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ACTION MEMORANDUM FOR THE DIRECTOR, USAID/SUDAN

FROM : Steven P. Mintz, Capital Projects Office%’&;p 7//11?

SUBJECT: Project Authorization: Rural Renewable Energy
Project No. 650-0041

I . Problem: VYuur approval is required for a grant to the Govermment
of Sudan (GOS) in the life-of=-project amount of $ 4.6 million fram PAA
Section 106, (Selected Development Problems) for the Rural Renewable
Energy Project.The FYS8lobligation for this project is $ 1.0 million.

II. Discussion: (A) The project is designed to assist the Govern-
ment of Sudan develop an applied research and dissemination capability
in rural renewable energy technology (RET). This is expected to result
in the wide-spread use of inexpensive renewable energy technologies which
are econamically, socially and environmentally sound, thereby consexving
energy resources and improving the standard of living of the rural poor
majority in the Sudan.

To accamplish these objectives, a Sudan Renewable Energy Cantar (SREC)
administered and controlled by the Energy Research Council (ERC) will be
established at Soba. This Center will be responsible for the following
activities during the five~year life of the project:

a. preparation of rural energy use studies;

b. development, field testing and disgsemination of RETs;

c. assessment »f SREC manpower needs and training of Sudanese
counterpart.;

d. evaluation of technologies;
e. ingtallation of RETs;

f. support and encouragement of private sector érganizations, govern-
ment organizations and PV0Os active in RET dissemination;

g. establighing a RET information center;
h. procuring, developing and publishing training materials;
i. evaluating dissemination channels for RETs; and

j. evaluating project results.

(1)



The project is consistent with A.I.D.'s anergy policy. Moreover
it supports USAID/Sudan's CDSS strategy to assist GOS efforts to
institutionalize an ability to meet the al“ernative energy needs of the
poor. Primary project beneficiaries will be rural population who adopt
the RETs developed and disseminated by the Center.

(B) Funding for the project will be drawvn from
A.I.D. ($ 4.6 million) and supported by LS 2.4 million in local currency
to be drawn from CIP generations and GOS budget contributions.
The West Germmans are contributing $ 1.4 million to the support of the
Center.

The project will be partially funded in FY 19681 with LOP requirements
totalling $ 4.6 million. The components of the project are aas follows;

$000 $000

FY 81 op
Technical Assigtance 364 1230
Training 114 458
Camodities 219 323
Other Costs 65 65
Inflation - 316
Contingencies 76 207
Renewable Energy Development Grants 162 . .4001
Total © 1000 4600
Host Country contribution 910 3000

(C) socio-econamic, technical and envirommental
analyses:
The project analyses relating to socio-econamic, technical and environ-
mental acceptability have been reviewed and found to be appropriats.
No engineering review is required as AID funds will not be used for
constructicn. At the time of PID approval, a negative determination was
made regarding the need for an Envircmental Assesament prior to prciect
authorization. However, an IEE will be performed prior to AID approval of
each renewable energy development grant during the implementation of this
Project. There are no human rights issues currently facing the Sudan.

(D) The conditions precedent to initial digsbursements
for this project include:
(1) A statement of the name(s) and specimen
signatures of the GOS representative(s) for the
project; and .

(2) Evidence that the necessary foreign exchange will
be available fram the FRG (or another source) to
assure ccnstruction of the Center at Soba.

(i1)
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. Additional conditicns precedent have been added as follows:
(1) Prior to disbursement of funds for the prime technical assistance
contract, evidence will be submitted that the Sudan Renewabla

Energy Center is being adequately staffed; and

(2) Prior to disbursement for renewable enexgy grants, adequate docu-
mentation,analyses & certifications on the Proposed activity will
be submitted to and approved by USAID.

Covenants have been included to indicate GOS responsibilitieg for
establishing an evaluation program, assuring the timely availability of
counterpart funds to support local costs, providing interim office space
and establishing a coordinating committee. These rasponsibilities have
been discussed with the appropriate GOS authorities. The Energy Research
Council (ERC) is the principal implementing entity of the GOS.

- Yahia Hamid has been charged by ERC with overall pProject direction.
U.S. technicians assigned to the project will function in a collaborative
style, working jointly with GoOS counterparts in an aavisory capacity.

(E) The project was reviewed by the project review
cammittee on August 13, 1981 and recamended for authorization. A Congressional
Notification was sent to Congress on July 14 and expired on July 29,1981,

(F) The principal officer responsible for the project
at USAID is James Beebe. It is expected that upon his arrival the USAID
engineer will assume responsibility for the project. The AFR/DR backstop
is Alex Newton. ' '

III. Recommendation: That, based on the authority delegated to you

by State 080748 dated March 31, 1981, you sign the attached Pxoject
Authorization and thereby authorize the project.

(i11)




PROJECT AUTHORIZATION )

Name of Country: Sudan Name of Project:
Rural Renewable Energy

Number of Project:

650-0041

1. Pursuant to Section 106 of the Foreign Assistance Act of 1961, as
amended, I hereby autl.~-rize the Rural Renewable Enerqy Project for Sudan
involving planned obligations of not to exceed $ 4,500,000 in grant funds
over a five year period from the date of authorization, subject to the
availability of funds in accordance with the A.I.D. OYB allotment procass,
to help finance foreign exchange and local currency costs for the
project.

2. The project consists of assistance to the Grantee to strengthen the
capability of Sudan Renewable Encrgy Center to develop and disgeminata
renewable energy technologies. AID funding will be used to assist in
financing technical assistance, participant training, cammodities,
renewable energy development grants and other costs in support of project
activities.

3. ' The Project Agreement which may be negotiated and executed by the
officer(s) to whem such authority is delegated in accordance with A.I.D.
requlations and Delegations of Authority shall be subject to the following
essential terms and covenants and major conditions, tocether with such
other tems and conditions as A.I.D. may deem appropriate.

4. a. Source and Origin of Goods and Services

Goods and services, except for ocean shipping, financed by A.I.D.
under the project shall have their. source and origin in the Coopr.rating
Country or in countries included in A.I.D. Geographic Code 941 ckcept as
A.I.D. may otherwise agree in writing. Ocean shippinj Yinanced by A.I.D.
under the project shall, except as A.I.D. may otherwise aTves in writing,
be financed only on flag vessels of the United States of the Cooverating

Country.

b. A procurement source waiver frem Geographic Code 000 (US only) to
Geographic Code 935 (Special Free World) for 6 Suzuki motorbikes, for
a total of US dollars 12,000, is attached.

¢. The following conditionsg Precedent and covenants are included in the
project grant agreement:

(iv)
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“Condit{ens Precedent o bisbursement

(a) First Disbursement: Prior to the first disbursement under the
Grant, or to the issuance by A.I.D. of documentation pursuant to which
disbursement will be made, the Grantee will, except as the Parties may
otherwise agrze in writing, furnish to A.I.D. in form and substance
satisfactory to A.I.D.

(1) A statement of the name of the person holding ar acting ‘n
the office of the Grantee specified in Section 8.2, and of any addit’lanal
representatives, together with a specimen signaturc Jf each person 4pecified
in such statement.

(2) Evidence that the necessary foreign exchange will be available
from the Federal Republic of Germany (or such other source) to assure
construction of the Sudan Renewable Enexgy Center at Soba.

(b) Disbursements for Technical Assistance and Training:
Prior to the disbursement of funds for the prime contract for technical
assistance and training, or to the issuance by A.I.D. of documentaticn
pursuant to which disbursement will be made, the Grantee will, except as
the Parties may ctherwise agree in writing, furnish to A.I.D. in form and
substance satisfactory to A.I.D. evidence that the Sudan Renewable Enerqgy
Center is being staffed sufficiently to permit the effactive execution of
the Projact.

(c) Disbursements for Renewabla Ener Development Grants:
Prior to the disbursement of funds for each renewable energy development
grant, or to the issuance by A.I.D. of documentaticn pursuant to which
disbursement will be made, the Grantee will, except as the Parties may
otherwise agree in writing, furnish to A.I.D. in form and substance satig-
factory to A.I.D. information and documentation describing and analyzing
the proposed activity and certification that the proposed activity has been
reviewed for technical, econamic, and enviromental socundnesg.

The Grantee shall covenant in substance as follows:

(A) To establigh an evaluation program as part of the pProject

(B) To provide adequate counterpart funds on a timely basis to suppart
both the local staff and the local costs of the Project.

(C) To provide suitable interim office space for the expatriate advisors
including provision of available electricity, water, etc.

(D) To establish a coordinating camittee to ensure effactive coordination
of the USAID and West Geman contributions to the Sudan Renewahle

Energy Center.
Z: . ;{A/%«jlf

Director USAID/

Date: August 21, 1981
(v)
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. 1., PROJECT SUMMARY AND RECOMMENDATIONS

Section A. Recommendations

This Project Faper recommends that:

1. AID assist the Govermment of the Sudan (GOS)} in strengthening the ability
of the Sudan Renewable Energy Project, hereinafter referred to as the Center,
to locally develop, adapt and promote the dissemination of renewable enexgy
technologies through authorization of a grant of § 4,600,000,

2. AID assistance be administered over a five year period (FY 1981 - Fv 1986)

3. Tha grantee be the Government of Sudan (GOS) represented by the Energy
sw3earch Council. The primary executing agency will be the’ sudan Renewable
Energy Center represented by the Office of Director of the ‘Sudan Renewable
Energy Project:,

4. The Project be given following waivers and approvals:
a. A procurement source and origin waiver from AID Geographic Code 941 to
Code 935 for approximately $ 12,00Q of commodities (motor-bikes) .

Section B. Project. Description
1. The Problem e

Sudan has significant hydroelectric, solar, wind and bicmass energy potential
in addition to petroleum resources., However, economic costs, lack of trained
manpower, technical and envircomental limitations, and rapid population growth
have had a dampening effect on the ability of the Sudan to meet its energy
requirements with indigenous energy resources,

Currently, almost all of Sudan's commercial energy is supplied by imported oil
roughly 22 percent of the total €nergy consumed in the country. About 2 per
cent is supplied by hydroelectric power. The 0il import bill has risen drama-
tically over the last seven years so that it is now approximately equivalent
to the nation's total annual foreign exchange resources. Wood provides about
75 percent of the nation's energy. Wood consumption has been accelerating at
a rate of 2.2 percent per vear. This level of use is not presently sustainable.
Afforestation effcrts would have to increase 16 times over 1980 levels in
order to keer pace with pProjected consumption. Associated deforestation,
desertification, and soil degradation is severe and potentially irreversible.
The loss of productive land and wood as a cheap and easily available source of
fuel for the rural population, and the rising cost of charcoal to urban users,
have long tern adverse implications for Sudan's development. Soluticns are
politically difficult and econamically costly and will require a coordinated
response on the part of GOS international donors over the next twenty years.

2. Program Goal

The widespread use of inexpensive renewable energy technologies which are
econcmically, socially and enviromentally sound, thereby conserving energy
resources and improving the standard of living of the rural poor majority in
the Sudan.



" 'Project Purpose
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“an applied research capability in rural
rensvabla anergy technology, with verification through application and
disseminaticn of research results in town and viliage projects.

. e,

The Project Strategy

The Sudan Village Renewable Energy Project is directed primarily at ef-
forts to reducz the consumption of wood through more efficient utilization
of the resource. The development and dissemination of efficient wood and
Fortanle stoves will be major project comporents. These efforts may inc-
lude develorment of local small-scale reforestation efforts.and the substi-
tution of other inexpensive renewable energy technologies for wood, where
feasible.

A lesser objective is to reduce the effort and/or money spent in performing
energy-related tasks at the village level. Thus laborsaving technologies
which lessen dependence on increasingly expensive and increasingly vulnerable
fossil fuels will be developed and disseminated where feasible, e.g. renewable
enexrgy technologies for water lifting, grain dehulling and grindiny, and use
of animal motive water. A third and more limited project objective is to
prcamote renewable, energy technologies (RETs) which benefit the rural popula-
tion indirectly by'providing econamically substitutes for fossil fuels at
government institutions such as healthcare centers and schools. ' A few other
RETs will potentially benefit a broader spectrum of Sudanese, including urban
dwellers, through the substitution of renewable energies for fossil fuels
evaporative cooling, commercial solar water heating, ‘ethanol production).

To accamplish project objectives, a Sudan Renewable Energy Center is to be
r=tabled at Soba, approximately 20 Km. fram downtowm Khartoum. The Center
will have the following Functions:

= to ensure that village energy studies are conducted to identify potentially
useful and desired technologies,

- to develop and field-test prototype equipment.

= to evaluate the eccnomic, social and enviromental soundness of the techno-
logies at various stages of development.

- to solicit the interest and support of the indigenous (and foreign)
private sectors to the camercial potentials of producing and distributing
renewable energy technologies. ’

~ to support and *rain PVO's and other organizations wishing to bring about
the dissemination of the rural energy technologies developed at the Center
and elsewhere. :

The Center's technology development will be carried out by a Research and
Development Division (RDD) , largely supported through funds and personnel
pProvided by the Federal Republic of Germany (FRG). The Center will also
have an Economic, Social and Enviroment Division (ESED) and a Dissemination/



Implementation Division (DID) both suppor'ted by AID. The three division

' i heads’will report directly to the .Director ‘of the Sudan Reriewable Energy-

B2cause the sudan lacks an appropriate govermmental extension infrastrac-
turz for the purpose of this project the DID will serve as the Center's
contact point with the private sector + PVCs and governmental organizations
active in the rural areas of the Sudan,providing them with support in the
dissemination of proven technologies. The Division will also focus on the
development of training materials and media to prcmote dissemination of
field-tested technologies. Also, DID support will include a program of
renewvable energy development grants.

The ESED will be responsible for:

= ensuring that village energy studies are conducted,

- evaluating the econamic, social and enviromental feasibility of candidate
prototype techuologies, field-tested equipment and subsequent village
modifications, and

= overall prcject evaluations.

To meet project bbjectives, the activities must include rural businessmen/
craftsmen/producers who are able to build and maintain RETs and who can

teach others similar skills. Major indicators of Project success will be the
number of RET units actually being used and the number of trained artisans

who are producing working RETs.

The Project will provide long-term technicians (an Extension/dissemination
Specialist and an Economist) and 45 person-months of short-term consultants
who will strengthen the capacity of the Sudan Renewable Energy Center to
develop and disseminate renewable energy technologies. Project funds will
also be used to Promote dissemination or research on promising RETs through
grants and contracts with the private sector, existing government structures
and outside institutions such as the Sudan Council of Churches and the
Sudanese Council of Volunteer Agencies.

Project Outputs

a. Rural Energy use studies completed.

b. RETs developed, field-tested and disseminated.
C. SREC manpower needs assessed.

d. Training of Sudanese counterparts provided.

e. RET technologies evaluated.

£. Rural technologies installed.

g. Businessmen/craftsmen/producers making RETs.
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i. Dissemination channels for RETs tested/assessed.

j. RET publications made availabla and utilized.

k. Training materials procured and/or developed and published.

1. Sudanese management capacity to carry on RET program developed.

m. Project results evaluated and shared with others.

6. Project Inputs

AID funds ($ 4,600,000) will be provided for rechnical Assistance ($1.230,000),
Ccmmodities ($323,0008), Training ($458,000), Other ($§ 65,000), Renewable
Energy Development Grants, (S 2,001,000} and Contingencies and Inflation

(S 523,000).

The GOS will provide $ 3,000,000 for the following: Personnel costs
($ 285,000), commodities ($ 174,000), training ($ 54,000), renewable
energy development,grants ($ 1,250,000) and construction ($ 500,000},
other project-related costs ($ 737,000) .

The FRG will provide approximately $1,400,000 in support for the Center
for the following: technical assistance: ($578,000), Commodities
($228,000), training ($58,000), construction ($140,000) and other

costs ($396,000).

7. Conditions Precedent and Covenants

The project has been designed in close collaboration with the GOS. All
Conditions Precedent and Covenants have been discussed in detail with the
GOS and are acceptable to that government.

C. SUMMARY TABLE AID
Total Project Funding ($'000) TFUNDING GOS
) ~ FX - LC CIP FRG*  TOTAL
A. TA and other personnel 1230 405 285 578 2498
B. Commodities and Equipment 323 174 228 725
C. T-.ining . 458 54 58 570
D. Construction - - 500 140 640
E. Other costs 65 - 332 396 793
F. Renewable Energy Development Grants 2001 - 1250 - 3251
G. Contingency and Inflation . 523 - - - 523
TOTAL 4600 405 2595 1400 9000

*  FRG assistance will be provided in DM
The figures shown above have been converted at
2.5 DM = 81,
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.A." . General Demographv _of - the Sudan. -

The Sudan is che largest councre in Africn covering an araa of
almost one millicn square miles which is appreximately one-third the size
cf the United States. The tervain varies from humid tropical forests to rasr
swampland and open semi-tropical savannah and scrub lands in the south to
the sandy, arid hills and deserts between the Red Sea and the Libya and
Sahara Deserts in the north. Through these diverse regions flow the
White and Blue Niles which meet at Khartoum to form the main Nile. Most
cultivation in the central and northern sections depend on these rivers but

further scuth the natural rainfall is sufficient Ffor cultivation and gracing,

Sudan's population is composed of two distinctcultures and
efrective collaboration between them poses one of the country's principal
internal problems. The 12 northern provinces cover about two-thirds of
the Sudan and include most of the urban centers. The 12 million Sudanese
who live in this area are predominantly Arabic speaking Muslims. The three
southern provinces have a nopulation of about four million and are a predo-
minantely rural subsistence economy. The south contains over 100 separate
languages and dialects. The Dinka (approximately 1.5 million population)
is the largest of these tribes. Other nilotic tribes incluce the Nuer,
Bari, Marindi and.Shilluk.

The official government is a republic ruled by a President and
an elected People's Assembly. The Sudan Socialist Union (8SU) 1is the sole
lezal political organization in the Sudan. The Southern Region has its own
legislative body. It now has considerable local autonomy as part of the 1972
Addis Ababa Agreement which ended the 17 year civil war between the Arab north
and the African south.

) Administration is formally decentralized. Since 19374, President
Nimeri's government has made efforts to alter the previous centrfalized
administration by breaking the previous six northern provinces into 12, by
conferring more power to Provincial Governors and by expanding the establishment
of local people's councils. .

1. Present Energy Sources ,

Sudan's principal sources of energy are, in descending
order of importance, wood, o0il and hydroeléctric power. Over three quarters
¢ " the energy consumed in fiscal year 1979/80 was derived from wood and
charcoal, 22 percent from oil and only 2 percent from hydroelectric stations.

It is estimated that over 14 million tons of wood are
removed from Sudan's forests annually. Consumption is growing at approximately
2.2 percent per year and currently is rot sustainable. Extensive deforestation,.
desertification and scil erosion are occurring. Almost all firewood consumed
is used for fuel in rural areas, including households and bakeries. Lesser
amounts are used in brick-making, pottery, and tobacco curing, Almost all



“fiiéﬁood"1§'bbta{héd"ffom‘natﬁrél forests and desert scrub. Only about.
+1.3 pércent iz obtained from wood: fuel plantations. ' About 8 percent -of -
total wood fuel consumption is in the form of charceral, but thig figure is

' misleading, since it is produced by primitive local earth kilns which

consume 6.7 tons of wood for every ton of charcoal produced. Energy lossas

are on the order of 85 percent.

0il consumption in fiscal year 1979/80 amounted to about
1 ? million tons. From 1975 to 1980 oil consumption increased at an average
annual rate of 6.3 percent. While all of .this was imported in 1979/80, recent
discoveries of oil and gas fields will allow Sudan to meet a substantial
portion of oil requirements with domestic production by the mid to. late
1980's. Fifty-five percent of the nation's commercial energy is consumed in
the transport sector, industry consumes 18 percent, and agriculture 14 percent.

A total of 892 GWH of electricty was generated in 1979/80
of which nearly three-fourths was produced by Sudan's three main hydroelectric
power stations. Unaccounted for in this figure is the large and increasing
amount of e ectricty produced by private diesel generators. Frequent power
outages have accelerated this trend in both private homes and commercial/
industrial and institutional enterprises. Major World Bank support is being
pProvided to strengthen power gemeration rellability and to increasy hydroelectric
capacity. Bacausa O0f the lack of rainfall over much of the country a major
need is for water-lifting technologies which do not rely on diesel fuel
driven engines to provide irrigation and domestic water.

- Given the high cost and, in some cases the impossibility
of reforestation, - measures to reduce deforestation are of value. Both
higher efficiency in wood and charcoal use, as well as substitution of other
renewable fuels such as solar or hydroelectricity will help slow current
trends. Renewable sources of energy have an additional appeal in the Sudan
for new energy demands as well as traditonal ones in that the majority of
them are inhterently decentralized. The vast distances between energy sources
and demand centers and the low population density in the Sudan make centralized
energy systems prohibitively expensive “n many cases. Large infrastructure
costs can be avoided through the uge of Jecentralized systems, in addition ]
to relieving some of the burden on Sudan's already inadequate transportation
network. A decercralized development stratégy for the energy sector is also
compatable with the expresscd desire of the GOS to decentralize many of
the functions of the Government.

To achieve the project purpose and establish the linlc
between renewalile encrgy technologies and the end user, the project has
developed a strategy that focuses on:

a, the feed back information link that insures village participation
in identification of needs,

B. the capability to evaluate technologies for economic, social and
envirommental soundness.

c. the mechanism for large scale dissemination, and the role of private
sector, PVO's and governmental institutions in dissemination/imp-
lementation activities,



2. Government of Sudan Effofts

Awareness of the potential contribution from renewable
energy in the Sudan is high and the nation is strongly committed to develop-
ment of a coordinated approach to energy planning, policy and management
of both conventional and renewable energy resources.

a. The National Energy Administration

In May of 1980 the Ministry of Energy and Mining began a
reorganization designed to separate operational and policy functions and to
significantly strengthen the latter. The National Energy Administration (NEA)
was formed and given a broad mandate in research and policy formulation, and
for the implementation of both conventional and renewable energy projects.

The NEA now has a staff of 36 professionals with at pPresent approximately 8§
working in renewable energy. Since early 1981 the NEA has been the counterpart
agency for an AID funded Energy Policy and Planning Project. This project
includes analysis of village energy requirements and resources based on

. selected village level energy studies.

b.  The Institute of Energy Research

" The Institute of Energy Research was established in 1976
as an organ of thé National Council for Research. It was an outgrowth of the
Solar Energy Institute which was established in 1973. From its beginning,
the IER viewed its role as one of conducting research and development in the
field of new énergies and the popularization of their application. The IER has
placed its emphasis on the development of a technically competent staff and
by May of 1982 will have 9 Ph.D's and additional technical staff. (See Annex
re TER personnel}. The laboratories of the IER have been housed in the
Faculty of Engineering and Architecture, University of Khartoum. A station for col
lecting -meteorological data and limited workshop facilities are located on an
eight acre site in Soba, approximately 20 miles south of Khartoum. The Soba
site will eventually contain both laboratory and office facilities and
will be the primary site for the Sudan Renevable Energy Center. IER ability to
carry out projects has been seriously constrained by lack of resources and
much of its experience to date is based on participation in joint projects
largely implemented By foreign donors, The, IER's lack of success with
various solar and water pumping technologies has provided convincing
evidence of the need for initial adaptive testing of technologies, even if
these technologies have proven successful elsewhere in Africa. IER technically
trained staff have hecome increasingly aware of the importance and potential
role for economists, social scientists and environmentalists,

c. Institute for Environmental Studies

The Institute established in 1979, as part of the University
of Khartoum, offers a Master of Science degree in Environmental Studies. Its
~.2ff is drawn mainly from departments of the University, The Institute
publishes a newsletter and holds conferences as part of its effort to promote
a wider understanding of envirommental problems. As a result of a recent
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. conference on women and the environment,: the IES. is. encouraging action—-

‘oriented research, Fuelwood and energy has heen identified as one of the

four principal areas of research, IES is currently seeking funds to finance
the studies, a portion of which might be used to finance proposals submitted
to IES on fuelwood and energy. a

The objectives of the IES include:

- encouraging, coordinating and disseminating information about research
teaching and training in envirommental studies at the national and ~
regional level,

- encouraging and promoting interdisciplinary research,
- offering post-graduate studies, and
- undertaking contract studies on envirommental problems for

government and private agencies,

The Economic and Social. Research Council

The Economic and Social Research Council (ESRC) is one of the few specialized
councils under the auspices of the National Research Council, 1Its staff are
drawn from technical and support units, ESRC functions are to:

- determine priorities in scientific research work in the domain of
economic and social studies,

- execute reseérch.projetts by specialists working within the ESRC or
cooperating with it, and

- supervise necessary coordination in the fields of economic and social
research,

The ESRC has been active in research and publication efforts, To date the only

related research has been recent assessment of the probable impact of petroleum

production upon the country, The ESRC is planning to send two of its members

for training in energy economics.

Forestgz

The Forestry Department has been active for many years in research efforts
relating to improved species of drought resistant trees, and reforestation
and desertification, They have also recently developed a proposal for a
project to modernize. charcoal production throughout Sudan, The long term
objectives of the project are 1) to replace the traditional method of earth
kiln production with modern kilns in the present production area of Central
Sudan and 2) extend modern production methods to new areas in Western and
Southern Sudan.

A second proposed project would protect the existing forest resource; and
create new forests at the.reteof 75,000 feddans a year. Both projects lack
GOS or international donor financing.



3. Private Voluntary Organization Efforts

_ - Because of the great distances involved and the lack of
transportation infrastructure and GOS extension services, the project will
utilize PVO involvement as one method for dissemination of renevable energy
technologies and their modification in the rural setting. (See Annex for
description of existing private voluntary organization efforts in Sudan).

4. Private Enterprise Opportunities

The project will attempt to utilize appropriate
private enterprises that exhibit interest and capability in applied research
and dissemination of renewable energy technologies. A representative of the
private sector will serve on the Energy Research Council. The.Dissemination
and Implementation Division (DID) will coordinate the project's involvement
and encouragement of the private sector's role in the development/dissemination
of renewable energy technologies (RETs). It is recognized that the private
sector will have an important role in the long-term dissemination of RETs.

5. The Sudan Renewable Energy Project

In April 1981 the Government of Sudan established the
Sudan Renewabla Energy Project (SREP). This action was in response in the
Federal Republic of ’Germany (FRG) request for a decision on the designation
of a unit to work with their renewable energy project.

The SREP is charged with establishing the Sudan Renewable
Energy Center (SREC) to develop locally proven renewable energy technologies
and to promote their dissemination. ’

The specific tasks identified for the SREC are:

a) - Carrylout Research and Development (R and D) activities
relating to renewable energy.

b) Provide economic, social and environmental analysis of
technologies.

The SREP combines persomnel and other resources from the
Institute of Energy Research (IER) and the National Energy Administration (NEA),
All personnel of the IER and those of the NEA concerned with rerewable energy
become part of the SREC, The Minister of Energy and Mining is esponsible for
channeling funds to the SREP and for ensuring that the SREP will be able to
meet counterpart demands of foreign donors.



. . .The SREG i's" responsible to- the Energy Research Council (ERC).
.The ERC has representatives of the Faculty of. Engineering, University of _
Khartoum, the National Energy Administration, the Council for Scientific and
Technological Research of the National Rescarch Council and the Public
Electricity and Water Corporation. The Minister of Energy and Mining, in
his capacity as member of the National Council for Research is a member of
tha ERC. Dr. Yahia Hamid has been appointed Director of the SREC. The
Project proposes to include Economic and Social Research Council, (ESRC)
and private enterprise representation.
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6. ~--.».Other Donor Efforts
v Federal Republic of Gemmany ‘
‘Special ?fb%réﬁ:éBE'EHE'ﬁtiiiiéﬁioh:gf'Réneﬁibie Sources

The FRG Renewable Energy Project will provide long term technical assis’:=
ance (two advisors for 48 months each) and 8 PM of short term assistance.
The two technical advisors will help to establish the technical research
and development division at the Center, including identification of priori-
ties, evaluation of regional activities, coordination with other donors,
and supervision of indivi:inal projects.

This activity will complement the USAID RET Project. In addition the West
German Project will finance the foreign exchange costs of the construction
and equipment of a workshop and laboratory at the Center, support training
of Sudanese personnel in Sudan and abroad and provide funds for a variety
of individual projects. Possible projects include:

a) a photovoltaic and hot water system at Maridli b) wood utilization

C) solar TV sets for the Gezira educational TV d) amall hydroelectric
generator station on the Yei river e)a photovoltaic system for Sudan Rail~
ways f) propagation of improved charcoal ovens and testing of solar cookers.
A total of 14.5 million DM ($ 5.8 million) is available for the FRG project.
The first German advisor is expected to arrive in January 1982,

NETHERLANDS

The Dutch are interested in supporting creation of & wind energy center to
design, develop and test water pumping windmills suitable for manufacture.
Local manufacture is deemed feasible, although maintenance of the installed
windmills is considered a potential problem. Econamicsg appear to favor wind
pumping over diesel engines. Windmill pumping for irrigation is estimated
to cost LS. 012 per cubic meter of water VS, LS. 019 per cubic meter for
diesel, while for drinking water the estimate ig LS. 16 per cubic meter for
windmill pumping v€ LS. 22 for diesel. Research on wind characteristics,
water and agriculture is considered essential. The Projact would be car-
ried out in cooperation with the Institute for Energy Research and last five
years pending the success of the first two years of effort.

Total funding for technical assistance is estimated at $ 800.000.

The Dutch are also supporting reforestration efforts in Sudan.




I Project Deséription

A, Program Goal

The program goal is to achieve the widespread use of
inexpensive energy technologies which are economically, socially and
environmentally sound thereby conserving energy resources and improving
the standard of living of the rural poor majority.

B. Project Purpose

The purpose of the project is to assist the GOS in deve-
Toping an applied research and dissemination capability in rural
renewable energy technology, with verification through application of .
results in rural areas.

Restated the project has two related objectives:

(1)  to ensure that renewable energy technologies developed
in the Sudan are appropriate to rural needs and are economic:ily,
socially and environmentally sound prior to their wide scale dissemination.

(2) to ensure effective dissemination of field-tested
.renewable energy technologies to rural areas of the Sudan.

Development and dissemination of RET technologies by the Sudan
Renewable Energy Center will focus primarily on fmproved use of or
substitution for wood, including wood and portable charcoal stoves of
improved efficiency and possibly mora efficient charcoal kilns, charcoal
manufacturing techniques, solar ovens and hayboxes. Small scale affore-
station efforts may also receive support in conjunction with projects
promoting more efficient wood utilization. As discussed above wood is an .
increasingly scarce resource in many areas of the Sudan and there is an
urgent need to reduce wood use (and increase wood production.) There is
presently 1ittle awareness at the village level that fnexpensive RETs are
available which can save labor (wood collection) and money (to purchase
charcoal or fossil fuel). Thus project action will include training and
media support and grants to the private sector, government entities and
PVOs. There must be businessmen active in promoting and implementing
renewable energy technologies throughout the country.

To ful fill project objectives, RET craftsmen/producevs in rural
areas who will build and maintain RETs and who can teach otiners the same
skills. Major indicators of project success will be the .umber of trained
villagers who are able to produce working RETs and the number of RETs
actually being used.

X



SRR As indicated by. .the,.project's 'second-objective RETs. will a¥so @ -
be developed and disseminated which save time and Tabor, thereby improving
the Tiving and working conditions of the rural population. These may
include, where appropriate, hand pumps, foot pumps, water wheel 1ifters,
pedal powered grain dehullers and grinders, wind systems for communt ty
water supplies, equipment which utilizes animel motive power, and
evaporative coolers.

Certain RETs may be included as appropriate within the project
because of indirect benefits to the rurai population through increased RET
use by government institutions such as health care centers and schools
(batch soiar water heaters, photovoltaic electrification).

C. Project Qutputs

1.  Summary

The achievement of the project purpose will depend on
the accomplishment of seceral project outputs plus the validity of a number
of assumptions concerning rural and institutional energy use, social
and cultural practices (cooling, heating, etc) in Sudan. The outputs of
the project may be summarized as follows:

a. Rural energy use studies completed.

b. RETs developed, field - tested and disseminated.

c. SREC manpower needs assessed.

d. Training of Sudanese counterparts provided.

e. RET technologies evaluated.

f. Rural technologies installed.
. g, Businessmen/Craftsmen/Producers making RETs.

n. Private sector institutions, governmental organizations

(active in RET dissemination) supported.

i. Dissemination channels for RETs tested/assessed.

J. RET publications made available and utilized.

k. Training materials procured and/or developed and published.
1. Sudanese management capacity to carry on RET program developed.
m. Project results evaluated and shared with others.

2. Detailed OQutputs

a. Rural-Energy Use Studies completed

Rural energy use studies are to be carried out by the
University of Khartoum. These studies will collect and analyze data
pertaining to cooking practices, fuel types and quantities, water 11fting,
and use of animal power. The studies will also attempt to determine the
cost of labor due to increased hours of wood collection, and other
energy-related tasks. The SREC project will provide some short-term
training assistance to this effort., The indicator will be completed
studies in at least five regions.
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The project will finance a portion of RET research
development and field-testing costs, and provide full support for eval-
uation and dissemination of the technologies, The indicator will Be six
RET technologies with direct impact on the rural Sudanese, developed, field-
tested and disseminated,

0f the six, efficient wood and charcoal burning stoves
will Be priority RETs, followed by water-1ifting technologies, Other
potentially attractive RETs include improved charcoal kilns, solar cookers,
pedal-power gratn dehulling and grinding equipment and technologies %o
increase use of animal motive power, The selection of these technologies
will haye to await detailed cost/benefit analysis By the Economic, Social
and Environment Department described under 2, e, Below,

c, SREC Manpower Needs Assessed

After the first year's operation, a comprehensive
manpower study will be performed to reassess short-term and long-term
wanpower requirements for the duration of the project. A major element of
this study will be a consideration of the cost and technical requirements
for different levels of staffing and di fferent RET prototype developments,
Approximately 30 percent of the total tratning provided by the project is
reserved for implementing recommendations from this study, The indicator
w111 be the completed study report,

d. Training of Sudanese Counterparts Provided

At the heart of the project is the training of RET .
project personnel to manage, develop, build, fleld-test and evaluate RETs
and to provide support to the private sector, other governmental organi za-
tions and PY0s tn disseminating renewahle enerqy technologies, both during
and upon project completion, The indicator will ke the successful comp-
letion of 108 person months of long~term and 40 person months of short-term
third country tratning, including observational tour training to RET
centers 1n other developing countries,

e, Technologies Evaluated

The project will have an Economic, Social and Environ-
mental Dtvision (ESED] responsible for establishing the economic, social
and enyironmental soundness of technologies at every stage of their
development and dissemination, The project indicator will be a success
rate of 9% in the acceptance of dissemtnated technologies with no
significant adverse tmpacts,

f, \Rural Technologies Installed

An important measure of the project's success will be
the actual numBer of RET units installed and being used by the rural
population, The indicator will he 1000 units affecting 7,000 people.
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9. Businessmen/Craftsmen/Producers ‘Making RETs. -

Another key measure of success in meeting project objectives
will be the number of businessmen/craftsmen/producers actually trained and making
RETs in rural Sudan. .
The indicator will be fifty businesmen/craftsmen/producers actually making
RETs by the end of the project.

h. Private sector institutions, Other Governmental Organizations
and PVOs Active in RET Dissemination Supported

Support from SREC will be fourfold:

(1) Renewable energy dissemination grants to support projects to disseminate
to the rural Sudanese population those technologies developed and field-tested
by SREC.

(2) Renewable Energy demonstration grants to develop and field-test a promising
technology not being developed by SREC.

(3) Training of Private sector, GOS and PVO personnel, as trainer/facilitator
through the use of written and audiovisual training materials and training
seminars both at SREC and in the field.

(4) Providing an exchange of information and an opportunity for coordination
between the private sector, governmental organizations and PVOs and international
donors active in RET development and dissemination in Sudan.

The indicator will be fifty active provider/disseminators trained in
fieldtested'technologies.

i. Dissemination Channels for RETs tested/assessed

Me of the key questions to be answered by this project is
how best to dissemirate appropriate technologies in the Sudan. A number of
channels through the private sector, the GOS and PVQs will be tested. By the
project's completion, the efectiveness and limitations of these various
dissemination mechanisms should bhe "“nown for wider replication in the future.

J. RET Research and Developmert Publications Made Available
and Utilized.

K. Training Materials Producad and/or Developed and Published

Written and audiovisual training materials to promote
dissemination field-tested technologies could be an extremely important camponent
if of good quality and in sufficient quantity to make wide distribution and
use possible. The indicators will be preparation and publication of training
manuals and slide tapes on field-tested technologies as determined by SREC.
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“Manual.and slide tapes will be developed for a minimum of  six "technologfes -
and manuals provided to a minimum of 500 individuals. active in RET development,
field-testing and dissemination.

1. Sudanese Management Capacity to Carry on RET Program Provided

At the heart of the project is the capacity of RET project
personnel to manage, develop, build, field-test and evaluate RETs and to
provide support to the private sector, governmental organizations and PVQs
in disseminating renewable energy technologies both during and upon project
completion. It is anticipated that after USAID financial support has ended
the trained Sudanese will be able to continue operations of the RET program
with GOS funding. The following Sudanese staff will be required for the project
and will have receijved specialized training:

1. Economist
Sociologist/Anthropologist
Environmentalist

Extension/Dissemination Specialist

2,

3.

4.

5. Qutreach coordinator
6. Training coordinator

7. Libririan

8. Book keeper

9. Graphics Specialist

10. Audio-visual Specialist

11. Local Craftsmen/Producers (6)

m. Project Results Evaluated and Shared with Others

with other persons :ctive in the RET field and with other RET centers. The
indicator will be completion of 3 annual evaluation reports and the final
evaluation document and distribution of 500 copies to individuals and
organizations specifically requesting copies.

. Project Inputs

Major project inputs and their costs are summarized in the Table
below:
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- Summary.of - USAID Projéct. Inputs -

Inputs LOP Costs $'000s
Technical Assistance 1230
Training 458
Commodities 323
Other 65
Renewable Energy Devlopment Grants 2001
Inflation 316
Contingencies 207
TOTAL 4600

1. Technical Assistance §$ 1,230.00)
The project will include two ong-term technicians for 54 and 36 months

respectively. These are:
(1) Extension/Dissemination Specialist (Chief of Party) (54mo )
-(2) Economist (36mo)

A total of 45 person months of short term consultant services {s antictpated
to include: commodity procurement, (2mo), manpower study (3mo), charcoal
stoves (4mo), charcoal prodcution (4mo), information specialist (2mo),
evaluation (9mo), anthropologist/sociolegist (6mo), data management (Imo),
%g;gsonmentalist (4mo), survey specialist (2mo), energy performance specialist

2. Training ($ 458,000)

Training costs will include t foreign exchange costs of Tong and short

term training in the U.S. and third countries. It does not include the cost

of in country training to be undertaken both at the University of Khartoum

and by the Dissemination and Implementation Division (training seminars). These
will be local LS costs covered by CIP local currency generations.

3. Comodities ( 323,000)

This will include vehicles and motorbikes, office, data analysis, and work-
shop equipment, field test materials (imported), and training materials
(graphics, cameras, film) and information center materials.

4. Other ( 65,000)

The only item included is the project contribution to the USAID atr charter,



http:1,230.00

5. Renewable Energy Development Grants ($ 2,001,000)

These grants will total approximately $ 2 million over the 5 year life

of the project. For a full descri
of these grants see Section

6. Inflation ($ 316,000)
7. Contingencies ($ 207,000)

ption of the purpose and implementation

19,
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‘the Director of the Sudan Renewable Energy Center (The Center), assisted

by the Chief of Party/extension specialist. These individuals will be
responsible for all administrative, fiscal and personnel activities. The
Director of the Center will report to the Energy Research Council (ERC)
established and chaired by the Minister of Energy and consisting of the
following members: 1. The Dean of the Faculty of Engineering, 2. Director
of the Council for Scientific and Technological Research, the National
Council of Research, 3. Director of the National Energy Administration,

4, Deputy Director Planning and Research, Public Electricity and Water
Corporation. This body will provide overall policy guidance to the Center.

The Center will consist of three major divisions: The Research
and Development Division (RDD), the Economic, Social and Enviromnmental
Division (ESED) and the Dissemination and Implementation Division (DID).

Research and Development Division:

This division will contain four departments - Biomass Utilization,
Wind and Water Power systems, Solar, and Labor-Saving Devices. During
the preparation of the annual work plans for the Center the RDD team will
meet to establish priorities for development of renewable energy technologies.
In cooperation with the ESED which will make a preliminary assessment of
the cost benefit of these technologies, the technical staff will be respon-
sible for prototype developmen: and initial field testing in villages. The
RDD team will also provide tecasnical advice to the PVOs and government
entities involved in the first phose of dissemination of these field tested
technologies.

Economic, Social and Environmental Division (ESED)

This division will be headed by a Sudanese, assisted by an expatriate
economist., In addition to the airector of the ESED, the permanent staff will
include one anthropologist and one environmentalist with a masters degree.

During the initial years of the project it is expected that a member of
the university community will be seconded to the ESED to help provide direction
and professional expertise while some of the permanent members are on leave
for training.

Six to ten individuals will be selected from the current research
community, active in energy-related issues to be affiliate staff members. The
affiliate members, together with the Director of the SREC and the ESED
"Senior Staff,"” seconded researchers, and the USAID economist to ESED will
constitute a research committee responsible for providing advi:e on research
problems and priorities.
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~ . The primary . function of the ESED will be to agsure the collection of™
economic, social and envirommental data for the following purposes:

a) pre-feasibility assessment of proposed R & D technologies to assist in
setting of priorities;

b) rural energy use studies and policy analysis and

¢) monitoring and evaluating field trials and pilot demonstration. The ESED
will also monitor and report on women involvement in SREC activities and make
recammendations for increased participation by wamen. It is not intended that
the ESED permanent staff conduct all the research. Rather it will solicit
research proposals from existing organizations such as the Institute for
Environmental Research, the Econamic and Social Research Council and University
departments.

The ESED will be respcnsible for ensuring that the research proposals

accepted for funding and the proposals for renewable energy development grants
address wamen related issues, and the needs of the poor majority.

Dissemination and Implementation Division (DID)

This division will be headed by a Sudanese extension/dissemination
specialist assisted by the contractor cChief of Party. In addition to the
director of the DID, the permanent staff will include a deputy director,
primarily responsible for training an oureach coordinator, a graphics designer,
an audiovisual specialist, a librarian and a bookkeeper.

The primary function of the DID will be to coordinate and support
existing institutions and organizations (including the gov't PVOs, entities
of the private sector organizations, receiving renewable energy development
grants) to pramote demonstration and dissemination of RETs. Once awarded, the
renewable energy development grants (REDG) will be coordinated by the DID.
These responsibilities will include:

a) establishment of accounting procedures for monitoring funds;

b) ensuring that a simple financial, technical and management assesament is
conducted at least once for each grant awarded;

C) receiving final report.

For a full description of the REDG procedures see Section F.

The DID will also have primary responsibility for evaluating the efectiveness
of various means of disseminating RETs with a view towards developing replicable
and effective systems which can be utilized for further appropriate technology
dissemination in the Sudan.

The DID will also be responsible for the implementation of training
activities and the development of training materials and media to promote
dissemination of field tested RETs including:

a) preparation of training manuals for each of the RETs developed at the

Center (estimated 6 technologies).

b) training seminars for PVO, GOS, organization personnel and the private sector
as trainer/facilitators for RETs both at the Center and in the field.

c) preparation of slide tapes showing the develomment and use of the various
field tested RETs.



An important function of the DID will be the development of linkages:
and contacts with individuals in the planning units at the various levels
of the existing decentralized governmment structure throughout the country
(see table below). This will be the responsibility of the outreach coordinator
and should be initiated early in the project.

Establishing linkages with these various governmznt entities will help to
ensure cooperation and support for the project, as well as providing a meang
of disseminating RETs as widely as possible.

Regional Government
(Ministry of Finance)

Provincial level

planning unit

District level

planning unit

village or rural council

Once the contacts have been established the DID will participate in a
RET awareness campaign. As part of this effort members of the DID staff will
travel to the provinces and regions to explain the prototype RETs being tasted
and introduced throughout the country by the recipients of renewable energy
development grants.
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'FY ' RENEWABLE ‘ENERGY DEVELOPMENT GRANTS (REDGS) |

’

" Ve pitoss of the grnts 15 t5 pramote’ demonstration aad dissemfnation

Oof-feasible renewable energy:. technologies. : The grants will be provided -

to private enterprises, governmental and non-governmental organizations
who meet the criteria specified below.
The grant activities will fall into three categories.

(A) dissemination and production of technologies which have undergone
field-testing by the SREC and been shown feasible.

(B) research, development and/or field-testing of RET prototypes whicﬁ
can be shown to be potentially feasible but which are not part of
the work plan agenda for the SREC, and

(C) afforestation and deforestation efforts using innovative strategies
for community or household ownership which are proposed in conjunc-
tion with RET's to improve the efficiency of wood fuel use. The list
below provides examples of the types of activities which might qualify
for grant assistance:

- Tree nurseries and extension services to pramote smallholder or
cammunity agroforestry or afforestation.

- Use of hand pumps or water wheels for small-scale community supply
systems.

- Training brick-makers to make improved traditional kilns which have
been proven to be econamically, technically and socially feasibla.

- Low cost refrigeration or heating/stexilizing devices for rural
health centers.

- Energy efficient manufacture of bricks.

= Demonstration of energy efficient manufature of bricks, pedal pump,
grain grinders or new ox plow technology.

1. Grant Proposals

The information which the Proposals should contain as well as the criteria
to be used in awarding grants will vary slightly between the three cate-
gories of grant activities. All proposals will be expected to contain:

(a) detailed budget, including contributions from requesting entity and
others.

(b) plans for documenting activity.
(¢) likelihood for replicability and spread effect.

(d) mention of linkages which wi 11 be established with SREC to obtain any
needed technical advice and to feadback results of the activity.
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within a cost range which is likely to make it economically attrac-
tive to the potential users/beneficiaries.

b. the strategy to be used including method of generating awareness
and the process of dissemination.

c. information about the participation of and benefitg to be derived by
the poor majority.

d. evidence which shows that the technology activity meets the need of
and is considered feasible by intended end-~users.

Grant B category proposals should also include:
a. the strategy to be used.
b. cost/benefit analysis.

c. information on how the technology will be developed and field-tested
and subsequent production of the technology.

d. evidence which shows that the technology meets the needs of and is
considered feasible by intended end-users.

€. resumes of technical staff.

Grant C category proposals should also include:

a. the strategy to be usged.

b. explanation of innovativeg, cost-reducing aspects.
C. implementation plan.

d. evidence which shows the activiéy has the support of the intended
participants including agreements on who has rights to foraging,
cutting and harvesting.

Grants Criteria

For a grant to be awarded the proposed activity must meet the following
criteria;

a. Maximum use is made of local naterials, skills and labor.

b. It is responsive to the needs of the poor majority as perceived by
them,

€. The technology or product is affordable by the intended end-users.

d. When applicable, the users ought to be capable of maintenance and
repair.

e. The strategy and/or technology should have potential for widespread
replication/dissemination.

£. The requesting organization/entity demonstrated the capability of
implementing activities in the Sudan or a similar activity in a
Third World Country.

9. Except in special cases, no proposal may receive more than § 150,000.
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xior to signing the Grant Agreement a letter of approval.must be .
sulinitted ‘to the Directdr of* SKEG from-the govermiental authofity
in the g:egbyhe;e ;Qe.aqtig;;y4;swto,bea;nplunented§1

Approval Process

All proposals will be reviewed by a committee consisting of:

the Director of SREC - Chairperson and Voting Member
the USAID Project Manager

the USAID Chief of Party

a representative of National Energy Administration.

The FRG RET technologist will be an ex-officio member of the cammittee.
It is expected that members of the coammittee may seek advice from others
regarding aspects of the proposal and specialists may be requested to
submit comments or attend meetings. Final approval will rest with the
four persons listed above, who will have equal voting powers. Proposals
should be reviewed and voted upon within three months after thaeir sub-
mission. As part of the review process the decigion of the committee
shall be relayed in writing to the requesting committee within ten days
of the final decision. The approval conmittee is charged with ensuring
an equitable distribution of implemetation sites between regions.

As part of the review process an Initial Enviromental Examination (IEE)
must be prepared for each activity being considered for a grant. The
IEE will be reviewed by the Committee and approved by USAID.

Grant Activity Agreements

Grant activity Agreements will be structured, to the extent possible on
the model of the AID cooperative agreement. The proposal is developed

in collaboration with the GOS and AID, reviewed to assure conformity
with any applicable AID regulations ang then a cooperative agreement

is signed either by USAID or the DIS, as appropriate and the Proposer.
The cooperative agreement mechanism requires a contribution on the part
of the Proposer but does not define it as a minimum of 25% of the value
of the Agrnement. Monitoring of the cooperative agreaments will be the
responsibility of the DID in collaboration with the contractor and USAID
Project Officer. Disbursement of cooperative agreement proceeds will be
directly to the Proposer in accordance with AID requlations subsequent

to USAID Project Officer's approval of appropriate vouchers. AID requla-
tions regarding procurement within the cooperative agreement are applica-
ble. A separate implementation letter will be issued providing further
detail.

Fund Administration

The SREC DID will establish suitable accounting procedures for disburs-
ing funds and assuring that funds are properly spent. The DID will be
responsible for ensuring that a simple financial, technical and manage-
ment assessment is conducted at least once for each grant awarded.

It will also ensure that all grants are closed out, including ‘receipt

of final report and final invoices. For grants over $ 50,000 ten per
cent of the amount will dispersed only after receipt of a suitable final
report and all necessary financial documents.
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A. TECHNICAL ANALYSIS AND TECHNICAL MANAGEMENT

The renewable energy technologies have been selected based upon preliminary -
rural energy studies conducted by PID and PP teams, and an economic analysis
performed by the PP team; and upon the degree:to which the team believed

that these technologies could be developed and maintained using PV0's and -
existing governmental organizations in Sudan.

The sophistication of technologies considered for the RET project varies
from rural household technologies to capital intensive institutional tech-
nologies. In fuel supply needs, the technologies range from wood burning
stoves to commercial harvesting and utilization of bicmass from water
hyacinth (feasibility study only supported under the renewable energy
development grants program, )

The selected technologies are placed into three groups: priority technologies,
candidate technologies and research and development technologies.

1. Priority Technologias

These RETs were selected because they are technologies for which research

~.and evaluation has been sufficient to allow the PP team to recommend their
immediate development and field-testing by SREC. They are broken into two
groups:

(1) Rural technologies which supply new or improved sources of thermal energy

for cooking. These include the development, field testing and dissemination

of efficient wood and charcoal stoves.

(2) Rural technologies which provide improve present water 1ifting capability

{?frural villages. These tnclude hand pumps and a variety of water wheel
ters.

(See Annex IV for diagrams).

a) Selection of Rural Technologies. The following criteria were used to

identify the Renewable Energy Technologies and tentative designs proposed

by the PP team. The RET designs:

(1) must use only renewable energy sources.

(11) must meet a rural expressed or abstract need.

(111) must be well understood by the technological community (proven).

(iv) must improve the thermodynamic efficiencies or time expended by at
least a factor of two.

(v) must be very low cost.



i) must use’ Thdidenos. o TocalTy available materials and kiils. "
(vii) must be environmentally benign or result in environmental enhancement.

(viii) must show potential of being accepted such that a natural demand
for the RET could occur.

(ix) must be presented and designed to permit innovation on behalf of the
user

(x) must have the potential for marketing of skills and services within
rural areas.

b) The rural technologies proposed herein are based on sound scientific
principles. However, their dissemination to the rural population will require
that SREC ensure that the private sector, PV0s and governmental organizations
interested in implementing RET programs in rural Sudan are trained in how to
directly raise the awareness of rural communities in RETs and how to involve
villagers from the beginning in the identification and design modification of
technologies to meet specific economic, cultural and social needs. Individuals
from the rural cammunity are to be active participants in the production

of the technologies at the village level, and must thoroughly understand the
technology and the design process in order to be able to judge for themselves
whether the technology is of genuine benefit to the community.

Active involvement is also essential in order to provide the community with
individuals who will be able to service, repair, and build RETs after
technical assistance is no longer available.

c) Rural Technblogies
(1) Earthen Wood Stoves

Presently mud stoves are in limited use in the Sudan. The Li1lywhite Pre-
PID team mentions stove use in Wadi Halfa, and the traditional domed mud
stove of the Nubians. A project at the College of Women (AFHAD) 1in Khartoum
has involved local women in testing wood stove designs. The stoves have been
built by the laboratory of the Institute of Energy Research with the wamen
assisting in tests on a weekly basis.

The stoves to be used in Sudan will be designed to burn brushwood and small
wood logs. The stoves will be primarily sand, clay (dung} with designs for
indoor and outdoor systems. The number and size of pots nomally used in
cooking will influence stove design and number of fire boxes. Attention

will be paid to factors such as the degree to which the stove has a "modern"
appearance e.q. height and shape. Cement outer coatings may be applied for
decorative purposes and to improve durability (in outdoor settings the
stoves should be rainsheltered).

For stationary wood stove design the following criteria are suggested for
consideration during early field testing:
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"Draft-Fast biirning wood sticks do need a draft control, while the log
:?1re~may'burn'more”efficieht1y~wfthfonTy-a'$11ght draft. Improper use
of draft could actuaily increase wood consumption.

Size and Shape of Combustion Chamber-Slow burning logs require a high com-
bustion chamber with the Targe main cooking pot locatea directly above

the fire. For faster burning wood sticks a shallow, deep ({long) chamber
is preferable.

Materials-The clay soils of Sudan in most cases are suitable for stove
construction. The addition of sand and dung could make the mud more
workable, less prone to crack, more porous (for better insulation) and
more resistant to scratching and chipping.

Construction-The materials necessary to build an earthen stove are:

mud, stone of any kind preferably flat faced (preshaped mud blocks can
also be used), dung, sand, some pieces of flat metal which can be made

by cutting and flattening empty cans to tunnel into the mud, pick, sledge
hammer to break boulders, wheel barrow (not essential), small builder's
trowel and measuring device.

Construction Time-The actual constuction time for a single mud stove is
not Tong but curing of the mud takes several weeks. One week should be
allowed for the initial base to set and another two to four weeks are
necessary for the stove tunnel to dry. For demonstration only, a mud
stove can be built and fired in two days. For training purposes, two
weeks should be allowed.

The economic analysis provided for efficient wood stoves is for a

purchased cement/mud stove, since this would be of higher cost than

a sand/clay stove made using family labor. Economic analysis for

the cement/muc stove provides a very favorable net present value (PV) of
189 LS over 9 years, resulting largely from labor.saved in collecting wood.

(ii) Portable charcoal stoves

While charcoal use represents only 8% of total energy supplied from wood-
fuels efforts to introduce a more efficient portable stove for both wood
and charcoal could have quick paybacks because they can mass produce and
sell through normal marketing channels. Charcoalstoves  are currently
used in urban areas and rural towns. As economic development progresses
and rural incomes rise, it is expected that more rural people will switch
from traditional 3 stone fires to more efficient charcoal stoves. The
objective is to market a stove that costs no more than LS 4.0.

The Institute for Energy Research has already developed the prototype of

a stove, similar enough to the conventional model used in Sudan to be
acceptable, but which has twice the efficiency. A likely candidate for
evaluation and adaptation is a Thailand model which has double the efficiency
of Sudanese stoves, but with 1ittle added cost. Features inciude an
insulated clay ash blanket sandwiched between the exterior metal housing

and an interior ceramic 1ining and a grate. ‘
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(iii) Another technology which may have an immediate effect in reducing
fuelwood consumption, is improvement in brick-making methods or the suhsti-
tution of other building materials for bricks. It is suggested that adobe
and stabilized adobe be considered as possible substitutes.

(iv)  Water pumping
Water lifting technologies to lessen the labor burden have been ident-
ified as the most important rural energy need by rural communities in the

Sudan. Handpumps, footpumps and water-wheel pumps are therefore considered
priority technologies.

Animal powered pumps and integrated wind/handpump or wind/diesel
pumps with water storage are considered candidate technologies. A great
range of water lifting systems may ultimately be field-tested under this
project. The most readily available of these, the hand water pump, is common
throughout the developing world. It is considered too expensive for individ-
ual families bu? has applicability at the community level. It cannot be
locally manufactured and occasionally cannot be serviced locally. Maintenance
will depend both on the availability of materials and tools and on the level
of need as perceived by the community. Hand pumps effectively draw water
from a depth of 90 meters (300 feet).

Hand pumps in general have a record of unreliability when used in
community well water supplies. Even the most robust tend to break down
with hundreds of people continually using them. Two types of foot pumps
have been shown to provide reliable service over the years. One 1is a
bellows pump promoted by the International Rice Research Institute in the
Phillipines and manufactured and sold by a number of companies in that
country. The other is the vergnet hydro pump. Both of these pumps require
minimal maintenance. Foot pumps make use of human power most effectively
since leg muscles are stronger than the muscles in the upper part of the
body.

Handpumps however, appear to be economic investments for rural commun-
ities everywhere in the Sudan where prices for the pumps are under LS 600.
Acceptance may be hampered where villagers have been used to operating diesel
pumps with government subsidized fuel. It has been estimated that about 90
percent of the rural water needs in the Sudan can be met with cost ef fective
hand water pumps. (See Annex )

A water wheel design recommended by the PP energy technologist for
flowing rivers, is a spiral tube pump. A paddle water-wheel i3 used to create
circular motion. At the circumference of the wheel a spiral tube of about
6cm diameter is affixed, with an open end that dips into the wvater, and
takes on water each time the wheel makes a rotation. The other end of the
spiral enters the axis of the wheel and connects with a stationary vertical
pipe that brings the water up to the desired height. The system 18 expected
to cost a naximum of 250 LS. and could be used for community scale water
lifting or for a cooperative of farmers. Local manufacturability is questionable
without considerable training, and manufacture may require some imported materials
(pipe, fittings, rotary joint, bushings). The system is rather simple so that’

" local serviceability is expected after training. Since most surface water is

T



polluted, this system might not be viable for community drinking water.

2. ggndidate Technologigg

The technologies in this group require either more detailed cost/benefit
analysis and/or further technological development or packaging prior to select-
ion by SREC for field testing and dissemination. They may also require develo-
pment of a comprehensive operation and maintenance training program. These
technologies are generally straight forward, in their operation but waintenance
is somewhat more complex and in some cases they would probably result in
communally or institutionally owned and maintained systems. The technologies
in this group include:

= improved charcoal kilns

- portable wood stoves

- solar earth ovens and heaters

- fireless cookers

~ portable solar cookers

- animal powered pumping systems

- integrated hand/wind pump and water storage systems
- small scale forest management and afforestation

-~ pedal power grain dehulling and grinding

- animal motive power technologies for agriculture and trangport
- photovoltaic refrigeration for rural health centers
- evaporative coolers for retaining perishable foods
- solar crop dryers

~ passive solar water heating for institutional use

It is contemplated that some of these technologies will receive further
development and field testing by SREC, while others may be developed and tested

by the privatea sector, PVO's and other govermment organizations under the SREC
renewable energy development grants fund.

a) Improved Charcoal Kilns. The bulk of the charcoal produced in the
Sudan is manufactured by private entrepreneurs who cut trees on public
lands at nc cost to themselves. The wood is stocked and covered with
earth and ignited. Although labor intensive, there are no significant
out-of-pocket expenses and no incentive for purchasing more expensive
steel retorts or for improving traditional manufacturing techniques.
Some types of French metallic kilns were introduced in the country,
but they are difficult to transport and have small production capacity.

If the government takes legislative action requiring charcoal makers
to pay for trees felled there will then be an incentive to invest in
increased efficiency. The development and dissemination of more efficient




_Charcoal manufacturing technologies would then become a priority..
"techndib@y'dfﬂshﬁc.'Tebhbfdueé‘applie&'!h'Senegal‘dnd elsevwhere
significantly reduce the wood needed for charcoal production and improve
the quality of the charcoal produced.

Improved traditional methods differ greatly in technique, but the
new methods can provide yields of up to 30 percent charcoal by weight
compared to the weight of the dry wood at the beginnirg of the process.
Traditional methods yield recovery rates of only 8-15 percent.

A prototype improved traditional Kiln, described by G.E. Kasdi,
USAID's Senegal renewable energy development project, is known as the
Casamance Kiln.

Instead of building the stack directly on the ground, an air space
is built underneath by means of a network of logs. A circumferential
air chamber is also created by laying an apron of brush on the outside
and a chimney is placed beside the stack. The air spaces and chimney
result in better com bustion of the volatile bases and/or less heat
loss from the stack. The chimney (purchased and/or fabrication) costs
reportedly can be recovered the first time it is used.

Other advantages of the Casamance Kiln include am ability to
mix wood size, density and moisture content without adverse effeact.
The Casamance Kiln has demonstrated that smaller or less dense logs
will stop burning when carbonization is camplete (i.e. they will not
turn to ash) cven though logs next to them are still burning. Finally
tests of the ¥iln in camparison with traditional kilns reveal that '
the former taxas 0.5 to 0.7 hours to carbonize one remove (stacked
cubic meter) of wood whereas the latter takes 3.6 to 7 hours. This is
a significant saving for the charcoal makers.

b) Portable Wood Stoves. Another candidate wood conserving technology

which could be of significant importance in the Sudan would be an acceptable
small portable wood stove that could be locally manufactured.

Suggested for possible prototype development ig a one-pot ceramic stove

with good insulation, little thermal gass, and the fire box and at least

20 centimeters of draw after the point of fire, and a controllable air
intake. Currently it is believed only 10~20% of open fire users will

find a stove acceptable. Nevertheless, the depletion of wood resources

may increase the attractiveness of thig type of stove in the future. It

is expected that portable charcoal and wood stove design and field testing
will be done simultaneously, since their development and mamufacture

would be very similar. For example, breakthroughs in charcoal stove
technolegy may be able to be transferred directly to wood stove construction.

c) Solar Earth Ovens and Heaters. Mud solar ovens are recammended on
a trial basis for cost/benefit analysis by SREC. These solar heating
devices are miniature solar greenhouses made of mud and darkened with
wood ash to achieve temperatures as high as 140°c (300°F). The solar

e ¢ e b s sasa 6§ g o e . - ——
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oven will operate at about 50°C (122°F) higher than the water heater
due to its design and due to the large mass of cool water being heated
in the latter system. The north sloped mud structures must be covered
or glazed with a two square meter piece of fiber-glass or glass sections
to trap the solar energy. This structure can collect approximately
238,000 BTUs/day for heating or baking or the equivalent of about
thirty-one pounds of firewood or about one head bundle. The primary
difficulty with this technology is that it provides only low grade

heat and therefore it takes longer to bake bread or - heat water than
when using a fire. Furthermore, bread baked at 300°F may be of a
different texture than that baked over the fire. This solar system

can also be built with a wood fire "back up" feature as part of the
unit to help overcome some of these factors. The solar oven technology
will also undergo many innovative changes in both the baking recipe

and unit design once village women get interested in using it. There-
fore 1f cost/benefit analysis proves favorable for this technology from
both a economically and culturally, the designs of these units may not
be finalized until late in the RET project.

d) Fireless Cookers. This rediscovered technology has attracted much
attention because of its simplicity and cost effectiveness - it pays

for itself in a few weeks with fuel savings. Also called "hay box"

or "wonder box" it is simply an insulated enclosure into which a boiling
pot of food can be placed. Since the pot loses a minimal amount of
heat, the temperature stays close to the boiling point and actually
cooks the food.

Theoretically, if all cooking in the Sudan were done with a fireless
cooker, it would cut total wood consumption by approximately 1/3 since
at least that much heat is normally added after a pot comes to a boil.

The construction can be as simple as two gunny sacks filled loosely
with dry grass. The boiling pot is nested into the lower sack and
covered with the upper one. A cardboard box can be lined with 10 or
15 cm of hay and covered with a pillow or an insulated 1id. Fancier
versions may consist of colored cloth pillows sewn to the shape of a pot,
filled with cotton, with a pillow over the top.

The top lining of the lower pillow or hay box could be made of an
impermeable material (high temperature plastic, grease cloth) so as
to be easily cleanable in case of soot and food spills. A wide variety
of insulating materials can be used including: chicken feathers, uncarded
wool, dry leaves, cotton residue, bagasse (excellent), wood shavings,
old cloth. The hay box might also be sold as a package with a stove
and a metal pot. A fourth item, also part of the original hay box
concept is a round slab of thermal mass (stone, dense masonary) that
can be heated up in the fire and placed in the fire and placed in the
fireless cooker under the pot, if long and continuous boiling is required.
The thermal mass can be brought upto 200°C or so and store sufficient
heat for this process.



LA slightly more sophisticated adaptation would be to use a simple -
pressure cooker to reach temperatures above armospheric boiling which
would be inserted in the fireless cooker. Low pressures could be
achieved with a rubber gasket and simple snap buckle closures. A
comparative demonstration of such a combination would show faster
cooking time and significant fuel savings.

e) Portable Solar Cookers. While their application has been limited,
it is possible that solar cookers could prove acceptable in Sudan
for the following reasons:

1. Sudan's solar resources.
2. Lower material prices ($ 10-16).

3. They cai. be used in conjunction with fireless cookers and
heat storage slabs.

4. The fact that many Sudanese have their main meal at 2:00 pa
before siesta.

5. Increasing fuel needs, especially in the north where the sun
is the most reliable and in refugee camps where there is
virtually no available wood fuel.

Solar cooking will never entirely replace conventional cookers,
but their range of usefulness can be extended with the fireless cooker
concept which can keep food warm for hours after the sun has gone dowm.
The basic components of the cooker are: dark colored, conductive pots,
exterior insulation, glazing, and at least one reflector to speed up
the heat input. The reflector can also serve as an insulated doo: ,
making the entire unit into a fireless cooker. The interior can be made
of an opened 5 gal or 2 gal can, surrounded by organic insulation and
clay housing. Two layers of glazing cover the opening, and the reflector
is hinged to the can with a thermal barrier (or the reflector becomes
a heat-loss fin). The cooker also Seérves as a water heater. Blackened
1 gal cans of water can be placed inside.

£) Animal Powered Pumping Systems. Animal power with geared power

take off units can be used in areas of the Sudan where tradition permits.
The largest single tribal group in Sudan, the Dinka, own most of the
cattle but their affection for their animals has generally eliminated

them as beasts of burden. Donkeys and camels are presently used by nomads
(the Shenabla) and others in the northern and western areas. A strong
camel can produce about one horsepower until the animal begins to

tire. A donkey or ox and man produce less than half that amount of power
each. This level of power is sufficient to pump from 4 to 6 gallons

of water per minute at a depth of 60 meters (175 feet). This amount

is a sufficient quantity for human and animal consumption or a small
garden but inadequate for irrigation of a field. These animal driven units
appear to be economical if they can be asgembled locally from used
automotive parts or 1if long term loans can be arranged coupled with

bulk buying and shipping. Local merchants will not be able to purchase
this type of equipment without financing outside. Similar purchasing
arrangements would also be necessary for wind and photovoltaic water
pumping systems.
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g) Integrated Hand/Wind Pump and Water Storage Systemg; The components

of this technology are available commercially. The systems are generally
economical and will perform adequately if two conditions are met:

1, comprehensive installation and maintenance training has been
provided through merchants and local technicians and

2. the wind pump is part of an overall water supply system which
includes storage with a hand pump and animal power, or diesel power,
as backup when wind is not available. The cost of these systems will
vary with each rural application. 1In general, installation, train-
ing and equipment costs will be from $ 2000 - § 10,000 per community.

An example of wind pumping technology suggested by the PP energy
technologist is the sail wind mill. Abundant information exists on this
technology. A series of the most promising designs could be built and
evaluated for local appropriateness, perhaps at a high wind site removed
from Soba. Windmills have an advantage over spiral tube pumps in that
they do not require flowing water, but in many parts of the country wind
speed and reliability may be insufficient to Justify their application.
Costs vary according to size and pumping capacity with a 30,000 liter/day
capacity at 8 mph wind average and 70m. depth, costing around $ 2000.
Considered too expensive for irrigation, these windmills find applica-
bility of community drinking water source in shallow to medium depth
wells.,

h) Small Scale Forest Management and Afforestation. Woodlot promotion
and azvelopment will be vital factor in slowing current rates of deforeg—
tation and may lend themselves well to a combined effort to introduce
more efficient wood utilization in rural communities. They will there-
fore be considered eligible for funding under the SREC renewable energy
development grants program.

i) Pedal Power Grain Dzhulling and Grinding. This RET responds to one
of the most often expressed needs of village women, reducing the labor
of preparing sorghum flour and other grains. The objective would be to
produce a mobile, human powered system with performance characteristics
sufficient for womens' grain grinding cooperatives or small business
applications. The pedal power grain grinder can process a quantity

of grain in one-third to one fifth the time required by hand systems
for roughly the same investment.

System components for the grain grinder are a simple high efficiency
grinder, a framework of metal or wood to carry one or two persons, a
chain (or V-belt) drive to link the pedals to the shaft of the grinder
and in many cases a fly-wheel to overcome load shocks which may occur
during operation of the mill.

Chain drive is most suitable for high torque, low speed. For high
speed, low torque the V-belt is more suitable and is also best for quick
ratio change. The chain has a higher transmission efficiercy than the
V-belt.
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tires and similar improvisations can be used for low speed. Fly wheels
must be very well balanced and well supported.
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Two types of mills are suitable for this purpose. The first is the
type used for coffee grinding made of two burrstone plates with grooves.
This is the simplest and most appropriate to the Sudan and therefore is
the type suggested. This type of grinder is efficient and relatively
inexpensive to build. The second type 1s the roller mill which crushes
the grain. Though extremely efficient, it primarily produces flakes.
Several stages are required to grind it into flour and presently
are not popular in Sudan. These mills are also much mc.e complicated
and expensive than the burrstone mill described above.

3) Animal Motive Power Technologies for Agriculture and Transport.
Increased attention to technologies which substitute animal power for
human labor in farming and the movement of goods, will again depend

on the availability of loan financing from GOS to rural villages.

Should such financing become available, it is anticipated that cost/
benefit analysis for these technologies would prove very favorable,

and local manufacture would increase. Under these conditions SREC

could play an important role in developing and field-testing alternative
equipment and machinery of this type and in promoting the dissemination
of new field-tested designsg,

k) Photovoltaic Electrification and Communication.NASA has initiated

a photovoltaic demonstration program in develaﬁing countries to test

the technical and economic feasibility of using photavoltaics to

provide refrigeration at remote rural health centers for vaccine storage
and emergency night lighting. Photovoltaic refrigeration may serve on
important function in improving the vaccine cold chain at Health posts
and clinics. The ultimate objective would be to provide better health
services to the rural poor in very remote areas.

Other potential applications for photovoltaics might include remote
railroad switching and communication. SREC could serve in a coordinating
role for pre-feasibility and site identification. Photovoltaic pumping
may be a candidate technology based on results of other existing or
planned demonstrations in the Sudan and elsewhere in Africa.

1) Evaporative cooling. This method of providing cool air for preserving
food and milk for short periods of time is based on the cooling effect

of evaporating water dripped over charcoal stacked between wire screens.
While the technology and technique involves very little expense, useful-
ness in the Sudan may be limited due to the scarcity of water in most

of the country.

m) Solar Food Dryers. Food preservation is a great problem in large
areas of the Sudan and particularly troublesome in the South. 'While
Northern people already dry their food by simply leaving it out in the
sun, little or no preservation is done in the South. Food dryers would
last about 6 years and would cost about 16 LS. There are, however,

et



serious problems with the social acceptability of such a technology
among many Southern people. Given very primitive conditions prevailing
in many areas it is not clear that an adequate perception of the
benefits of solar food dryers could be commumnicated to the people.

Even if this were possible, there are a wide variety of needs which

may well rank higher than the need for solar food dryers. An additional
problem is the fact that the majority of rural southerners have not

yet entered the money economy. Ther: is therefore little hope that

they could or would spend the requisite 16 LS on this technology unless
it were cooperatively owned. Otner problems include:

- Transportation networks and extension services are currently
non-existant in many areas. Dissemination costs could well
be prohibitive.

- In other areas, such as the North, there i3 little perception
of the need for such a technology given the extremely dry and
hot climate.

- Glazing or plastic may have to be imported, using scarce
foreign exchange.

n) Commercial Batch Solar Water Heaters. This RET would be handled

in the same manner as the portable wood burning stoves, however the
Primary merket would be institutions such as clinics and schools,
‘A"solar water heater concept 1is proposed that integrates heating

and storage hardware into one unit and therefore reduces the cost

of building and installing the unit while still heating ample quantities
of water to temperatures of 480C (1209F) or higher. The target market
price for this "breadbox" unit installed would be LS ($360) or about
one-half the cost of conventional flat plat collector systems.

3. Research and Development Technologies .

The Research and Development Technologies have been identified as
technologically feasible, but relatively expensive and in same cases too
sophisticated for non~institutional use, and as technologies which require
continual maintenance. In spite of these limitations, there appear to be
situations where the use of this type of technology would be warranted and
would have significant benefits for rural Sudan. Therefore, the following
types of technologies are suggested for further cost/benefit analysis: 1)
photovoltaic water pumping, 2) methane production from concentrated wasters,
3) ethanol production from water hyacinth, 4) power alcohol from gugarcane,
5) alternative housing construction.

a) Photovoltaic Water Pumping. Under isolated conditions the overall

cost of owning and operating photovoltaic or solar cell power pumping
Systems may compare favorably with diesel power gystems. The technology

is extremely sophisticated, but routine rural operaticn does not present

a problem. Potential problems may be significant if the systems, malfun-
ction or need electrical maintenance. Provision would have to be made

by SREC to ensure training of engineers able to maintain and repair systems,
and of rural water technicians responsible for daily operations and
performance checking. This same requirement exists for photovoltaic
refrigeration at rural health centers, and other photovoltaic applications.
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"Since there are a nimber of "existing or planned rhotdvoltaic pumping
systems in Eastern and Southern Africa, it is recomnended that prototype
development be deferred until operating results are available on these
systems.

b) Methane Production From Concentrated Waste. Installation of
anaerobic digestors for concentrated animal or plant wastes to produce
methane (BIO-GAS) may have applicability in certain settings. A
digestor of 13,000 gallons handling the equivalent of 440 pounds of
dry organic volatile matter per day (1800 pounds of fresh manure)

has been suggested for the Wadi Halfa feedlot. It 1s estimated this
system would produce about 2.3 million BTU/DAY. An operation on this
scale, might be sufficiently large to be justifiable economically.

The resulting fuel might be used for running rural pumps and machinery
or for small industries, such as bread baking or glass manufacture.

c) Ethanol Production From Water Hyacinth. This activity would
begin with a examination of a range of indigenous plant feedstocks
as potentlal sources for large scale ethanol production. Water
hyacinth is suggested only because of its rapid growth and nuisance
quality.

d) Power Alcohol. The Petroleum General Administration of the Ministry

of Energy has established a technical committee to investigate the
possibility of using different mixtures of power alcohol and gasoline

to operate cars and other engines. Present plans call for two distilleries,
one at Sennar Sugar Factory to process 72,000 tons of molasses into

16,000 tons of power alcohol, and another at the Kenana Sugar Factory

to produce 23,000 tons of power alcohol from 105,000 tons of molasaes.

This process requires further cost benefit, and technical analysis.

e) Alternative Housing Construction. Alternative construction techniques
may be considered an appropriate topic for R and D under this project,
particularly those designs which eliminate the need for wooden rafters
used in traditional housing. Because of Rot and termites, rafters are
typically replaced every three to five years. This task 18 time-
consuming and the impacts on forest : :sources not inaignificant.

Same of the technologies in the "candilate" and "research & development”
technology classifications may be available in the U.S. and other countries.
The Project will therefore seek to search the u.S. marketplace to see what
it has to offer in these areas. Potential technlogies would congsequently

be purchased and field tested in the Sudan under this project.
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Summary-of Social Seoundness Analysis.

The main rural use of energy is for cooking and preparing beverages.
Rural women usually perform these tasks outdoors, over an open hearth,
using firewood. Existing data reveal that rural households are experiencing
increasing difficulties in acquiring fuel because of deforestation. The
demand for fuelwood by households and informal sector activities in towns
and urban areas places further pressure on the supply, which is in rural
areas, Most town and urban households rely on charcoal for cooking. To
lessen the rate of depletion of wood in the Sudan, this project places pri-
ority emphasis on wood conserving technologies.

The project has been designed taking into consideration the Sudanese
context, To help ensure that the renewable energy technologies which are
developed and promoted are socially feasible, as well as financially and
envirommentally sound and that the parameters of these are specified, the
project will assist in the establishment of an Economic, Social and Environ-
mental Division (ESED), within the SREC. The staffing and operations of
t?is department are specifically planned with the context of the 1ocal
situation,

The technologies developed , tested and demonstrated for households
are expected to be widely disseminated if they meet the criteria of a)
social acceptability b) affordability, c) use of locally available materials
and d) production and dissemination on the commercial market. Certain
measures are built into the project to help ensure that these criteria are
met. ~ )

The rural persons, including those in towns are expected to be the
main direct and indirect project beneficiaries. Approximately 15,000 of
them (or roughly 2,800 households) will be directly involved in the field
trials and demonstration of stoves, low 11ft water devices and other techno-
logies expected to be financed by the project. An estimated additional
7 million are anticipated to be indirectly benefit through adoption of the
technologies which are diffused. Since improved cooking appliances for
domestic use are of top priority, women will be the end users. They will
benefit from a savings in time spent in collecting fuel, or in money spent
purchasing it.

The introduction of technologies at the institutional level to conserve
fuelwood or substitute for its use will indirectly benefit rural dwellers
through diminishing the rate of deforestation which affects availability,
and hence price of wood and charcoal, soil fertility and rainfall.

Other direct beneficiaries will be some service institutions, such as
health centers. Those technologies introduced at this level are expected
to indirectly improve services to the rural and town populations. Another
group of direct beneficiaries will be approximately 50 articans who will
receive training in the manufacture of certain devices. In particular, those
currently making charcoal stoves are expected to be reached so that they
can produce the improved model. By this strategy these informal sector
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- manufacturers are -not:expected to be- driven-out of: business; rather, -they . "
will be assisted in changing their product. :

Others will directly benefit from training. Approximately 7 SREC
persons will be sent for degree training and 3u people, sent for short
term courses and study tours. Also, approximately 200 private sector,

GOS and PVO personnel will benefit from seminars/workshops given by the
Srec. A further 50 persons will be trained through RED Grants as trainers/
pramoters oY renewable energy technologies.

It is anticipated that one of the project impacts will be a greater
understanding of energy problems facing the poor majority and identification
of viable strategies for addressing their problems. It is expected that the
activities of the SREC will influence policy which will impact on GOS
allocation of resources and the financial contribution of other donor agencies.
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SOCIAL SOUNDNESS ANALYSIS

II

Socio-cultural Feasibility

A, Introduction

The Sudan contains about 18 million inhabitants dispersed over
967,000 square miles. Approximately 66 percent of the population
resides in rural areas, 24 percent in towns and urban centers, and
10 percent are nomadic. The per capita income averages $320 per
annum., Availability of water is directly related to the location
of the population and its economic activities. The country is
primarily a plain constituted in the North by a desert, covered
by poor soils which receive little rainfall, in the West by unidulating
sand dunes, in the East by clay formations, and in the South by
tropical forest mountains and extensive swamps. The Southern Sudan
has 57 percent of the country's forests and 27 percent of the
inhabitants; nevertheless, gome areas, like Juba, experienca a
shortage of fuelwood and poles, due to poor distribution and cost
of transport. The North has 43 percent of the forests but 73 perceat
of the country's population. There is no movement of fuelwood or
poles from south to north due to poor roads, costs of transport and
so forth. Because of the arid conditions in the north there is a

‘slower rate of regenerationof trees and hence lower sustainable yields

than compared with the south.
There are numerous ethnic groups in the Sudan and while there are

variations among them in regard to habits and preferences affecting
energy use, the purposes for which energy 1is employed is less varied.*

B. Energy and Households

Rural Areas: The main household use of energy is for cooking and preparing
beverages. Rural women usually perform these tasks outdoors, over an

open hearth, using firewood. Households also uge fuel for fires to roast

meat, to provide heat and light, to keep avay insects, to ward off animals,

to warm water for washing, and to provide an atmosphere for social gatherings.
One fire may serve mltiple functions. In areas where firewood 1s scarca,
households use agricultural residues and dung as supplemental fuels. In

some areas, dung is preferred for making kisra, an unleavened bread.

Only a very small proportion of rural households, primarily those
along the Nile rivers, have pumps for irrigating their fields. These
pumps are usually run on diesel, the old pivot-type of irrigation having
largely been abandoned.

* Herein the tcrm energy applies only to inanimate energy.



It is difficult to make generalizations about rural households'
energy use patterns in a country as large and diverse as the Sudan,
To date a few studies have been conducted, focusing on energy use,
supply and procurement, with the household as the unit of analysis,
None of these specifically dealt with habits and preferences surr-
ounding energy use. One of the Project outputs will be greater
data collection and analysis of factors which influence the accepta-
bility by rural women of wood/agricultural residue burning stoves.

Existing data reveal the extent to which rural hougeholds are
experiencing increasing difficulties in acquiring fuel and other
impacts of deforestation. Anvar Sheikh El Din Abdu carried out a
study in Umm Buweisa village, White Nile Province, located in a low
rain woodland savanna on sandy soil. The village, with a total number
of fifty households, has an abundant water supply, mainly from surface
wells which attract nomads and their herds. There are only six trees
within the village and the nearest cluster of trees is approximately
13 kms away. About 75 percent of the households gather wood to meet
at least part of their needs. Collection is done by women in the
early morning hours; donkeys help with transporting the load. Due
to the scarcity of wood, the women do not limit themselves to collecting
fallen branches or cutting off dead branches; they resort to cutting
off small branches and eventually chopping down whole trees. One
donkey load of wood (55-65 kilograms) lasts a family of 7 persons about
two days when it is used with other fuels,l

Umn Buweisa households depend on other fuels as well as wood.
Animal dung is commonly used for cooking, especially for naking un~
leavened bread. Dura (millet) stalks, which remain after thatching
huts, as well as other crop residues, such as bullrush millet stalks,

women for their use by burying a piece of burning wood. Among the
wealthier households, diesel oil tends to be used for lighting since
kerogsene disappeared from the area seven years ago. Poorer households,
whose annual income is about LS. 35 as compared to LS. 140 for higher
income groups, have difficulty meeting their energy needs.

The impact in such situations as Umm Buweisa can be severe since
there are competing demands upon trees and on women's time. Trees also
serve the following purposes: building materials for houses and animal
enclosures; food for browsers; herbal medicine; food for sauces; and
manufacture of kitchen and domestic utensils. Demands o1 #omen's time
for agricultural and domestic taske mean that they either work more
hours ag it takes longer to collect firewood, and hence rigk fatigue
and its health hazards, or they forego other important tasks. And,
as fuel becomes more of a purchased commodity, money is either reallo-
cated or there is greater necessity to sell food crops or labor,

As wood becomes scarcer in northern Sudan, acacia senegal trees
are cut down for building materials, charcoal production and firewood,
Acacia senegal 13 the source of gum arabic, an important export for the
Sudan, which meets 70 percent of the world's demand. Moreover, acacia
senegal as a leguminous tree ig nitrogen fixing so that as the trees



are cut down, the soil quality is decreased.

Towns and Urban Areas: The demand for fuelwood by households in towns
and urban areas places further pressure on the supply, which i1s in rural
areas. Most of these households rely on charcoal for cooking. Even in
Khartoum amongst middle and upper income groups, there is an increasing
use of charcoal as the availability of gas and electricity has become
less reliable. Kerosene used to be a popular fuel for providing light,
but due to its unavailability outside the main urban centers, families
have switched to diesel or fuelwood for lighting. Consumption patterns
of energy vary to some extent between households of different socio-
economic status. Those of higher status use more energy per member
than do the others.

of

Information on Bara, a town about/10,000 inhabitants, in Northern
Kordofan, illustrates the extent to which town and urban households are
affected by a shortage of energy, and the impact on rural areas. The
data were collected by Turi Hammer Digernes in 1976/77 and in the
Summer of 1978. 1In 1976/77 she found that three-fourths of the lower
income households used kerosene for lighting and one-fourth owned
(but. probably not always used) primus stoves. The following table showa
differences in energz consumption between groups with Group One being
of the lower strata.

Monthly Consumption of Energy Calories Per Person

Group 1 Group 2 Group 3
Kerosene 12,952 22,745 28,431
Wood 78,352 81,184 94,400
Charcoal 243,750 258,750 273,750
TOTAL 335,054 362,679 395,581

Taule 28, Turi Hammer Digernes Wood for Fuel, PhD Thesis,
University of Bergen, November 1977,

The main difference was that the households of the higher socio-economic
status used more lamps and primus stoves,

Only a small percentage of the Bara hougeholds actually collect
firewood for their own use: those who do not have the cash to purchase
wood and those who are rich enough to employ servants to go far avay
to procure it. For the most part wood is purchased from sellers, the
majority of whom are women and children, who come to the house. Ten
years ago, however, the females of the households collected their owm
wood some 15 to 30 minutes away on foot, Today the source of supply
is one to two hours away by foot.

Firewood 18 used mainly for cooking a dukhn porridge, making
unleavened bread and, for some, brewing the local durra wine. Charcoal
is used extensively for preparing other foods and beverages, heating houses,
and ironing. Charcoal is used in a small portable stove made locally from



used tins. Cooking is done in a special hut, made of straw. A few
women make their own charcoal by burying wood. The rest buy it from
door-to-door sellers.

The demand for fuelwood by Bara residents had led to the removal
of vegetation around the town, competition with other centers of
consumption and deterioration of the environment. Especially many poor
families are not able to meet their basic needs as energy has become
too scarce and too expensive. For these, they do not use enough lamps
to obtain sufficient light for satisfactory working conditions, they
live in cold rooms during the winter and hence their health is impaired
and some do not cook food properly.

Information on Babanusa, which has a population of 15,000, shows
the average distancs to wooded areas has extended from 2-3 kms in 1963
to 7-9 kms in 1980.° In Wadi Halfa town, as a result of the acute short=-
age of fuelwood, households have resorted to animal dung as a substitute.
The main gource of dung used to be monopolized by some merchants, who
bought it from the veterinary quarantine station on a tender basis.
Some housewives in the town organized themselves into a cooperative and
successfully competed with the merchants to obtain the tender in the
late %9705 go they could buy dung for domestic use at a more reasonable
rate.” However, currently the station is not used so this source of fuel
supply 13 no longer available. . , '

C. Public Institutions and Private Enterprises

Fuelwood plays an important role in public institutions and private
enterprises. For example, boarding schools, prisons and hospitals rely
on wood and charcoal for cooking meals. Whereas hospitals usually have
electricity, the other institutions tend to depend on kerosene, when
available, or diesel, for lighting. In the informal sector, small bakeries,
local wine houses and tea shops are common in towns and urban areas.
In Bara the bakeries and beer makers only use wood as fuel, whereas the
tea shops depend on charcoal. Blacksmiths tend to use charcoal. And
brickmakers consume a great deal of wood,

Particularly in a radius around Khartoum, one finds boreholes with punps
driven either by electricity or diesel. These wells provide drinking water
for school children, mosques, misgiona, and residents., Electric and
diegsel pumps are also used on irrigation sites, including irrigated forests.

Information on fuel consumption in Wadi Halfa town shows that con-
sumption of gas, o0il, kerosene and benzine in the public sector, i.e.
government units, schools, hospitals and fish factory, is actually higher
than its official quota. Ten percent of the allocated quota finds its
way to areas outside of Wadi Halfa and the deficit is made up by purchases
on the black market.



The availability and distribution of gas, oil, kerosene, benzine
and electricity has a detrimental impact on the public sector and private
enterprises. For example, factories have to lay off workers when pro-
duction falls due to a lack of fuel or electricity. In boarding schools,
students are unable to study at night because of a lack of light. And,
the services of medical facilities are impaired due to lack of refrigerat-
ion and hot water.

D. Charcoal and Wood Suppliers

Charcoal producers can be classified into four categories: those
who make the commodity from trees in their own fields; those who buy
the right from others to cut thelr trees and produce charcoal for sale;
those who cut trees or use fallen ones on communal land; and those
organized by a wholesaler. While the burners are almost always men,
sometimes women, often f.om the same household, sell the product.
Relatively few families are dependent upon charcoal production as their
main source of income throughout the year, However, the activity itself
results in greater dependency upon it as a gource of income: deforestation
causes soll erosion which in turn resultsin declining soil productivity
and eventually lower rainfall which affect both agriculturalists and
pastoralists, which forces people to migrate and settle where one of
the options for earning an income is charcoal production or selling of
firewood. ' _— o

For those who are members of a wholesalers team, usually composed
of three to five members, the wholesaler provides them advances in the
form of food, tools, and drinking water. The organizer alzo provides
the bags and arranges transport to a central storage place near a main
road or railway line. This type of organization of production is common
in the Suki region of Blue Nile Province, 3

One of the main trees used in northern Sudan for charcoal is acacia
senegal, the source of gum arabic. Whereas these trees should not be
cut until they are 20-30 years old, Turi Hsmmer found that trees of 9
years or less are being used for charcoal production. Also, although
trees on communal land are not supposed to be cut, except for clearing
land for cultivation, this regulation is ignored since the demand for
fuelwood can not be met through other nearby sources. :

Because acquisition of wood is less arduous than production of
charcoal, women and children are often found as wood sellers, In the
Bara area, Kababish people who lost their animals during a prolonged
drought which began in 1968 settled in tents on the outskirts of the
town and touvk up wood cutting and selling as their main livelihood.
These people, although aware of regulations, resort to cutting trees
on communal land or land belonging to someone else, and cutting immature
trees because of the necessity to make a living,
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E. Perceptions of Desertification and Environment

Studies conducted in Bara and Babanusa areas contain information
on people's perceptions of their environment. In Babanusa information
was obtained both from nomads who tend to spend 4 to 6 months on the
edges of the town, and from the settled residents. Both groups acknowled-
ge a deterioration of their environment, The settled towns people view
degradation of the hinterlands in terms of a decline in crop production,
rising firewood and charcoal prices, an increase in distance to wooded
land, and increased desert conditions. They consider an increase in
both human and animal Populations as the main cavse of the environmental
deterioration. The nomadic people regard the deterioraticn ag caused
by fluctuations in rainfall, continuous cultivatior by settled people,
and an increase in population leading to expansion of the settled area,

Ir Bara town, in 1976/77, the men were more awave of envirommental
conditions than the women. The majority of women thought that deserti-
fication was occurring in their area, but about one-thisd offered no
explanation. For those giving a cause, most blamed the wind. Bara men
were more knowledgeable about the complex reasons for desertification
and suggested that shelterbelts be planted. Village people in the
hinterland of Bara were well-aware of the prccess of desertification
which was occuring, and most believed that the recent drought was
decisive 1in accelerating the process. When asked about remedies, the
villagers are reported to have pleaded for the planting of trees, like
the E1 Beshiri project with which they are familiar. In E1 Beshiri
inhabitants and school children planted 300,000 seedlings of different
species, between 160 tons of dry branches placed in criss-cross patterns
on the bare sand dunes. As a result 275 hectares have been stabiltzed,

F. Project Implications

The project is designed to benefit the rural majority, directly
and indirectly, by taking into consideration the financial implications
of each technology for the targeted adopters as well as the cost of
reaching the intended producers and users. Moreover, the social feasibi-
lity of technologies will play an important role in the identification
and design of them, For example, the description above on rural household
energy use reveals the need to conserve wood, which can be accomplished
through introducing stoves for burning wood and/or agricultural residues.
The design of low-cost, portable stoves which can be s0ld on the commercial
market will be the most feasible since (a) 1t will not rely onmorae production
which would require a massive extensicu effort to teach people how to
build them and (b) culturally rural women prefer cooking outdoors for at
least most of the year, hence permanent clay atoves are not suitable.
Moreover, because the current charcoal stoves are extremely inefficient
in their use of energy, improved charcoal stoves will receive priority
attention for use by town and urban households.



To help ensure the setting of priorities for design and development
of renewable energy technologies as well as to monitor and evaluate the
social feasibility of designs being tested and demonstrated, the project
will assist in the establishment of an Economic, Social and Envirommental
Division (ESED) within the SREC. The Division will be organized with
affiliate members so that it has the services of the most qualified
research specialists in the Sudan. The studies carried out through the
ESED are expected to stimulate more research interest, especially in
socio~cultural aspects.

II. Role of Women

As discusgsed in the previous section, women are the gatherers of fuel
for domestic use and the cooks. Women are also the producers of local wine
and beer, and Southern women make shea nut bufrter; all these activities require
large quantities of fuelwood. In order for stoves for domestic use to be
acceptable, the relevant habits and preferences of women must be taken into
account. The project will do this in its data collection efforts, and in
the field testing and demonstration phases. Hcnce, in these ways, women
will be actively involved in identifying suitable stove models for wider
dissemination.

The ESED will contain female affiliate members and staff. And, research
proposals and requests for funding pilot demonstrations will be required to
address women related issves.

ITI. Spread Effect

The project is designed to have a wide spread effect, First, it focuses
on the development of low-cost technologies, particularly stoves, for the
rural majority and urban poor. To help ensure that these devices are more
than just technically sound, but also economically and socially feasible
under various conditions, the ESED will assure the collection af.data on a
various cultural groups and ecological zones to indicate the feasibility
of certain technologies and design requirements based on a study of habits
and preferences. This is needed to identify designs with wide-spread potential
since the project-financed field testing and demonstration activities for each
technology are expected to take place only in a few sites.

Second, taking into account the weak government linkages into rural areas,
the project focus is on technologies which can be produced in the commercial
sector, particularly the informal sector, using locally available materials
and tools. In this way, the commodities will flow through normal patterns of
distribution. For example, a study of rural informal sector industries by
Abdel Bagi A. Babiker reveals that goods produced in Mahmiya-Dama, located
200 kms north of Khartoum, which has access to the railway line, find their
way to centers outside the areas, such as Atbara, Wad Medani and Khartoum, 6
Particularly improved stoves for town and urban dwellers are expected to
diffuse rapidly, if the training of artisans is conducted on a sufficient
scale,
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The main consumers or purchasers of stoves for domestic use will be
women. Since the fuelwood problem is more serious in northern Sudan than
the south, it is in this former geographic area where the demand ig expected
to be greatest. Yet, since the northern women are predominately Muslim, who
are supposed to be secluded from unrelated males, how will fhey become aware
of this new product? The system of sexual segregation and geclusion of
women which characterizes towns and urban centers, is less marked in rural
villages., 1In a village, social and kinship ties are largely co-terminous
so that women are able to pursue many activities outside the house. For
any specialized serviceg they call upon neighbors and domestic servants.
In the towns and urban areas, most Muslim women are more restricted from
social activities outside their domestic quarters. However, they are engaged
in strong networks of women. Membership in zaar cults, a spirit possession
group, by Muslim women is common. The cult group provides women with a basis
for association in addition to kinship and tribal relations, which are the
more traditional means of social interaction. Membership in cult groups gives
women contact with a large network of women from different ethnic and socio-
economic groups. Information about stoves ig expected to flow through such
contacts among women. Also, women may learn about them from door~to~door
sellers.

The interest shown in improved charcoal stoves at a recent conference on
Women and the Enviromnment attended by Sudanese from various organizationa, and
including a large percent of women, demonstrated an acute concern about
identification of more efficient technologies for cooking, It is anticipated
that initially a great impetus for diffusion will come from the urban profess-
ional men and women who are weli-aware of the fuelwood problems. faced by
extended family members in towns and rural areas.

The reucwable energy technologies for households developed, tested and
demonstrated under the project will gpread rapidly if they meet the criteria
of (a) social acceptaoility, (b) affordability, (c) use of locally available
materials, and (d) production and distribution on the commercial market.,

For those technologies proven viable for service institutions diffusion
should occur through the supporting organizations and future donor agency
activities. For example, designs of solar cookers and heaters for health
facilities, once proven feasible, are expected to be adopted in plang for
new facilities, And, if the cost justifies it, existing institutions will
change from their current Practice and appliance in order to save money,

At the institutional level, information about feasible technologies is
expected to spread through word of mouth, as well as written documents,

IV. Beneficiariesg

The rural majority and urban poor are expected to be the main direct and
indirect beneficiaries of the Project. Approximately 15,000 of them (or- roughly
2,800 households) will be directly affected by field tests, demonstrations and
dissemination activities on stoves, low-lift water devices, and reforestation




expected to be financed by the Project. An estimated further 7 million (abcut
1.2 million households) will indirectly benefit through the diffusion of

the introduction of wood/agricultural residue cookers, Women will benefit
from a savings in time Spent collecting fuel, which hag an indirect health

The nomadic population 1is expected to be affected by the project in the
following manner. First, many of the nomads have membersg of their immediate
family residing on the borders or periphery of towns. These resident members
are expected to be reached through REDG activities and the diffusion of
technologies, Second, nomads may benefit through water-lifting devices
developed under the project. Third, they will indirectly benefit through

substitute for itg use, eg. solar energy, will indirectly benefit rural
dwellers through diminishing the rate of deforestation which affects not
only availability and hence price of wood and charcoal, but alge soi]l fertility,

A few service institutions, such as health centers, are anticipated as

. direct beneficiarieg, Those technologieg introduced at thig level are expected
to be disseminated so that more institutional centers are indirect beneficiaries.
The main benefit for them will be financial, {.e, a savings realized from their

Another group of direct beneficiaries will be approximately 50 artisans,
anticipated to be iy the informal sector, who will receive training under the
pProject, in the manufacture of certain technologles, 1In particular, thosge
currently making charcoal Stoves are expected to be reached so that they can
Produce the improved model. By this strategy these informal sector manufacturers
are not expected to pe driven out of businesgs; rather, they will pe aggisted
in changing their product,

Approximately 7 persons will be sent for degree training and 30 for short term
courses and study tours, Also, approximately 200,608 and pvo Personnel, will
benefit from training and seminarg given by the DID, \ pr.-‘M Qector

The project may have some Negative effect on wood and charcoal gellers if
the demand for their products 1g diminished. But, for moat of thege people

selling wood or charcoal ig not their main Source of income go the impact
ghould not be severe,



It is anticipated that one of the project impacts will be increased know-
ledge about the energy problem facing the poor majority and identification of
viable strategies for addressing the problem. With a modest amount of financing,
the project through the ESED will seek to involve some of the best researchers
in the country, and their students, to focus on the problem. It is expected
that their findings will influence policy which will impact on GOS allocation
of resources and the financial contribution of other donor agencies, Also,
the Project's Renewable Energy Development Grants are expected to attract the
collaboration of non-governmental organizations. The experience gained under
the project may influence these organizations to play a greater role in
addressing the dissemination of Proven renewable energy technologies under
different conditions and, when necessary, make the needed modifications,
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One of the primary aims of this project 1s to install the institutional
capacity in the Sudan to perform financial and economic analyses of energy
projects. Currently, there are few projects which have been developed to
the extent where an adequate cost-benefit analysis can be performed. Virtually
all proposed technologies will require extensive research for local adaptation
before their cost characteristics can be determined. Needless to say, without
such information, no final judgement can be made as to the desirability of
dissemination. For instance, a wide variety of charcoal stoves are available
from various sources, Including several examples from Africa. While it is
clear that many of these stoves represent an improvement on current technology,
it 1s not at all clear which is the best for the various regions of Sudan in
terms of social acceptability, ability to manufacture them locally, etc. 1In
addition, litctle cost data in Sudanese pounds are available as few of these
stoves have been constructed in Sudan. Figures reported in foreign currency
are not comparable with other elements of the cost/benefit analysis. Indeed,
many components cf the cost benefit analysis have no price per ge gince much
of the economy cperates on a barter basis. In such cases estimates must be
made, but it shculd be noted that one of the most important tasks of the
SREC will be to firm up these estimates. These isgues must be investigated
before any giver technology is recommended for widespread dissemination. At
the absolute minimum, at least one pPrototype constructed with local materials
must be made and tested in situ before a final cost-benefit analysis can be
performed. The wlde disparity in regional conditions in the Sudan narrows
the scope for nationally applicable projects.

Despite the above problems, some preliminary studies have been performed
for some technologies in the Sudan. These first-cut analyses are valuable
to the engineer/technology specialist in that they provide some guidance
as to the probable range of feasibility and desirability of a given type of
technology. As more information is obtained in the course of field testing
and implementation, the analyses can be modified accordingly. The methodology
used is described in " The Economics of Renewable Energy Systems for Developing
Countries" by David French. In those cases where data required for this
analysis are not available in the Sudan approximations have been made and so
noted.

As described more fully in the French paper and in the project papers
prepared for the Lesotho and Botswana renewable energy projects, the analysis
is carried out on several levels. First, where appropriate, is an analysis
of the technology in terms of its economic attractiveness for the consuming
unit, in most cases the household. If a technology is not attractive to the
user, it cannot be considered for dissemination unless the government is willing
to enforce its use for overriding societal reasons. In order to make a judg-
ement as to the desirability of the different technologies on this more
general level, account must taken of the benefits accruing to the region or
nation. Often the benefits of a technology accrue mainly to society in general,
while remaining unattractive at the individual or household level. For
example, the use of improved retorts for charcoal manufacture may not be economic
for the individual who can cut down unlimited trees and use earthen kilns for
free. However, the benefits to society of halting environmental dagradation




- maf oﬁtﬁéigh this and provide sufficient éause for iegislative action.

Many factors are not quantifiable and, as such, cannot be adequately
analysed in a cost benefit framework. In these cases, a reasoned analysigs
will prove more helpful to decision makers than any attempt to squeeze such
factors into a monetary framework. Important among these factors is the

degree to which a given technology will conflict with established social
traditions and folkways,

Finally, some consideration must be given to the cost of dissemination.
Given Sudan's low population density, poor transport and communications net-
works, and wide diversity in cultures and languages, these costs are likely
to be quite high in nearly all cases. For thig reason, particular attention
must be paid to technologies which are amenable to manufacture and marketing
by villagers or townspeople. In this way, those entrepreneurs who stand
to gain from increased saleg of new technologies will themselves make extensive
efforts to disseminate them.

While there are many technologies with a great potential in the Sudan,
5 were felt to ke Particularly interesting, and are analyzed in some detail
here. Three of these had reached a stage of development in which a cost/
benefit analysis on an individual iavestor basis was appropriate. The remain-
ing two are discussed in more general terms since a more quantitative analysis
must awailt further research.

1. Improved Charcoal Stovgg

Charcoal stoves are currently used in urban areas and among higher
income households 1in rural areas. As economic development progresses and
rural incomes rise, it is expected that more and more rural people will
switch from traditional 3 stone fires to charcoal stoves. There is a great

= Both the traditional stove and the improved version have lifetimes
of about three years.

- The traditional stove costs from 1.50 to 2.00 LS: depending on the

size of the stove and the distance from point of manufacture.
- The modified metal and ceramic stove will cost from 3.50 to 4.00 LS.

= 'Charcoal consumption per household (family of 5) Per year is about
1200 kg. Although estimates vary widely, this figure is the national
average cited by T.H. Mohammed Al{i of the NEA in June 1981 (mimeo).
It should be noted that consumption in Khartoum was estimated to be

- Extra maintenance required by the new stove is about 1 hr per month.

- The wage for unskilled labor in Sudan ig approximately 30 LS/month,
or 1 LS/day.

- Labor used to maintain stoves ig valued at about 3/4 of this rate, as
it is assumed that the maintenance time will not detract significantly
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"'+ Charcoal  costs from-6-7 LS. per 100: 1bs. '

- The improved stove will cut charcoal requirements by 507.

1 2 3
Costs
Labor for maintenance 1.0 1.0 1.0
Benefits
Savings from decreased
charcoal use 85.8 85.8 85.8
Discounted value (30%) 65.2 50.2 38.6

PV = 154 Net Investment = 2.0 NPV = 152 LS

Dissemination Costgs

Initially, these should be low, as many users are concentrated in urban
areas and can readily afford the higher first cost of the improved stove.
They will rise over time, however, as the rural market begins to be penetrated
"and lower income customers with greater cash flow problems are reached.

However, given family consumption of charcoal of 1200 kg. per year, or
the equivalent of 8000 kg. of wood, a halving of wood requirements would yleld
substantial benefits in checking deforestation, since it is estimated that
about 5 1/4 tons of wood can be recovered per acre, and reforestation costs
from 60-75 LS per acre.* Thus, from a national economic point of view, this
project appears well worth undertaking.

Sensitivisx

This analysis is in some degree sensitive to the estimated coat of the
improved stove, and to its estimated lifetime. However, even substantial
variations in these parameters still yield a positive NPV.

Scarce Resources

This project makes use of abundant regources (ceramics) and yields large
benefits in conserving wood, an increasingly scarce resource.

* ref. Interview with Mohammed El1 Amin Mukhtar, Director NEA.




2. Wood Stove

The wood stove proposed is made of a mixture of cement and earth and would
replace the traditional three stone open fire currently in uge by many of Sudan's
rural poor. The increase in efficiency is from about 5% for the open fire to
about 25% for the stove, representing a reduction in wood needs by a factor of
five. Since many households gather their own wood and, of course, pay nothing
for the open hearth they currently use, the initial cost of the stove must
be weighed against the value of labor used in collecting firewood. It has
been estimated that many villagers have stripped the land of trees to a distance
of over 10 kilometers from their villages, necessitating a walk of 2 to 4
hours daily in search of wood. Thus there is reason to beliave that many
villagers would look favourably upon a reduction in the number of trips required
to maintain an adequate supply of wood. Several important assumptions were
made:

- The stove would cost from 4 to 12 LS.
= It would last about 9 years,
~ About 20 hours weekly is spent in search of firewood.

= Use of the stove would reduce the time spent in firewood collection
to about 4 hours weekly,

= Maintenance requirements for the stove are negligible.

~ Labor is valued at about 75 pt. per day, or about 8 pt. per hour.

1 2 3 4 5 6 7 8 9
Costs 0 o o0 0 0 o o 0 0
Benefits
Labor

Qagingsw‘ 66.5 66.5 66.5 66.5 66.5 66.5 66.5 66.5, 66.5

Discounted
(302 51.1 39.4 30.3 23.2 17.9 13.8 10.6 8.2 6.3

PV= 201 Investment = 12 NPV = 189 LS

Disgemination Costs

Initially, these costs will be quite high since it will be necessary to
carry out extensive demonstrations to stimulate demand. The existence of a
certain threshold level of demand will be necessary in a given area to support
the local entrepreneur who will manufacture the stoves. It will also be
necessary to provide examples and instruction to those who will manufacture
them. However, once the business has been set up, dissemination costs should
drop off quite rapidly as it is expected that the local entrepreneurs themselves




and the force of examples will provide their own advertisements. Since the
costs of deforestation noted above in the case of the charcoal stove apply
equally in this case, this technology represents a clear benefit in terms
of national or regional social and economic welfare.

§gnsitivitx

This analysis is very sensitive to both the rate of discount used and the
value placed on labor. Another problem is the high initial cost of the stove
relative to the cash flow of the majority of rural Sudanese.

Scarce Resources

The scarcest reource utilized by this technology is local entrepreneurship.
It may be difficult to find enough villagers willing to become wood stove
manufacturers. This 1s an area that needs further research as initial field
tests and demonstrations are performed.

3. "Low" Technology Water Lifting

The vast majority of small scale irrigated agriculture in the Sudan makes
use of small (3-5 hp) pumps called "wabours". Crops grown include citrus,
vegetables, wheat, sorghum, onions, garlic, fenugreek, fava beans, alfalfa
and garbanzos. There are two main growing seasons, summer and winter. Pump
usage is much greater in the summer due to greater evaporative losses as well
as higher water requirements for more vater intensive summer crops. This
pProject proposes to subgtitute a simple pump based on a water wheel design
powered by the strength of the river current alone. The pumps used are mostly
3-5 hp Listers of English or Indian manufacture. This analysis will make use
of the 3 hp pumps for comparison purpogses. The figures used in the aggumptions
below are based on seasonal averages, and may differ for the various regions
and for differing Crop patterns.

= In the winter pumps run for an average of 8 hours daily for a two month
period and about 3 hours daily for another month for a seasonal consump-
tion of about 82 imperial gallons of diesgel.

=~ In the summer, pumps run an average of 12-16 hours a day for a four
month period. This results in a seasonal consumption of diesel of about
480 imperial gallons.

= Although the official price for diesel is about 1 LS/gal. the vast majority

of the fuel purchased by small farmers is obtained on the black market.
A conservative estimate of the black market price is about 2.00 LS per
gallon.

= It is assumed that both the diegel pump and the waterwheel will last
about 8 years.

= The cost of a 3 hp pump 1s 2000 LS.
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- Ihe-cost"qf_a water.wheel pump is about.200 LS, ..
~ Although it is assumed that both technologies will require similar
amounts of time for maintenance, the simpler technology used in the

water wheel will result {n savings in spare parts of about 5 LS per
year,

- It is assumed that the speed of the current in the river ig sufficient
to allow the use of the water wheel pump.

= It 1s assumed that installation of the pump will require 3 days of
labor valued at 1.50 LS per day.

1 2 3 4 5 6 7 8
Costs
Installation 4.5 0 0 0 0 0 0 0
Benefits
Fuel Savings 1124 1124 1124 1124 1124 1124 1124 1124
Spare parts 5 5 5 5 5 ) 5 5

Discounted (30Z) - 865 668 514 395 304 234 . 180 106

PV = 3266 Net Investment = (1800) NPV = 5066

Dissemination Cosgg

It is anticipated that dissemination costs will remain moderate to low
throughout the life of the Project due to the concentration of potential sites
along rivers. This allows both easy access and easy transport.

Semsitivity

All of the assumed parameters can be altered significantly without altering
the positive assessment reached by the cost-benefit analysis. One important factor,
however, is the assumption that water flow speeds are high enough year round to
allow use of the pump. If this were not true, or if it were only true in certain
seasons, the analysis would have to be substantially modified. A judgement on
this point cannot be reached until a preliminary hydrographic survey has been
performed. However, even if the pump can only be used half the year with a diesel

Scarce Resources

It 1s not anticipated that the proposed pump will make extensive use of
Scarce resources. It will, however, result in substantial savings both in

imported petroleum products and in imported Lister pumps.

e R e R emm ioeil.
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This calculation assumes that the waterwheel pump will provide only half
of the necessary water lifting. Thus, only half of fuel consuamption will be
saved, and the farmer will still be required to purchase a diesel pump as before.
An additional measure of conservatism is inherent in this calculation since the
longer life of the diesel pump resulting from lower usage has not been factored
in.

1 2 3 4 5 6 7 8
Costs
Installation 4.5 0 0 ¥ 0 0 0 0
Benefits
Fuel Savings . 562 562 562 562 562 562 562 562
Spare parts 2 2 2 2 2 2 2 2
Discounted (30%) 430 334 257 197 152 117 90 69
PV = 1646 Investment = 200 NPV = 1446

4, Retorts for Charcoal Maﬁufacture

Currently, charcoal is manufactured mainly by private entrepreneurs who fell
trees on public lands at no cost to themselves. The wood ig then stacked and
covered with earth. Thig is a labor intensive method, but one which results in
no out-of-pocket expenses whatsoever. Although the recovery factor is 15% or
less, there is no incentive to improve efficiency since the trees are free to
the charcoal makers, and there would be no private gain in buying a more effic-
ient steel retort. In the opinion of Mohammed El Amin Mukhtar, head of the NEA,
there will be no improvement in the gituation unless the government takes
legislative action. Only if charcoal makers are forced to pay for trees felled
will there be an incentive to invest in increased efficiency. (The improved
retorts will double efficiency to about 30Z). With an estimated 250,000 acres
yearly being stripped of forest cover, and with reforestation costs estimated
at 60~75 LS per acre, it is clearly worthwhile to try to correct the current
situation, However, a prerequisite for positive action is recognition by the
GOS of the problem, and a willingness on their part to implement the necessary
measures,

5. Solar Oven

The vast majority of cooking is currently done using either firewood or
charcoal. As noted above in the sections discussing charcoal and wood stoves,
the degradation of Sudanese forest resources because of wood cutting is-a serious
and growing problem, Thus, any measures which could alleviate this problem
would be of immense value to the country. The proposed solar cookers would cost
about $ 10 each. On a purely economic basis, this investment seems quite
attractive given the large amounts of time that must be spent daily in search
of fuel. There are, however, some qualifications to this assessment.



In the first place, the analysis is very sensitive both to the discou..
rate used and to the value placed on the labor used in wood collection. (See
the section on wood stoves above; the analysis is very similar). Another
problem is the alteration in traditional cultural patterns required to make
use of the solar ovens. Chief among these factors is that the ovens work
best in the middle of the day, but the main meal in Sudan is traditionally eaten
later on in the afternoon. Equally troublesome 13 the fact that cooking 1is
often done indoors but would, of course, have to be done outside with a
solar oven. Another possible Problem is the greater amount of time required
to cook food with a solar oven. Dissemination costs could be fairly high, but
should be comparable to thosge for the wood oven discussed above since the
target population is identical.

Despite these potential problems, there is reason to believe that many of
them could possibly be overcome in time. Further field research is needed to gea
Just how much of an obstacle these considerations represent. One possibility
is the use of solar ovens by institutions such as schools or hospitals.
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FINANCIAL PLAN

Summary

A. The total AID contribution to this project is $4,600,000; the total GOS
contribution is $ 3,000,000 in local currency (see Local Currency table);
the FRG contribution amounts to $ 2,030,000.

B. AID Inputs
1. Technical Assistance $ 1,230,000

The project will provide two long term technical advisors a) an expatriate
extension/dissemination specialist (chief of party) for 54 months and b)

an expatriate economist (36 months). The chief of party will assist the
Sudanese counterpart who is head of the Dissemination and Implamentation
Division. The economist will assist the Sudanese counterpart who is head

of the Economic, Social and Environmental Division. Short-term consultant
sources (45 months) will also be provided. Cost estimates for long and
short term technical assistance include US dollar support costs (transportation,
allowances, housing, etc. The contractor will be responsible for support

of all expatriate personnel. Funding for local currency costs of contractor
support will be provided by the CIP Trust Fund.

2. Commodities $323,000

AID will fund the foreign exchange costs of commodities required by the project.
Vehicles (140,000), Data analysis equipment ($ 40,000), workshop equipment

($ 46,000), office equipment ($ 30.000?? field test materials ($ 30,000),
training materials (§ 12,000), and information center materials ($ 25,000)

will be furded. USAID will initiate procurement of vehicles as soon as the
project agreeement is signed. The contractor, once selected, will be respon-
sible for all remaining U.S. and local pwocurement.

3. Training Costs $458,000

U.S. and third country training will be funded by the project. The contractor
will be responsible for coordinating and implementing all aspects of U.S., third
country, and local training.

4. Other $65,000

This includes the project contribution to the USAID chawter, to be funded
directly by the project.

5. Renewable Eneray Development Grants $2,00 7,000

These grants are intended to promote dissemination of renewable energy
technologies. (See Section III E) .

The grants will be funded directly by the project, and will not be included in the
contract.




""6. Inflation $316,000

Inflation is calculated at 10 perce
costs, excluding the *enewable ener

7. Contingencies $207,000

Contingencies were calculated at 10
the renewable energy development gr

nt campounded for all foreign exchange
gy development grants.

% of the total USAID contribution, excluding
ants.



SUPAN RENEWABLE ENERGY PROJECT

BUDGET
(US $000)
PY1 PY2 PY3 PY4 PY5 TOTAL ’000{ '
USAID INPUTS FXx L R lL R L R L KX LC KX LG
A. Technical Assistance -
1. Long termm (90PM) 220 4Q 220 40 220 40 110 20 55 10 825 150;
2. Short term (45PM) 144 48 108 36 54 18 45 15 54 18 405 135 -
3% 8 38 76 24 % I 3/ 103 |/ 1230 285,
B. Training
1. Long term US :
(132 PM) 66 3 110 2 44 2 22 1 242 . N
2. Long term Local 6 3 3 12
3. Short term US (40) 32 4 56 7 32 4 24 3 16 2 160 20.
4. Short term Third e
Country (56) 16 4 16 4 16 4 4 1 4 1 56 14
SUBTOTAL W 0T ® ® 2 T % 8 2 3 3@ &
C. Commodities .
1. Vehicles (7) 68 15 15 98 .
2. Motorbikes (6) 12 12 X
3. Spares 20 5 5 30 "
4. POL 15 15 15 18 21 84 -
5. Data Analysis 40 40
6. Workshop Equipment 40 3 3 46
7. Office Equipment 20 3 3 2 2 30 :
8. Field test Mater. 6 18 6 18 6 18 6 18 6 18 30 90
9. Training Mater. 8 1 1 1 1 12 .
10. Info Center 17 2 2 2 2 25 o
SUBTOTAL W ¥ A I R B ¥ X N OB @ IA



TOTAL $'000

B

PY1 PY2 PY3 PY4 PYS

USAID INPUTS FXx L& A Lt Al B L K Le FXic

D. Other ..
1. Local Seminars 5 5 5 5 20
2. Printing 5 5 16 10 30
3. Field test support 1 n 1 n n 55 :
4. Slide Tape Prod. 2 2 4 4 12
5. Rural Training Exhibits 2 2 3 3 10.
6. Subcontracts 25 35 35 35 35 165..
7. Aircharter 65 - 65 2

SUBTOTAL B B & & i 7T % s

TOTAL PROJECT INPUTS 762 168 534 191 378 170 239 156 163 147 2076 832 .

CONTINGENCIES (10%) 76 17 53 19 38 17 24 16 16 15 207 84“

INFLATION (10% COMPOUNDED) 59 21 87 39 87 57 83 75 316 ]92f

RENEWABLE ENERGY DEVELOP- )

MERT GRANTS 200 300 500 600 401 2001

TOTAL 1038 185 9% 231 Ya3 226 950 379 663 237 3600 TI08




T —T

Lecal-_Currency Breakdown

: (in LS'000)
i
i KA
f PY 1 PY 2 pY 3 PY 4 PY 5 TOTALS -, =
GOS CIP TF 1 G0S CIP TF GOS CIP TF GOS cIP TF| GOS CIP TF| GOS .CIp TF-.
TA_
Contractor Lo
Support 90 60 46 28 22 226
TRAINING L
Participants 9 15 10 6 2 42
Project Train- oL
ing Activities 20 20 20 22 26 ~108
COMMODITIES -
POL 12 12 12 14 17 67.
Fleld Fest o
materials 15 15 15 15 15 75
CONSTRUCTION 400 . 400
OTHER : ;f
R.EDG 100 150 250 300 200 1000
Salaries + per T,
diem 55 65 65 65 65 325
Field rest- B
supp. n n n n n - 66
Subcontracts 25 35 35 35 35 165,
: iTOTAL : 65 592 70 | 65 258 60 | 65 353 46 | 65 403 28 | 65 306 22| 325 1923}_gé6ff
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A. GOS Implementation Responsibilities

The primary GOS implementing organization will be the Center which
is responsible for coordinating all renewable energy activities in Sudan,
including both the West German and USAID projects. An Energy Research
Conmittee, composed of representatives from the National Research Council,
the National Energy Administration, the Institute for Energy Research,
and the Public Electricity and Water Corporation, has policy making res-
ponsibility for the Center. The Center director, Dr. Yahia Hamid of the
Institute for Energy Research, will be the primary counterpart for the
USAID project. He will be responsible with the contractor for the day
to day implementation of the project including assuring that the funding
from the regular budget and from CIP generated counterpart funds are
available in a timely basis.

To ensure effective coordination between the USAID and FRG projects,
the Center director will be responsibie for establishing and coordinating
a committee to include the West German advisors, the USAID advisors and
their respective counterparts. This conmittee will perindically review
progress under the projects, coordinate field testing, especially where:
similar technologies are concerned, facilitzte exchange of relevant socio-
economic information.

The Center will be responsible for all accounting and disbursing pro-
cedures related to the CIP generated local currency with the exception of
that amount being placed in the USAID trust fund for direct contractor sup-
port.

B. USAID

USAID monitoring and supervision will be the responsibility of the
USAID Energy Officer. Monitoring will primarily be accomplished through
review 6f periodic contractor reports, (quarterly or monthly as determined
by the Energy Officer) and periodic meetings with the Chief of Party and
the GOS counterpart, plus site visits as necessary.

An independent evaluation will be conducted after the first full year
of ?roject activities (see Evaluation Arrangements)in addition to a final
evaluation.

The USAID Controller's office will review disbursement and reimbursement
requests for conformity with AID regulations and ensure that adequate finan-
cial control methods are followed. It will also establish, according to
AID regulations, procedures for disbursement and monitoring of the local
currency Trust Fund. The Trust Fund will include only those elements required
for direct support of the prime contractor.

C. Contractor Selection and Responsibilities

Given the project emphasis on institution building, and dissemination
of renewable energy technologies the rontractor should be an organization
with prior experience in establishing Third World renewable energy institutions.



The prime contractor will be a direct AID contract as the Ministry of Energy
is ‘oréas yet in such a fluid state of organijzaticn that negotiation and
management of the contract would exceed their contracting capability. The
GOS will, however, participate in the contract selection process with AID.
The contractor will identify the chief of party and the energy economist/
sociologist in their proposal. For a description of individual responsi-

bilities, see Scopes of Work.

The contractor will be responsible for all long and short-term techni-
cal assistance recruitment. This responsibility includes all administrative
and logistical support arrangements related to recruitment, transportation,
shipment of household effects etc. In addition the contractor will be res-
ponsible for implementing all project funded long and short term participant
training. (US., third country and local).

Procurement of all commodities except vehicles, and some technical equip-
ment and materials will also be the responsibility of the contractor. How-
ever, due to long delivery periods from the U.S. the initial PI0/C for ve-
hicles will be issued by USAID prior to contracting.

The local currency funded sub contracts for performance of econamic and
social research under the ESED will be managed by the center as there is
considerable precedent for this type of contracting in the National Research

Council, ' .

. Evaluation Arrangements

This will be an important aspect of the project and will include regalarily
scheduled annual evaluations under taken by the USAID evaluation officer,
in cooperation with the GOS and contractor staff, an independfnt outside
evaluation in April 1984, and a final evaluation.

In addition a manpower study will be conducted after the first year
of project operations, to reassess short-term and long term manpower require-
ments for the duration of the project, and make training recomnendations. A
major element of this study will be a consideration of the cost and
technical requirements for different levels of staffing and different

RET prototype developments.



Conditions and:covenants

The following conditions precedent are to be included in the

project documentation:

A.

B.

c.

Prior to First Disbursement:

l. The Grantee shall designate its reprasentative (or representatives)
for the project and provide appropriate specimen signatures.

2. The Grantee shall provide evidence that the necessary foreign
exchange will be available fram the Federal Republic of Germnay, or such-.
other source to ensure construction of Sudan Renewable Energy Center at
mm.

Prior to Disbursements for Technical Assistance and Training:

The Grantee shall provide evidence that the Sudan Renewable Energy
Center is being scaffed sufficiently to permit the effective axaecution
of The Project.

Prior to Disbursements.for Renewable Energy Desvelopment Grants:

The Grantee shall provide information and documentation describing

the proposed activity and certification that the proposed activity has

been reviewed for technical, econamic and environmental soundness.
The Grantee shall also covenant in substance as follows:

1. To establish an evaluation program as part of the Project,

2. To provide adequate counterpart funds on a timely basig to support
both the local staff and the local costs of the Project.

3. To provide suitable, interim office space for the expatriate adviscrs
including provision of available electricity, water etc.

4. To establish a coordinating committee to ensure effective cooxdination
of the USAID and West German contributions to the Sudan Renewable
Energy Center.
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ANNEX'T',

NARRATIVE SUMMARY

OBJECTIVELY VERIFIABLE INDICATORS

MEANS OF VERIFICATION

Program Goal

Wide-=gspread use of in-
expensive renewable energy
technologies that eco-
namically, socially and
environmentally sound,
thereby conserving

energy resources and
improving tha standard

of living of the rural
poor majority.

Project Purpose:

To assist the GOS in
developing an applied
research and dissemin
action capability in

rural renewable energy
technology, with verifi-
cation through application
of rescarch results in

rural areas.

Nunmber of, rural households, and community
institutions using improved renewahle
energy technologies which (a) reduce
demand for wood and (h) improve the

standard of living of rural majority,

£y

Conditions that will indicate purpose has
been achieved: End-of<Project status,

1, SREC developing and field testing re<

Newahle energy technologies to meet needs |

of the majority of rural-Sudanese,

2, System funcitoning for iﬁehtifying
priorities for development of renewahle
enexgy technologies,

3, ESED assuring the collection and ana~
lysis of social, economic and enyironmen~
tal data required for identifying approp-
riate technologies for dissemination,

4, DID (a) supporting and coordinating
existing institutions and organizations

to promote demonstration and dissem.nation
of feasihle renewable energy technologies
(b) developing promotional and training

materials
projects.?

and (c) conducting demonstratio?

Household and community
surveys,

Project evaluations
Project reports

ESED reports

THPORTANT ASSUMBTION ..

1.

r

GOS energy poalicies and
programs are con¢erned
with renewable energy
tectinologies for rural
houscholds, and commu- -
nity institutions. -

GOS is able to syccess-
fully marshall the :-
cooperation gf various
ministries, parastatal -
and privitae entities )
to effectively implément
its renewable energy
pelicies :and.program, -

Ecouomically: and socia-
1lly feasible technolo- -
gies can be ;dentif}ed :
for adoption-by the;
rural majority, .°

Ministry of Energy and -
Mining commitpent tp
renevahle energy
activities continuous,
Willingness of - ;
appropriate €ntifies rt» j
demonstréte and ..
disscminate renewable !
energy technologies: 3
and to feedback findingéﬁ
including suggestions  *°
for modifications to
SREC. A

GOS pfovides:iocéi : .
funds to support SREC.
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NARRATIVE SUMMARY

OBJECTIVELY VERIFIAEKLE INDICATORS

MEANS OF VERIFICATION

H

5. Sudanese capacity to manage and
implement successful renewable energy
techneology activities in rural areas.

EY

(1000301 ANT ASSUMATION .

I
s
-

4. Trained nérsannéi
remain with .SREC.




NARRATIVE SUMMARY

.,_3__,

OBJECTIVELY VERIFIABLE INDICATORS

HEANS OF VERIF]ICATION

Project Qutputs:

Establishment of
facilities and an
information center,

Functioning SREC
Sudanese divisional
heads and staff.

Magnitude of OQutputs:

1. (a)
(b)

(c)

2.(a)
(b)
(c)

(d)
(e)

(£}

1 cility construction completed,
Information center collection of
250 documents, training manuals
and films.

Information Center using NRC
documentation center to tie into
world wide information systems.

Manpower study assessing staffing
and training needs.

Divisional heads with requisite
training.

ESED containing at least one
economist, envirommentalist and
anthropologist each with an MA

and at least three trained
research assistants, )

ESED containing at least one
economist, environmentalist and
anthropologist each with an MA and
at least three trained research
assistants.

ESED with at least four affiliate
members,

DD with trained graphic artist,
audio-visual specialist, and
extension/dissemlnatlon specialist,
Librarian regularly securing
materials for information denter,

1l.(a) Site visit observationsll.

(b) Project reports

' 1,(a) Project Reports

(b) Project evaluations

I

f“ANT ASSUHPTIOH

Other tequisite ..
assistance for -
onstruction and”
equipping- of facilltie
provided in a timely
manner, - .

(b)

1.y,
AN
o

-
o

2. (a) Requisite ééréonnel

are provided by GOS
in timely manner.

Trained pergonnel -
return to positions



" NARRATIVE SUMMARY

OBJECTIVELY VERITIARLE INDICATOKS

MEANS OF VERIFICATION

Project Outputs:

3. ESED rural energy use

cost/benefits, moni-
toring, evaluation
and policy analysis
reports.

Development and field
testing resulting in
feasible technologies
which benefit the
rural majority and
urban poor.

. SREC promotion of
and training in RETs
proven feasible by
field tests.

Ma%nlt
(b)

(c)

4. (a)

(b)
(c)
(d)

5. (a)

.and PVOs appropriate for promoting |

(b)

(c;
(d)
(e)

ude of Cutputs:
10 sub-contract reports received,

‘imple cost/benefit analysis on all
nodels selected for adaptive
research,

5 studies of fural energy use in 5
regions of Sudan, 10 monitoring
and evaluation, and 2 policy
analysis reports,

Identification of least one feasiblel

prototype of Wood-burning stove .
and of improved charcocal stove,

3 other RETs of direct benefit to
rural Sudanese field tested,

3 institutional and commercial

RETs field tested,

200 rural families participating

in field tests,

Report identifying existing plannlng
structures and other GOS entities,

and disseminating RETs,

5 training manuals and slide tapes
produced to support dissemination
of feasible RETs,

5 seminars/workshops with partici-
pants from all regions,

At least two DID seminars/training
sessions in each region,
Production of 3 sets of posters,

3.(a) Project reports

(b) Project evaluations

4, (a) Project reports

(b) Project evaluations

5.(a) Project reports

(b) Project

evaluations

*’rnnuITANT hsshMPTIou

3.(a) Affillate members
recruited i

Cooperatlon of
researchers obtaine.
to conduct.studies:
»needed,by ESED.

(b)

SREC pé}sopnel .
commitment "tof RETs
which benefit rural:
majority and urban
poor.

4, (a)

Cooperation between
RDD" and ESED in
monltozing field
tests.. . - :

(b)

5. lnterest by deaneée
entities in RETs. can’
be genérated {f . ;
feasible RETs iden—

c1r1ed o -



NARRATIVE SUMMARY

VERIFIAULE ITMDICAIORS

OBJECTIVLELY

| HEANS OF VERIFICATL,

.

6.

Project Outputs:

Demonstration and
dissewination of
feasihle RETs which
benefit rural majority
and urhan poor, '

Magnitude of Qutputs:

6.(a) 12 RED Grants awvarded

(B} 1800 rural families using RET
units
1,000 urban flmilies using RET
units
3 rural communitjes Benefjting
from village<level renevahle
energy activittes,
2 institutional and commercial
RETs in use
5Q artisans/technictans trained
in production of RETs for rural
areas,

()
@

(e)
(£).

(g)

disseminating field<tested RETs,

5Q Pramotors/disseminators actively

6,(a) Contractual agreement

« wlth grant awvardees

(b) ESED evaluations

(c) Project evaluations

16, (a)

(b)

A e,
HES 1 LR

‘ANT ASSUHPTION

Feasible“RETs are
identified by mid- -
project by SREC.to .
allow for evaluation
results of REDGE de-
wonstrating dnd, -
disseminating these)

RETs proven feasible
in a particuiar*area
may not be feasible:
in ‘otber areas of. .
the Sudad, Hence -’
dcmonstration .-
dissemination. efforts
must begih with - .
testing féasibility”_
under’ local con~
ditions, .. . -
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NARRATIVE SUNMARY

OBJECTIVELY VERIFIABLE INDICATORS

N

Q!

NMEANS OF VERIFLCATI

-

IHPORTANT ASSUHMPTTON .

Project Inputs;:

Tech, Assistance
Long Term (90 pm)
Short term (45 pm)

Training
Long tetm US (132 pm)
Short term US (40 pm)
Shert term third
country,

Commodities
Vehicles
Office, Workshop,
field test, training,
equipmenz and
materials

Other: Air charter
Renewable Energy
Development Grants,

See detailed budget tahle
J)

USAID Controller records

AID/W Controller records,

AID fundingiavgilable{-
on timely basis: o
Cos and,relétedfbudget
support ‘continues,



ANNEX IT -

25 MARCH 1981

TO: AMEMBASSY KHARTOUM PRIORITY
AMEMBASSY NAIROBI; -

i
- UNCLAS STATE 075072

SUBJECT: SUDAN VILLAGE RENEWABLE ENERGY PID (650-0041)
REF: (1980) STATE 1971142

1. PID APPROVED BY ACTING AA/AFR. APPROVAL OF IEE DEFERRED PER
PARA 5 BELOW.

L PROJIECT COMMITTEE, WITH PARTICIPATION OF MUDGE AND DEMBOWSKI OF

USAID, REVIEWED SUBJECT ON 3/11/81. USAID AUTHORIZED TO PROCEED WITH
PP DEVELOPMENT FOR FIELD APPROVAL THIS FY.

3. AID/W GENERALLY ENDORSES PROPOSED STRATEGY OF ADDRESSING VILLAGE
LEVEL ENERGY NEEDS BY SUPPORTING CENTRALIZZD INSTITUTION COUPLED WITH
APPROPRIATE QUTREACH EFFORTS. MAJOR TASK OF PP TEAM IS TO ASSESS

» EXTENT TO WHICH THE INSTITUTE OF ENERGY RESEARCH (IER), LOCATED IN

4. FOLLOWING ADDITIONAL CONCERNS SHOULD BE ADDRESSED IN PP:

A. CLARIFY ROLE OF IER VIS-A-VIS OTHER HOST COUNTRY INSTITUTIONS
(MINISTRY OF ENERGY/NATIONAL ADMINISTRATION AND NATIONAL RESEARCH
COUNCIL) INVOLVED IN DETERMINING AND CARRYING-OUT ENERGY-RELATED
DEVELOPMENT ACTIVITIES. PARTICULAR ATTENTION SHOULD BE PAID TO THE
" POTENTIAL ROLE OF THESE INSTITUTIONS IN THIS PROJECT. IT WAS SUGGESTED

B. TO FACILITATE PP DEVELOPMENT AND TO ENCOURAGE THE RURAL ENERGY
EMPHASIS OF IER, AID/W SUGGESTS THAT THE HEAD OF VREU BE IDENTIFIED
AND ON BOARD PRIOR TO ARRIVAL OF PP TEAM. PLEASE ADVISE MISSION
“OMMENTS. )



2

C. MORE CLEARLY RELATE IER AND PROJECT CONCEPT WITH

GOS' DECENTRALIZATION OBJECTIVES. PP SHOULD, FOR EXAMPLE,
DEMONSTRATE HOW THIS PROJECT IS A QUOTE CRITICAL STEP
UNQUOTE (P. 14) TOWARDS ULTIMATE GOAL AS EXPRESSED IN
LILLYWHITE REPORT OF 2/80.

D. ANALYZE CAPACITY OF IER TO EFFECTIVELY ABSORB PRO-
POSED FRG AND A.I.D. ASSISTANCE (SEE PARA 4 REFTEL) .
BUREAU FEELS STRONGLY THAT CLOSE COORDINATION WITH FRG
THROUGHOUT DESIGN AND IMPLEMENTATION PROCESS IS
MANDATORY .

E. TO ENCOURAGE LOCAL PARTICIPATION, IT IS AGREED THAT
SUB-GRANTS FOR PILOT' PROJECTS DIRECTLY TO INDIGENOUS
INSTITUTIONS AND U.S. PVOS.

5. IEE NOT APPROVED AND MUST BE REVISED, SUBMITTED TO
AND APPROVED BY THE BUREAU ENVIRONMENTAL OFFICER PRIOR
TO PROJECT AUTHORIZATION. REVISIONS SHOULD:

A. COVER MAIN INSTITUTIONAL ASSISTANCE FULLY,

B. INCLUDE AN ENVIRONMENTAL REVIEW OF THOSE SUBPROJECTS
WHICH ARE CURRENTLY IDENTIFIED. THIS SHOULD ADDRESS
BOTH PRIMARY AND SECONDARY IMPACTS. FOR EXAMPLE, A
PHOJYOVOLTAIC MOTOR WILL HAVE NO PRIMARY ENVIRONMENTAL
IMPACTS, BUT IF THE MOTOR POWERED AN IRRIGATION PUMP

WHERE PREVIOUSLY THERE WAS ONLY A HAND DRAWN WELL, THE
POTENTIAL SECONDARY IMPACTS COULD BE GROUND WATER
DEPLETION AND SALINIZATION OF IRRIGATED SOILS. THE
REVIEW WOULD THEN DESCRIBE MITIGATIVE MEASURES TO
PREVENT SUCH IMPACTS.

C. DETAIL A MECHANISM FOR ENVIRONMENTAL REVIEW OF THOSE
SUBPROJECTS IDENTIFIED AFTER THE PROJECT BEGINS. THE
MISSION'S SUGGESTION OF USING THE UNIVERSITY OF

- KHARTOUM'S INSTITUTE OF ENVIRONMENTAL STUDIES TO CONDUCT
THE REVIEW IS STRONGLY ENDORSED: HOWEVER, THE IEE NEEDS
TO OUTLINE JUST HOW THIS WILL OCCUR AND WHO IN THE
MISSION WILL (1) REVIEW ANALYSIS FOR ADEQUACY AND (2)
APPROVE IEE. ALSO, WHAT WILL BE THE ROLE OF IER IN THIS
PROCESS?

D. IDENTIFY CONDITIONS PRECEDENT AND/OR COVENANTS
NECESSARY TO AVOID IRREVERSIBLE COMMITMENT OF FUNDS FOR
THE UNIDENTIFIED SUBPROJECTS UNTIL ADEQUATE ENVIRON-
MENTAL REVIEW IS COMPLETED. REFER TO REGULATION 16,
SECTION 216.3(A) (7) FOR GUIDANCE.



# 3

UPON APPROVAL OF REVISED IEE, IT IS UNDERSTOOD THAT
OBLIGATION OF FUNDS CAN THEN PROCEED WITH ILE ON UN-
IDENTIFIED ELEMENTS BEING CARRIED OUT PRIOR TO SuB-
OBLIGATION AND INITIATION OF ACTIVITY.

6. A WAIVER OF FAA SEC. 110(A) IS NOT REQUIRED AS GOS
CONTRIIUIION IS MORE THAN 25 PERCENT OF A.I.D. BILATERAL
PROJECT. FYI: LOCAL CURRENCY (LC) CONTRIBUTION FROM
CIP IS NOT SUBJECT TO SAME CONSIDLRATIONS AS LC FROM
PL 480 TITLE III PROGRAM. END FYI.

-

7. USAID SHOULD PROVIDE AFR/DR/EAP WITH SOW AND BUDGET
ESTIMATE FOR PP TEAM ASAP. SEPTEL ADVISES RE PDS ALLOT=-
MENT TO REDSO.

8. REQUEST ULSAID'S COMMENTS ON TIMING OF pp DESIGN
AND AUTHORIZATION IN ORDER TO ESTIMATE WHEN OBLIGATION
OF DOLS 382,00Q IN OYB COULD BE EXPECTED. HAIG
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Zggg 1 Year 2 Year 3

LONG_TERM: US_ (132 pm)

Bio-chemistry

Bio-mass

Applied Anthropology

*Economics

Year 4 Year 5

*Tmplementation/Extension

LONG_TERM: LOCAL (48 pm)

Environmental Stud:eg

*Physical Science

TSHORT TERM: US (40 pm)

8 pm 14 pm 8 pm

—— s et e o e

+SHORT TERM: Third Country (56 pm) 16 pm 16 pm 16 pm

* Need to be assessed in manpower study

+ Types to be identified by GOS/Contractor

and by
manpower study.

6 pm 4 pm

4 pm 4 pm



_Apnelevﬂ;

908 DESCRIPTION

Chief of Party. The Chief of Party shall be an employee of the US contractor
who will assist the GOS in implementing the Sudan Renewable Energy Project.
The Chief cf Party reports programmatically to the Center Director and
coordinates with the USAID Project Manager. The Chief of Party also reports
through normal corporate channels of the contractor to insure that contrac-
tual obligations are met.

1. Scope of Work

The Chief of Party will assist the GOS project director to !
(a) Manage and supervise project and project personnel.
(b) Supervise fiscal management of project funds.

(c) Recommend and coordinate the inputs of short-term consultants for: the
project. -

(d) Recommend, coordinate and manage local training programs and production
of training materials.

(e) Establish and maintain relationships with pjos and selected GOS entities.
to promote renewable energy technologies.

(f) Make regular verbal and written progress reports to appropfiate'GOS
personnel and to USAID, including preparation of the annual workplan.

(g) Assure that technical information regarding research findings at the
Center flows to the individual micro-projects under the renewable energy
development grants program. Similarily assure the flow of information
to the Center regarding field experience within the micro-projects.

(h) Serve as acting head of the implementation division at the discretion of
the GOS project director.

in addition: the Chief of Party will:

1. Supervise contract funds.

2. Arrange procurement of equipment/supplies using contract funds.
3. Arrange for participants training using contract funds.

Minimum Qualifications:

1. M.A., or appropriate experience in management, information dissemination,
and development of training programs and materials.

2. 3 years experience in Africa in a position requiring the credentials in
1 above.

3. Practical experience in the implementation of development projects and



the ability to work in an interdisciplinary team,
4. Administrative experienca or ability.

5. RET experience, language ability in Arabic, and past experience in the
Sudan desirable. )



.- J0B.DESCRIPTION - ENERGY ECONOMIST

Economist: The economist shall be an employee of the US contractor who
will assist the SREC, in particular, its Economic, Social and Environmental
Oivision (ESED). The economist will report to the Center Director through
the Head of the FSED. The individual will pe under the supervision of the
Contract Chief of Party for all matters related to the contract. The Economist

will assist the Director of the SREC to:

a) Help the Economic, Social and Environmental Division (ESED) of the Sudan
Renewable Energy Center to formulate jtg program and identify its manpower
requirements; have responsibility for identifying appropriate institutions
for long - term and short - temm training of ESED members,,” .

b) Help the ESED establish and maintain Tinkages with individuals doing
related work, both within the Sudan and elsewhere; establish a close working
relationship with other divisions of the SREC and the National Energy
Adninistration.

c) Carry out:

- Prefeasib111t)»stud1es of selected renewable energy technologies to help
in establismment of priorities: for other SREC divisions. Studies will en-
phasize the economics of given technologies, both on the level of the indi-
vidual user, and ipn terms of potential contributions to econamic development
and the overall.nationa]_energy s{tuation, - _ . o

= Rural énergy use studies and pdl1cy analysis in the area of ranewable
energy strategies and thetr relationship to economic planning.

- Monitoring and evaluatton of freld trials and renewable energy develop-
ment grants. : .

d) Provide on the Job training of ESEp members. Help supervise other studies
funded by the ESED.

8) Perform a leadership role soliciting research proposals, following es- .
tablished criteria. Serve on the ESED research comittee.

f) Advise the ESED in recruitméﬁt,of affiliate members.
g) Help in tha dissemination of ESED research findings.

' Serve both as an operating member and advisor to the Head of ESED and
as an acting head of the ESED at the discretion of the GOS project director.

II Minimm Qualifications

1. MA in Economics.

2. A minimum of one year residing in a developing country workihg with a
local organization on energy-related issues.



3. Must have conducted field research in an Afripaﬁldountry and:de@bhsffaﬁéq

skills“in research methods and techniques, and administration.

4. Preference will be given to candidates who have a strong background in
trc social sciences and greater work experience in developing countries.

5. The individual is expected to spend considerable time in rural areas
and towns conducting and supervising research.



ANNEX

PROFESSIONAL STAFF, INSTITUTE-FOR.ENERGY.RESEARCH (IER). ...

Presently Avajlable:

1. YAHIA HA4ID, Director
BA U. of Khartoum, MSc NorthWestern, PhD Wisconsin

2. HASSAN WARDI, Deputy Director
PhD Moscow Power Institute, Solid State Physics

3. SHOMO SHAA EL DIN, Chemical Engineering
BA U. of Khartoum, MSc U. of Florida, Chemical Engineering/Solar
dehydration

4. EL TAYEB IDRIS
BA U. of Khartoum, PhD Reading U., Wind power (Expected to return
June 81) :

5. MOHAMMED EL TAYEB MANSOUR
BA U. of Khartoum, Mechanical Engineering, MSc candidate U. of
Khartoum. Part time IER currently taking U. of Florida sho™t course.

* This information was provided by Dr. Yahia Hamid during a conversation

with James Beebe and Michele Foster, ng 12, 1981.

Expected to be Available

6. MOHAMMED ALI ABDUL RAHMAN
BA, MSc. U. of Khartoum, PhD Lausanne
Currently in Saudi Arabia, expected to return in 1 year,

7. EL HAG HASSAN SHAABAN
BA, MSc U. of Khartoum, Electrical Engineering, obtaining PhD U. of
Florida. Photovoltaics. Expected to return December 198].



10.

11.

. MOHAMMED OSMAN SAYED AHMED

BA U. of Khartoum, Physics, MSc Reading U. Obtaining PhD reading U.,
Metereological Physics/solar applications. Expected to return
September 1981.

. AHMED HASSAN MOHAMMED

BA U. of Khartoum, Chemical Engineering Obtaining PhD TduTouse U.
Expected to return February 1982.

AZMI ZEIN EL ABDIN

BA U. of Khartoum, Electrical Engineering

Obtaining PhD Lyon U., Expected to return 1983.

AHMED ABU SAYED

BA U. of Khartoum, Chemical Engineering, Obtaining MSc U. of Florida
in ngnass. Date of return 19857
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5C(1) - COUNTRY CHECKLIST

Listed bedow ara, first, statutory criteria applicable gererally to FAA funds, and then criteria
applicadble to individual fund sources: Development Asistance and Economic Support Fund.

Section A
A. GEWERAL CRITERIA FOR COUNTRY ELIGIBILITY —_—

V. FAA Sce. 116, Can it be demonstrated that

sonteplated assistance will directly benefit

the needv? If not, has the Uepartment of .

Stata determined that this government has yes
engaged in & consistent pattern of gross

violations of internationally recognized

human rights?

2. FAA Sec. 481, Has 1t been determined that

the govermment of recipient country has fafled

to take adequate steps to prevent narcotics

drugs and other controlled substances (as

defined by the Comprehensive Orug Abyse no
tion and Control Act of 1970) produced

OF processed, 1n whole or 4n part, in such

country, or transported through such country,

from being sold 11legally within the Juris-

dtetion of such country to U.S. Goverrment

personnel or their dependents, or from

entering the Unfted States unlawfully?

3. FAA Sec. 620(b). If assistance {s to

& goverrment, has the Secretary of State

determined that it s not controlled by the yes
international Comminist movement?

Y. FMA Sec, ngﬁc). If assistance is to

govarmment, s the government liable as

debtur or unconditional guarantor on any

debt to a U.S. citizen for oods or services

furnished or ordered where ?a) such citizen

Mg justed available legal remedies and

(b} dedt 13 not denfed or contested bv such no

govermment?

5. FAA Sec. SZO{QEU‘. If assistance 1s to

4 goverment, has ncluding govermment

agencies or subdivisions) taken any action

which has the effect of nationalizing,

opropriating, or otherwise seizing owner-

ship or control of property of U.S, citizens

or'entities beneficially owned by them with-

wt taking steps to discharge 1tg obligations no
towerd such citizens or entities?




TRANS, NUMO NG,
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*rs."rii'éépi séosdzu szo;ri} FY_79 App. Act,
Sec. YA, an . Is recipient country

& LSIneint countrv? Will assistance be pro-
vics s ta the Zeetaiist Republic cf Yietnam,
fzvos!t, Laos, Cuba, Uganda, Mozambiaue, or
Anslar

7. EMA §ee. 620(1!. Is recipient country

In any way {nvolved in (a) subversion of, or
mili%ary xggression against, the United States
or anv country receiving U.S. assistanca, or

(t) the vianning of such subversion gr
~tgrassinnt

8. f%’ 528, §20 (,j!. Has the country permitted,
or f"t;‘. 2d 10 take adequate measires to prevent,
tha camage or destruction, by mob action, of
U.S. proparty?

9. FM Sec. 620(1). 1f the country has failed
to 1nsl estmont guaranty program
for the rpecific risks of expropriation, incon-
vertibiiity or confiscation, has the AID
Administrator within the past year considered
denying assistance to such goverrment for this

reason? 3

10, FM Sec. 620(0); Fishermen's Protective
gummm
$ 3@ s OF 1KDOSEd any penalty or sanction

Sgains®, amy U.S. fishing activities in
international vaters:

8. m'an.v deduction required by the
Fishermen's Protectfve Act been made?

b. hasremplete denfal of assistance
been considered by AID Administracor?

11, Eﬂe &ﬁn 6203 FY 79 App. Act,Sec. 603.
(a) Is government of tha recipient country
in default for more than § months on interest
or grincipal of any AID Joanto the country? .
b) I's country in default exceeding one year

on {nterest or principal on U.S. loan under
program for which App. Act appropriates

funds?

12, FAA q“ . 6;9‘;!. If contemplated
assistance 1s development loan or from
Economic Support Fund, has the Admin{strator
taken into account the percentage of the
country's budget which s for military
expenditures, the amount of foreign exchange
spent on mil{tary equipment and the

no

no

N/A

a) no
b) no

no, assistance is neither a
W, P .

loannor from Economic Support

Fund
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- miount spent for the purchase of sophisticated |

< WoApans systums? (An affirmative answer may
refer to the racord of the annual "Tiking Into
Ceesideration” mamo: “fas, as reportes in

TAMNURT reporc on implementation of Sec, 620(s),"
TEis resort fs prepared at time of arprovel by
tha Adminfistrator of the Operational Year Sudget
ard can be the basis for an affirmative answer
durir. the fiscal year unless sfgnificant changes
In cercumstances occur. )

13, FAA Sec. 620(t). Has the country severed
Jdiplomatic reTations with the United States?

If €9, have they been resumeq and have new
bilateral assistance agreements been negotiated

and entared into since such resumption?

14, FAA Sec, 620(u). What s the payment status
of the country™s U.N. obligations? If the country
fs in arraars, were such arrearages taken into

account by the AID Administrator in determining
the current AID Operational Year Budgxt?

15, FAA Sec, 620A, FY 79 App. Act, Sec. 607. Has
the country granted sanctuary from prosecution to
any individual or group which has committed an
act of Intermational terropfsm?

16. FAA Sec. €66. Does the country cbject, on
basts of race, religion, national origin op
sex, to the presence of any officer or employee
of thé U.S. there to carry out economic
development program under FAA?

12. FM Sec. 669, 670. Has the country, after
qust 3, 1377, deTivered or received nuclear
chment or reprocessing eauipment. materials.
or technology, without specified arrangements or
safaquards? Has 1t detonated a nuclear device
atter August 3, 1977, althougn not a "nuclear-
weapon State" under the nonprol iferation treaty?

8. FUDING CRITERIA FOR COUNTRY ELIGIBILITY
V. Devalopment Assistance Country Criteris

A, FM Sec. 102!bi§4[. Have criteria been
establis an en 1nto account to assess .
-comari tment progress of country in effectively
involving the poor in development, on such
Indexes as: (1) increase in agricultural
productivity through smali-farm labor intensive
agriculture, (2) reduced infant mortality,

(3) control of population rowth, (4) equality
of income distribution, (5? reduction of
" unemployment, and {6) Increased 1iteracy?

a) no

b) no

no

no

no

yes
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. b.. FAA Sec, 104(d2§1z. If appropriate, is : o
this ervelopment (Including Sahel) activity designed N/A

o Luild motivation for smaller families through
mcdificaticn of econemic and social conditions
supiartive of the desire for ‘arge families in
Progrems such as education in and out of school,
nutiition, disease centrol, maternal and child
health services, agricultural production, rural
develorment, and assistance to urban poor?

2, Eccrome Support Fund Country Criteria

4. FAA Sec. 5028, Has the country engaged , .
in 8 consistent pattern of gross violations of N/A to all eléments
internationaliy recognized human rights? B 2 ¢

b. F.M Sec. 533(b). Will assistance under
the Southern Africa program be provided to
Mozambique, Angola, Tanzania, or Zambia? If so,
has Pres{dent datermined (and reported to the
Cangress) that such assistance will further U.S,
foreign policy interssts?

C. FAA Sec. 609. 1If commod{ties are to be
granted so sale proceeds will accrue to the
recipient country, have Special-Account (counter-
part) arrangaments been made? ot

d. FY 79 A Act,Sec. 113. Wi1) assistance

provided for gﬁo purpose of aiding directly the
efforts of ‘ths govecrment of such country to
repress the legitimate rights of the population
of such country contrary to the Universal

Declaration of Human Rights?

6, FAA Sec, 620B. Will security supporting
assistance urnished to Argentina after
Seotamber 30, 19787
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Lsted below are statutory criteria applicable jeneralt

Lo prajacts with FAA funes and prodace

usly

criterfa spplicable to individual fund scurces: Devalepaent .y, istance (with 3 subcatesory for
. cri%eria applicable only to loans); and Ecoromic Support I'ynd,

CROSS REFEMENCES: IS COUNTRY CHECKLIST UP TO DATE?

HAS STANDARD ITEM CHECKLIST BEEN REVIEWED FOR THIS PROTUCT?

A. QEEERAL CRITERIA FOR PROJECT
1. Y 79 anp, Act Unnumbered; FAA Sec. 653 (b ;

See, " Baus, ia’ Describe now Committees on

KEpropr?aiions of Senate and House have been or

will be notified concerning the project;

(b) 1s assistance within (Operational Year

Budget) country or international organization

allocation reported to Congress (or not more
than $1 o100 over that 1gure)?

2. FAA Sec. 611{a)(1). Prior to obligation

in excess of !168.556.‘w111 there be (a) engf-
neering, financial, and other plans necessary

to carry out the assistance and (b) a reasonably
firm estimate of the cot to the U.S, of the

assistance?

3.* FRA Sec, Glléalgzg. If further legislative
action s required within recipient country,
what is basis for reasonable expectation that
such action will pe completed in time to permit
orderly accomplishment of purpose of the

' - stance?

4, FAA Sec. 611(b): FY 79 App. Act See. 101,

If for water or water-re at and resource
construction, has project met the standards

and criteria as per the Principles and Standards
for Planning Water ang Related Land Resources
dated Octobar 25, 19737

5. FAA Sec, 611(e). If profject is capital
assistance le.q., construction), and al1 .
U.S. assistance for 1t wil] exceed $1 milljon,
has Missfon Director certified and Regional.
Asgistant Administrator taken into consideration

the country's capability effectively to mafntain
and utilize the project?

§. FAA Sec. 209. Is project susceptidle of
execution as part of regional or multilateral
project? If so why s project not so executed?

Information and conclusion whather assistance
will encourage regional development programs,

Congressional notification
Process was completed
1981

yes

N/A

N/A

N/A

Project is being implemented
in cooperation with West
Germans.
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. basis, usging the appropriate U.S. ‘institutions;

(b) help duvelop cocperatives, espscially by tech-
n’cal assictance, to assist rural and urcan voor to
hela thurselves toward better 1ifa, and ctherwise
entourage derocratic private and local governmental
institutions; (c) support the self-help efforts of
cnvaloping countries; (d) promote the participation of
womgn 1n the national economies of developing countries
and the improvement of women's status; and (e) utilize

and encourage regional cooperation by developing
countrise?

b. FAA Sec. 103, 1033, 104, 105, 106, 1C7.
[s assisrince baing made available: (inciude only
applicadble paragraph which corresponds to source
of funds used. If more than one fund source is
used for project, include relevant paragraph for
each fund source.)

(1) [103] for agriculture, rural development
or nutrition; 1f so, extent to which activity is
specifically designed to increase productivity and
income of ural poor; [103A] 1f for agricultural
research,”.s full account taken of needs of small
farmers; ~5

{2) [104] for populaticdn.planning under sec.
104(b) or health under sec. 108(c); if so, extent
to which activity emptasizes low-cost, integrated
delivery systems for health, nutrition and fam{ly
planning for the poorest people, with particular
attentfon to the needs of mothers and young
children, using paramedical and aux{iliary medical
2arsomnel, clinics and health posts, commercial
distribution systems and other modes of community
research,

(3) [105] for education, public admini-
stration, or human resources development; if sp,
extent to which activity strerathens nonformal
education, makes formal education more relevant,
espectally for rural families and urban ponr, or
strengthens management capabflity of institutfons
enabiing the poor to participate in developirent;

¢4) [106] for technical assistance, energy,
res:arch, reconstruction, and selected development
problems; {f so, extent activity is:

(1) technical cooperatfon and develop-
ment, especialiy with U.S, private and voluntary,
or regional and international development,
organizations;

(11) to help alleviate energy problems;

(111) research fnto, and evaluation af,
economic development procasses and techniques;

(1v) reconstruction after natural or
marmade disaster:

N/A

N/A

N/A

Project will provide for Renewable
Energy Center to develop necessary
energy technojogies.
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(v) for spectal develccment problem, N/A
and 1o onable Proper utilization of earljer u.s.
infrastructure, etc., assistance;

(v1) for programs of urban development,
especially smal) labor-intensive enterprises,
marketing systems, and financlal or other inst{. N/A
tuttons to help urban poor participate {n econgomic
and soctal development.

c. [107] Is appropriate effort placed on yse
of appropriate technology? Yes

d. FAA Sec. 110(a). W11 the recipfient
country provide at least 25% of the costs of the
progrem, project, or activity with respect to
which the assistance is to be furnished (or has
the latter cost-sharing requirament been waived Yes
for a "relatively least-developed” country)?

8. FAA Sec. 110(b). Wil grant capital
asststance ba 5lsﬁrsﬁ for project over more
thaned years? If 80, has justification satis-
factory to the Congress been made, and efforts

for other financing, or 1s the recipient country N/A
"relatively lcast developed"?

f. FM Sec, zgw‘m. Describe extent to ) .
;»M:h nroq:dln mm,’:,"’ ;h:hparticflarfn::ds. The project is directed primarily
€31res, and capacities o e people o e . : : ; ;
country: utilizes the country's intellectual at ‘.”Ed“C‘"Q W°9d con_sumpt1or3, ah
rasources to encourage institutional development; rapidly dwindling resource in the
l:f];upport: c1v11'1 educatfon and tratning in country. Development of natural
] $ required for effective participation in " :
govermmenta) and political processes essent{al a]]t_:?rgat]vehsoqrcgs of energy
to self-govermment. Will-be emphasized.

g. FM Sec. 122(b). Does the activity
give reasonable promsse of contributing to the
development of economic resources, or to the
fncrease or productive capacities and self- yes

sustaining economic growth?

2. Development As tance Project Criteria
0
a. FAA Sec. 122(b). Information and
'conclu;ioy on capaciéy of the country to repay N/A
the loan, Including reasonableness of
repayment prospects. .

b. FAA Sec, 620(d). If assistance 1s for
any productive enterprise which will compete 1in
the U.S. with u.s. enterprise, {s there an
agresment by the recipient country to prevent N/A
export to the U.S. of more than 20% of the
enterprise’s annual -production during the 1{fe

of the loan?
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" 3. Project Criteria SoTely for Economic
Sioport fung

d, FAA Sec. 531(a). Wil? *his assistance
suppori promote economic or political stability?
To the extent possible, does it reflect the N/A
policy directions of section 1027

b. EAA Sec. 533. Will assistance under
this chapter be used for military, or
poramilitary activitins? N/A
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SC{3) - STANDARD ITEM CHECKLST

Listad below are statutory items which normally will be covered routinely in those provisians
of an azsistance agreement cealing with its implementation. or Covered in the agreement by
imposing Timits on certatn uses of funds,

These items are arranged under the general headings of (A) Procurement, (B) Censtruction, and
{C) Other Restrictions.

A. Procurement

T. FAA Sec. 602. Are there arrangements to

permit U.5. small business to participate N/A
aquitably in the furnishing of goods and

services financed?

2. FAA Sec. 604(a). will a1 commodity
procurement financed be from the U.S. except

« 28 otherwise determined by the President or Y
under delegation from him? es

3. FAA Sec. 604(d). If the cooperating

couniry discriminates against U.S. marine

tasurance companies, will agreesent require

that marine insurance be placed in the N/A.

United States on commoqities financed?

4. FAA Sec. 604{e). If offshore procuremerit
of agricuTtural commoudity or product 1s to be
financed, s therz provision agatnst such pro-
curement when the domestic price of such N/A;

commodity is less than parity?

5. FAA Sac. 608(a). Will U.S. Government B
excess personal property be utilized wherever

practicable 1n lieu of the procurement of new N/A
jtems?

6. FAA Sec. 603. gag Compliance with require-
ment 1n sectlion 801(b) of the Merchant Marine
Aet of 1936, as amended, that at least 50 per
centum of the gross tonnage of commodities

computed separately for dry bulk carriers,
carge liners, and tankers) financed shall

” bé transported on privately owned U.5.-flag
commercial vessels to the extent that such
vessels are available at fair and reasonable
rates,

yes

7. FM Sec, 621. If technical assistance 1s

financed, w such assistance be furnished to

the fullest extent practicable as goods and yes
professional and other services from private

ntarprise on a contract tasis? |f the
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facilities of other Federa] agencies will be
utilized, are they paritculariy suitable, not
competitive with private enterprise, and made
available without undye interference with
domestic programs?

8. International Afr Transport. Fair

Congﬁﬂve Practices Ac’, 1971, afr

Transportation o persons or property {s

financed on grant basis, will provision be .
rade that U.S.-flag carriers will be utilized YES

to the extent such service {s available?

9. FY 79 fpp. Act Sac. 105. Does the contract

for procirement contaln a provision authorizing

the termination of such contract for the » Yes
Conventence of the Unfted States?

B. Construetion

1. FM Sec. 601(d). 1If a capital fe.q.,

constructien) projact, are engineering and

professicnal services of U.S..firms and their N/A
aff{liates to ba used to the maximum extent

consistent with the national intérest?

2. FM Sec. 611(c). If contracts for
construction are to be financed, will thay be

yes

Tet on a competitive basis to maximum extent

practicable? N/A
3. . If for construction of

productive enterpr se, will aggregate va'ye

of assistance to be furnished by the United N/A

States not exceed $100 mi1lion?
C. OQOther Restrictions

1. FAA Sec, 122 (a), If development loan, is
interest rata at least 2% per annum during

grace period and at least 3% per annum . N/A
thureafter?

2, FAA Sec, X01(d). If fund isg established

solely By U.5. contributions and administered N/A

by an international organization, does
Comptroller Gensral have audit rights?

3. FAA See. szoshz. Do arrangements preclude
promiting or assisting the foriegn aid projects
or 1ctivittes of Comunist-bloc countries,
contrary to the bast interasts of the

United States?

4. FAA See. 636(1E. Is financing not permitted

to ba used, withou waiver, for purchase, long-

term lease, or exchange of motor vehicle Yes
manufactured outside the United States, or

guaranty of such transaction?

Yes

RS} e et
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"5, 111 arrangements preclude use of financing:
3, FIA Sec. 104(f). To pay for perfarmance of
abortio: - .r to motivate or coerce persons to
pructice absrtions, to pay for performance of
inveluntary sterilization, or to coerce or

provide financial incentive to any person to
undergo sterilization?

b. FM Sec, 620(92. To compensate owners
for expropriated nationalized property?

€. FAA Sec, 660. To finance police training
or other !aw entorcement assjstance. excert for
narcotics progroms?

d._ FAA Sec. 662. For CIA activities?

e, FY 79 App. Act Sec. 104, To pay pensions,
ete., for miTitary personnel?

f. FY 75 App. Act Sec. 106. To pay U.N.
assessments?

9. FY 79 App. Act Sec, 107. To carry out
provisions of FEE sections 209(d) and 251(h)?
(Transfer of FAA funds to multilateral
organizations for lending.)

h. FY 79 App. Act Sec. 112. Teo finance the
export ot nuclear equipment, fual, oy technology

or to train foreign nations in nuclear fields?

f. FY 79 App. Act Sec. 601. To he used for
publicity on propaganda purposes within United

States not authorized by the Congress?

N/A
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' LIST 'OF ACRONYMS .

AID Washington D.C. headquarters
Dissemination and Implementation Division

Energy Reséarch Council

Economic, Social and Envirommental Division .

Economic and Social Research Council, National Council for Research
Government of Sudan

Gessellschaft fdr Technische Zusammen arbeit (Programme of the Federal
Republtc of Germany's Ministry of Economic Cooperation)

Institute for Energy Research

Institute for Environmenta) Studies, University of Khartous
National Energy Administration, Ministry of Energy

Project Identification Document

Project Paper |

Private Yoluntary Organfzation

Renewable Energy Development Grants

Renewable Energy Technology

Research and Development Division

Sudan Renewable Energy Center

Sudan Renewable Energy Project

USAID Sudan Office
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The SCC 1s the main private organization working at the
village level throughout Sudan,

The SCC is very strong in the South, but works all over the
country with both Christian and Muslim groups. The SCC hasabudget cf LS 3
million for development activities, LS 2.5 - 3 mil]. for refugee and relief,
most of which 1s foreign Church~donated.

It has a successfyl afforestation (wind, sand, protection) dune
stabilization program around over 70 agricultural schemes in the North, using
mesquite Prosopischilisis and some eucalyptus for fuelwood. This ig a joint
Project with the G0S. scc is also interested in reforestation as part of
refugee resettlement schemes.

SCC interest is highest in (1) water lifting (2) woodstoves
(3) grain grinding, The organization is also interested in windmillg for
water pumping and solar irrigation pumps., SCC 1is adding an energy component
to an integrated rural development project in Yirol Lakes Province, in the
Southern Region. The project has two thruats. A community development
program 18 to be closely linked to a Practical project, providing well water
(mainly with hand pumps). Water-lifting has been rated the top priority by
the villages in this area, Second, a village technology center is to be
established to learn from traditional technology, and to select, develop
and demonstrate alternate techniques, starting with ox draught methods already
adopted in nearby districts. The project will include an extension program
and model farmer approach and will respond to the needs identified through
the community development and water Program. The SCC is very interested in
including woodstoves development in their activity and needs a consultant
to assist in adapting local models and teaching testing techniques, after the
‘center i3 set up and staff recruited. There was special interest in mud stoves
and chimneys since smoke is a big problem and using clay for water jars,
bricks, hcme construction, etc., is a wvell-established traditional activity.

Scova i3 a fairly new cocrdinating body of twenty=-two PVOs,
of which four are expatriate. Most of these are relief organizations but a
few do serve a role in information dissemination. The Norwegian Refugee
Council has provideg financial support. They are quite interested in Energy
but have no activities as yet except SCC. They are strongly backed by the
government and are looking for an expatriate staff coordinator.

Sudan Interior Misgsion

This organization operates halfway between Khartoum and Juba
(the other center of assistance activities in the South), in remote areas of
Sudan. They work mainly in health clinics, but are beginning to work with
agriculture, and there is an interest in handpumps,
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NCA has vorked for eight years in Eastsrn Equatorial Provinece,
and has been called the "single most influential force for development” in
the area, The organization has a network of cooperatives, health clinics,
rural development centers (RICs), water tioles, wood construction, RDCs
serve trifal groups with agricultural experimentation and extengion;
animal power development for agricultural transport, otl milling; and
working with village polytechnics to produce appropriate tools and
equipment for local farmers. At Hilieu Village Polytechnic they have
developed a local ox plough, water pots, bicrcle trailers, wheelbarrows,
groundnut and maize shellers, winnowers, and ox carts, There are 5 RDCs
and Hilieu is the administrative center,

Lutheran World Relief LWR

bt oL X L K Y YN

LWR 13 active in the south, especially in Wau, Malakal and Upper Nile.

They are fairly closely linked with NCA and have a similar pattern of
operation,



" INITIAL ENVIRCNMENTAL EXAMINATION '

Project Country: Sudan

Project Title: Village Renewable Energy Project
Project Number: 650-0041
Funding: $3 million

IER Prepared by: - Dr. J. Gaudet, Regional Environmental
Officer, REDSO/EA

E:.vironmental Action Racommended: Negative Determination
-M

Action Roaccmmended by: Missjon Dippctor
= Add ZET

APPROVED; M %f'b\
Concurrence: v

Bureau Environmental Officer DISAPPROVED:

DATE: zhl“!" z!az

Clearance: GC/AFR #7 Date (a/L‘i / 5/
/ {
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" The purpose of this project 1s to strengthen ability of GOS Renewable

II.

ranewable energy technologies to end users through existing institutional
and administrative Structures. Also, USAID Project assistance will help
establish the Economic, Social and Environment Department (ESED) of the
R and D Division of the SREP and the Renewable Energy Implementation

Unit (REIU) of the Dissemination and Implementation Division. The
Project will be done in close collaboration with tha West Germans, and
will have two project components: (a) assistance to strengtien tha
inscitutional capability of the Institute for Energy Research (IER)

The project area for (a) above is Khartoum while for (b) above is to

be determined. Pilot Project activities are not funded until the

second year of the Project and will pass through two stages of definition
prior to funding. The PP teanm will work to develop initial pilot
activities suggested in this PID and part of such Planning will include
an Initial Environmental Examination of each specific pilot project.

In accordance with the Revised Regulation 16 Section 216.3(a) (7) (IM),
the present IEE will: . , .

= Identify those aspects of the Project for which environmental
review has been completed, including: '

= (a) main institutional asgildtance; and
= (b) identified Pilot projucts;

- State the reason for deferral of environoment reviews for unidentified
Pilot projects, and the timing and mechanism for these environmen:al
revieuws;

= State how an irreversible commitment of funds will be avoided for
any given pilot project, until the eavironmental review is completed
and approved; and

- Identify the AID Mission's officer responsibile for reviewing,
assessing and approving pilot project environnental reviews.

Nature, Scope and Magnitude of Project Impacts

A. Main Institutional Assistance
—==—oonatutlonal Assistance

Institutional Suppori will be provided for the Institute of Energy
Research (IER). Project inputs include technical assistance,’
scientific research equipment, 2 vehicles for the expatriate staff,
funds for training and other costs. Of all inputs only the following
would have any environmental impact:

i
I
1

WS e et s




= construction of facilities at IER,

= commodities for minimally equipping the IER, including laboratory
equipment, office furniture and a vehicle for the long-term
technician;

= commodities for adaptive research Projects to be implemented
by the IER.

1. Conscruction of facilities - This will be largely financed by
the Federal Republic of Germany with some support in local
currency to be made available by the sale of items imported
under the U.S. Comziodity Import Program. Construction itself
will iavolve 1,000 Square meter combined research laboratory,
office and workshop in SOBA. Smaller facilities will be built
in the south and west.

2. Equipping IER - Here the equipment is to be standard laboratory
equipment with little or no local environmental impacts.

3. Adaptive research subprojects - Three subprojects have already
been identified as cooparative subprojects involving IER and the:

=~ Ministry of Health for Support of the Primary Health Care
Program by establishing facilities for cold chains and '
providing heat for hot water and sterilization of rural health
care centers. .

= National Water Corporation - For development of village safe
water systems based on renewable energy and, to the extent
possible, capable of being maintained by village people.

= Ministry of Agriculture - For developing local power systems
that utilize the biomass coversion of agricultural wastes.

Since they involve Primary health care, safe drinking water
and waste recycling, respectively, the potential impacts of
these subprojects will be predominantly positive.

Identified Subprojects - Other than the three subprojects listed
above in 1C, the subprojects to be carried out by the Village
Renewable Energy Unit (of the IER) have not yet been identified.
Pilot project activities will not be funded until the second year
of the project, and of these only one has been identified, but has
not yet been approved by GOS. The activity would be implemented
by Care in North Kordofan in conjunction with project of Forestry
Department and Provincial Government. This activity would field
test wood and charcoal burining cookstoves and popularize proven
fuel efficient models. The Project would operate in conjunction
with GOS-UNDP reforestation Program to restock the Gum Arabic
(Acacia Senegal) belt in the eastern part of North Kordofan.




III. Unidentified PVO Pilot Projects and Deferral Review

A. Unidentified Projects - Many suggestions have baca offered by
PV0's regarding potential pilot projects. But to date, these
suggestions have not been reviewed and remain as unidentified
(potential) pilot projects. Among those suggested are:

- International Volunteer Service (IVS). Renewable energy for
a village water systam at Wadi Hzlfa. :

- Sudan Council of Churches. Wood lot expansion and improved
storage 1ia villages in the Nile Province.

- Overseas Education Fund. Income geuerating activities for
rural women based on renewable energy, in the west (possibly
El Obeid).

- Development Alternatives Inc., in cooperation with the Regional
Ministry of Agriculture. Improved storage and other appropriate
intermediate technology at Yambio.

- Experience Incorporated. Renewable energy activities that would
tie into integrated rural development project activities in
ey . Dama ine area. . .

= Consortium for Internztional Develo ent - Application of
renewable energy for supporting agricultural research activity
in the western Sudan.

= Volunteers in Technical Assistance VITA). Assisting IER in
setting up a technical documentation and informativu respoase
service; arranging training/observation visits to other African
at/re disseminatiou centers; providing erxpert personnel for short-
term, in-country training programs; acting as a technical information
and expertise back-up throughout the prcgram.

- International Union for Child Welfare. Reforestation and expertise
- back-up throughout the program.

- International Union for Child Welfare. Forestation, improved
stoves and more efficient charcoal production in N. Rordofan,
Particularly among the Nomadic population. Some of these will
be reviewed at the time of the Preparation of the Project Paper.

B. Deferral of Review of Unidentified Project or Subprojects

1. Reason for deferral - Some Pilot projects may be reviewed later
in the project, and will not be fully developed in the PP.
This is because the state of the art of renewable energy and
the targets of opportunity in Sudan may change radically by



that time. Such later pilot activities will require approval °
by USAID/Sudan and the IER, including USAID endorsement of the
environmental reviews done by the lnstitute for Environmental
Studies, University of Khartounm.

Timing and mandate for Envirommental Reviews of unidentified

projects - In accordance with Regulation 16 (216.3(A)(7) (I and II),

the unidentified pilot and subprojects will be reviewed at the
earliest time possible during project implementation. This
will be stated as a covenant in the project agreement. The
project agreement will also contain a second covenant to the
effect that if, for any unforeseen reason, an environmental
review of any particular identified pilot or subproject must
be deferred, that its review will be completed and taken into
account prior to implementation of that pilot or subproject
(in accordance with Regulation 16~216.3 A) (7) (111).

Mechanism for Environmental Reviews - The subprojects of the
Village Renewable Energy Unit and the pilot projects to be
implemented by PVO's will be raviewed hy both IER and USAID.

The Eavironmental Reviews (ER) will address both primary and
secondary impacts and will be based on technical information,
studies, trials, etc., from the Institute for Environmental
Studies (IES) at the University of Khartoum. The IES has already

" been recommended as a potential source for such reviaws (see

memo to Joha Smith from the Régional Environmental Officer,
REDSO/EA, February 27, 198], which describes capabilities of

(IES). On the basis of the information from IES, the Envirommental

Review will then be written in the form of aa IEE by IER and sent
to USAID for review and approval.

Project Administration - Project will be administered by tha
Sudan Renewable Energy Project (SREP) established early 1981

to serve as a focus for all re~ewable energy activities in
Sudan. SREP combines Institute of Energy Research and Renewable
Energy Units of the National Energy Administration and answers
to the Minister of Energy and Mining; its mandate includes R and
D, Policy Analysis, Dissemination of Renewable Energy Activities
and Coordination of Donor Assistance. There are two divisions
of the SREP, one for Research and Development and one for
Implementation and Dissemination. As per PID the Institute of
Environmental Studies (IES) University of Khartoum will conduct
Environmental Reviewsof all future USAID funded pilot activities,
including those conducted directly by the SREP. Project will
help establish a Department of SREP responsible for Economic,
Social and Environmental Studies, but its role relating to
environment will be largely limited to providing a link between
SREP and IES.



Iv.

Commitmeﬁt of Funds

Irreversible comiitment of funds for activities without adequate
Eavironmental Review will be prevented bya Coandition Precedent to
disbursement in %he ProAg with GOS that states that funding for
Pilot activities will require {a) prior approval by the Director of

the SREP, certifying that they have reviewed the activity for Technical,

Economic and Envircnmental Soundness, and (b) approval by the Mission
that the IEE is satisfactory. After approval by both SREP and USAID
Mission, final decision will rest with the Energy Research Council,

a five member committee appointed by the Minister of Energy and
Mining.

Mission Officer Responsible for Approval of Revisus

After receipt of the Environmental Reviews for a particular pilot
or subproject from the IER, it will be reviewed by the Mission
Environmental Officer (MEO) and then passed with comments to the
project officer who has decision-making authority for the other
aspects of implementation, in this case James RBeebe (Missioa Energy
Officer) would be the project officer.

Recommendation

In view of the above it is recommended that a Negative Determination
be approved with regard to the Research and Institucion—Building
component of the project. Individual Environmental Reviews will be
submitted and approved for each pilot or subproject before funding
is obligated for such an activity.
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Estimaved total cost for the following preliminary list of iaboratory and
Scientific equipment and workshop tools needed for the SREC 1s $90,000.

The West German budget allocates approximately $50,000 and the USAID budget
allocates $40,000 for gereral laboratory equipment and Scientific supplies
under the line them "Workshop scientific equipment?

I. Laboratory and Scientific Equipment

Article Units

1) Programable micro-computer, 50 channel 1

2) 30 channel Data Logger 3
3) Hotwire Animometer, handheld digital readout and

computer channel lead 3

4) Omega Solar Pyronometer :

3

4

5) Omega Pyroheliometer
6) DANA Integrating DVM
7) Thermocouple Win CUK
8) VTWM

9) Dip tube+capillary thermameters 50:range-20°C to 100°C,
50,:-20°C-250°C ’

10) Dip tubet+capillary thermometers 50:range-20°C to 100°C,
50,:-20°C-250°C

11) Thermal probes Battery operated

12) Electornic Maintenance Kits

13) Total irradtance Radiometer

14) Battery Digital Data Logers

15) Soi1 Analyzer Battery Operated

16) Soil Test Kits

17) IBM Selectric Typewriter

18) Laboratory Supplies, Glassware

19) Dehydration, Descicant Oven

20) Balance

21) Miscellaneous Equipment

22) Casio MC34 metric-british converter pocket calculator 7

100

. N
—

unitsg
kits

rlNvw—wnS

23) Compression testing eaiz {pment 1
24) Sets of scales with three ranges of weight
capacity: postal scale, 0-8ka. 0-100kg 5 sets

25) Microvolt probes for temperature (thermocounle)
carbon monoxide, rotation 10ggers, chemtcal
probes, flow rate probes soil humidity probe

and ohters as required 1 set
26) Chemicals for basic chemistry analysis 1 set
27) Microscope, polarizing 1
28) Set refractive index oils for microscopic amalysis

of minerals 3 sets
29) Screens, standard particle size measuring
30) Kiln firing temperatu:-e cones (upto cone 12) 3 sets
31) Soil humidity analyser E 2
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Workshop Tools.

Gas welding set ,

Table or floor stand drill, radial arm speed
Hand four speed hammer dril’ (e.g. Bosch Combi)
Set of socke wrenches 8&mm - 32mm

Set of flattring wrenches 6mm - 32mm

Adjustable wrenches 6" , 8", 10"
Pipe wrenches 2 x 14" |, 2 x 20"
Pipe wrench/plier-cambination 20"
Bench grinder 200mm

Set of taps and dies émm - 24mm

Set of taps and dies 2mm - 10mm

Wall tool cabinet

Bench vices 100mm & 150mm
Battery charger 6/12 Volt 3 Amps

Steel vice
Pipe cutter
Set of files for steel
Wer & rasp
Milti purpose pliers 2 sizes
Side cutter
Hack saw & spare blades
Cross cut saw & spare blade
Small hack saw & spare blades
Tank and washer cutter
Drill set Tmm - 13mm x 0,5mm : g
Wood chisels 10mm, 20mm, 30mm, "u" veiner, 15mm
Cold chisels 10mm, 20mm
Brick bolsters 75mm, 100mm
Set of drive punches
Set of marking punches
Vernier caliper 200mm
Tape measures 2m, 3m, 15m,
Steel ruler 300mm
Spring type divider 150mm
Tri square 300mm
Small steel suqare 3"0mm x 500mm
S1ip joint pliers (channel locks)
Fencing pliers
Long chaim nose pliers
Round nose pliers
Mechanical roof jack
Small band saw (W/wood and metal cutting blades)
Table saw
Hand planer, 8" and 4"
Heavy duty diagonal cutter
Wrecking bar
Set of flat screw drivers
Set of philips screw drivers
Spiral ratchet screw driver
Set of miniature (watch maker's) screw drivers
Vice grips 2 types
Carpenter clamps 2 x 12", 2 x 36"
G-clamp 2x 3",2x 8"

Pop riveter & collection of various size rivets
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Claw hammer = .350. g 1
4-pound hammer . - . = 1
Sledge hammer 10 pound 1
Rubber mallet 1
Nylun maliet bounce free 1
Tool boxes 1 large, 1 small 2
Tool cabinet 1 floor type 1
Grinding and cutting discs for above (steel, stone) 10

Welding shield 2
Gas welding goggles 2
Grinding safety goggles 2
Welding and brazing rods, electric and gas -
Accessories -
Small 2-speed hand electric drill 1
Raw materials (angle iron, piping, sheeting,etc.) -
Set of bolts and nuts -
Nails, etc. -
Circular cable saw 1
Shovels 10
Tree shovels 3
Pick heads 5
Wheel barrows 3
Hoes 8
Digging forks 5
Traction animal plough 1
Pruning shears 5
Grabing knives 2
Tree heal ( asphalt emilsion) 3

cans

IT1. Materials for field testing of technologies.

"Materials for field tests are expected to include glass, polythylene, teflon
silicon sealant, aluminimum pipe, aluminium sheets, cement, corrugated

iron, paint, PVC pipe, galvanized pipe and fitting, sheet metal,

fiberglass, riverts, screen of varibus types, bycicle parts, wodd, cement
fire clay and miscellaneous hardware.

Work benches heavy duty with drawers
Cleaning materials

Paint brashes 10, 20, 50, 75mm

Paint rollers 50, 100, - 200mm

Extension cable 50m, on reel

Small electrical adaptors (multiplugs,etc.)
Spirit levels 2 sizes

Glass cutters

0dds and ends

Materials for construction, lockers/benches
Two types of manual nlant fiber shredders
Pedal shredder
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RNNEX XTE

FORMATION OF THE ENERGY

RESEARCH COUNCIL

In accordance with item 16(a) of Chapter VI of the Act, the National
Council for Research has decided to form a specialized Council to be named
the Energy Research Council. This Council shall patronize research projects
in the general field of energy. it shall as well, seek to establish 3 national
R & D base in the field of energy and whose goal will be the ratignal
utilization of the sources and alternatives available to the energy sector
in Sudan.

The Minister of Energy and Mining; Member of the Board of Directors,
NCR shall be the Patron of ERC.

Aims _and Objectives:

Without prejudice to the generality of the statements above the Council
shall have the following Aims and Objectives:

1/ Management of energy research projects entrusted to the Council

2/ Endeavor through co-ordination and promotion for the enhancement of
fundamental and applied energy research. This shall be done in close
collaboration with the various organs of the energy sector, other
research institutions and benificiaries.

3/ Communication with organizations of similar interest and establishment
nf relations with same in such a manner which will serve the Aims and
Objectives of the Council.

4/ Co-operation with other organs of the energy sector in laying cut the
scientific bases for sound national energy planning and policy-making
in Sudan. '

5/ Represent the Naticnal Council for Research in the regional and
internatinnal meetings, Seminars, Conferences etc., relevant to energy5
research.
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The Minister of Energy and Mining; Member of the Board of Directors
of the National Council for Research shall patronize the Energy Research
Council,

The Energy Research Council shall be constituted as follows:

1. Chaiman, Energy Research Council (appcinted in accordance with the
NCR Act}.

Director ERC, (appointed in accordance with NCR Act.)

Director, Council for Scientific and Technological Research, (NCR)
Director General; National Energy Administration, (M.E.M.)
Representative, Public Electricity and water Corporation.
Representative, University of Khartoum

Director, Energy Research Institute.

Three members,. selected from among interasted personalities.

Prepared by GOS, August 1981.



