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I. SUMMARY AND BACKGROUND

A. Summary .
1. The Problem

Economic development in Tunisia has brought about rapidly
increasing demand for emersy and it is expected that Tunisia
will become a net importer of energy sometime in the mid to
late 1980's. This in turn will strain Tunisia's balance of
payments as an increasing share of export earnines go to pay
for oil rather than for the importation of capital investment
goods. As with many other developing countries already in
this sitvation, rates of economic growth will diminish and
indebtedness will rise, and as the economy becomes more and
more dependent on net importation of oil at world prices, energy
subsidies will create an increasing strain on the government
budeet, or, to the extent that subsidies are eliminated, place
an inordinate burden on the poor as the price of energy for
basic needs rises sharply.

Responding to this situation, the Covernment of Tunisia (COT)
recognizes the need for a comprehensive energy policy that
addresses all aspects of the problem: Pricing of energy, the
introduction of renewable energy supply technologies, energy
conservation, etc. However, at present the GOT is limited in
its ability to develop such policies by: data on enerpy end-use
that is so fragmentary and unreliable that the impact of
potential enerpgy policies cannot be effectively zaused; a lack
of data on the cost and performance of renewable energy tech-
nologies under Tunisian conditions, thus making it extremely
difficult to assess the degree to which such technologies should
be promoted; an insufficient cadre of prefesgionals capable of-
quantifying and analysing alternative energy policy options for
considerat%on by government policy makers; a lack of access to
current developments in energy technology and related fields;
and a lack of exposure of Tunisian professionals to new analytical
and planaing methods.

2. The Project

The GOT has tegun to develop a cadre of professional analysts

for energy planning anc has berun the development of the necessary
data. The GOT has asked AID for help in completing its energy
planning capability and this project, which is a Tunisian effort
aided by an AIM funded contractor, is designed to alleviate the
problems described above. It consists of the following elements:
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(1) A comprehensive program of national enerry planning
leading to the evaluations of costs and benefits
of a broad range of energy policy alternatives;

(1d) The development of comparative cost-effectiveness
data on applications of renewable enerzy techmologies,
to include field testing of certain technologies with
detaile’ assessment of their cost-effectiveness and
market potential;

(1ii) The collection and analysis of primary data on
patterns of energy consumption in the household,
commercial and institutional sectors;

(iv) The creation of an energy library as a means for
continuing acquisition of current energy technology
research and analytical methods from the U,S. and
elsewhere; and

(v) A program of training Tunisian planning professionals,
consisting of both programs for selected individuals
in the United States and on-the-job training in
Tunisia as a major asnect of elements (i) « (iv).

At the end of the project Tunisia will have a cadre of professionals
in the Energy Task Force of thz Ministry of Mational Economy (MNE)
and nlsewhere within the COT trainec and experienced in the collec-
tion and analysis of energy data and in the develooment of policy
alternatives, who will contiiue the development of energy policy
options on an on-going basis. An energy refercnce library will be
stocked with appropriate English language journals and reference
works to keep the energy planning staff abreast of current develop-
ments. OQuantitative end-use data for the household, commercial and -
institutional sectors will be available and will have been inte-
grated with data collected as part of other sector projects to
allow a comprehensive picture of energy utilization in the entire
economy. Several renewable energy technologies will have been
tested in the field and the ground work will have been laid for
development of an indigenous industry manufacturing most of the
requisite renewable energy devices. The Energy Task Force will
have completed a comprehensive assessment of energy policy options,
using the data from the comparative analysis of rencwable energy
technolopy applications, the field demonstrations, and the eud-use
consumrcion data on the household, agriculture and transport
gectors.



B. Background

The project will complement or incorporate a number of projects
andiprograms already underway or completed, several with AID
assistance.

1. The Existing QT Fnergy Pfopram

Most of the energy planning currently done in Tunisia falls
into very narrow (and traditional) institutional lin=s. For
electricity and for gas and petroleum product supply it 1is done
by the Tunisian Gas and Flectricity Company (STEG) and by the
Tunisian Mational Petroleum Corporation (ETAF), respectively
(both of which fall under the liinistry of National Economy) and
as an incidental part of macro-economic and budgetary planning
by the Ministry of Plan and Finance.

The first major comprekensivz study of the Tunisian energy
gituation as a whole was undertaken by Gordian Associates
(London) under contract to ETAP. This work included a national
energy-economic planning model, various data studies, and a
report on energy tarification. It is recognized, however, that
the value of the effort remains somewhat limited due to the
absence of many key items of data on current energy consumption
and on renewable energy technology options.

The Prime Minister has designated the Ministry of National
Economy (MME) as responsible for the development of policy
recommendations for energy, and MNE has established an Energy
Task Force (ETF) under the direction of the Special Assistant
for Energy to conduct during the next two years a detailed
analysis of energy supply potenitial, consumption patternms and
conservation potential as a basis for the formulation of policy
options and program recormendations concerning energy pricing,
regulatory and educational programs and investment in energy
facilities. The ETF has at the moment three full-time profes-
gionals, plus part-time particiration of the staff members of
STEG and ETAP who worked on the Gordian study. The MV intends
to use this task force, aurmented with additional full-time '
staff (as identified in later sections of this raper) to conduct
and implement the proposed assistance and to act as a focal
point and conduit for disseminaticn of information developed
through the project to the votential users within the GOT and
the private sector.



2. AID Involvement in Tunisian Ener<y Programs

AID has already bezun to assist the COT in develoving the data
and skills nccessary for enerzy planning. Under the Renewable
Energy Project (664-0325) USAID is assisting the-GOT to develon
cost-effectiveness and cultural accentance data on a group of
rencwable energy technologies applical'le in the sertine of a
remote agricultural villapc, The focus of this project is on
the feasibility of a photovoltaic system serving ‘as the basis
for electrification of a rerote villase (not connected to the
grid). Small remote photovoltaic systems, windmills for water
pumping, small scale solar water and space hcating systems and
greenhouses with passive thermal storage and immroved insulation
will also be field tasted.

Through the centrally funded Energy Policy and Planning Project
(¢3G-5703) AIN is assisting the GU% in jo¥nE efforts to collect
primary data and to analyze patterns of energy consumntion in

the industrial, transport and agricultural sectors. These

studies focus on the training of Tunisian professional staff

and on establishing a continuing process for periodic collection
and analysis of enerry consumption data. They will be integrated
with the three similar sector studies included in the proposed
assistance in order to assure conyrehensive coverare of all
consunption sectors, the use of compatible assuwmptions, and the
avoidance of duplication of effort and statistical double counting
and/or gaps. Under the centrally funded Conventicnal Fnerey
Training Program (93(-9997) discussions arz currently underway
with the GOT to send several participants to the U.S. for academic
or applied training. This should be for long and medium term
training with the fields of study selected by the 70T and AID to
focus on development of energy rlanning capability. Several
Tunisians have also been sent to the Alternative Fnergy Technology
Progzam at the University of 'lorida, and to the Fnergy Mamagement
Training Propram at the ftate University of lNew York at Stony
Brook also under the Enerny Policy and Planninc~ Project. AID
expects to continue to nominate candlIdates to these courses at the
rate of two participants per year.

Under tlie ongoing Science and Technology Project (664-0300), a
subproject has been davoted to tralnin- for staff members of ETAP.
In addition to techmical short and redium term training supplied,
one participant is currently enrolled at an American university
in a degree program in the use of modelling techniques for energy
plarning. .




All of the above committed and proposed assistance nrojects
provide elements of the complex of skills and data needed to
carry out rnational energy planning. The assistance nroposed
here has grown out of an examination of the existing and
anticipated elements, and a careful assessment of the paps
that must still be filled by the CNT in order to develop a
comprehensivz energy planning capability.

Through the various projects described above, the U.S. program
of assistance to Tunisia will assist the GOT in developing such
a capability. The GOT has responded positively and efficiently
to program efforts to date, and has cooperated with AID in
designing this program of proposed assistance to fill the
rerainine caps so as to pive the COT a self-gustaining and
effective energy planning capability and process.

3. ~felationship to the AID Program Statement and Host
Country Priorities

The FY 1980 Program Statement for Tunisia (published 1/79)
states that the assistance progrznm is designed to help Tunisia
provide basic human needs for the poor, to achieve primary
development plar. goals of higher standards of living, food
gelf-sufficiency, full employment and social stabilﬁty and to
build a relationship betwzen Tunisia and the United States

that will continue to benefit both countries after termination
of concessional assistance. In particular the SPS points out
that assistance should be managed in ways that help mature
middle-income countries to build nrofessional and institutional
linkages that will survive the assistance prcjects that create
them. »

To the degrzz that effective ancrgy planning is able to control
or slow the increasz in the cost of energy at the macro-economic
level (which means reducing the level of oil imports to levels
lower than would otherwisc be tke case) it facilitates all
aspects of development insofar as the concomitant foreign
exchange benefit can be appliad to capital investments. At the
level of the energy consumer, since energy ig a basic good for
which a price increase has its most severe impact on the poor,
any avoided price increase dispronortionately benefits the poor
and thereby directly contributes to AID and COT goals of
providing basic human needs for the poor.

The project is specifically desioned to transfer analytical
skills to the institutions involved in the various facets of
comprehensive energy planning such that a cadre of professionals
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so developed can continue to provide the GOT with effective
planning capability. This transfer is to occur by a number
of training mechanisms, including U.S. training, on-the-job
training in Tunisia and the establishment of professional
and institutional relations which will allow Tunisian energy
researchers and planners continued access to U.S. technology
developments and resgsearch data. - :

In regard to host country priorities, planning for adequate
energy supply at minimum cost, and for the most efficient use

of energy, is at the core of the GOT development planning
efforts, particularly as the current situation of net oil exports
is likely to change to one of net imports within the next

5-7 years. It is one of the highest priorities of the GOT.

II. PROJECT DESCRIPTION

A. Goal, Purpose and Assumptions

l. Goal

The goal. of the project is the development of a capability
within the Tunisian Government for energy planning.

2. Purpose

The purpose of this project is to make available accurate
information on energy supply and demand options: to train
Punisian professionals to collect and interpret such informa-
tion, to devaelop policy options for consideration by the
Government and to provide access to related American research.

3. Key Assumptions

The key assumptions linking purpose and goal are as follows:

(i) That the Energy Task Force established within the
Ministry of National Economy will form the basis
for an enlarged energy analysis and planning
activity in Tunisia. '

(i1) That complementary programs will continue, which,
when combined with iLhe present project, will provide
the basis for a comprehensive and continuing energy
planning activity.
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(1ii) That energy demand data collection and renewable
energy technology field testing projects will
continue as a permanent feature of the GOT energy
planning program.

(iv) That energy policy options, once having been
defined and evaluated through the program of
analysis that is the focus of this project, will
in fact be considered by the GOT and that appro-
priate actions will be taken. '

B. Technical Interventions

1.~ Technical components

The project will consist of five technical elements, as follows:

Element 1l: General Planning Assistance

This project element involves assisting the Energy Task Force
established within the Ministry of Natonal Economy under the
Special Assista~t for Energy in the analysis of energy policy
optioi. Options to be considered include changes in the
pricing of energy products, energy conservation, the intro-
duction of renewable energy supply options, incentives for
private sector investments in certain technologies or conser-
vation actions, Government investment programs, and so forth.
As part of the process by which policy options are to be
formulated, a broad range of applications of renewable energy
technologies will be evaluated for cost, effectiveness and
market potential in Tunisia, certain renewable energy technologies
will be field tested, and information will be developed with
respect to energy end-use consumption in several economic
sectors. These requirements are identified as separate project
elements, below. As an aspect of this element comparative
cost-effectiveness data will be developed for conventional
energy applications to allow comparison of all energy options
for each application.

Element 2: Renewable enerqy technoloqgy assessment and field
testing

This project element involves the ongoing assessment of
renewable technologies for application in Tunisia, to include
field testing of certain technologies. Already selected for
testing are solar hot water heating for institutional application



(hotels, schools, hospitals, etc.) and wind electric conversion
systems (£CS). As the assessment proceeds additional techno-
logies will also be selected for field testing. The focus will
be on technologies already commercially available and which have
potential for manufacture in Tunisia. U.S. products are to be
used in limited quantities only where local manufacture is not
practicable. The solar collector panels, for example, are to be
manufactured in Tunisia where rrototypes have already been built.
The field test projects will provide data for continuing assessment
of applications of renewable energy technologies and are closely
linked to project element 3 that will provide the end use energy
consumption data necessary to assess the potential market and to
define the parameters of possible technology application.

Annex C ccntains a preliminary assessment of renewable energy
technolozies in Tunisia which justifies the two technologies
already selected for field demonstration.

Element 3: Collection and Analysis of Encd-Use Consumrtion
Pata in the Institutional, Commercial and Household

Sectors.

This project element is desizned to complement data collection
efforts already underway in the industrial, aegricultural and
transportation sectors. The actual data collection will be

the responsibility of the GOT through che Tunisian 'ational
Statistics Institute (INS). INS personnel have participated

in the development of tlie project, will have a continuing
participation throughout the project, and will te exrected to
continue in the future, through regularly scheduled national
surveys, to collect enercy use data for the use of naticnal
energy planners. AID will provide tecknical assistance to this
element throush the resident energy rlanner, throueb the short-
term assistance of technicians experienced in energy planning
and in primary energy data collection in developing countries,
and through the medium-term services of a survey snecialist, to
be hired under on AID funded host-country personal services
contract, who will also serve a coordinatine function for the
three sector surveys on behalf of the GOT. It should be noted .
that the essepce of the assistance to be provided is not the e
collection of data itself, but some assistance in how to collect
the data and most importantly, identification of what items of
data are most useful to collect. This involves specification in
advance of how a particular data item can be used in the general
energy planning p.ocess.

Project elements 2 and 3 are thus closely related. The ongoing
analysis of renewable energy options reauires not only data
from field tests {to identify cost under local conditions)
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but also the data from appropriate end-use sectors to identify
the extent of the potential marVet for a particular technology
application. These interrelationships are discussed more
fully in Annex B.

The critical skill deficiency in Tunisia is not the ability

to mount data collection efforts in the field. INS has consider-
able experience in surveys of all kinds, including surveys

of household expenditures that are directly related to the
proposed energy surveys. Rather, the needed new skills that
the proposed project will provide are planning skills such as
the ability to construct an analytical framework relevant to
the particular country situation, the ability to identify
critical data needs and to identify priorities for investi-
gations (which may be field tests to establish local costs

or particular items of ‘end-use consumption), the ability to
subsequently utilize the collected data for purposes of policy
option identification and evaluation, and the ability to
interrelate different issues within the framework of overall
energy planning.

An assessment of the practicality of a particular renewable
energy technology depends not only on the installed cost of the
technology (established by engineering estimate and by field
tests) and the scope of potential market (established by
consumption survey), but also on the energy pricing policy

in effect. Private sector cost-effectiveness of solar hot water
heating, for example, is unlikely to be established in the

face of continuing heavy subsidy to domestic fuel oil. Hence

the promotion of such technologies, assuming economic feasibility
as based on shadow prices of imported petroleum that is displacégd,
necessarily requires some intervention in the energw price
structure (either by tax subsidy to the intended user or by
elimination of the existing subsidy to all users, a both), which
in turn requires knowledge of the appropriate income and price
elasticities of demand. Thus the consumption surveys must be
designed in ‘'such a way not only to establish how much cenergy

for hot water is presently used in a particular sector, but

also how such consumption varies with income and price.

Price elasticities cannot generally be estimated with any

great precision from cross-sectional surveys and it ia

difficult enough even from pooled time-series and cross-section
data. The survey must therefore be designed in such a way

to identify the likely response of particular user classes

to price increases. For example, investment in solar heating

at a hotel following elimination of the implied fuel oil

subsidy is likely only if neither fuel switching nor conservation
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measures are available. Thus the consumotion survey should
establish, in addition to the guantity and manner of use of
hot water.in a hotel, the efficiency of the boiler and access
to alternative fuels.

The collection and analysis of end-use data for the commercial,
institutional and household sectors therefore relates to a
number of different aspects of the planning process and

provides information neccssary to analyse a variety of different
policy interventions, including pricing, investment programs,
conservation and others.

Element 4: Technical Library

Establishment of an eneray library will provide energy planners
and analysts with access to current developments in energy
technologies, analytical methods and the world enerqy situation.
The technical assistance nortion of the nroject element will,

in addition to choosing and nrocuring the documents and journals,
focus on establishing institutional contacts, providing trainina
in procurement procedures through which the library will continue
to receive and acguire the latest data in the eneray field,

and providing training in library procedures to ensure effective=-
ness of the librarv's utilization by GOT eneragv nlanning

staff.

The focus of the library will be «n reriodicals, with a minor
vortion of the acquisition funds earmarked for marchasc of
reference books. Several tynes of periodicals are to be
distinguished. TFirst are the newsletter type nuklications,
exemplified by the Solar Eneray Intellinence Remort, and
certain monthly newsletters focussed broadly on renewable

energy or on some special tonic such as biomass. Second

are scientific journals, tyrically rublished monthly or cuarterly,
exemplified by Enerzy Systems and Policy or Eneray. Third

are technical journals, commonly rublished monthly, such as
Solar Enginecering. Fourth are irreqularly nublished documents,
such as OECD, U.N., IFA and World Bank publications (exemplified
by the World Bank Staff Working P2per series or U.N. World
Energy Statistics, mublished annually). Finally are the
monthly abstracts in various fields published by the National
Technical Information Service (NTIS) or the DOE Energy Abstracts
published through Oak Ridge National Laboratory.
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Element 5: Institutional Development Through Staff Training
in Energy Analysis and Planning.

In addition tc on-the-job training components of the previously
enumerated project elements, this project element is directed
toward developing the institutional capability of the GOT to do
energy planning and energy policy formulation by in-service
training of GOT personnel in the United States, and by a series
of seminars offered in Tunisia concerned with certain special
aspects of the project.

The training in the United States will be given to approximately
six GOT personnel, drawn from the Enerqy Task Force of the MNE
as well as from the other agencies involved in the project

(STEG, INS, Ministry of Agriculture, Ministry of Transport, etc.)
The training is to be offered in facilities in the United States
actively engaged in energy research and nlanning, such as the
National Laboratories of the U.S. Department of Energy and
certain university centers. The participants will focus on the
acquisition of analytical techniques and cureent U.S,

approaches to energy research and management by working with
American technicians and planners cn actual problems. The
training problems will be defined in the context of the overall
project and will deal with smecific topics such as evaluation

of the wind potential or solar pond resource in Tunisia by
working with specialists in thesc areas at the Solar Energy Research
Institute (SERI), or refining the Gordian study supply-demand
balances for Tunisia by using the new energy e¢nd-use data from
the consumption surveys together with the computer models
available at Brookhaven National Laboratory.

The training carried out in Tunisia will take the form of a
series of seminars keyed to the activities and data ocutput of
elements of this and other AID projects and offered by experts
in the employ of the contractcr. These seminars may range from
very practical topics offered to technicians involved in the
manufacture, installation and monitoring of the field test
equipment, to' seminars focussed on specific analytical and/or
planning skills that may be adopted by the GOT encrgy planning
staff.

All of the U.S. training and the Tunisian seminars will be
designed to upgrade existing skills and will involve GOT

staff who are already involved in cnergy analysis and planning.
The Tunisian seminars may be from a few days to two weeks in
length, decrending on the particular topic, and U.S. training
sessions will last from one to Zour months. The Tunisian
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seminars will be given in Frcnch, while participants chosen
for U.S. training must demonstrate adequate knowledge of
English.

2. Project Implementation

The project is to be implemented by the Ministry of National
Economy, through the Energy Task Force under the Special
Assistant (Chargé de Mission) for Energy.

a) General Energy Planning

The general energy planning and 2nalysis function, leading to
the formulation and evaluation of specific energy policy
options, will be conducted by the Energy Task Force. The
contractor's resident energy planner, assisted by short~term
experts, will participate in this analysis. The GOT will
provide the resident advisor with office space in the offices
of the Energy Task Force in ordcr to ensure day-to-day contact
with pertinent GOT staff. The analytical framework to be

used for this planning and analysis function is sketched out
in Annex B. It should be net2d that the technology field tests
a1l end-use data collection surveys discussed separately below
are closely rclated to the overall planning function and will
be integrated therewith.

b) Renewable Energy Technslogy Assessment and Field Tasting

The assessment of rencwable énergy tcchnologies will be con-
ducted by the ETF with the assistance of the contractor's
resident energy planner. This continuing analytical evaluation
of technology options will indicate certain data needs, either
with respect to the cost and rperformance of specific technologies
under Tunisian conditions, or with respect to the effectiveness
and market potential of certain arslications. Once a technology
has been selected for field testing, the GOT will decide which
agency will be responsible for im-lementing the actual field
tests. For the WECS and solar hot water field tests the GOT

has already identified STEG as the lead agency. An individual
within that agency will be designated for each test as nroject
manager, responsible for all aspects of the project. He will

be advised by the contractor’s rencwable energy snecialist,

who will have had prior expcrience in field tests of such
technologies and who will assist the Tunisian manager in such
matters as procurement of U.S. equipment and arranging for
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U.S. specialists to advise in certain technical matters such as
instrumentation and monitoring equipment. The results of the
field tests will be made availakle to the ETF for further
analysis and assessment, leading eventually to recommendations
by the ETF as to the degrece to which GOT should take further
actions to support the introduction of certain renewable energy
applications. Annex D contains detailed descriptions of the
two field tasts already selectcd, including more detailed
elaborations of inputs, schedules, resource' requirements and
manpower requirements.

c) Collection and Analysis of End-Use Consumption Data
in the Commercial, Institutional and Household Sectors.

The responsibility for implementation of this project element
rests primarily on the GOT. Initially, the necessary analysis
of possible energy options and nolicics will be done by the
ETF with the assistance of the contractcr's resident energy
planner. As this process identifics specific data elements
necessary to develop specific policy options, responsibility
for collecting the data will fall c¢n INS, whose manager in
charge of the field survey teams will be assisted by ccntractor
provided short-term consultants who have special expertise in
the design and execution of energy consumption surveys. The
actual data collection as part of this project will be in two
phases. First is a pilot survey, conducted early in the
project (May 1982) and designed to provide some first order
data points for the ongoing eneray planning analysis as well
as to test the survey instrument itself. Experience in similar
efforts in other countries suggests a pilot sample size of
approximately 300 households, stratified by income grouping
and region, plus some 20-50 commercial and institutional
samples, identified for this —roject with a view to nroviding
input tc the rencwable energy field tests. The second aspect
is a full survey, scheduled for January 1983 which would
typically provide five to ten tim:s the pilot'sux‘vey coverage
It must be recognized, however, that one of the objectives of
the pilot survey is to cstablish the dimensions of necessary
statistical coverage.

INS, aided by the National Comruter Center (CNI) will provide

the staff for the surveys and 2lso for verification, keypunching
and initial statistical tabulaticons, using INS and CNI facilities.
Further analysis in terms of evaluation of energy ontions,
determination of income elasticities, updating supnly-demand
balances, etc. will be the responsibility of the ETF, again
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with the assistance of the contractor's resident energy planner.
The objective of this project element is not so much the
collection of data for its cwn sake, though such data is needed
for analysis elsewhere in the project, as it is tc teach an
analytical aepproach to determining data needs and to assist

in establishing an ongoing data ccllection process to serve
future energy planning needs.,

d) Energy Library

The principal purpose of establishing thc energy library is

to provide the energy planning staff of the GOT with current
information. It therefore follows that the energy library
should fall under the jurisdiction of thec Ministry of National
Economy (MNE) and be physically located in the already exist-
ing library of either STEG or ETAF. A minimum half-time
English~speaking and reading librarian will be responsible for
maintaining the circulation lists for periodicals, maintaining
subscriptions and contacts with institutions in other countries,
and providing related services to library uscrs, including
cataloging and sign-out procedures. Access to the library
will be open to the staff of the MNE and its agencies (STEG,
ETAP, etc.), as well as to the energy planning staff of other
government agencies and to the university and research
community.

The contractor will be expected to provide the short-toerm
services of a library specialist who will assist the Tunisian
librarian in the procurement of U.S. publications, in
acquisition procedures, and in establishing contacts with
counterpart institutions in the U.S. and elsewhere (inter-
national organizations, etc.).

e) Training

The short-term seminars in Tunisia will in most cases be
offered by the short-term consultants during their visits to
Tunisia, &t locations to be providcd Ly the GOT. The specific
material to be offcred in cach inctance will he agreed upnn
between the GOT and the resident energy planner prior to the
instructor’s arrival, so that they may have sufficient time for
preparation cf lectures and instructional materials. These
seminars will be given in French. The organization of

the U.S. training will be the responsiblity of the contractor.
Once the general scope of a warticular training course has

been defined in collaboration with the GOT, the contractor

will design a travel schedule and negotiate with the corresponding
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host institution the narameters of the training program to be
carried out in the U.S. It shculd be noted that cexperience
indicates that for such training to be cffective a considerable
amount of time must be set aside by American countermarts,

which in turn mandates that the host institution be reimbursed
for staff time. The project budget makes allowance for the cost
of 6 person-months of nrofessicnal staff time for such participa-
tion by host instituticn personnel.

Experience with similar training projects elsewhere also suggests
the need for 2 very focussed wcrk =rogram cen ered on some
specific problem assigned to the traince for completion during
his U.S. visit.

3. Project Inputs

The total cost of this project is U.S. 82.9 millions. Of this
total, U.S. 81.3 million will e funded by AID with the balance
(equivalent to $1.6 million) ceontributed in Tunisian Dinars by
the GOT. AID financed inputs will include technical assistance,
training and commodities. The GOT will provide its input in
kind through staff salarios, logistical support and cummodities.

a) U.S. Inputs

(1) Technical Assistance

A large nortion of the U.S. in-uts will be as technical assistance
provided through a host countrzy contract to a U.S. contractor
(firm, university center, or a ccnsortium of such institutions).
These services will include two lono-term advisors, one an anergy
rlanner and chief of narty and the other a smccialist in renewable
encrgy *“echncloqgy field teste., Alsc to he nrovided are the
services cf 1 number of shcor*-term consultants ~rovidinzy expert
gservices and a certain amount of home office staff suriort.

The precise duties and exnected gualifications of hoth

resident advisors and certain of the short-term consultants

are set forth'in Annex .5, rart 4 (Request for Technical

Proposal, Terws of Refarence for 3cope of Work). Technical
assistance will also be provided through the medium-term

services of a survey specialist, to be hired under an AID funded
host-country rersonal services contract, who will also serve a
coordinating function for the three sector surveys on behalf of
the GOT. The rrinciyal functica of all advisors is to assist the
Tunisian Energy Task Forcc, as wcll as other agencies and
individuals the GOT may identify as the project »nrocceds, in
developing data and skills through cn-the-job training.



(1ii) Training

On-the-job training is an essential component of the project,
and indeed the major function of the resident advisors to be
supnlied by the contractor is to work closely with GOT staff to
transfer analytical skills. The sihort-term consultants will
also be expected to participate in the training aspects of the
project by giving training seminars in Tunisia in selected
topics related to the project.

In addition, the project provides for U.S. training to be designed
and arranged by the AID fundedé contractor for six GOT staff
members. This will take the form of programs of study at

stitutions in the forefrent of energy policy and

-ergy technoiogy research (Universities, National Laboratories

! the U.S. Dept. o Energy, etc.).

{1ii) Commodities

he project will provide for the ccst of certain commodities
ot available in Tunisia, particularly some of the monitoring
and instrumentation required for the rencwable energy field
demonstrations and some technclogy components (such as the
small wind electric conversion systems now commercially
available in the U.S.) which could be manufactured in Tunisia
but which could not be available in the project time  frane.
The cost of compcnents of systems that can be manufacturad
now in Tunisia, such as the sclar collectors and storazye
tanks for the solar hot water heatling systems, will be
assumed by the GOT. The project will also pay for the cost
of acquisition of periodicals and other library materials

not available in Tunisia. All commodities will be nrocurad
by the GOT with the advice an< assistance of the AID furde?d
contractor.

b) Government of Tunisia Innuts

As noted in the summary, the Governient of Tunisia will contri-
bute approximately 55% of tho total value of this project.

The GOT will ray for various staff, loaistic support and
certain commodities.

(i) staff

The GOT will pay for all funisian staff involved in the project,
including the staff of the Encrgy Task Force assigned tc the
project, staff from other agenciecs and ministries assigned to
the project (ec.g. from STEG and cthers involved in the field
demonstrations, and the costc of INS staff involved in the field
surveys for collection of cnerqy end-use data).
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(1i) Logistical Support

The GOT will pay for all logistical support recquired by the
project, including oifice space for the contractor's resident
advisors and associated bilingual secretarial services, transla-
tion services, local transportaticn; the sites for the field
tests, and the logistical supnort for the field surveys (rrinting

of questionnaires, computer time for data analysis, etc.).

(iii) Commddities

The GOT will pay for the local cocts of manufacture and installa-
tion of the renewable energy systcms to be field tested under
this project. Only those comncnents not available in Tunisia
will be imported from the United Ctates and —~aid for by the
project. The GOT will also ray fsr any incidental supplies
necessary for the establishment of the energyv library (i.e.

costs other than the actual acquisition cost of overseas

journals and rublications, such as shelving, cataloging
materials, etc.).

¢c) Summary of Inputs

(1)United States Contribution (U.S. Dollars)
Technical Assistance 964,000
Training 66,000
Commodities 197,000
Contingency and Inflation 73,000

TOTAL 1,300,000

(iiyTunisian Contribution (U.S. Dollar Equivalent)
Staff Salaries 470,000
Logistical Support 164,000
Commodities 700,000
Chntingency and Inflation 266,000

TOTAL 1,600,000

(iii)Project Total Uu.s. g 2,900,000
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Wind electric conversion systems (WECS) may raise social
impact issues in thcse applications that are not connected
to the grid. These applications are very similar, in terms
of potential social impact, to the ones being studied under
the related AID project on Renewable Energy (664-0325), a
project specifically focussed on the cultural acceptability
of renewable technologies in remote agricultural villages.

Tunisia is in the forefront of developing countries in terms
of demonstrating expansion of opportunities for women in

all fields. Currently, women occupy responsible positions
in a number of ministries and are among the professional
staff working on energy research and planning. This project
will work toward enhancing the opportunity for women to
participate in these and related efforts by encouraging
their selection among planning units developed and the
participants chosen for U.S. and Tunisian training.

B. Implementation Plan

Table 2 sets forth the general timetable for the project.
The detailed timetables for the three field test projects
already selected are presented in Annex D.
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Table 2: Project Schedule

Project paner submitted

Project paper arproved

Project agrecment signed

RFTP issued

Prorosals rcceived

Contract signed

Contract resideat advisors arrive in "unis
Analysis cf rerewable energy technologies begins

First shor-term consultants arrive for rlanning
of field demonstrations

GOT issues purchnse orders for U.S. equipment for
field tests

Pilot study cf domestic cnergy consumpticn commences
First partici—ant lcaves for U.S. training
U.S. equivment for field tests arrives in Tunisia
U.S. equipment installed for field tasting

First locally menufactured renewable enerqy
equipment is installed

First renewable tochnology field tests orerational

Evaluation of pilct survey results com;lete and
design of full survey started

Full domestic consumrtion survey started
I'irst projec: evaluation

2dditional renewable energy sup;:ly options
identified f-r ficld testing

Energy consumnhticn surveys comnleted, analysis
begins

Training completad
Analysis of renawakle cnergy options comdhleted
Second and final rroject ovaluation

Pinal follow-i:» iy contractor on field tests
and evnergy wlanning process

Project complete,
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C. Administrative Analysis

The project will be implementzd by the Ministry of National
Economy, with responsibility for im>lementation given to the
Special Assistant for Energy. Contracts will be placed by the

GOT with a) an American firm or institution (or a consortium

of such entities) to provide most of the necessary assistance,

b) several Amcrican suppliers for the necessary equipmant for field
testing of rcnewable energy technicgues, and c¢) an individual

for skilled personal services in supnort of the surveys in the
three enercy use sectors.

1. Interministerial Coordination

The GOT recognizes the necessity for cooperation among the many
entities involved in the project. While many of the key entities
involved, such as the ETF, STEG and ETAP fall under the jurisdic-
tion of the Ministry of National Economy (MNE), it is anticipated
that other ministries and agencies will be involved, such as INS,
CNI, the Ministry of Agriculturc, the Ministry of Plan and Finance,
the Ministry of Habitat, and others. An overall project coordina-
tion committeae will be formed to be chaired by the Special Assistant
for Energy and to include rerresentatic i from the Ministries of
Agriculture and Habitat, INS, STRG,; CN., the Office of Enerqgy

(the line organization wi‘hin MNE), and othevs potentially
involved in the prouject. The nurpose of this committee will be

to ensure overall project coordination and a broad nersypective

to project decisions. 1In addition, it is expected that for cach
major component of the project (e.g. such as the field tests for

a particular technology) a small committee will be formed to make
functional decisions and oversec ;rogress. These committees

are described in more detail below, under nrojcct coordination.

2. Project Cocrdination

An AID funded project is already underway for the collicction of
encrgy and end-use data in the irdustrial, agricultural and
transportation sectors. The ‘ronosed nroject will collect data

in the hcusehold, institutional =ncd commercial sectors. Potential
issues of overlap and comnletenzss, and resoluticn of any issues
concerning sactoral demarcatisn (2.,g. between agriculturzl

energy usc and rural household cnergy use) will be the restonsibility
of a survey snecialist to be nwovided by the GOT. This

specialist will work for the ZCT and will cocrdinate closely with
the contractur's znergy rlanner and vith the INS personnel who
will actually collcct the data to onsurc complete statistical

and sectoral coverage and to focusg data collection on the needs

of the rlanning analysis.
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Funds will be provided in this prcject for the acquisition

of such services by the GOT through a host-country nersonal
services contract. However, the survey specialist will be
employed only 40% of full time vnder this project. The balance of
the specialist'’s time will be employed under a similar host-
country contract funded by AID under the existing Study of Energy-Use
in the Industrial, Agricultural and Transport Sectors. The
specialist will be expected to cocrdinate on behalf of the GOT
across tne six end-use sectors encompassed by this project and the
existinc cnergy end-use study in order to assure consistency

of assumptions and methodology and to avoid gaps or double
counting in coverage.

It is anticiratad that a committee will be established to cversee
the individual nroject elements. For the end-use data collection
activities, the committee will include a member of the ETF, the
survey specialist, a Tunisian sociologist, and the INS manager in
charge of field work. Assistance will be provided by the contractor's
resident energy planner and an exjpert consultant with experience
in energy field surveys in other developing countries. This
committee will be chaired by tho ETF member. It may also be
appropriate fcr members from other agencias to participjate in this
committee. For example, as the survey will require the ccllection
of data at hotels, the assistance 2and coopcration of the National
Tunisian Tourism Office (ONTT) will be required and their rartici-
pation in the committec would be helnful. The importance cf a
clear link between data collcction requirements and the specific
issues of planning analysis to which the data will make a contri-
bution bears repeating here. It cannot be axpected that entities
such as ONTT will provide assistance unless one can pxrlain
precisely thec need for the dats itcms and how the results of the
analysis to bc conducted with the cata will answer spoacific
questions rclated to energy rnulicy. It is here that the contractor
is expected to play a key role,

With respect to the ficld tests, it is exrected that 3TEG will be
responsible for the field tasting of the solar hot water system and
the wind electric systems. The contracter's resident renewable
energy exrert will assist the cTES individual identified by the GOT
as the responsible nroject manager. In the casc of field testing
at institutions, a rerresentativ.: from the cognizant Tunisian
ministry or agancy will also be brcught into the planning and
execution of the project. For eaca field test or groun of test
orojects, as appropriate, a small : roject committee chaired by
either the nroject manager of the implementing agency cr the ETF
representative would be ostablished. The contractor's resident
renewable energy advisor and the smecial short-tcerm consultants
will assist such committees in the design,construction and monitoring
decisions necessary for successful ficld testing.

Finally, oversight for the continuinag energy planning and analysis
work will be provided by a committce that will include rerresenta-
tives from the ETF, the Office of Znergy, STEG and ETAP, and will
be assisted by the contractor's resident encrgy planner and
expert ccngultants.
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Tunisia is exnected to bzcoms A net oil importer by the mid
19890°'s, it follows that at tha marqin, and ignorirg secondarv
effects, a savinag of as iittle as 0.1% of petroleum nroducts
by the introduction of locally manufacturec renewable
techrologies would result in 2n annual saving of #5,600,000
(in 1