wide range of appliance testing and thus serve as a foundation for the

introduction of an appliance labelling program and the development of a

national code for energy efficient appliances. The use of available

staff and facilities will mean a relatively short project lead time as

the international consultants will prepare the draft testing standards.

1.4.3 Energy savings from increased efficiency from the

introduction of energy standards and appliance labelling are expected to

be significant in national terms.2/ The table below indicates estimated

gross energy savings of up to IUS$5 million/annum resulting from full

introduction of energy-efficient appliances in Jamaica.

1/ Discussions with the Institution of Engineers, Jamaica indicate that

appliance efficiency levels in Jamaica are extremely low by world

standards reflecting the lack of industry standards and high tariff

barriers for the marginally more expensive high efficiency

equipment. The high tariff duty adds substantially to the equipment

cost and, at the private sector investment level, makes the

appliance financially unattractive.

2/ The annual energy consumption of a Japanese refrigerator fell by 75%

from 1973 to 1983; over the same period, the energy consumption of

an average television set fell by 36%. Of more importance for

tropical climates like that of Jamaica, the average performance of

air conditioners has also significantly improved. Between 1973 and

1980 the average 2000 kcal/hr class air conditioner reduced its

energy consumption by 39%.
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Estimated Project Benefits

ASSUMPTIONS
ANNUAL % Inc Penetration
DEMAND of Effic Time Bbl/Yr. US$/Yr.

TECHNOLOGY SECTOR bbl/yr. Sector % Yrs @$15/Bbl
----- ----------------------------------------------------------------

High-Efficiency
A/C Units Resid. 832500 5 30 5 12488 187320

-ditto- C&I Elec 1642500 5 30 3 24638 369570

High-Efficiency
Sm. Refrigerators Resid. 832500 40 30 10 99900 1498500

-ditto- C&I Elec 1642500 10 30 6 49275 739125

High-Efficiency
Gas Stoves Resid 645000 35 20 10 45150 677250

High-Efficiency
Water Heaters Resid. 832500 5 50 10 20813 312195

-ditto- C&I Elec. 1642500 2 50 10 16425 246375

-ditto- C&I Fuel 937500 5 50 8 23437 351555

High-Efficiency
Elec. Motors C&I Elec. 1642500 40 5 6 32850 492750

TOTAL 324976 4874640

1.4.4 The major benefit of the program will be the reduction in

electricity growth with attendant reductions in foreign exchange in the

form of reduced oil imports and capital required for power investment.

Thus, reduced public sector debt will be an important outcome for the

government, lower energy costs for the domestic consumers, and more

competitive cost structures for the commercial and industrial sectors.

1.4.5 The costs for the high efficiency equipment are still to

be estimated in detail. However, preliminary economic analysis on

selected cases by MMET has indicated the value to the economy of more

rapid introduction of energy efficient equipment. For example, at

US$15/bbl fuel oil prices, the economic rate of return is over 100% on

the incremental cost for the importation of high efficiency window air

conditioners (Energy Efficiency Ratio (EER) 10), rather than low cost

units (EER 6). Similar results are expected for other high efficiency

appliances, such as refrigerators, pilotless gas stoves, and electric

motors. Further analysis of the net economic benefits of increasing

appliance efficiency will be performed by MMET and submitted to IBRD for

review, prior to the initiation of this project.

1.5 Project Implementation

1.5.1 As existing law requires appliances to be labelled, it

will be administratively simple to include the energy efficiency

requirements once the testing standard has been completed and the test

facilities modified.
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1.5.2 A priority list of appliances to be tested and labelled

under the program will be prepared by the BOS with the assistance of
consultants to be provided under the ESMAP Project, on the basis of

national economic benefits.

1.5.3 A local consultant also to be provided under ESMAP will

continuously coordinate the various private sector organizations which

will be represented on a review committe under the auspices of the BOS.

Thus, an important part of the project will ensure wide private sector

participation.

1.6 Project Costs

1.6.1 Estimated project costs are shown in the following table:

Estimated Costs for Energy Standards and Labelling
(in US$ equivalent)

1. Laboratory Equipment
Electrical Appliances 8000 8000

Air conditioners 4000 4000 12000

2. Training and Promotion 8000

3. Consultant Services
International Consultant

Travel 4 mission @US$1000 4000

Subsistence @US$120 for 33 days 4000

Fee 3 mnth/US$400/dy 24000

Local Consultants
Technical Consultant
6 mth/US$100/dy 12000

Legal Consultant
1 mth/US$100/dy 2000 46000

Total 66000

1.7 Institutional Aspects

1.7.1 The project will be coordinated by MMET and implemented by

the Bureau of Standards. No additional government staff are required to

undertake and complete the project. Coordination of the private sector
will be maintained by the local consultant who will provide support to
the BOS and coordinate the private sector activities. The private sector

will be heavily involved in the development of the standards and

labelling program and the local consultant will maintain a coordinating
linkage as well as ensuring the flow of international information from

the main international consultant.
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1.7.2 Consultants will be selected using World Bank procedures

once the project has been approved. Suitable local consultants will be

selected to carry out the necessary field work under the supervision of

the international consultants.

BWS/Annex5
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DEMAND MANAGEMENT - MIS

1. Lead Ministry: Ministry of Mining Energy and Tourism

2. Associated Ministries and Agencies

Statistical Institute of Jamaica.

3. Project Description

3.1 The Project comprises the establishment of an Energy Management

Information System to be operated by the Energy Division of the MMET in

conjunction with the Statistical Institute of Jamaica and the Planning
Institute of Jamaica (PIOJ) and PCJ Center for Energy Studies.

3.2 The MIS will include:--

(i) the collection, by the Energy Division, of monthly energy
demand statistics, with consumption of electricity and of
each petroleum product disaggregated into sector, subsector
and individual group demand;

(ii) the analysis of subsector and individual group energy
efficiencies and trends in relative and absolute terms,
in the light of prevailing economic conditions, and the

comparison of such efficiencies against efficiencies outside

Jamaica;

(iii) the formulation of appropriate demand management policy
recommendations;

(iv) the monitoring of the impact of specific policies on the energy
efficiency of target groups; and

(v) the issue by MHET within four weeks from the end of each

calendar auarter of the above statistical information for

each month in the quarter, and a summary of current energy
efficiency trends and n-olicies. /1

The project will be designed to optimize the use of available data, to

limit the collection of new data to essential areas and to ensure that the

energy efficiency analysis based on that data is focused on key policy areas.

3.3 To assist Government in the establishment and operation to MIS, the
ESMAP Project will provide:

/l Possibly to be issued as a supplement to the PIN0 Quarterly Economic
Review.
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(i) suitably qualified and experienced consultants to assist

the MMET, PIOJ and the Statistical Institute in the

design of the MIS system, iin the initial collection of

disaggregated supply data from PCJ and JPS, and demand

data from the principal consumer groups, and in initial

energy efficiency analysis and policy formulation; and

(ii) the provision of appropriate hard and software.

4. Benefits

The quality of any energy policy decision is essentially

dependent upon the underlying statistics that support the policy 
implemented.

It is expected that substantial investments in energy supplies could be

deferred once energy demand patterns are established and the appropriate

energy efficiency improvements introduced. Presently, substantial inefficien-

cies exists in the household sector. However, policy decisions to correct

this are not possible due to the lack of detailed knowledge on how energy is
consumed.

5. Staffing and Consultants

5.1 Staffing

No additional counterpart staff of the GOJ will be necessary
for this project. A computer programmer/system analyst and a data processor

are in place on the staff of the MMET.

Supervision of local and overseas consultants during field

missions will be carried out by the Energy Economics Unit of the MMET while

overall project supervision will be carried out by the World Bank.

Co-ordination with the Statistical Institute of Jamaica (STATIM)

has been arranged by MMET and counterpart staff are available in SIJ.

5.2 International Consultants

International consultants ahve not yet been identified for

this project. Contultants will be selected using World Bank procedures once

the project has been approved. The international consultants will be responsible

for ensuring the MMET system is compatible with information (in computer disk

form) provided by STATIN.

5.3 Local Consultants

Suitable local consultants are available to carry out the

necessary field work under the supervision of the international consultants.

6. Project Costs and Schedule

6.1 Costs

6.2 Equipment
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7. Schedule

7.1 The total time for the project will be nine months and consist of three

missions by the international consultants.

7.2 The first mission will consist of one week in which will 
allow for

the review of the existing systems, initial consultation with GOJ and the

local consultanis and detail work plan for the following two missions.

Equipment selection will be approved by the MMET prior to purchasing by the

international consultant.

7.3 The second mission will consist of field work and installing the MIS

on the MMET computer system. The system capability will be test run and

evaluated to meet MET requirements. Counterpart staff will be training in

the operation of the MIS as well as selection and use of the resulting economic/

energy statistics in developing energy policy.

7.4 The final mission will entail review of the MIS after three months

operation by MMET. The international consultants will remedy any deficiencies

in the system and make any necessary suggestions to further develop 
the system.
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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 U.S.A. Cable Address: INDEVAS

September 23, 1986

Dr. Allan G. Kirton
Permanent Secretary

Ministry of Mining, Energy and Tourism

P.O. Box 495
2 St. Lucia Avenue

Kingston, Jamaica

Re: Jamaica - ESMAP Program

Dear Dr. Kirton:

- May I thank you and your staff, particularly Mr. Nigel Grant and

Miss Beulah Clarke, for the courtesy and helpfulness shown to Messrs.

Poncia, Gaskin and van der Plas during their recent visit to Jamaica.

I am pleased that the mission was able to develop the proposed ESMAP

program with you and your colleagues, as set out in the Aide Memoire of

9/8/86. As you know, certain minor textual changes were made at the last

moment, and I therefore enclose for the record a further copy of the Aide

Memoire, which I trust that you will find reflects those changes

accurately.

We are now in the course of preparing Activity Initiation Briefs for

the ESMAP projects proposed and, following the conclusion of their

internal Bank review, we will write to you further regarding consultant

terms of reference and selection and project implementation.

In the meantime, as arranged with Mr. Grant, I look forward to

receiving the financial and economic cost analysis from MMET on the

proposed Domestic Appliance Labelling and Building Code Projects

(Annex A4, para. 5.2 and Annex A5, para. 1.4.5 of the Aide Memoire). In

addition, perhaps you would let us know if the other agencies working
with the mission in the preparation of the ESMAP projects -- particularly

the Forestry Department, FIDCO, Bureau of Standards, Ministry of

Construction, Institutes of Architects and Engineers, and Planning

Institute -- have any comments on the final text of the Aide Memoire.

ITT 440098 RCA 248423 WUI 64145 Y-7040
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I believe that the proposed ESMAP projects should make a significant

contribution in assisting the Government of Jamaica follow up the

principal recommendations of the Energy Assessment Report, and I am

looking forward to working with you and your colleagues in this regard.

Sincerely,

Robin W. Bates

Acting Division Chief
Energy Strategy and

Preinvestment Division II

Energy Department

Attachment: Aide Memoire

cc: Ms. B. McSweeney, UNDP, Jamaica

Ms. D. Demers, CIDA, Hull, Canada

CAH:JAM-a-2
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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 U.S.A. Cable Address: INDEVAS

September 22, 1986

Ms. Diane Demers
Canadian International Development Agency

Hull, Quebec
Canada

Dear Ms. Demers:

Re: JAMAICA - ESMAP Program

Further to our briefing meeting in Jamaica on September 7 and 8
last, I now enclose for your information a copy of my Back-to-Office
report, together with the Aide Memoire as mentioned therein.

As you will see, we are now proceeding with the proposed ESMAP
projects and I will keep you briefed as preparation proceeds. In the

meantime, please so let me know if you have any comments on the proposed
program.

Sincerely yours,

Christopher R. Poncia
Senior Energy Planner
Energy and Preinvestment

Division II
Energy Department

Enclosures

CRPoncia:rsl

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 U.S.A. Cable Address; INDEVAS

September 23, 1986

Dr. Allan G. Kirton
Permanent Secretary
Ministry of Mining, Energy and Tourism

P.O. Box 495
2 St. Lucia Avenue

Kingston, Jamaica

Re: Jamaica - ESMAP Program

Dear Dr. Kirton:

May I thank you and your staff, particularly Mr. Nigel Grant and

Miss Beulah Clarke, for the courtesy and helpfulness shown to Messrs.
Poncia, Gaskin and van der Plas during their recent visit to Jamaica.

I am pleased that the mission was able to develop the proposed ESMAP

program with you and your colleagues, as set out in the Aide Memoire of

9/8/86. As you know, certain minor textual changes were made at the last

moment, and I therefore enclose for the record a further copy of the Aide

Memoire, which I trust that you will find ,eflects those changes

accurately. 7 /

We are now in the course of preparing Activity Initiation Briefs for

the ESMAP projects proposed and, following the conclusion of their

internal Bank review, we will write to you further regarding consultant

terms of reference and selection and project implementation.

In the meantime, as arranged with Mr. Grant, I look forward to

receiving the financial and economic cost analysis from MMET on the

proposed Domestic Appliance Labelling and Building Code Projects

(Annex A4, para. 5.2 and Annex A5, para. 1.4.5 of the Aide Memoire). In

addition, perhaps you would let us know if the other agencies working
with the mission in the preparation of the ESMAP projects -- particularly

the Forestry Department, FIDCO, Bureau of Standards, Ministry of

Construction, Institutes of Architects and Engineers, and Planning

Institute -- have any comments on the final text of the Aide Memoire.

ITT 440098 RCA 248423 WUI 64145 Y-7040



I believe that the proposed ESMAP projects should make a significant

contribution in assisting the Government of Jamaica follow up the

principal recommendations of the Energy Assessment Report, and I am

looking forward to working with you and your colleagues in this regard.

Sincerely,

Robin W.
Acting Division Chief
Energy Strategy and
Preinvestment Division II

Energy Department

Attachment: Aide Memoire

cc: Ms. B. McSweeney, UNDP, Jamaica
Ms. D. Demers, CIDA, Hull, Canada

CAH: JAM-a-2
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UNDP/World Bank

Energy Sector Management Assistance Program

Malaysia

Power Sector Efficiency Audit

I. Introduction

1.1 The power entity of the State of Sabah, the Sabah Electricity
Board (SEB), is facing a number of operational problems, and would
benefit from technical assistance in formulating an action plan for
operational efficiency improvement. SEB has requested the Energy Sector
Management Assistance Program (ESMAP) for a detailed review of its

operating practices in the form of a Power Efficiency Audit.

II. Background

2.1 SEB operates seven major power plants with a total installed

capacity of 226.5 MW of which 94.5 MW is at the main Kota Kinabalu power
plant. This station has two relatively large and new generating sets of

14.7 MW each, commissioned in 1982. Available data indicates a very high

diesel consumption rate of over 400 gm/kWh for these two generators. The

rest of the installed capacity of 65.1 MW at Kota Kinabalu power plant,
consisting of a dozen 8.1 MW or less sets, is derated to 48.7 MW due to

cooling problems caused by recirculation of hot air through the

radiators. As a result of these problems, power generation at the Kota
Kinabalu power station has dropped by 50% in 1984.

2.2 Power losses in SEB have been rising in the recent years. In
1984, the latest year for which data is available, power losses as

percentage of gross generation were about 22.6%, up from 19.3% in 1982.
The losses range from about 12% at Kudat station (less than 2% of total
generation) to 27% at Labuan station (about 10% of total generation).

Losses at the main Kota Kinabalu station (about 45% of total generation)

have been around 20%.

2.3 Non-technical losses of SEB are estimated at 5-8% which

represents about US$4.6 million at current oil prices. The value of

technical losses is estimated at US$3.9 million.

III. Objectives

3.1 The objective of the Power Efficiency Audit is to define an

economically feasible action program for operational improvements. More

specifically it will:

(a) review the major generation facilities to identify areas where

plant rehabilitation is economically justified and analyze the
opportunities for improvement in maintenance practices;
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(b) prepare a comprehensive action program to reduce non-technical
losses, including an analysis of program costs, necessary
equipment and software requirements;

(c) estimate the level and location of technical losses, determine
their main causes, and prepare a practical, project-oriented
program to reduce technical losses in the short and long run.

IV. Cost/Timing/Status

4.1 At the request of the SEB and the Government of Malaysia, a
mission has been planned for October 1986, to implement the Power System
Efficiency Study. The mission members include one power generation
engineer, one transmission/distribution engineer, one commercial
engineer, and one economist. Total duration of the mission will be about
one month, and the total cost of the activity will be about US$100,000.



UNDP/World Bank

Energy Sector Management Assistance Program

Thailand

Lignite Development Study Project Proposal

I. Background

1.1 The recent Energy Assessment Report prepared under the joint
UNDP/World Bank Energy Assessment Programme identified lignite as an
important commercial energy source available to Thailand to reduce its
heavy dependence upon imported energy (52% in 1982). Lignite is already
an important fuel in power generation, but there is a need to formulate
an overall program to expand exploration and development of lignite for
non-power uses. The National Energy Administration has thus requested
ESMAP assistance to identify the prospects for and issues involved in
increasing lignite consumption and production over the medium to long
term.

II. Aim and Scope of the Proposal

2.1 This activity will focus on the following issues:

(a) Prospective Lignite Supply and Demand - focusing on quantity
and quality of mineable lignite reserves and the size of the
potential market for lignite in industry;

(b) Economic Issues - evaluating the competitiveness of lignite as
compared to alternative fuels on a delivered cost, useful
energy basis; and

(c) Institutional Issues - reviewing mining regulations and the
effect these have on lignite exploration and production, as
well as the respective roles of the public and private sectors
in lignite development.

III. Cost/Timing/Status

3.1 Preliminary estimates indicate that the study would cost about
US$170,000, excluding the Government contribution. The bulk of these
funds are likely to be provided by the UNDP from its country IPF for
Thailand. A draft project document has been prepared and a mission is
planned in late-October to finalize the project document and to agree
upon the schedule for the subsequent work which is expected to begin by
the end of the year.

IV. Documen tat ion

4.1 Thailand: Issues and Options in the Energy Sector (report
No. 5793-TH, September 1985).



UNDP/World Bank

Energy Sector Management Assistance Program

Syria

Power System Efficiency Audit

I. Objective

1.1 The objective of the Power System Efficiency Audit is to help

Syria's Public Electricity Establishment (PEE) prepare a program of

actions to reduce power system losses which are nearly one quarter of net

electricity generation. These losses consist of: (a) non-technical

losses due to statistical and metering errors as well as energy theft;

(b) technical losses in the power distribution system related to system

design criteria; and (c) losses in power generation due to lack of

adequate thermal conversion efficiency monitoring, maintenance planning,

and plant availability.

II. Background and Justification

2.1 The PEE power system consists of about 1700 MW of thermal and

hydro plants. The need for a Power System Efficiency Audit was

emphasized in the Syria Energy Assessment 1/ given losses in the PEE

power system around 24% of net generation. The implementation of a

vigorous action program to improve the efficiency of technical and

commercial operations should enable PEE to reduce losses to about 10-15%

of net generation. PEE already has formed a committee to work on loss

reduction. The committee's main focus has been on the reduction of

non-technical losses by checking the accuracy of substation metering and

that of industrial and customers. In 1984, the committee was able to

reduce losses by about 1% of net generation at a financial savings of in

the order of US$3.7 million. For the implementation of improvements on a

large scale, PEE requires the technical services and equipment to be

provided under the Audit.

III. Scope of Work

3.1 The Power Efficiency Audit's scope of work is as follows:

(a) classify the power losses according to type, i.e. technical or

non-technical (station service, technical loss, statistical

error, metering error, theft and diversion);

(b) determine the amounts of the technical losses at various

voltage levels;

1/ Syria: Issues and Options in the Energy Sector, May 1986.
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(c) prepare a comprehensive, costed and scheduled program for

reducing technical losses including optimizing real and
reactive power dispatch, adding of capacitors, if required,
changing design criteria, etc.;

(d) prepare a comprehensive action-oriented program for reducing
non-technical losses including improvements in metering,

billing and commercial operations;

(e) assess the capability of PEE for implementing the identified
power loss reduction prospects and define-any measures required

to appropriately strengthen the institutional framework for

subsequent implementation of a power loss reduction program;

(f) prepare a program to improve conversion efficiency of thermal

plants, including changes of instrumentation, controls,

training, etc.; and

(g) recommend supportive measures required for successful

implementation of the power-loss reduction program.

IV. Cost and Timing

4.1 The total cost of the Audit is estimated at US$162,000 of which

US$140,000 will be funded by UNDP from its country IPF, and US$22,000 by
ESMAP core funds. Staffing will consist of 28 manweeks of ESMAP core

staff and 25.5 manweeks of specialized consultant support--a power

distribution engineer, a commercial engineer, a steam plant mechanical

engineer and a steam plant efficiency manager. The equipment to be

provided under the project consists of (a) an IBM PC-AT computer and

accessories; (b) a Summagraphics Microgrid Digitizer; (c) Distribution

Primary Analysis Software (DPA); and (d) software for accessing DPA data

via the digetizer (DIG). The Audit is planned to begin the last week of

October 1986, for a period of three weeks.
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Tentative Budget for Use of Proposed SIDA ESMAP Funding

First Priority

1. Tanzania: Peri-urban Woodfuels Supply Phase II. The study cost will
not be known until Phase I has been completed and the content of
Phase II discussed and agreed with government.

Budget: Present best guess is US$ 350,000
Timing May - June 1987
Scope: Outline attached plus Aide Memoire

describing progress of Phase I to
date

2. Tanzania: Improvement of Efficiency of Energy Use in Tobacco
Industry

Scope: Outline attached
Budget: US$ 150,000 plus cost of satellite

remote sensing
Timing: To be determined; not before

spring 1987

3. Secondment of Forester

Job description: Attached
Budget: US$ 184,000
Timing: As soon as possible

4. Zambia: Energy Sector Review

Scope: Outline Attached
Budget: US$ 450,000 of which half covered

by IBRD
Timing: To be determined with government

but before end of CY 86 if
possible

5. Zambia: Urban Household Energy Strategy

Scope: AIB to be prepared but notes on
content attached (as per Bates
letter of July 15, 1986)

Budget: Not known, possibly US$ 150,000
Timing: To be determined

6. Botswana: Household Energy Strategy

Scope: Outline Attached
Budget: US$ 200,000 of which half covered

by IBRD
Timing: End CY 86

Budget:Bates:cse:NRN
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Second Priority

7. Laos Energy Assessment

Scope: Outline attached
Budget: US$ 300,000
Timing: To be determined

8. Zambia: Transport Sector Energy Demand Management Program

Scope: Outline attached
Budget: Not known, possibly US$ 100,000
Timing: To be determined

9. Zambia: Power Sector Efficiency and Rehabilitation Audit

Scope: Notes attached (as per Bates
letter of July 15, 1986)

Budget: To be determined, say US$100,000
Timing: To be determined

10. Zambia: Industrial and Mining Energy
Conservation/Substitution Options

Scope: Notes attached (as per Bates
letter of July 15, 1986)

Budget: Not known, say US$ 100,000
Timing: To be determined

11. SADCC: Household Energy Strategy

Scope: Outline attached
Budget: Not known, possibly US$ 575,000
Timing: To be determined

Budget:Bates:cse:NRN
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SUMMARY COSTING

US$ 000s over a two-year period

First Priority

1. Tanzania: Woodfuels Phase II 350
2. Tanzania: Tobacco Efficiency 150
3. Forester 184
4. Zambia: Energy Sector Review 225
5. Zambia: Household Energy 150
6. Botswana: Household Energy 100

Subtotal 1159

Second Priority

7. Laos Assessment 300
8. Zambia: Transport Demand Management 100
9. Zambia: Power Efficiency 100
10. Zambia: Industrial and Mining Conservation 100
11. SADCC: Household Energy 575

Subtotal 1175

Grand Total 2,334

Budget:Bates:cse:NRN



ESMAP: Tanzania

Fuel Project Preparation
The fieldwork for Phase I of the study will begin on October 1,

1986 for four weeks in Tanzania. The study will focus on issues and

options with respect to promoting peri-urban tree growing to supply
woodfuels to the following centers: Dar es Salaam, Dodoma, Arusha/Moshi,
and Mwanza/Shinyanga. A report on Phase I should be ready in March
1987. A meeting will then be held in Tanzania between the Government,
ESMAP, and donors to agree on the final scope for Phase II which could

proceed in May-June 1987. We currently envisage that Phase II will
involve the formulation and justification of peri-urban tree growing
projects (plantations, woodlots, agroforestry) centered around each of
the above urban centers. Detailed project douments will be prepared in
format which will facilitate rapid appraisal by prospective donors. The

final estimate of Phase I costs (to be financed by CIDA) is US$150,000;
and Phase II costs will probably be in the order of US$300,000-400,000.
Phase II costs can only be firmed up after Phase I has been completed
(i.e., in March 1987).



UNDP/WORLD BANK ENERGY SECTOR MANAGEMENT ASSISTANCE PIROGRAM(ESMAP)

AIDE MEMOIRE-

(RECONNAISSANCE MISSION TO TANZANIA, AUGUST 1986)

A. INTRODUCTION

1. This note concludes a World Bank reconnaissance mission by

Mr. A. Armar, Energy Planner, which visited Tanzania from 7 - 15

August, 1986. The mission was fielda&under the auspicies of the

joint UNDP/World Bank Energy Sector Management Assistance Program

(ESMAP) which is executed by the World Bank.

2. On the basis of prior discussions with representatives of

the Government of Tanzania, ESMAP proposes to initiate a program

of pre-investment studies in Tanzania to assist the Government

to address critical constraints in the energy sector - primarily

to alleviate growing shortages in the supply of woodfuels to the

main consumers in urban centers and tobacco producing areas of

Tanzania. The Energy Assessment Study on Tanzania 1/ identified

the problem of woodfuel supply/demand imbalances and the increasing

rate at which the country's natural forests and woodlands were

being depleted as the most pressing energy sector issue.

3. - The principal objectives of the reconnaissance mission was

to hold discussions with representatives of Government Ministries

to finalise the respective workprograms, timetables and logistical

arrangements for two preinvestment studies which are planned

for 1986/87 fiscal year. The proposed ESMAP sponsored activities

will cover:

(a) identification, evaluation, and formulation of a

comprehensive program to develop economically viable

pre-urban fuelwood plantations to augment woodfuel supplies

to Tanzania's major urban centers; and

1/ Tanzania-Issues and Options in the Energy Sector 'Report No.4969-TA,
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(b) formulation of an integrated program to upgrade the

efficiency of energy use in the tobacco industry, with
particular emphasis on woodfuel supply and use for
tobacco curing.

4. The mission consulted with representatives of the Ministries

of Energy and Minerals (MEM), of Natural Resources and Tourism

(MNRT), and of Agriculture and Livestock Development (MOALD).

Local representatives of bilateral and multilateral organisations

(CIDA, FAO) were also consulted.

B. Peri-Urban Woodfuels Supply Study

5. The proposed pre-investment study on Peri-urban woodfuel

Supply will be implemented by ESMAP in two phases. Phase 1 will
evaluate the issues and options, and Phase 2, detailed project

preparation work. Phase I is scheduled to begin by the first

week of October 1986. Funding for Phase I of the study has

been secured through a contribution from CIDA to the UNDP Energy

Account.

6. Steering Committee and Counterparts

The Government of Tanzania will establish a Steering Com-

mittee comprising Senior Technical Directors/Advisors of the

following Ministries to monitor the ESMAP study:

a) Natural Resources and Tourism

b) Energy and Minerals

c) Agriculture and Livestock Development

d) Finance and Economic Plannina

e) Prime Minister's Office

A letter nominating members to serve on the Steering Committee

has been sent by the Director of the Forestry Division (MNRT)

to the Principal Secretaries of the respective Ministries.

It was agreed that the Steering Committee will have discussions

with the ESMAP team at the beginning and end of the field work

during-October 1986. For day-to-day liason between the Govern-



ment and the ESMAP team, personnel from MNRT and MEM will be

designated as counterparts. The likely counterparts were

identified as Messrs. Kaale and Kilahama of the Forestry

Division (MNRT), and Mr. Sawe of the Energy Department (MEM).

7. Target Areas for Fieldwork

It was agreed that the following four urban centers

would be covered in the ESMAP study:

(a) Dar es Salaam

(b) Dodoma

(c) Arusha/Moshi

(d) Mwanza/Shinyanga

In the case of Dar es Salaam, special note would be tQken

of the recently completed study by the FAO/CP which was of similar

scope to the proposed ESMAP study. Other factors to be considered

included the possibility of increasing the use of agricultural

residues to supplement woodfuel supplies in the Arusha/Moshi

peri-urban area (ie, coffee husks) , and the Mwanza/Shinyanga

area (i.e. cotton residues). Data and information obtained as a

result of ongoing studies by MEM on charcoal production and the

use of charcoal and wood burning stoves would be incorporated

in the analysis of the ESMAP team.

8. Workprogram for Fieldwork

The tentative work program for meetings and fieldtrips

will be as follows.

First-week of Mission (from October 1, 1986): preliminary meeting1

will be held in Dar es Salaam with the Steering Committee, with

designated counterparts, and with other representatives of

Government agencies and organisations. These meetings will be

combined as appropriate with a review of ongoing projects in

Dar es Salaam area.

..... /4
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Second Week: field trips will begin by road to Morogoro and

Dodoma to assess the situation in and around Dodoma. After
a few days in Dodoma, the ESMAP team will continue the field

trip by road to Shinyanga, and then to Mwanza by the end of the
week.

Third Week: continuation of field trips from Mwanza at beginning
of week across to the Arusha/Moshi area. The ESMAP team will

return to Dar es Salaam by the end of the third week.

Fourth Week: the mission will continue meetings with repre-

sentatives of Government agencies and organisations in Dar es-
Salaam while evaluating the data and information gathered

during the fieldtrips. Discussions to wrap-up the mission

will be held towards the end of the fourth week. Prior to the

final meeting with the Steering Committee, the ESMAP team

will present an Aide Memoir outlining the missions preliminary
findings and conclusions.

9. Transportation

About 2 or 3 four-wheel drive vehicles will be used for

the field trips (by road from Dar es Salaam to Dodoma, Shinyanaa,

Mwanza, and Arusha/Moshi). ESMAP will provide funds to cover

the costs of leasing the vehicles and for purchasing fuel. The

MEM will assist in making arrangements for vehicles and for

supplies of fuel to be reserved for the mission at Dodoma,

Mwanza, and Arusha.

Conoosition of ESMAP Team

10. The ESMAP team for Phase I will comprise five consultants,
two of whom will be locally recruited. Subject to agreenent

by ESMAP Management, the Consultants will be:

1) Mr. P. Ryan - Forestry Specialist

2) Mr. P. Rochon - Forestry Economist

3) Mr. L. Bailey - Energy Economist

4) Prof. B.C. Nindi - Rural Sociologist (Local)

5) Mr. G. Mbowe - Development Credit Specialist (Local)



The ESMAP team will be led by an Energy Planner/Economist from

the World Bank. The final composition of the ESMAP team will

be confirmed by telex prior to the arrival of the mission in

October 1986.

C. Energy Efficiency in Rural Industries

11. On the basis of the mission's discussions with representatives

of MEM and MOALD, it was agreed that the proposed study on energy

efficiency in rural/agro-industries would focus exclusively on

the tobacco industry. Tobacco is identified as one of the priority

export crops for rehabilitation during the Economic Recovery

Program.

Scope of Study

12. The mission drafted a paper outlining the proposed study's

objectives, scope, and workprogram which was then reviewed by

representatives of the MEM, MOALD, and the Tanzania Tobacco

Processing and Marketing Board (TTPMB). Comments provided on

the first draft were incorporated in the second draft which

is attached. SIDA has agreed to fund the proposed study throuch

ESMAP.

13. The draft terms of reference covers the additional task

of evaluating the scope for minimizing energy losses at the

Morogoro and Songea processing plants. TheEnergy Department

of MEM will arrange a follow-up visit (during September, 1986)

to tne Morogoro Plant with a represenwative of the Tanzania

industrial Research and Development Organisation (TIRDO), tD
assess the merits of doing an Energy Audit of the plant during

the October-December 1986 processing season. ESMAP will be

informed of the findings as soon as possible. It was suggested

during the mission's discussions with representatives of the

TTPMB, that the scope of the proposed ESMAP study should be

extended to cover economic merits of retroffiting diesel

powergd irrigation pumpsets at the remote Urambo seed multi-

plication farm, with solar powered pumps.
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14. The mission agreed to incorporate the above two tasks

in the proposed study provided the available funds were

more than adequate to cover the main objectives regarding

upgrading the efficiency of energy use for tobacco curing.

The draft terms of reference would next be reviewed by ESMAP

management and discussed with SIDA. A revised draft final

version which will present more details on the background, scope,

terms-of-reference, workprogram and budget for the proposed

study will be sent to the Government shortly.

15. The tentative schedule is for ESMAP to initiate the

proposed study, during the final quarter of 1986, by arranging

for a resource assessment of tobacco producing areas using the

SPOT Satellite remote Sensing System of Sweden. Subject to

confirmation by ESMAP Management, fieldwork will begin in the

latter half of January 1987.

Next Steps

16. The ESMAP mission for the proposed study on Peri-urban Wood-

fuel Supply will begin fieldwork in Dar es Salaam by the

1st of October 1986.

17. A revised final draft on the workprogram for the proposed

ESMAP study on up-grading the efficiency of energy use in

the Tobacco industry will be sent to the Government by

October 1986.

Amarqu ye GArmar

Energy Planner,
Energy Department
The World Bank.

15th August, 1986



UNDP/WORLD BANK ENERGY SECTOR MANAGEMENT ASSISTANCE PROGRAMME (ESMAP)

------ --------------------- -----------------------------------

PRE-INVESTMENT STUDY ON IMPROVING THE EFFICIENCY OF ENERGY

---------------------------------------------------------

USE IN THE TOBACCO INDUSTRY TANZANIA
---------------------------------------

OBJECTIVES

1. The main objective of the proposed study 
is to assist the Govern-

ment of Tanzania ( GOT ) to formulate a technically and economically

viable plan of action to upgrade the efficiency of 
energy use for

tobacco curing and processing in the country. The proposed study

wouldinter alia evaluate previous initiatives 
by the GOT and other

local oroanisations to upgrade the efficiency of woodfuel use for

tobacco curing at the farm level as well as identify cost effective

measures to minimize energy losses at the two tobacco processing

plants. The present scope for promoting economic 
use of indigenous

ccal in the tobacco industry willbe re-iewed. Also options for

augmentinc woodfuel supplies in tobacco producing areas wIl b

evaluated.

2. The principal objectives of the tobacco curing 
aspects of the

proposed pre-investment study 
are:-

(a) to evaluate the impact of earlier initiatives to improve the

efficiency of woodfuel use in tobacco curing in 
Tanzania and, to

-augment woodfuel supply in the tobacco producing areas by tree

farmi-ng schemes;

o eientify economically and finarnciall' vinl-le means cy wnhi

ne c:ficicncy of woodfuel use for tabacco cucing in Tanzania can

ce spAraded with minimal investments;

(c) to identify economically and financially viable 
means by which

growing shortages of woodfuels in tobacco-producing areas can be

alleviated;

(d) to evaluate the present technical scope for and economic

viability of substituting wood with indigenous coal as 
the fuel

for tobacco curing in parts of the country;

(e) to .valuate the capability of extension services to promote the

adoc icn of improved technicues in tobacco producing areas;
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(f) to identify the full range of GOT actions needed to address
institutional, policy, pricing, and infrastructural constraints
that may have hindered earlier efforts to upgrade tobacco curing
methods;

(g) to formulate a least-cost strategy and comprehensive plan of
action for upgrading tobocco curing methods, for alleviating
shortages of woodfuels in tobacco producing areas,for and
improving the quality and value of the country's tobacco output;
and

(h) to formulate a strategy for mobilizing funds from both domestic
and external sources to reactivate and expand efforts -o uncradc
tobacco curing methods in Tanzania.

3. The principal objectives of the tobacco processing plant aspects
of the study are:-

(a) to evaluate through energy audits, the scope for minimizing
process energy losses at the country's two tobacco processing
plants at Morogoro and Songea;

(b) to evaluate the economics of fuel substitution with i'ndigenous
coal at the two plants (i.e. for raising process heat); and

(c) to formulate a plan of action combinino cost effecti-e
housekeeping and investment measures to improve the overall
efficiency of energy use at the two plants.

SCOPE WORK

Tobacco Curing

. This aspect cf the proposed study will consist of six main tasks
os nollows:

Task 1 Survey, Data collection and snalyis, od E'aluation of
earlier Programs;

Task 2 Assessment of options for upgrading the Energy
Efficiency of Tobacco Curing Practies,

Task 3 Assessment of options for augmenting the supply of
woodfuels in Tobacco producing areas;

Task 4 Evaluation of scope for substituting Woodfuels with
indigenous coal;
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Task 5 Identification of the Institutional, Policy, and
Incentive framework for proposed program; and

Task 6 Formulation and Justification of Plan of Action for
Tobacco

Task 1: Survey, Data Collection and Analysis, Evaluation of Earlier
Programme

5. This task will cover:

(a) collection of data and information on the i tobacco curing
practies by type and scale of operation, and by producing region,
the present situation regarding woodfuel supply demand in each of
the major tobacco producing areas, production levels in the
industry, and so on. Much of this data and information is
available in the Ministry of Agriculture and Livestock
Development (MOALD) as a result of recent studies on Export crop
Rehabilitation Programs. Field surveys will be arranged to
supplement and update currently available information;

(b) an assessment (by remote sensing techniques) oi tree cover in
tobacco curing areas. Arrangements will be made with the Swedish
Space Corporation for use of the SPOT Satellite remote sensing
system for this aspect of the pre-investment stcdo;

(c) review of the main achievements, constraints, and shortcomings of
earlier efforts by the erstwhile Tobacco Authority of Tanzania
(TAT) to disseminate more efficient tobacco curing barns and
furnace eg. the low profile barns, the Konde barn, and the JTS
Jacket barns), and to train farmers and extension workers to
adopt the improved practices.

Task 2: Assessment of Options for Upgrading the Energy Efficiency of
Tobacco Curing Practices

6. This task will textend ch analysis of ------i-

the earlier initiativc to cover a wieer r-:f
comparative costs and benefits of alternatives for upgrading dofforent
aspect of tobacco curing operations will be determined in the
Tanzanian context, with particular emphasis on:-

a) barn design,

b) furnance designs,

c) flue pipe systems; and

d) management of the curing process.
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7. The primary objective is to identify an optimal approach as has
been successfully implemented in neighbouring countries such as
Malawi. In this regard, it is important to note that very significant

reductions in woodfuel consumption per unit of cured tobacco leaf have
been achieved mainly by introducing improved techniques for managing
the curing process (eg. ventilation of barns, preparation of woodfuel,

packing of barns etc.). The options will also be assessed in terms of

economic viability and afford-ability to different scales of tobacco

curing operations (smallholders, cooperatives, etc.) in Tanzania.

Task 3: Assessment of Options for kus. tiz 1
in Tobacco Producing Areas.

8. This task will cover a evaluation of alternative approaches for

alleviating shortages of woodfuel supply in the major producino areas.

Specific issues to be addressed include the economic and financial

implications on the tobacco industry of the proposal made as part of

the tobacco component of the Export Crop Rehabilitation program that:-

(a) large scale tobacco producers should be recuired to establish

tree plantations equivalent to either 50 h;. cr 10% of the size

of their respective tobacco plantations, and
(b) small-holders should be required to establish up to 4 ha. of

woodlots per each 1 ha. of tobacco cultivated.

9. The economic and financial returns from each of several tree

planting strategies for tobacco producing areas (ie, large

plantations, communal plantations established by smallholders) will be

evaluated based on investment profiles for appropriate technical

packages (tree species, planting and cultivation methods, etc.). It

had been envisaged that the program to accelerate tree farming in the

target areas would be supplemented the establishment of tree nurseries

(for preferred species such as Cassia Siamea, Gmelina Arborea, and

Leucaena Leucocephala) in all the 14 Tobacco-producing Districts,

Task 4: Evaluation of the Scooe r Substila: -
nous Coal.

10. This task will cover all assessment of the present scope for and

implications for re-introducing the use of coal for tobacco curing in

regions within possible economic radius of the existing coal mines

(ie. the Ilima Colliery). Aspects to be evaluated include costs and

requirements:-

(a) to retrofit or modify curing barns, and

(b) to rehabilitate transportation infrastructure related to coal

movement.
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11. Prior to 1979, large tobacco producers in the Iringa area like the

members of the Southern Highlands Tobacco Growers Association (SHTGA),

had used up to 680 tonnes of coal/annum for tobacco curing. The

increasing costs of transporting coal from the colliery to the Iringa

area, coupled with the unreliability of deliveries are the main

factors which caused the formers to switch to the use of woodfuel. The

present economics of coal use vis a vis woodfuel for tobacco curing

will be determined.

Task 5: Indentification of Institutional Policy, Incentive Framework

for Proposal Program.

12. This task will cover a general evaluation of the policy,

institutional, and incentive framework that is embodied in the

National Tobacco Component of the Export Crop Rehabilitation

Programmes with the immediate objective of identifying factors which

may inhibit the effective promotion and dissemmination of more energy

efficient tobacco curing practices in Tanzania. Recommendations to

alleviate such constraints will be formulated.

Task 6: Formulation and Justification of Plan of Action

13. The results of work done under the Tasks abov will c i rt1

into a Plan of Action to upgrade the energy efficiency of tobaccc
curing practices in Tanzania. The Plan of Action will define and
justify, in economic and financial terms, activities:-

(a) to test and demonstrate improved curing barns and curring

techniques in selected areas;

(b) to rehabilitate tobacco curing extension schemes and services;

(c) to promote tree farming in the tobacco curing areas; and

possibly;

()to su,.bstitutev.o(e. ,:t:

c-;aS.

Details on each of the activities that could make up the proposed Plan

of Action will be provided, indicating their relative priority,

specific objectives, costs, economic and financial returns, financing

options, the local manpower and skill development required, and

possible implementation schedules. In the event that coal is

determined to be competitive with woodfuels, the detailed scope of any

additional pre-investment studies to promote coal substitution will be

defined.
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Tobacco Processing Plants

14. This aspect of the proposed study will consist of three main

tasks as follows:

Task 1 Energy Audits of Tobacco Processing Plants at Morogoro

and Songea;

Task 2 Evaluation of scope for fuel substitution with

indigenous coal; and

Task 3 Formulation and justIfici i cr Efficiecv ln

of Action for Tobaczo srocsi. Plert.

Task 1: Energy Audits of Morogoro and Songea Tobacco Processing

Plants.

15. This task will consist of:

(a) collection of data on the types, technical specifications, and

performance characteristics of equipment currently being used in

the Morogoro and Songea tobacco processing plants; and

(b) energy audits focussing on boilers, furnaces, and electro-

mechanical equiprient.

The audit team will conduct measurements of energy use, i

efficiency, power factor during the next processing season (i.e.

during October - December, 1986). The datta and information collected

during the audits will be evaluated and used as the basis for

identifying energy efficiency measures that (i) can almost immediately

be implemented with minimum investment (house-keeping measures); and

(ii) will require further inputs of engineering and investments over

medium term.

T a sk 2: aawtoI o,0nf Scc >r -I i S i:t2

Coal.

C6. The technicai a:-. :~mi v~ 1~'cI Im ~ ..

indigenous coal will be evaluated under this task. Ine Morogoro

processing plant is equipped with the dual fired (fuel oil/coal)

boilers. The infrastructural and logistics requirements to make coal

competitive with fuel oil will be evaluated.

Task 3: Formulation and Justification of Energy Efficiency Plan of

Action.

17. The findings of the studies and energy audits will be used to
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define a plan of action for minimising energy losses at each plant.
The recommended measures will be justifies in technical and economic
terms, and may introduce inter alia:-

(a) improved fuel preparation and combustion practices;

(b) improve steam utilisation;

(c) improved heat recuperation;

(d) improve power factor of electro-mechanical equipment; and

(e) iproved pilant management, pcrration, and mainzenance
Lra=tices.

The results of the analysis of fuel substitution with coal will also
be presented.

OUTPUT

18. The main output of the proposed pre-investment study will be a
report (supplemented by technical annexes) which will present a full
costed and phased plan of action for reactivating GOT efforts to
uipgrade tobaccc curin7 practices in th countr1,. Th fi nil and
economic justification for the plan of action, which may include pilot
demostration projects, extension schemes, etc., will be provided in
the report together with details on the nature, scope, and timing of
technical and financial assistance needed from both domestic and
external sources over a 5-10 year period, beginning in mid - 1987.

19. The report which will provide:

(a) an index of relevant economic financial, and technical
information to facilitate the appraisal by prospective donors who

S C Sc : t. -- -i-

2: C-~ 2:- 1- a - t f

monitor and impiement the piai. of actiu.

ORGANISATION OF STUDY

20. The proposed study will be done under the overall supervision of
ESMAP. A team of five specialists, led by an Ener.' Planner/Economist
from ESMAP' staff, will be responsible for carryin7 out the activity.
The specialists will be drawn from suitably qualified and experienced
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consultants, a number of whom will be recruited locally in Tanzania.
The Tanzania Industrial Research and Development Organisation (TIRDO)
will be contracted by ESMAP to perform the preliminary energy audits
of the Morogoro and Songea Tobacco Processing Plants. The expertise
required for the study (excluding TIRDO's input) will include:-

a) Energy Planner/Economist 10 man-weeks

b) Tobacco Curing Specialist 5 man-weeks

c) Tobacco Extensionist 6 man-weeks

d) Forestry Economist 6 man-weeks

e) Energy Conservation Specialist 5 man-weeks

21. The above ESMAP team will collaborate on a day-to-day basis

during fieldwork in Tanzania with counterparts representing the
Ministry of Energy and Minerals (MEM), the Ministry of Agriculture and

Livestock Development (MOALD), and the Ministry of Natural Resources

and Tourism (MNRT).

REPORTING REQUIREMENTS

22. Reporting arranoements for the proposed study are as follows:

(a) a detail briefing paper (referred to as an ESMAP Activity

Initiation Brief) will be issued at least one month before the

beginning of field work in Tanzania. The brief will be based on

this paper and will incorporate the background, objectives,

scope, terms of - reference, and the agreed workplan for the

proposed pre-investment study. The brief will be made available

to the Government of Tanzania, and interested donors, including
SIDA who are funding the study.

7: -ne fieldwork, and prior to the ESMAP missions
S C=ro. Tmnzania, an Aide Memoir will be prepared and

rLs._:ati ves of the Governmaet of Tanzania. The
reh wi prcsent the preliminary findings and

conclusions of tne ESMAP mission, will be used as the basis for
discussions in Dar es Salaam to wrap up the field work, and will

be used to solicit some feedback from the GOT counterparts.

c) about 2-3 months after the departure of the ESMAP mission, a

draft final report of the study (referred to as an ESMAP Activity
Completion Report) will be submitted to the GOT for review and

comments. The draft report will incorporate the detailed

analysis made members of the ESMAP team on their respective
assignments (sobmitztd as separate technical working papers), and
will have been reviewed and cleared within the World Bank.
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d) the Activity Completion Report will be finalised 
and issued after

the draft report has been discussed and cleared with the GOT.

The final report will incorporate the comments and suggestions

made by GOT. The report will be circulated to donors who may

have expressed an interest in funding the technical assistance

and investments defined under the agreed Plan of Action for

upgrading the efficiency of energy use in the tobacco 
industry in

Tanzania.



10

TENTATIVE BUDGET

23. The total cost of the proposed study is tentatively estimated to

be US$ 150,000 exclusive of the costs for the satellite remote

sensing assignment. The study will be funded by a grant from the

S:DA through the UNDP Energy Account. The preliminary breakdown

of costs is as follows:

Item Estimated Cost (US $)

1. ESMAP staff (10 man-wks) 10,000

2. Consultants (30 man-wks) 68.000

3. ESMAP Manage- (5 man-weeks) 5,000

met

4. Secretarial (7 man-weeks) 2,450

Services.

5. International

Travel Expenses 20,000

6. In-Country Travel

(Tanzania)Expenses 3,000

Expenses (field 10,000

Reportiny Expenses

(printing

Communications) 5,000

Sub-total 123,450

Contingencies (20%) 24,690

Grand Total 148,140
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ESKAP Energy Forester - Job Description

Duties and Responsibilities

Under the guidance of the Division Chief, you will be responsible
for developing and supervising a program of preinvestment work in
plantations dedicated for supply of woodfuels to households and
industries. You will also initiate the development and trial of
innovative technical packages of agroforestry and silvipastoralism to
enable the integration, where required, of commercial woodfuels
production with other uses of wood and with established cultural
behavioral and social practice of local inhabitants. The physical
environment of the tree plantings will range from high altitude semi-arid
lands to moist lowland tropics. Specifically, you will:

1. Identify economic prospects for the establishment of fuelwood
plantations in developing countries.

2. Identify opportunities to demonstrate through trials (which can lead
to commercial applications) innovative technical packages of
agroforestry, silvipastoralism or plantation and woodlot design and
management to increase affordable fuelwood production, especially on
marginal lands.

3. Prepare project briefs, terms of reference and requests for
proposals for preinvestment work to develop projects to the next
stage in the project cycle.

4. Liaise with governments and donors regarding funding of the
preinvestment work and preparations required in advance of
preinvestment studies.

5. Supervise consultants undertaking the preinvestment work, ensuring
that the quality of the technical and economic analysis is
acceptable and that contractors are taking advantage of the most
recent developments in the fields concerned.

Qualifications/Requirements (including desirable skills, knowledge and
abilities)

1. Master's degree or equivalent in forest production/forestry
economics, and a working knowledge of land use planning methods.

2. At least ten years experience in energy forestry project design, in
forest resource assessment, or in the design and evaluation of
agroforestry and silvipastoral systems.

3. Well versed in socio-cultural aspects of subsistence agriculture.

4. A demonstrated ability to undertake timely and thorough analysis and
to relate analytical results to policy and project issues.

ITT 440098 RCA 248423 ' WIJ 64145 Y-7040



5. Good communications and diplomatic skills. An ability to cooperate
in a team of professionals of varying background, under difficult
circumstances.

6. Reading and speaking knowledge also of French and/or Spanish is
desirable.

6. 6. 86/MG:j b
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POTENTIAL ESMAP ACTIVITY: ZAMBIA

Energy Sector Review

Background

1. Since the Energy Assessment report was issued in January 1983,
Zambia has experienced a four-fold devaluation and a further
deterioration in its external debt situation. Uncertainty as to the
implications of these developments for the country's energy investment
strategy, coupled with Zambia's relatively weak indigenous planning
capability, is limiting donor assistance in the energy sector at a time
when efficiency and continuity of energy supply and the minimization of
energy imports are vital to economic recovery.

Proposed Technical Assistance

2. Technical assistance is proposed to assist the Zambian
authorities in preparing an integrated energy sector investment program
and associated package of policy measures. The external assistance would
be complemented by extensive local inputs from Government, the energy
supply organizations and the University of Zambia. This would ensure
that the energy strategy was fully reflective of national conditions and
had the support and commitment of concerned national institutions. To
facilitate donor funding, recommended investment projects would be fully
specified and brought to prefeasibility status.

3. The analysis would build on the Energy Assessment and two
recent ESMAP activities: (a) an Energy Assessment Status Report (1985),
which made a first attempt at outlining a sector strategy; and (b) an
Energy Institution Development Assistance Project (1986), which
recommends steps to streamline and strengthen energy policy and
planning. It would include the following major tasks:

(a) estimation of the long-term evolution of energy demand, by major
type of energy user (industry, mining, commerce, transport,
agriculture, households and foreign consumers);

(b) definition of a least-cost energy supply strategy, based on the
economic cost of alternative fuels (principally oil, power, coal and
wood), which takes full account of economic inter-fuel substitution
and conservation options.

(c) recommendations for appropriate energy prices and demand
management measures.

4. Approximately 50 man-months of ESMAP staff, international and
local consultant input wouLd be required. Total cost is provisionally
estimated in the range of USS400 - 500,000.
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ZAMBIA

Urban Household Energy Strategy

Objective. Define a least-cost strategy for satisfying urban
household energy needs, identify and bring to prefeasibility status
justified projects and strengthen government capability to analyze
household energy options.

Components. (a) survey of fuel use by representative household
to establish pattern of energy demand by type of fuel and nature of use;
(b) estimation of economic and financial cost of alternative fuels
(fuelwood, charcoal, electricity, kerosene, etc.); (c) assessment of
potential demand management options (improved stoves); and (d)
specification of justified demand and supply projects (e.g. fuelwood
production, charcoal efficiency, improved stoves, power connections) and
recommended policy actions.

Comments

Addresses largest and most neglected source of energy demand
and puts scattered, small-scale local initiatives (stoves, kilns, etc.)
into more comprehensive framework.

Power Sector Efficiency and Rehabilitation Audit

Objective. Identify justified investments and operational
improvements that would lead to more reliable and less costly power
supply and improve ZESCO's cash flow.

Components. (a) analysis of size, economic and financial cost
of technical and non-technical power losses and power supply
interruptions; (b) identification and analysis of options for improving
the efficiency and reliability of power supply; and (c) definition and
costing of a justified program of rehabilitation and reinforcement
investments and improvements in power system operating procedure.

Comments

Focuses an important but negelected component of energy supply
system.

Industrial and Mining Energy Conservation/Substitution Options

Objective. Identify and bring to prefeasibility status
justified investments in industrial and mining energy conservation and
substitution, building on preliminary analyses by the Zambian Department
of Energy.
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Components. (a) analysis of public energy policy (pricing, tax
policy, tariffs, investment incentives, publicity, technical assistance,
etc.) to encourage efficient energy selection and use; (b) estimation of
the current and prospective economic and financial costs of alternative
energy supplies; and (c) on the basis of those costs, and building on
existing analysis of conservation and substitution options,
identification and prefeasibility analysis of justified conservation and
substitution projects.

Comments

Addresses key issue of potential for efficient conservation/
substitution of imported energy which initial government analysis
suggests is significant.
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BOTSWANA:ESMAP

HOUSEHOLD ENERGY STRATEGY

1. Wood is the main source of energy for households in Botswana.
Supplies are increasingly scarce around the major population centers in
Eastern Botswana. Since the Fifth National Development Plan (NDPV), the
Government of Botswana has initiated a number of studies and surveys to
identify the scope of the woodfuels supply/demand problem and to evaluate
options for alleviating the scarcity while maintaining the overall energy
policy of reducing the country's dependence on imported energy.

2. An Energy Assessment study of Botswana was completed in
September 1984 under the joint UNDP/World Bank Energy Sector Assessment
Program. Since the completion of the Botswana Energy Assessment, several
of the other energy activities pertaining to household energy use in the
country have been concluded. These include:

(a) surveys of energy use in urban households by the Botswana
Renewable Energy Technology Project (BRET);

(b) surveys of energy use and needs in rural communities by BRET
and also by the National Insitute of Development and Cultural
Research (NIR) in Gaborone;

(c) a study of electricity connection policy for residential
consumers by ESMAP;

(d) a feasibility study by GTZ on a local coal washing plant to
convert coal from a local colliery for use in commercial and
household sectors; and

(e) studies by the Rural Industries Innovation Center (RIC) on
identifying suitable wood- and coal burning stoves for
households and institutions.

3. The current Sixth National Development Plan (NDPVI) has
provision for further support and funding for these efforts under some
five sub-programs: the Energy Technology Substitution Program; the Rural
Energy Supplies Program; the Rural and Domestic Renewable Energy
Technologies and Extension Services Program; and the Alternative Energy
Development Program. As part of the follow-up to the Energy Assessment
Study in Botswana, the World Bank has allocated staff resources (total of
about 20 staff weeks) to ESMAP to formulate an integrated strategy and
action program to address household energy constraints and opportunities
in Botswana.

4. ESMAP requires additional cofinancing of the order of
US$75,000-100,000 to cover supplementary fieldwork and surveys to be done
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in Botswana as part of the Household Energy Strategy Study. It is
envisaged that such work will focus on the collection and review of
essential baseline data in the major population centers of Botswana, and
will require close collaboration with local groups including researchers
at the NIR.

5. ESMAP plans the following as the tentative work plan for the
proposed Botswana Household Energy Strategy Study:

(a) a reconnaissance mission (November/December, 1986) to discuss
and agree with COB, the purpose and scope of the work which
will focus on eliminating gaps and deficiencies in available
data and information on the household energy issue, and extend
the analysis of options to encompass the findings of the other
studies and surveys. It is envisaged that the proposed work
program will involve the use of locally based experts
(e.g., from the NIR);

(b) initiation of fieldwork and surveys (possibly March/April,
1987) as soon as agreement had been reached with GOB in the
scope and terms-of-reference for the overall effort, and when
the required cofinancing has been secured;

(c) quarterly visits to Botswana by ESMAP staff and consultants to
monitor, review, and guide the fieldwork and to maintain a
dialogue with concerned agencies of the COB; and

(d) a main mission by ESMAP staff and consultants in the second
half of 1987 (i.e., when the survey and data collection phase
was completed) to evaluate the results and to formulate a
least-cost strategy in consultation with the GOB. A final
draft report would be prepared after the main mission.



Energy Assessment for Lao Peoples' Democratic Republic

While the scope of an energy assessment for Lao PDR would need

to be agreed to during the visit of a reconnaissance mission, our current

perception is that this study might best focus primarily on four issues:

(a) Electric power development for export and local use.
The latter also would entail the question of drawing
on large hydroelectric power schemes for export to also

provide power for domestic use in surrounding areas
versus development of small generation plants in these
areas.

(b) Petroleum product supply, storage and distribution.

(c) Household/rural energy supply. This is linked to the
more general issue of isolated local energy production/
supply systems versus the development of regional or
national energy supply infrastructure.

(d) Priorities for strengthening the institutional framework
for energy analysis and policy formulation, given the
scarcity of skilled manpower and resources.

In analyzing the hydroelectric issues, the assessment team

would draw substantially on the analysis pursued under phase I of the

UNDP-financed and Bank-executed hydro study, and would need to cooperate

closely with the experts preparing that study and the Mekong Secretariat.

Hence, a main assessment mission might best proceed when the initial
results of phase I of the UNDP study are in hand.

An official government request is expected but has not yet

been received. Anticipated costs for the study are about US$300,000.

Bob Taylor
9/9/86

BTaylor:elv
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POTENTIAL ESMAP ACTIVITY: ZAMBIA

Transport Sector Energy Demand Management Program

Background

1. Despite efforts to contain the growth of petroleum demand,Zambian petroleum imports have remained stubbornly at 17-20% of the totalimport bill since the late 19 70s. As the largest consumer of importedpetroleum products, the transport sector accounts for some 45% of totalpetroleum demand. Experience in other countries, accumulated under theEnergy Sector Management Assistance Program (ESMAP), has confirmed thepotential for substantial short-term energy savings in this sectorthrough no or low-cost conservation measures, such as improvedmaintenance procedures, fuel system adjustments etc., and for savings inthe longer-term through cost-effective new investment.

Outline of the Proposed Assistance

2. The proposed technical assistance project would analyze:

(a) the characteristics and relative importance of the various
transport modes;

(b) current and projected fuel consumption and efficiency by type
of consumer;

(c) government policies affecting energy use in transport.

3. Based on analysis of this information, the specialists wouldestimate the overall potential for energy savings in transport and drawup a list of recommended measures to improve energy efficiency. Thesewould include both short-term actions which couLd be taken immediately(e.g., changes in operational procedures or policies, such as improvedvehicle maintenance or modification of vehicle import duties) and longer-term appcoaches, involving relatively modest investments, which would bedefined. In each case, the costs and benefits of the proposals would beclearly spelled out. A total of about ei!'ht man-months of consultant
time would be involved at a cost of about US$100,000.



POTENTIAL ESMAP ACTIVITY: SADCC REGION

SADCC: HOUSEHOLD ENERGY STRATEGY STUDY
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I. BACKGROUND

1.1 In the aggregate the SADCC Region has abundant energy resources

and aggregate energy supply exceeds aggregate energy demand. The main

energy resources consist of biomass (fuelwood, charcoal, agriculture

residues and agro-industrial residues), coal, hydro, gas and oil.

However, this aggregate view clouds severe imbalances in the energy

supply and demand relationships that exist in specific markets for parti-

cular energy forms, especially in the household energy subsector. These

imbalances are attributable to the long distances between the sources of

supply and the centers- of demand, the associated transport costs, the

underdeveloped systems of delivery, and lack of information about

interfuel substitution opportunities. These supply/demand imbalances are

particularly critical in the use of fuels in the household sector.

1.2 Woodfuels are the main source of household energy supply. Over

the past five years, woodfuels have increased significantly as a

proportion of total energy consumption. In 1984 woodfuels accounted for

about 80% of total energy consumption in the region, and much of the

demand originates from the countryside, where about 80% of the population

reside. In the rural areas, household fuels are mostly non-monetarized.

1.3 In the urban areas, however, commercial fuels provide for an

increasingly significant portion of the average urban household energy

needs. Kerosene for cooking and lighting, as well as electricity, are

becoming important components of the household energy budget, a trend

that is likely to accelerate with rising incomes and demographic

dynamics. In response to rapid population growth rates, urban centers
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will continue to be a source of increasing petroleum product demand and

residential electricity requirements.

II. SADCC HOUSEHOLD ENERGY STRATEGY

2.1 An explicit household energy strategy in the SADCC countries

during the next five years will have to give a strong emphasis to urban

areas, where:

(a) household fuel consumption is monetarized;

(b) cash incomes are more widespread;

(c) effects of concentrated urban fuelwood demand on deforestation

are intensifying; and

(d) management of demonstration projects is less difficult than in

the rural areas while, at the same time, the results should be

transferable to the design of projects in the rural areas.

2.2 The long-term objective of the strategy is to minimize the cost

to the SADCC economies of the supply of household cooking fuels and to

reduce the share of the financial cost of cooking fuels in household

budgets.
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2.3 The first and most urgent step in implementing SADCC's house-

hold energy strategy is to reduce fuelwood consumption in selected urban

areas. This requires a number of parallel activities:

(a) immediate investigation of the financial and economic viability

of finding substitutes for fuelwood in urban households. The

emphasis should be on substitution by kerosene and LPG in the

short term, followed by a possible transition to coal and a

greater penetration by electricity in the longer term. These

investigations should be followed by pilot demonstration

projects as soon as possible;

(b) large scale marketing of improved woodstoves in urban areas;

and

(c) careful consideration of the scope for increased fuelwood

pricing (including stumpage). These measures will increase the

financial viability of improved woodstoves in urban areas and

support the improved woodstove promotion projects region wide.

2.4 At the same time, there should be a continued effort to promote

tree planting in rural areas. Tree planting should be an integral part

of village agricultural activities to protect the soil; the additional

fuelwood supply is an additional benefit.

2.5 The second phase of the household energy strategy should be to

reduce fuelwood consumption in rural areas. This would involve extending

the urban fuelwood conservation and substitution projects into semi-urban
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and rural areas. The initial target areas should be those where there is

a severe local wood deficit but sufficient cash income for a significant

proportion of local households to purchase improved cookstoves and/or

substitute fuels. Governments should aim to have suitable projects ready

for financing and implementation within five years.

III. TERMS OF REFERENCE FOR TECHNICAL ASSISTANCE

3.1 The study will identify and articulate the key elements of a

household energy strategy study for SADCC, including:

(a) more efficient use of fuelwood, e.g., promotion of improved

woodstoves;

(b) development of viable alternative fuels for household cooking;

(c) financial and economic priciig of household fuels; and

(d) increased production of fuelwood.

3.2 In doing so, the study will start by examining carefully and

then building on the existing information, studies, analyzes and other

work which have been carried out in individual SADCC countries and for

SADCC as a whole. One of the end products will be the provision of

technical assistance to SADCC to help it prepare a household energy
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project. This project should focus on alternative fuels for household

cooking but should integrate and build on existing activities in improved

woodstoves and forestry/agro-forestry.

Sub-project 1: Kerosene.

3.3 COMPONENT 1.1: Household Energy Survey

(a) review of household energy demand data available; and

(b) carry out complementary survey work, where necessary, to deter-

mine possible market demand for stoves and alternative cooking

fuels over a range of likely prices.

3.4 COMPONENT 1.2: Preparation of Kerosene Pilot Project

(a) review of work completed on adaptation/development of suitable

low-cost kerosene stoves in the selected SADCC target markets;

(b) production of prototype kerosene stoves and consumer testing in

a representative sample of households in target areas;

(c) development and costing of methods for stove production by

local artisans; and

(d) design and costing of a pilot project to promote kerosene stove

production and marketing.

3.5 COMPONENT 1.3: Project Implementation
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Sub-project 2: Coal and Residues

3.6 COMPONENT 2.1: Stove Development and Testing

(a) review of work completed, if any, on adaptation/development of

low-cost stoves for: coal, lignite, coke, and agricultural

residue briquettes;

(b) review of chemical and combustion analysis of all available

grades of local coal, lignite, coke, and agricultural residues;

(c) completion of prototype stoves for each fuel, or groups of

fuels, and consumer testing in a representative sample of

households in target areas; and

(d) development and costing of methods for stove production by

local artisans.

3.7 COMPONENT 2.2: Evaluation of Fuel Production and

Marketing Systems

(a) coal: review and detailed costing of production options,

including untreated coal, briquetting of fines and rfoking;

development and costing of transport options for a range of

target markets; evaluation of investment requirements for

increased coal production; and

(b) agro-industrial residues: review and detailed costing of

options for industrial and/or small-scale production of
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agricultural residue briquettes; development and costing of

transport and marketing options; evaluation of investment

requirements.

Sub-project 3: Electricity

3.8 COMPONENT 2.3: Evaluation of Low Cost Electricity Household

Supply

(a) review and detailed costing of electricity supply costs to

households in the target markets, including proposals for

revised standards of electricity supply distribution; and

(b) evaluate the incremental investment costs required to supply

electricity to household at low cost.

3.9 COMPONENT 2.4: Pre-feasibility Comparison of Options

(a) review of results of components 2.1, 2.2, and 2.3; economic and

financial comparison of household fuel costs in the target

markets; formulation of production and marketing strategy

(volumes and prices) for coal and agro-industrial residues, and

for low cost electricity supply.

Composition of Experts

3.10 To carry out this work will require a team of international

consultants besides ESMAP staff. The team will consist of a mission

leader, marketing specialist, electricity pricing specialist, stove

manufacturing specialist, improved kiln specialist, socio-economist,

forestry specialist, forestry economist, and an energy economist.
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Cost

3.11 The cost of the proposed study at this stage is highly

tentative and needs to be refined in the course of a reconnaissance

mission. Possible cost in the order of US$575,000. This includes

provision for study related travel, consultancy fees, subsistence, field

surveys and administrative cost.
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OFFICE MEMORANDUM

DATE: September 8, 1986

TO: Mr. Richard S. Dosik, Chief, EGYS2

FROM: Ian Hume, Assistant Director, EGYPS

EXTENSION: 76894

SUBJECT: Missions to Sweden, Norway and India, September 11-30

Terms of Reference

Sweden

You will visit Stockholm September 11 and 12 to continue the

discussions with SIDA begun by Mr. Bates concerning a multi-year

agreement for a contribution to ESMAP of some $1 m per annum. Your

discussions will focus on:

(i) projects suitable for SIDA financing, based on a list of
specific "starter" projects requested by SIDA;

(ii) the need to channel the SIDA contribution through UNDP;

(iii) ESMAP use of Swedish consulting services.

With respect to (ii) you will seek to overcome SIDA's reluctance to
continue to use UNDP as a channel by stressing the joint World Bank/UNDP

basis of ESMAP and the critical character of the financial and other

support ESMAP receives from UNDP. As regards the use of Swedish

consultants, you will make it clear that, while ESMAP seek to maximize

the use of services from contributing countries, and is willing to

discuss doing.so in terms of possible targets, it can only commit itself
to such targets informally and on a "best efforts" basis.

Norway

You will attend the Hydropower Development Seminar organized by
the Export Council of Norway for September 16-19. As agreed with the
sponsors, you will make a seminar presentation on the ESMAP program with

particular emphasis on ESMAP's work on power efficiency audits. While in

Norway, you will also visit the Ministry of Development Cooperation to
discuss the status of its efforts to recruit a power engineer for

secondment to ESMAP, and to determine their interest in financing the

proposed Nepal small hydro development study.

India

You and Mr. Ernesto Terrado (EGYPA) will undertake a

reconnaissance mission September 22-29 for the study of India's non-
conventional energy program included in the FY87 sector work program.

The objectives of the proposed study are to assess India's experience in

non-conventional energy development, to evaluate prospects for

commercialization of non-conventional energy on a broad scale and to

P-1 867
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provide an overview of the sub-sector within which technical assistance
through ESMAP and, possibly, other forms of Bank assistance can be
considered. You will seek to reach agreement with the Department of Non-
Conventional Energy sources and other concerned GOI agencies on terms of
reference, including the specific areas on which the study should focus
in order to be of greatest use to both the Bank and India.

Distribution:

Messrs. C. Ulrik Haxthausen (EDS20), C.R. Rao Sahib (EDS12),
Pollak (ASAIN), Montfort, Saunders, Terrado, Bates (EGy)
Rothermel/Cox (UNDP)

RS k/mpr



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 U.S.A Cable Address INDEVAS

September 4, 1986

Mr. Y. Kishi
Assistant Resident Representative
United Nations Development Programme
House 60, Road 11A
Dhanmondi R/A
Dhaka, Bangladesh

Dear Mr. Kishi:

ESMAP: Bangladesh - Solar Photovoltaic (PV) Application Study

In reference to your telex dated August 7, 1986, attached hereby
please find the draft project document for this project. The principal
objectives of the proposed study are to assess the extent of the
potential market for high priority, technically and economically viable
uses of PV systems in Bangladesh, and to recommend measures for realizing
this potential. The study would be conducted by staff and consultants
under the joint UNDP/World Bank Energy Sector Management Assistance
Program (ESMAP).

We would appreciate receiving your comments and those of the
Government at the earliest opportunity. We expect to be able to launch
the study within 6-8 weeks of receiving your and the Government's
approval.

Best regards,

Ri rd osik
Chief, Energy Strategy &
Preinvestment Division II

bcc: Messrs.: Miller (ASPED)
Herbert (World BankResident Mission, Dhaka, Bangladesh)

Cox (UNDP, N.Y.)



UNITED NATIONS DEVELOPMENT PROGRAMME

Project of the Government of

BANGLADESH

PROJECT DOCUMENT

Title: Energy Sector Management Assistance Programme -- Bangladesh

Solar Photovoltaics Applications Study

Number: (from UNDP Resident Representative)

Duration: 12 months

Primary Function: Direct Support to the Ministry of Energy

Sector: (Govt. class) Natural Resource (UNDP class and code) 03.

Subsector: (Govt. class) Energy (UNDP class and code) 0350.
(codes from UNDP Resident Representative and UNDP
International Relations Department)

Government Implementing Agency: Ministry of Energy

Executing Agency: The World Bank (ESMAP)

Estimated Starting Date: Mid-October, 1986

Project Site: Dhaka

Government Inputs: in kind P10 UNDP Inputs: IPF, $110,000

This project document and its annexes constitute the agreement among the

signatories.

Signed:

On behalf of the Government Date

On behalf of the Executing Agency Date

On behalf of the United Nations Development Programme Date



PART I. LEGAL CONTEXT

1.1 This project document shall be the instrument (therein referred

to as a Plan of Operation) envisaged in Article I, Paragraph 2 of the

Agreement between the Government of Bangladesh and the United Nations

Development Programme concerning assistance under the special Fund sector

of the United Nations Development Programme signed by the parties on

July 12 and 31, 1972.
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PART II. THE PROJECT

A. Development Objective

2.1 Energy development, in general, is designated a "core priority"

in the Government's Second Five Year Plan (1981-1985). The major

objectives being pursued by the Government of Bangladesh in the energy

sector include improving efficiency of use and increasing the

availability of renewable resources to meet the growing demand for energy

in rural areas. Particular emphasis has been placed on substituting

imported fuels with indigenous resources.

B. Immediate Objectives

The immediate project objectives are as follows:

(1) Assessment of technical and economic viability of various solar

Photovoltaic (PV) applications, e.g., water pumping, rural

telecommunications, educational TV, refrigerators for health

centers, rural electrification and grid interfaced

electrification. The assessment will be based both on the

present (1986) and the projected (1991-1996) status of the PV

technology.

(2) Estimation of the present and projected market size for each

technically and economically viable application.
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(3) Assessment of the prospects for the manufacture and/or assembly

of 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 costed and time phased action plan for

expanding the use of PV for technically and economically viable

applications. Included in it will be estimates of priority

investment needs and returns, including projects suitable for

international financing.

C. Background and Justification

Background:

2.2 Energy consumption in Bangladesh is characterized by heavy

dependence on traditional fuels, such as cow dung, rice straw and husk,

tree leaves and twigs as well as sun light and wind. According to the

Bangladesh Energy Study carried out in October 1982 under the UNDP/World

Bank Energy Sector Management program, about two-thirds of the total

energy consumed in Bangladesh comes from these traditional sources. This

points out the overwhelmingly important role of traditional source of
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energy for the Bangladesh economy. The importance of the traditional

energy sources will increase as a result of emphasis on rural

development. The Plan, therefore, emphasizes development of renewable

energy resources, such as forests and other biomass, bio-gas, solar and

wind energy.

2.3 The objectives for the development of renewable energy sources

are:

(a) to achieve a system of balance between agriculture and energy

emphasizing use of indigenous energy resources like solar

energy;

(b) to improve efficiency of use and increase availability of new

and renewable sources to meet the growing demand in rural

areas;

(c) to aim at increasing technical capability in the field of new

and renewable sources of energy development.

Bangladesh's per capita consumption of commercial energy is about 36 kg

of oil equivalent per annum, about 90% lower than the population weighted

average for all low-income countries. Total per capita consumption of

energy is about 90 kg of oil equivalent per annum. Between 1976 and

1983, commercial energy consumption grew at about 5.8% per annum, while

traditional energy showed relative stagnation, increasing at less than 1%

per annum. In FY84, commercial energy consumption was about 3.4 million
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tons oil equivalent, of which imported fuels, petroleum and coal,

accounted for 37% and 5% respectively, natural gas 52%, and hydropower

6%. Consumption of natural gas, which accounts for about two-thirds of

electricity generation, increased at 13.5% per annum between 1978 and

1984.

2.4 In the immediate future the energy balance can only be modified

by measures to restrain the growth of energy demand through pricing of

energy products and electricity, and complementary measures to promote

energy conservation. Improvement of the energy balance in the medium to

long term can only be achieved by the development of economically viable

domestic energy resources, of which photovoltaics energy is an important

resource.

2.5 The potential of using PV systems for various applications was

identified by the joint UNDP/World Bank Energy Assessment Report. 1/ A

follow-up mission under the auspices of the joint UNDP/World Bank Energy

Sector Management Assistance Program (ESMAP) visited Bangladesh in April

1984 to review recent developments in the energy sector and identify

priority pre-investment strategy projects. 2/ It was recommended that a

feasibility study be carried out to investigate in detail the potential

of using PV systems for various applications in the country.

1/ Joint UNDP/World Bank Energy Sector Assessment, Bangladesh: Issues
and Options in the Energy Sector. Report No. 3873-BD October, 1982.

2/ Bangladesh: Energy Assessment Status Report, No. 015/84,
April, 1984.
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Justification:

Technical Viability of PV Systems

2.6 Today photovoltaics are considered to be a proven technology

for certain applications. The sharp reduction in the cost of the PV

cells and the associated development of amorphous silicon technology have

combined to produce the PV cell at a cost of between $3-5 to $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 D.C. - A.C.

inverters. The applications of Photovoltaics in developing countries,

has been demonstrated by projects undertaken by a number of international

agencies. Some of these projects are:

(a) USAID: PV systems for remote medical centers in Colombia,

Kenya, Botswana, Mali, and Egypt. Solar power refrigerator in

Peru, Colombia, Dominican Republic, Guatemala, Honduras, Haiti,

Guyana, Ecuador, and St. Vincent. Solar pumping systems in

Mali and Upper Volta.

2.7 The collective experience of these international agencies is

that properly designed and installed PV systems can be cost effective for

use in developing countries for certain applications in remote areas that

requires small amounts of power. The development of new types of D.C.

motors using permanent magnets and variable voltage, promise trouble free

operations of solar water pumps for more than ten years. Several such

systems are already in use in several African countries and have not had
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problems for many years. The life of storage batteries has been

increased together with improvements in their reliability. The vast

operational experience associated with remote PV system applications in

the United States, Europe and the developing countries is testimony to

the fact that PV is a mature and proven technology.

Availability of Solar Radiation in Bangladesh

2.8 Bangladesh offers attractive prospects for solar PV

applications because of high incidence of solar radiation.

Metereological data show that, at Dhaka (latitude 23* 43'N), the yearly

average of daily sunshine hours is 7.6, with a maximum monthly average of

9.1 in November and a minimum of 4.8 in June. Despite the partial

interruptions in summer by monsoons, solar energy is still abundantly

available and can be used in various applications to displace commercial

fuels or rapidly depleting traditional fuels.

Solar PV Applications In Bangladesh

2.9 The potential PV system applications in Bangladesh include:

(a) Water pumping: PV systems can be installed in conjunction with

electrically driven pumps -- usually using D.C. motors for

applications such as rural domestic water supply, water for

livestock and irrigation for small land holdings. The PV

systems are usually very simple consisting of PV array and its

supporting structure; often no batteries or regulators are

used.
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(b) Telecommunications: PV systems can be used to supply

electricity to rural telecommunication systems and also can be

used to provide either a conventional land-line phone system or

to provide VHF links to a central station.

(c) Refrigerators for vaccines: PV systems offer an attractive

alternative to electric power refrigerators. Usually the

electric refrigerators are run on an unreliable power supply or

kerosene powered units which are costly to operate and

maintain.

(d) Cathodic protection: The gas pipeline network in Bangladesh

requires electricity for cathodic protection and radio

telemetry. Typically small gas generators are used for

providing electricity in isolated areas. PV systems offer a

reliable and maintenance free alternative for this purpose.

(e) Education TV for rural areas: TV is increasingly being used as

a tool for education in rural areas. In addition to using TV

as a medium for education, it is also used to provide

information to farmers on farm related issues (weather

patterns, plant diseases, etc.) PV systems offer an economic

alternative to the gas generators or dry cell batteries that

are currently used for powering TVs.
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(f) Rural electrification: Villages which are far from the grid

are good candidates for rural electrification by PV systems.

Rural electrification may be full scale -- including fans,

cottage industries or limited to lighting at night only.

D. Outputs

(a) The primary direct output of this activity will be a detailed

assessment of the prospects for economic application of PV

systems in Bangladesh. The assessment will include a

determination of market potential, local manufacturing/assembly

capability, promising sites for applications within each

country and recommendations of policy and specific actions

which would facilitate the adoption of feasible applications.

Preinvestment projects suitable for financing by the

international donor countries will be identified, if warranted

by the findings.

E. Inputs

(a) Government

The Ministry of Energy will provide the following inputs (in

kind) during the life span of the project (12 months):

(i) Qualified professional and supporting staff who will

constitute the national staff of the project.
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(ii) Support services for the project staff, both international

and national.

(iii) Office space for international staff.

(iv) Provision for maintenance and recurrent costs of equipment

and materials provided under the project.

The monetary value of these inputs is estimated to be Bangladesh Takas

2,374,000. Details are shown in -Table 1 (Part IV).

(b) UNDP Inputs

UNDP will finance through the country IPF the following inputs

required for the project:

(i) UNDP Energy Account Inputs

o International experts 5 m/m 24,000

o Consultants

Engineer - Solar PV 2.5 m/m 24,000

Economist - Energy 2.5 m/m 24,000

o Administration 3,000

o Mission costs including

expert costs 20,000

o Reports 10,000

o Sundry 5,000

Total $110,000



JRS/Bangladesh/amm/8/18/86/rsl-8/28/86/rsl-8/29/86

-11-

The total value of the UNDP Inputs amount to $110,000. Details are shown

in Table 1 (Part IV).

2.10 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; and 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) Thorough understanding of economic methodologies used in

evaluating PV systems and market projections on a country-wide

basis;

(e) Knowledge of telecommunications; gas pipe line cathodic

protection; battery storage; engineering design of photovoltaic
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arrays (including support structure); variable voltage motor

driven pumps; PV powered refrigerators and lighting systems,

etc;

(f) Experience in developing countries and ability to accurately

gauge program implementation and other related institutional

capabilities;

(g) Ability to work with local counterparts; train them quickly,

and manage fast, yet accurate field data collection; and

(h) Ability to assess the implications of proposed PV systems

application with the social environments in the area.

F. Work Plan

2.11 The scope of work in this study will comprise a number of tasks

which are discussed below. In these tasks the main emphasis will be

placed on identifying economic applications of PV systems and developing,

if warranted by the finding, a preinvestment project. The analyses in

various tasks which pertain to the 1986-1991 time-frame will be based on

technology available today. The analyses covering the 1991-1996 time

period will consider projected developments in PV technology.

2.12 The methodology used by the consultants will comprise:

(a) interviews with agencies and individuals in Bangladesh who would have

a bearing on the development of PV systems technology in the country:

(b) field visits to a number of potential sites for installing PV systems
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for various applications, the sites 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;

and (c) field visits to a number of potential 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; and (f) preparation of the consultant

report.
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Task 1: Solar Resource Assessment and Collection of

Other Pertinent Information

2.13 The consultants will review the availability of solar radiation

and other climatic data in the country, especially the 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.;

U.S. Airforcebin Data, U.S. Aid., 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 measurement

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 PV

systems for various applications. 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.
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Task 2: Market Potential Assessment

2.14 The consultants will assess the present (1986) and projected

(1991-1996) market size for PV applications considered (para. 2.11). 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.

Technical Performance Analysis, Production Costs and Economic Analysis

2.15 Of the sites visited in the field for potential PV systems

applications, the consultants will perform a number of detailed 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. The characteristics of a

number of viable PV systems will be studied, including subsystems (e.g.,

PV modules, batteries, controllers, water pumps, lamps, etc.). 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. The number of simulations will be large

enough to help determine in definitive terms the economic viability of PV

systems on the one hand (para. 2.1.(1)) and draw reliable estimates of
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the current and projected market sizes, for PV systems on the other

(para. 2.1.(2).)

2.16 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. 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, manufacture and

assembly for various applications so as to arrive at the most cost

effective system. The consultants will also identify a broad time-phased

program for PV system applications in Bangladesh (para. 2.1.(5).) 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.

2.17 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 Government'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 loan packages, mutually acceptable to the consumer

and the Government. 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
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consultants will also determine LRMC and SRMC of PV applications where

appropriate.

2.18 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 (para.

2.11); and (b) the annual economic and retail costs of fuel displaced

(current and projected) in the country.

Task 3: Discussion of Policy Issues

2.19 The successful introduction of PV systems in the country will

need adoption of some policy measures by the Government. 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
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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 4: Preparation of an Action Plan

2.20 Development of a costed and time phased action plan for expanding

the use of PV for technically and economically viable applications will

be made. Included in it will be estimates of priority investment needs

and returns, including projects suitable for international financing.

2.21 This action plan will ensure that the PV systems: are based

primarily on tested commercial technology; could make a certain

contribution to the sectors of its applications; and have the "model"

value in that they have the potential of being replicated with necessary

modifications at other sites in Bangladesh, leading to successful

installation of the PV systems.

C. Framework for Effective Participation of National and

International Staff

2.22 The activities necessary to produce the indicated outputs and

achieve the project's immediate objectives will be carried out jointly by

the national and international staff assigned to it. The respective

roles of the national and international staff will be determined by their

leaders and set out in a Framework of Effective Participation of National
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and International Staff in the project. The respective roles of the

national and international staff shall be in accordance with the

established concept and purpose of technical cooperation.

H. Institutional Framework

The main Government agencies associated with the project will be the

Renewable Energy and Energy Economics section of the Planning Commission,

the Energy Division of the Ministry of Energy and Mineral Resources, the

Energy Monitoring within the Ministry.

2.23 Responsibility for energy policies and programs in Bangladesh

is dispersed over a number of agencies. The Ministry of Energy and

Mineral Resources has overall responsibility for commercial energy.

Operational responsibilities are vested in a range of public sector

entities responsible for commercial energy supplies.

2.24 At present there is no institutional structure for the

coordination of activities in the non-commercial energy sector. Various

government agencies, including the Ministry of Agriculture and the

Ministry of Local Government, Rural Development and Cooperatives, are

responsible for non-commercial energy.

2.25 The Planning Commission, which is responsible for macroeconomic

planning and produces the Five-Year Plans and Annual Development Plans

(ADPs), is also responsible for the preparation of the master plan for

energy.
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PART III. SCHEDULES OF MONITORING, EVALUATION AND REPORTS

A. Tripartite Monitoring Reviews; Technical Reviews

3.1 The Project will be subject to periodic review in accordance

with the policies and procedures established by UNDP for monitoring

project and programme implementation.

3.2 The Project will also be subjected to periodic reviews in

accordance with policies and procedures established by ESMAP for

monitoring projects and studies.

B. Evaluation

3.3 The Project will be subject to evaluation, in accordance with

the policies and procedures established for this purpose by UNDP. The

organization, terms of reference and timing of the evaluation will be

decided by consultation between the Government, UNDP and the Executing

Agency concerned.

C. Progress and Terminal Reports

3.4 The mission could begin work within 6-8 weeks of the time

funding becomes available and would be in the field about 3 weeks. The

mission will be led by an ESMAP staff member and would also include 2

consultants.

3.5 The consultants will submit the first draft within 3 months of

the completion of their field work by ESMAP, a final draft report will be

submitted to GOB for review and approval 6 weeks later.
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3.6 The consultant report will be presented in two parts: (a) a

detailed technical report which will include all relevant analyses; and

(b) a concise report preferably not exceeding 50 single spaced pages

which would be written in the World Bank UNDP ESMAP format and where the

findings of the technical report would be presented in clear and lucid

language intelligible to a wide audience. Following review within the

Bank and discussion with the GOB this report will be issued as an ESMAP

document.
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PART IV. BUDGETS

Table 1: PROJECTED BUDGET COVERING UNDP CONTRIBUTION (in U.S. Dollars)

Country :The People's Republic of Bangladesh
Project Number :
Project Title : Solar Photovoltaics Applications Study

Total 1986 1987
m/m $ m/m $ m/m$

10 PROJECT PERSONNEL

11 Intn'l Experts 5.0 24,000 5.0 24,000 - -

11.01 Engineer-Solar Pow. 2.5 24,000 2.5 24,000 - -

11.02 Economist - Energy 2.5 24,000 2.5 24,000 - -

13 Support Personnel - - - - - -

13.01 Secretary - 3,000 - 3,000 - -
15 Mission Cost - 20,000 - 20,000 - -
19 Component Travel 10.0 95,000 10.0 95,000 - -

50 MISCELLANEOUS

52 Reports - 10,000 - 10,000 - -
53 Sundry - 5,000 - 5,000 - -
59 Component Total - 15,000 - 15,000 - -

99 PROJECT TOTAL 10.0 110,000 10.0 110,000 - -
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INTERNATIONAL BANK FOR RECONSTRUCTION AND DEVELOPMENT Washington, D C. 20433 Cable Address: INTBAFRAD

INTERNATIONAL DEVELOPMENT ASSOCIATION U.S.A. Cable Address: INDEVAS

September 4, 1986

Mr. Y. Kishi
Assistant Resident Representative
United Nations Development Programme
House 60, Road 11A
Dhanmondi R/A
Dhaka, Bangladesh

Dear Mr. Kishi:

ESMAP: Bangladesh - Solar Photovoltaic (PV) Application Study

In reference to your telex dated August 7, 1986, attached hereby
please find the draft project document for this project. The principal
objectives of the proposed study are to assess the extent of the
potential market for high priority, technically and economically viable
uses of PV systems in Bangladesh, and to recommend measures for realizing
this potential. The study would be conducted by staff and consultants
under the joint UNDP/World Bank Energy Sector Management Assistance
Program (ESMAP).

We would appreciate receiving your comments and those of the
Government at the earliest opportunity. We expect to be able to launch
the study within 6-8 weeks of receiving your and the Government's
approval.

Best regards,

Riar .osik
Chief, Energy Strategy &
Preinvestment Division II

ITT 440098 RCA 248423 * WUI 64145 Y-7040



bcc: Messrs.: Miller (ASPED)
Herbert (World BankResident Mission, Dhaka, Bangladesh)

Cox (UNDP, N.Y.)



THE WORLD BANK/INTERNATIONAL FINANCE CORPORATION ,-

OFFICE MEMORANDUM
DATE: September 03, 1986

TO: A. Gulstone, Power Engineer, YS2

FROM: Montfort, Chief, EGYS1

SUBJECT: ESMAP: Togo - Mission Terms of Reference

1. You shobld proceed to Togo from Uganda (separate Terms of
Reference) and arrive in Togo on or about September 15.

2. In Togo you should join the power system efficiency improvement

mission comprising Messrs. Tedeschi, Nickson and Roeschli during its last

week. You should assist with the Aide Memoire and attend the wrap-up

meeting with the Government.

3. On your return to the office you should prepare a short back-

to-office report.

Cleared with & cc: Messrs. Thiam (WA2); Sigwalt (WAPEG)

cc: Messrs. Skillings (WA2);
Bauer, Mena (WAPEG);
Fish, Heron, Dosik (EGY)

AGulstone:tla

P-1 867
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File Title Barcode No.
UNDP - INT/83/005 - Energy Sector Management Assistance Programme [ESMAP] - Correspondence
- 1984/1986 - Volume 8 30189798

Document Date Document Type

Sept. 2, 1986 Telex

Correspondents / Participants
From: C. Feinstein and Masood Ahmed, Deputy Division Chief
To: Stephen Glovinski, Deputy Resident Representative

Subject / Title
Ghana [Payment for ESMAP wood industries residue utilization study]

Exception(s)
Personal Information

Additional Comments

The item(s) identified above has/have been
removed in accordance with The World Bank
Policy on Access to Information or other
disclosure policies of the World Bank Group.

Withdrawn by Date

Kim Brenner-Delp November 02, 2022

Archives 01 (March 2017)



THE WORLD BANK INTERNATIONAL FINANCE CORPORATION

OFFICE MEMORANDUM _----

DATE: September 2, 1986

TO: Messrs. J. U. Richter and Ch. F nstein , EGYS1

FROM: M. Ahmed, Deputy Chief, EGYSI

SUBJECT: GHANA: Energy Assessment/ESMAP ssion - Terms of Reference

1. On or about 4 September 1986, you will proceed to Accra, Ghana

for about one week. The purpose of the mission is (a) to review with the

Government the draft green cover energy assessment report and to agree on
a version to be issued under Blue Cover; and (b) to discuss with the

Government feasible areas of ESMAP follow-up.

2. Mr. Richter will lead the mission and will have principal
responsibility for evaluating with the Government the green cover energy

assessment report and the options for further ESMAP activities. Mr.

Feinstein will be responsible for updating the statistical information,

monitoring the sawmill residues project and any follow-up while the

mission is in the field.

Energy Assessment

3. You will evaluate with the Government the basic assumptions,

analysis, and conclusions and recommendations of the draft green cover

report, in particular as regards energy demand management, development
options in the principal subsectors, institution building, and

concomitant investment, financing and technical assistance

requirements. You will also update the key information on energy

pricing, energy production and consumption, and sector investment

programs for incorporation into the Blue Cover report.

E SMAP

4. You will discuss with the Government areas of possible follow-

up technical assistance under ESMAP. These include (a) updating of ECG's

accounts manual and establishing a staff familiarization program, (b)
energy ef f iciency enhancement in indus try, (c) energy efficiency

enhancement in transport, and (d) improving the efficiency of production,

marketing and end-use of household energy.

5. You will monitor the progress on the ESMAP activity related to

the more efficient energy use of sawmill residues. Time permitting, Mr.

Feinstein will travel to Kumasi on or about 13 September for two days to

review with the local consultants from Ru-tee their draft report on

sawmill residues sources and uses.

P-1 867



6. On return to Washington, D.C. on or about 15 September 1986,

you will prepare a brief back-to-office report. You will then proceed to

finalize (a) the ehergy assessment report for Blue Cover issue and (b)
ESMAP activity initiation briefs, as appropriate.

cw. & cc: Messrs. Davis (WAPEG), Berk (WAlDB)
cc: Messrs. Eccles, Husain, Bauer, Soto, Chaparro (WAP);

Isenman, Berk, Ijichi (WA1); Weissman (EISVP);

Dervis (IND); Hume, Bourcier, Montfort, Dosik, Iskander,

Ferroukhi (EGY); Harland, Rothermel, Cox (UNDP)

JURichter/dah


