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1. SUMMARY REVIEW OF EXISTING FEDERAL PROGRAMS

The Pederal Government has a growing number of international
activities relating to solar energy. These "programs,” which are
assuming increased importance within the overall context of U.S.
foreign policy in energy, derive from different legislative
authorities (see Section 2) and serve a variet& of U.S. interest.
Overlapping jurisdictions appear to exist with Yegard to programs with
developing countries.

The scope of existing activiiies is broad, i&cluding cooperative
arrangements and agreements with both industrial ‘and developing
countries in research and development on'solar teéﬁnologies, energy
and resource assessments, training in energy management, institutional
development and demonstration of solar technologies. Expenditures for
these activities in FY78, including staff time, are estimated to be in
the range of $25-30 million, of which about two-thirds is for programs
of the Agency for International Development. DOE's expenditures in
FY78 are approximately $6 million, of which $5 million is for overall
energy assessments with Egypt and Peru under the pilot program of
cooperation with developing countries and $1 million is for R&D
cooperation, primarily with other industrial countries through the
IEA. The Inte;national Communications Agency and the Peace Corps are
incorporating an emphasis on solar energy into their regular programs
and bilateral agreements.

U.S. support for energy assistance to developing countries,
particulérly in the area of solar energy, was recently reflected in
the Text of Declaration at the Bonn Economic Summit. The seven

countries at the Bonn Summit agreéd that: "To help developing




countries, we will intensify our national development assistance
programs in the energy field and we will develop a coordinated effort
to bring into use renewable energy technologies and to claborat; the
details within one year.”

An area of increasing interest is the international commercializa-
tion of solar technologies. DOE is just beginning to consider
overseas market potential and the possible domestic implications. The
Department of Commerce is also increasing its information gathering
activities on international solar markets and is beginning to sponsor
solar trade fairs and overseas exhibits of U.S. solar technologies.

A brief assessment of major activities is provided in Section 4.
Since most of the activities are of relatively recent origin, asses~-
sing their current or potential effectiveness is difficult. It is,
however, the panel's judgment that the various efforts could benefit,
especially during the formative stages from increased coordination and
rationalization. The panel urges the speedy development of an overall
international solar strategy as one component of a U.S. international

ener«yy policy.

2. MAJOR LEGISLATIVE AUTHORITIES FOR INTERNATIONAL SOLAR ACTIVITIES

2.1 Foreign Assistance Act of 1961, as Amended (1977).

Section 103 (Food and Nutrition) of the Fcreign Assistance Act of
1961 authorizes energy activities related to rural development
programs, including rural electrification. Section 106 (Technical
Assistance, Energy, ﬁesearch, Reconstruction and Selected Development
Programg) authorizes assistance for "programs to help developing
countries alleviate their energy problems by increasing their

production and conservation of energy through such means as research

2



and development of suitable energy sources and conservation methods,
collection and analysis of information concerning countries'’ potgntial
supplies of and needs for energy and pilot projects to test new
methods of production or conservation of energy." Section 107
(Intermediate Technology) authorizes assistance in appropriate or
intermediate energy technologies. 1In addition, while not a source of
funding, Section 119 (Renewable and Non-Conventional Energy
Technologies) calls for "assistance for coopérative programs with
developing countries in enerqgy production and conservation, with
particular emphasis in programs in research, development and use of
small-scale decentralized, renewable enerqgy sources for rural
area..."

2.2 Energy Reorganization Act of 1974

The Department of Energy Organization Act, established as a responsi-‘
bility of the Administrator of ERDA the following: "encourArging and
participating in international cooperation in energy and related envir-
onmental research and development."

2.3 Solar Energy Research, Development, and Demonstration Act of 1974

The Solar Energy Research, Development and Demonstration Act of
1974 authorizes, in Section 11, U.S. participation in (1) "inter-
institutional, bilateral, or multilateral research projects in the
field of solar energy" and (2) "agreements and programs which will
facilitate the exchange of information and data relating to solar
energy resource assessment and solar energy technologies." 1In Section
2, the law explicitly recognizes that "the early development and

export of viable equipment utilizing solar energy, consistent with the



established preeminence of the United States in the field of high
tachnology products, can make a valuable contribution to our balance
of trade.*

2.4 Department of Energy Authorization Act of 1978

In the section on Program Management and Support of the Department
of Energy Authorizatlon Act of 1978 Civilian Applications, there is a one-
line item, "International Cooperation in Non-Nuclear Technologies," which
autiorizes funding for cooperation with developing countries in support
of the President's policy on nuclear non-proliferation.

2.5 Nuclear Non-Proliferation Act of 1978

Title V of PL 45-2 42 authorizes a U.S. program of cooperation with
developing countries for the purpose of: "(1l) meeting the energy needs
required for the development of such countries; {2) reducing the depen-
dence of such countries on petroleum fuels, with emphasis given to
utilizing solar and other renewable energy resources; and (3) expand-
ing the energy alternatives available to such countries.... The program
shall include both general and country-specific energy assessments
and cooperative projects in resource exploration and production,
training, research and development."

2.6 Bretton Woods Agreements Act, as Amended

PL 95-118 encourages the development and utilization of light
capital technologies, including renewable energy resource aphlica-
tions, in the activities of the international financial institutions.

2.7 oOrganic Act of February 14, 1903

The Organic Act of February 14, 1903, Title 15, Commerce and
Trade, established the Departnent of Commerce powers and duties to

foster, promote, and develop the foreign and domestic commerce, the



mining, manufacturing, shipping, fishery industries and transportation

facilities of the United States.

3. EXISTING POLICIES AND PROGRAMS

3.1 Overall Policy Objectives

U.S. promotion of solar technologies internationally is closely
tied to its broad foreign policy objectives with respect to energy.
These are:

o To encourage the transition from reliance on depletable

petroleum supplies to alternative and essentially renewable

sources of energy,

o To seek to make energy an area of cooperation, rather- than
divisiveness, within the Western Alliance,

(o} To contribute to the continued economic and social
advancement of the developing countries by assisting them in
overcoming energy-related obstaclss to these objectives,

o To advance the state of U.S. domestic technical programs,

o To encourage the international commercialization of solar
technologies by U.S. industry,

o To avoid premature or excessive commitments to the use of
nuclear energy and to assure that where nuclear power is

utilized, appropriate safeguard measures are applied,

o To promote appropriate bilateral and multilateral scientific
and technical cooperation, and

(o} Where appropriate, to facilitate bilateral relations with
particular countries.

The Department of State has primary responsibility for providing
general guidance to ensure that activities are consistent with overall
U.S. foreign policy goals.

3.2 AID Programs in Solar Energy

AID activities in solar enerqgy focus primarily on assistance for

Cooperative programs with developing countries in decentralized



renewable snergy resources to support rural development ;ffo!tl- The
AID solar energy program should be viewed as a part of an overall
effort which aims at integrated development of the countries rather
than as a goal in itself and attempts to assist those countries in
using renewable energy resources to overcome the constraints generated
by rising oil prices. Many AID projects include an energy component
as part of larger, on-going development programs. Thus, AID programs
of reforestation in Gambia, or appropriate village technology in Peru,
Yemen and Haiti incorporate a significant energy component.,

At the same time, AID has a diverse program dealing directly in
energy which includes special studies of energy needs of deveioping
countries, establishment of a management training course, and support
for solar technology development and demonstration. Primary among
these have beer an $8.7 million loan-grant to the Philippines for
non-conventional energy development, an extensive study of the energy
needs and resources in developing countries, and a study of the energy
needs in the food system. Also,.there is a program to install a solar
powered pump for irrigation in Senegal which is coordinated with
France. AID on-going activities incliude a solar cell demonstration in
Upper Volta, a program for methane generation in Nepal, utilization of
a solar cooker for Haiti and a study of the Bakel Solar Pump. Solar
programs are also planned for Senegal and Peru. AID's decentralized
energy program is expected to be funded at a level of $20 million in
FY 78 with a larger effort planned for FY 79.

In March, 1978, AID established a central energy office in
Washington, D.C. to provide technical searvice to the regional bureaus

and country missions in the devélopment of energy projects as well as



Ranage a centrally-funded program involving energy assessments,
training in energy management, institutional development, and the
terting and demonstration of renewable energy technologies, Th;
ri4gional buraaus are also expanding their capabilities and energy
assistance efforts similar to the Ph;lippines program are being
Planned for, among other, Thailénd, Indoﬁ;sia, Morocco, Jordan, Yemen,
Jamaica, Mali, Tanzania, Senegqal, and Niger. DOE will provide
technical support for thege efforts on a cost-reimbursable basis.

3.3 DOE Technical Cooperation Agreements in Solar Energy

The U.S., through the Department of Energy, engages in irter-
national solar R&D activities, principally with other industrial
countries, our assessment indicates they are of technical benefit to
the U.S. damestic solar program. A description of each of these
activities is contained in Appendix C. The principal focus of thege
activities is the International Energy Agency (IEA). Under the IEA's
Committee on Energy Research aad Development, the U.S. is a party to
Seven agreements in the following solar areas: solar heating and
cooling, small solar power systems, wind energy conversion systems,
large~scale wind energy conversion systoms, forestry energy, wave
power, and biomass technical information service. While these
activities have been limited in the past to technical information
exchanges, plans are to pProceed to joint hardware projects. For
example, the U.S. is presently contributing to the design stucdies for
two 500 kW solar power systems to be built in Spain under IEL
auspices. "he U.S. also serves as the lead country for the Solar
Energy Piloc Study of the NATO Committee on the Challenges of Modern

Society (CCMS), which seeks to promote cost-effective applications of



solar heating and cooling technology. Cooperative programs are
pPlanned with Saudi Arabia, under a $100 million ($50 million U's?
contribution) S~-year agreement, with Spain, under the U.S.-Spaniih
Treaty of Friendship and Cooperation, with Brazil, in support of an
initiative by President Carter during his first April trip, and witl
Japan. The U.S. is also developing cooperation in solar technology
with Italy. U.s. expenditures, including staff time, in support of
these R&D activities, are approximately $1 million in FY 78.

3.4 International Epzrgy Development Program

In September 1977, President Carter approved an interagency pilot
program of cooperation with developing countries in non-nuclea? energy
alternatives. The program plan submitted to the President proposed
cooperative activities with selected developing countries in the areas
of energy and resource assessment, training, research and development,
technical assistance, and exploration and development. The approved
one-year pilot program, which is managed by the Department of Energy,
Stems from Presidential Decision Number 8 on Nuclear Non-Prolifera-
tion. Activities in FY 78 focus on cooperation with Egypt ana Peru in
a Eomprehensive analysis of their energy resources and options,
including solar energy. The immediate objective is to demonstréte a
methodology that can be used as a tool by Egyptian and Peruvian
planning officials in energy development decision making.

Egyptian and Peruvian decision makers are concerned with the
interrelationship of energy requirements to expansion plans in a
variety of sectors. The use of a systematic assessment method can
help to relate data on the availability of various energy resources

and technical requirements for delivering these resources to meet the



future demands in these sectors. The near-term results of the
assessments are expectaed to be:

o Familiarization, through direct participation, of Egyptian
and Peruvian energy and planning experts, with this type of
state-of-the-art methodology. (See outline of approach
provided in Appendix D.)

o A collaborative, objective evaluation of available data
regarding exiéting and potential resources including oil and
gas, geothermal, coal, nuclear raw materials, water

"~ resources and hydropower generation prospects, new energy
prospects and energy-related materials;

o The identification and examination of specific energy supply
alternatives based on identified and potential resources,
available technologies and those being developed.
Implementation functions such as required lead times, costs,
availability of financing (capital and foreign exchange),
manpower requirements and key projects will be identifed;

o A collaborative integrated analysis of the energy demand and
supply options available to Egypt and Peru which are
consistent with their national plans and objectives for
national economic growth and social development;

o Identification of areas where further data or more in-depth
evaluation is required;

o Establishment of arrangements between U.S. and Egyptian
institutions to continue work on the assessment methodology.

A draft of the Egypt country energy assessment is now under review
by the U.S. and Egyptian governments. A number of possible coopera-
tive projects in solar energy have been identified, which may be
funded by the U.S. in the future. The President will review the
results of the first year's activities and decide on the continuation
of the program in the fall. The pilot program is funded at a level of
$3.5 million in FY 78, with an additional $1.5 million in Special
Foreign Currency. |

3.5 Title V of the Nuclear Non-Proliferation Act

No funds have been authorized as yet for Title V activities. The
future implementation of this title will depend heavily on the

evaluations of the pilot program described above.



3.6 ACT!0U£!!lco Corps Activities

- Peace Cor;s Volunteers have been involved for many years in
adapting a variety of solar technologies to the social, economic, and
technical conditions in rural villages of the Third World. A majority
of these projects have included either solar heating, wind energy or
biomass conversion technologies. These efforts have been undertaken
in response to local requests and have not reflected, to date, a Peace
Corps-wide strategy. Reforestration is the one program area in which
the Peace Crops has substantial experience. Volunteers have been
working on reforestation projects in many countries, inciuding Nepal,
the Philippires, the Sahel, Central America, Ecuador, and Chileo In
FY 79, the Peace Corps is planning to implement a worldwide rurai
energy audit. Volunteers who have lived for a minimum of 1 year in a
community will be asked to perform an audit on current sources and
uses of energy and on the potential for expanding the use of renewable
energy sources. This audit will lay the foundation for a major thrust
in the field of energy and energy-related programs.

3.7 International Communications Agency

The ICA has incorporated solar énergy as a topic in many of its
information exchange and visitor programs. Under the international
visitor grant program, ICA has sponsored several developing-country
nationals, who work in the fields of energy or science and technology,
on visits to the United States where they have met with public and
private sector representatives engaged in various aspects of solar
energy technologies and visited various DOE solar Project sites. 1ICA

has also sponsored seminars on solar energy and prepared a video~tane
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recording on this topic for use in individual countries. DOE solar
prograu officials have also visited developing countrias on ICA
programs.

3.8 World _ank and Activities in Solar Energy

The World Bank currently funds a modest field program to
demonstrate the feasibility of using solar energy in devaloping
countries. Present World Bank solar projects include a $165, 000
4-year effort in Bolivia to help a local institution develop and adapt
low-cost energy devices for heating, cooling, pumping, food-drying and
greenhouse agriculture; a $1.7 million program of applied research in
non-convective solar ponds; the installation of solar water'heaters in
the houses of teaching staff in Liberian rural schools. A further
description of World Bank projects in solar energy is provided in
Appendix B.

3.9 United Nations Activities in Solar Enerqgy

The U.N. Secretariat activities in solar energy are presently
focused in the Centre for Natural Resource, Eriexgy and Transport and
the Office for Science and Technology. The CNRET has sponsored a
$76, 000, three-year solar training program in Turkey which emphasizes
flat collectors, solar concentrators and space heating utilization.
The emphasis is on training indigenous professions in solar technology
rather than on providing direct demonstration assistance. The CNRET
also has a solar water heating program with Cyprus, and is working on
a preliminary mission with E1 Salvador to advise its government on
solar energy applications, Similarly, the U.N. pPlaas to assist

Jamaica, Kenya and Pakistan to examine their solar potential as part
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of an overall energy analysis. The CNRET is concurrnntiy collecting
data and nnalyuil on solar and renewable eneray feasibility for the
developing countries. A modest program in solar and renewable-
energies is also being undertaken by the U.N. University of Tokyo.

The role of renewable energy technologies, mainly solar, will be
addressed at the UN Conference on Ecience and Tachnology for
Development (UNCSTD) scheduled for August 1979. Also, the UN
Secretariat has recommended that a Conference on New and Renewable
Energy Rescurces Fa convened in 1981. This recammendation will be
considered at the July 1978 meeting of ECOSOC. The U.S. is
participating in tle preparations for UNCSTD and will support the
Secretariat's recommendation for a UN conference on renewable energy
resources. Among the UN specialized agencies, the UN Environment
Program (UNEP) and the United Nations Industrial Development
Organization (UMIDC) have programs involving solar technologies. UNEP
is preceding to establish two rural energy centers in Sri Lanka and
Seneggl to illustrate the use of solar energy. UNIDO's technical
assistance program is evaluating the use of solar pumps and their
possible manufacture in Senegal, the creation of a solar laboratory in
Mali, the prototype production of windmills to provide low-cost water
development in Kenya, existing technologies for production of biogas,
and two solar sea water distillation plants in Somalia.

3.10 DOC Activities in Promotion of International Marketing of Energy
Products

For many years DOC has assisgted U.sS. industry in the international

marketing of energy generation and distribution machinery and
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suxiliary equipment through its 42 field offices throughout the U.S.,
its business assistance program managed in Washington, its overseas
personnel and in association with the United States Foreign SQ;vico at
Embassies and Consulates around the world.

For eighteen ycars DOC has provided direct overseas trade
promotion assistance through the organization of its own trade fairs,
exhibitions in international trade fairs, exhibitions and services at
its twelve U.S. Trade Centers, Trade Missions, seminars, conlerences
and symposia, and Video/Catelog Display Events. Annually, on average,
twenty such events have featured energy generation machinerg and
auxiliary equipment, primarily nuclear, hydro, and fossil fuel
systems. In 1978 an exhibition in Iran was exclusively Solar Energy
Equipment. Two additional events planned for Italy and France will
feature solar and other alternative energy source machinery and
equipment. A greater portion of these resources can be devoted to
solar energy promotion as conditions justify cx direction permits.

Each promotion by DOE must be supported and justified by a
contracted market research study or a market survey conducted by
on-site DOC or U.S. Foreign Service personnel. 1In addition DOC is
working with DOE to contract for special market studies in eight
European countries to determine the availability of energy efficient
products and new such technology.

DOC has initiated meeting with DOE to develop a cooperative
DOC/DOE effort in international promotion of U.S. alternative energy
technology and manufactured machinery and equipment. The objective is
to mount a joint effort. DOE will provide guidance on the priorities,

and proper structure and balance of energy products to be featured.
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DOE will provide the market economic and commercial h:avlddqo. market
research information, experienced promotion personnel, and exhibition
expsriise. The determination of country markets offering tha best

opportunities will be mutually determined.

4 ASSESSMENT OF MAJOR PROGRAMS
4.1 AID Programs

AID's programs in energy and technology transfer have pointed out
the importance of the following four considerations:

o Solar energy is and will continue to be the primary source
of energy for the poorer reople in developing countries.

o The use of high-priced commercial energy is justified on the
basis of the lack of proven alternatives;

o There is a great potential for more efficient use of solar
energy and for the use of solar energy to replace commercial
energy in the Lesser Developed Countries (LDCs);

o The basic problems facing the wider use of solar energy are
institutional as well as technical~~problems of financing,
lack of an entrepreneurial base, issues of social
organization and governmental policies.

The current AID solar energy program is designed to attack some of
these problems. The progress of these efforts to expand the use of
solar energy will ultimately depend on the LDCs themselves. The
process of adapting to change and economic development normally occurs
over extended periods of time, usually far more slowly than the U.s.
and other developed countries institute technologic change. The
pPrimary barriers to AID in achieving its goals will be (1) creation of
LDC institutions which can provide applied research and implement
solar energy technology, (2) expansion of LDC resources to support

introduction and maintenance of solar energy and (3) availability of

solar energy technologies which are relevant to LDC applications. AID

14



will continue to need resources and.pdtionnol allocations to meet
erpanding program objectives in energy.

4.2 DOE Technical Corpotation Agreements

DOE intotnatgonallnolat R&D programs have in large measure met the
goals of U.S. legislation and have resulted in a number of benefits to
the U.S. These activities have given, or can be expected to provide
the U.S. in the future, th; opportunity to:

o Gain confirmatory information on preferred apprcﬂéhqaviﬁd
strategies for U.S. program plans,

o Spot inadequacies in U.S. solar programs,

o Gain new information on technologies which afe relatively
further advanced in other countries,

o Undertake cost-effective development and testing projects
through cooperation and cogst-sharing with other countries,

o Test technologies in advance of U.S. program plans on
foreign sites through using devices and facilities not
currently available in the U.s.,

o Develop international systems performance reporting formats
which provide a common basis for the exchange of experimental
results, and

o Foster a climate of cooperation among participating nations
and private institutions.

The question of whether other nations have benefited to a greater
extent than the U.S. from these activities is, however, unclear at
this time. Some concern exists both within and without DOE that the
U.S. may have given away too much in the name of cooperation. Since
most international solar agreements ave still in the information
exchange and research stage, this proposition is difficult to
evaluate.

U.S. objectives have Up to now emphasized technical advances; yet

the ultimate goal of expanding the global utilization of solar
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technologies has not been lulﬂ.chnt:ly addressed in these activities.
Consideration of commercial opportunities, as the recently established
International Solar Commercialization Working G-oup is beginning to
do, must be incorporated into the strategy-planning process to ensure
more effective translation of U.S. goals into the scope of future
cooperative activities. Within DOE, international cooperative solar
R&D activities are not now centrally funded or managed; rather each
project is managed by its related domestic solar program offjce with
overall policy coordination by the office of International Affairs.
This situation hgs‘iimited DOE's ability to implement overall
cooperative stfategies. Issuas concerning appropriate aqenc& roles
and coordination will have to be addressed as a prelude to new or
expanded U.S. international solar initiatives.

4.3 International Energy Development Program

U.S. activities with developing countries should aim at helping
them increase their capabilities to identify and pursue viable energy
options. The IEDP pilot program seeks in the cases of Egypt and Peru
to promote the formulation by these countries of a comprehensive
framework for energy policy and strategy analysis. A draft country
energy assessment has been completed for Egypt and is under review.

In Peru, the first phase--data collection--has been completed. It is
hoped that once these agssesments are made available, they will provide
a useful source of informmation for public and privaté sector decision-
making on the focus and level of energy asaistance and investment.
The assessments examine the role of solar energy within the context of
total national energy resources and options. Such a framework is

essential to establishing both the opportunities and limitations of
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solar energy in meeting a country's overall energy needs. The
cooperative enterprise has clearly pointed out the difficulties
involved in identifying energy needs and the requirements for closer
integration of overall economic planning with energy sector planning.
Close coordination between State, DOE, AID, and USGS in the planning
and implementation of the assessment activity is essential.

4.4 DOC International Promotion Activities

DOC International marketing information gathering and direct trade
Promotion activities are effective but are now directed at markets and
feature all types of energy generation systems machinery and gquipment
based on measureable potential for marketing existing technology and
U.S. manufactured products.

DOC needs to be given the authority and additional resources and
directed to commit a specific amount of resources to promotion of U,.S.

solar energy technology and manufactured pProducts.
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Note.—Foteign Assistance and Related Programs Appropriations Act, 1978,
Loan Allocation, Security Supporting Assistance: Of the new obligational.
authority appropriated under this Act for Security Supporting Assistance, not
to exceed $856,800,000 shall be available for grants: Provided. That of the
amounts available for loans, not to exceed $865,400,000 shall be available for
loans with maturities in excess of thirty years, but not to exceed forty years,
following the date on which funds were originally made available under such

loans.

Sec. 103. Food and Nutritioi.—(a) In order to alleviate starvation, hunger, and
malnutrition, and to provide basic services to poor people, enhancing their capacity
for self-help, the President is authorized to furnish assistauce, on such terms and
conditions as he may determine, for agriculture, rural development, and nutrition.
There arc authorized to be appropriated to the President for the purposes of this
section, in addition to funds otherwise available for such purposes, $745,000,000 for
the fiscal year 1977, and $580.000.000 for the fiscal year 1978, which amounts are
authonz’ed to remain available until etpended

" (b) The Congress finds that, duc to rising world food, fertilizer, and petroleum
costs, human suffering and deprivation are growing in the poorest and most slowly
developing countries. The greatest potential for significantly expanding world food
production at relatively low cost lies in increasing the producti\ity of small farmers
who constitute a majority of the nearly one billion people living in those countries.
Increasing the emphasis on rural dcvelopment and expanded food production in the
poorest nations of the developing world is a matter of social justice as well as an
important factor in slowing the rate of inflation in the industrialized countries. In
the allocation of funds under this section, special attention should be given to in-
creasing agricultural production in the countries with per capita incomes under
$300 a year and which are the most severely affected by shacp increases in world-
wide commodity prices.

(c) Assistance provided under this section shall be used primarily for activities
which are specifically designed to increase the productivity and income of the rural
poor, through such means as creation and stzengthening of local institutions linked
to the regional and national levels; organization of a system of financial institutions
which pronde both savmgs and credit services to the poor: stimulation of small,
labor-intensive enterpnses in rural towns; improvement of marketing facilities and
systems; expansion of local or smali-scale rural infrastructure and utilities such as
farm-to-market roads, land improvement, energy, and storage facilities; establish-
ment of more equitable and more secure.lm-%;urc arrangements; and creation
and strengthening of systems to provide other services and supplies needed by
farmers, such as extension, research, training, fertilizer, water, and improved seed,
in ways which assure access to them by small farmers.

(d) Foreign currency proceeds from sales of commodities provided under the
Agricultural Trade Development and Assistance Act of 1954 which are owned by
foreign governments shall be used whenever practicable to carry out the provisions
of this section.



(¢) In order to carry out the purposes of this section, the President is authorized
to participate in and provide, on such terms and conditions as he may determine,
up to $200,000,000 to the International Fund for Agricultural Development, There
is authorized to be appropriated to the President without fiscal year limitation
$200.000,000 for such contribution.

(0 No funds may be obligated to carry out subsection (e) unless—

(1) satisfactory agreement is reached on the Articles of Agreement for the
International Fund for Agricultural Development;

(2) such Articles of Agreement are reviewed and approved by the Senate Com-
mittee on Foreign Relations .and the House Committee on International
Relations; -

(3) all donor commitments to the International Fund for Agricultural Develop.
ment total at least $1,000,000,000 equivalent in convertible currencies, except
that the United States contribution shall be proportionately reduced if this com-
bined goal is not met; and

(4) there is equitable burden sharing among the different rcategories of con-
tributors.

(8) The President shall submit to the Congress full and complete data concerning
United States participation in and operation of, the International Fund for Agri-
+ cultural Development in the annual presentation materials on proposed economic
assistance programs.

(h) Of the funds authorized to be appropriated by this section for the Siscal year
1978, the President is requested to commit up to 560,000,000 for the purposes of
assisting India with foreign exchange costs.incurred in connection with the construc-
tion of grain storuge Sacilities or other purposes specified in this section, *

Sec. 103A. Agricultura] Research.—Agricultural research carried out under this
Act shall (1) take account of the special needs of small farmers in the determination
of rescarch priorities, (2) include research on the interrelationships among
technology, institutions, and economic, social, and cultural factors affecting small-
farm agriculture, and (3) make extensive use of field testing to adapt basic research
to local conditions. Special emphasis shall be placed on disscminating research
results to the farms on which they can be put to use, and especially on institutional
aud other arrangements needed to assure that small farmers have effective access to
both new and existing improved technology.

Sec. 104. Population Planning and Health.—

(@) In order to increase the opportunities and motivation for family planning and
to reduce the rate of population growth, the President is authorized to furnish
assistance, on such terms and conditions as he may determine, for population
planning. There are authorized to be appropriated tc the President Jor the purposes
of this subsection, in addition to funds otherwise avuilable for such purposes,
$167,000.000 for the fiscal year 1978, which amount is authorized to remain avail-
able until expendcd,

(8) In order to prevent and combat disease and to help provide health services Sor
the great majority, the President is authorized to Jurnish assistance, on such terms

ISubsections () and (b) shall take effect on October 1, 1977,



shall be available for the fiscal year 1978, to support the southern African student
program and the southern African training program, for the purpose of providing
educational assistance to Southern Africans.

Sec. 106. Technical Assistance, Energy, Research, Reconstruction, and Selected
Development Problems.—(a) The President is authorized to furnish assistance, on
such terms and conditions as he may determine, for the following activities, to the
extent that such activities are not authorized by sections 103, 104, and 105 of this
Act:

(1) programs of technical cooperation and development, particularly the de-
velopment efforts of United States private and voluntary agenciés and regional
and international development organizations; i

(2) programs to help developing countries alleviate their energy problems by
increasing their production and conservation of energy, through such means as
research and development of suitable energy 'sources and conservation methods,
collection and analysis of information concerning countries’ potential supplies
of and needs for energy, and pilot projects to test new methods of production or
conservation of cnergy;

(3) programs of rescarch into, and evaluation of, the process of economic de-
velopment in less developed countries and areas, into the factors affecting the
relative success and costs of development activities, and into the mecaas, tech-
niques, and such other aspects of development assistance as the President may
detcrmine in order to render such assistance of increasing value and benefit;

(4) programs of reconstruction following natural or manmade disasters;

(5) programs designed to help solve special development problems in the
poorest countries and to make possible proper utilization of infrastructure and
related projects fuinded with earlicr United States assistance; and

(6) programs of urban development, with particular emphasis on small, labor
intensive enterpriscs, marketing systems for small producers, and financial and
other institutions which enable the urban poor to participate in the economic and
social development of their country.

(b) There is authorized to be appropriated to the President tor the purposes of
this section, in addition to funds otherwise available for such purposes,
$104,500.000 for the fiscal year 1977, and $105,000,000 for the fiscal year 1978
which amounts are authorized to remain available until expended. Of the amounts
made available under this section, not less than 530,000,000 shall be available
during the period beginning July 1, 1975, and ending September 30, i977, only for
reimbursement to private voluntary agencies of the United States for costs incurred
with respect to the shipment of food and nonfood commodities provided through
privatc donations.

*~ Sec. 107. Intermediate Technology.—Of the funds made available to carry out
this chapter for the fiscal years 1976, 1977, and 1978, a total of $20,000,000 may be
used for activities in the field of intermediate technology, through grants in support
of an expanded and coordinated private effort to promote the development and
dissemination of technologies appropriate for developing countries. The Agency for
International Development shall prepare a detailed proposal to carry out this section

¢
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and shall keep the Senate Foreign Relations Committee and the House International
Relations Conimittee fully, and currently informed concerning the development of
the proposal. The proposal shall be transmitted to these committees no later than
March 31, 1976, and shall not be implemented until thirty days after its transmittal
or until passage by each committee of a resolution in effect approving its imple-
mentation.

Sec. 108. Application of Existing Provislon.—Assistance under this chapter shall
be furnished in accordance with the provisions of titles I, 11, or X of chapter 2 of
this part, and nothing in this chapter shall be construed to make inapplicable the
restrictions. criteria. authorities, or other provisions of this or any other Act in
accordance with which assistance furnished under this chapter would otherwise have
been provided.

Sec. 109. Transfer of Funds.—Notwithstanding section 108 of this Act, whenever
the President determines-it to be necessary for the purposes of this chapter. not to
excced 15 per centum of the funds made available for any provision of this chapter
may be transferred to, and consolidated with, the funds made available for any
other provision of this chapter, and may be used for any of the purposes for which
such funds may be used. except that the total in the provision for the benefit of
which the transfer is made shall not be increased by more than 25 per centum of the
amount of funds made available for such provision. The authority of sections 610(a)
and 614(a) of this Act may not be used to transfer funds made available under this
chapter for use for purposes of any other provision of this Act, except that the
authority of such sections may be used to transfer for the purposes of section 667
not to exceed five per centum of the amount of funds made available for section

667(a)(1).

Sec. 110. Cost-Sharing and Funding Limits.—(a) No assistance shall be furnished
by the United States Government to a country under sections 103 through 706 of
this Act until the country provides assurances to the President, and the President is
satisfied, that such country provide at least 25 per centum of the costs of the entire
program, project, or activity with respect to which such assistance is to be
furnished, except that such costs borne by such country may be provided on an
“in-kind" basis and except that the President may waive this cost-sharing require-
ment in the case of a project or activity in a country which the agency primarily
responsible for administering part 1 of this Act determines is relatively least
developed based on.the United Nations Conference on Trade and Development list
of “relatively least developed countries™.

(b) Except for grants to countries determined to be relatively least developed
based on the United Nations Conference on Trade end Development list of
“pelatively least developed countries”, no grant assistance shall be disbursed by the
United States Government under sections 103 through 06 of this Act for a project,
for a period exceeding thirty-six consecutive months, without further justification
satisfactory to the Congress and efforts being made to obtain sources of financing
within that country and from other foreign countries and multilateral organizations.



(2) the steps the Administrator has taken to alter United States programs
under this part in any country because of human rights considerations.

(e) Of the funds made available under this chapter for the fiscal year 1978, not
less than $750.000 may be used only for studies to identify, and for openly carrying
out, programs and activities which will encourage or promote increased adherence
{0 civil and political rights, as set forth in the Universal Declaration of Human
Rights. in countries eligible for assistance under this chapter. None of these Sunds
may be used, directly or indirectly, to influence the outzome of any election in any
country.

Sec. 117. Infant Nutritlon.—The President is encouraged (If to devise and carry
out in partnership with developing nations a strategy for programs of nutrition and
health improvement for mothers and children, including breast-feeding, and (2) to
provide technical, financial, and material support to individuals or groups at the
local level for such programs.

Sec. 118. Environment and Natural Resources.— The President is authorized to
Surnish assistance under this part for developing and strengthening the capacity of
less developed countries to protect and manage their environment and natural
resources. Special ¢fforts shall be made to maintain and where possible restore the
land, vegetation, water, wildlife, and other resources upon which depend economic
growth and human well-being, especially that of the poor.

Sec. 119. Renewable and Unconventional Energy Technologles.—(a)(!) The
President is authorized to furnish assistance under this chapter for cooperative
programs with developing countries in energy produttion and conservation, with
particular emphasis.on programs in research, development, and use of small-scale,
decentralized, renewable energy sources for rural areas carried out as integral parts
of rural development efforts in accordance with section 103 of this Act. Programs
under this subsection shall be undertaken, whenever appropriate, in cooperation

with the Energy Research and Development Administration or its successor and -

shall be carried out, to the greatest extent possible, through and in conjunction with
activities under section 107 of this Act. These programs shall be directed toward the
earliest practicable development and use of energy technologies which are environ-
mentzally acceptable, require minimum capital investment, are most acceptable to
and affordable by the people using them, are simple and inexpensive to use and
maintain, axd are transferable from one region of the world to another.

(2) Of the funds made available to carry out this chapser for the Sfiscal year 1978,
up to $18,000,000 are to be used for carrying out this subsection,

(b)1) In furtherance of the purposes of this section, the President is authorized
to carry out studies to identify the energy needs, uses, and resources which exist in
developing countries. The results of the studies conducted under this subsection
shall be reported to the Congress by March 1, 1978.

(2) The Agency for International Development, in cooperation with the Energy
Research and Development Administration or its ~uccessor, shall conduct a review
of the options for implementing the purposes of this section, one of' which shall be a
proposal for a nonprofit Government corporation (which would be designated as the
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Interational Energy Institutc) outside the Agency for International Development,
The President shall submit a comprehensive report on such review to the Spcaker of
the House of Representatives und the Committee on Foreign Relations of the Senate
by January 31, 1978, together with his recommendations as to which option should
be implemented,

Sec. 120. Sahel Development Program — Planning.—The Congress reaffirms its
support of the initiative of the United States Government in undertaking consulta-
tions and planning with the countries concerned, with other nations providing
assistance, with the United Natlons, and with other concerned international and
regional organizations, toward the development and support of a’ comprehensive
long-term African Sahel development program.

(b) The President is authorized to develop a long-term comprehensive develop-
ment program for the Sahel and other drought-stricken nations in Africa.

" () In developing this long-term program, the President shall—
(1) consider internatjonal coordination for the planning and implementation

of such program; .

(2) seek greater participation and support by African countries and organiza-
tions in determining development priorities; and :
(3) begin such planning immediately.

(d) There is authorized to be appropriated to the President, to carry out the
purposes of this section, in addition to funds otherwise available for such purposes,’
$5,000,000 for the fiscal year 1976, which amount is authorized to remain available
until expended. The President shall submit to the Foreign Relations and Appro-
priations Coramittees of the Senate and the International Relations and Appro-
priations Committees of the House of Representatives not later than April 30, 1976,
a comprehensive proposal for carrying out the provisions of this section which shall
include budget materials relating to programs for the fiscal year 1977.

Sec. 121. Sahel Development Program—Implementation.—(a) The President is
authorized to furnish assistance, on such terms and conditions as he may determine,
JSor the long-term development of the Saheliar region. Assistance furnished under
this section shall be in uccordance with a long-term, multidonor development plan
which calls for equitable burdensharing with other donors and shall be JSumished
whenever appropriate, in cooperation with an inte:national coordinating mech-
anism, :

(B) The President shall prepare an annual report on the Sahel Development
Program concerning “the allocation of the United States contribution to the
Program, the extent of the contributions Jrom other donor countries, tue effective-
ness of the integrated effort through the Club des Amis du Sahel, and the progress
made in achieving the objectives of the Program,

(¢) There are authorized to be appropriated to the President Jor purposes of this
section beginning in th. fiscal yzar 1978, in addition to Junds otherwise available for
such purposcs, $200,000.007, except that not to exceed $50, 000,000 may be appro-
pricted under this s.>*zn for the fiscal year 1978, Amounts appropriated under this

. Section are authorized to remain available until expended,

15
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\&’E:f/ Public Law 93.473
k\f_} Y 93rd Congress, s, 3234
i October 26, 1974

n Act

88 _sTar, 140

Te avthorize a vigoraus Federg] Drugeam of research, developaient, ung demon.
stantion to 833ure the utilizatiyn of solae *NerEy) us u vigble source fur, yur
aational energy nevds, and foe otliepr PUrpusen,

Be it enacted By the Senute and House of Representativen of the
United Stutes of Americq in Congress usscmbled, That this Act may
be cited as the “Solar Enerpy Rescarch, i)c\'elopnmm. and Demonstrg.
tion Act of 1974,

brcLamvnioN OF FINDINGS AND roLicy

Sec. 2, (l? The Congress hereby finds that—

(1) the needs of o viable society depend on an ainple supply of
enerpy ;

(2) thecurrent imbaluance between domestic supply and demand

or fuels and €nerpy is likely to persise for some time;

(3) dependence on nonrenewuble energy Tesources cannot be
continued indefinitely, barticularly at current rates of consump.
tion; ’

(4) itisin the Nation's interest to expedite the long-term devel-
opment of renewable ung nonpolluting energy resources, such
as solar energy; . .

(5) the various solur encrpy technologies are today at widely

ifferimy stagres of development, wig), fome already neir the stage
of commierein] application an( others st requiring  basie
Tesearch; )

(6) the carly development g4 export of viable equipment
utﬂizing solar eneryry, consistent with the established preeminence
of the Unite States in the fel( of hish technology roducts, can
make a valuahje contribution to oyy bulance of rr'mfe:

7) the mass broduction and yse of equipment utilizing solar

energy will help to eliminare the dependence of the United Ntates .

upon forejoy energy sources Promote the nationy] defense:
(8) to date, the national effort ip reseurch, de\'elopment, and
demonstration activities relating to the utilization of solap energy
8 been extrenely limited : therefore
(9) the urgency of the Nation's critical energry shortages ang
e need to make clean yng renewable energy o ternatives com-
mercially viable require that the Nation undertake an intensive
research, development, and demonstration program with an
estimated Federy] investment whiey, may reach or exceed
$1.000,000.000,
.(b) The Congress declares thatitisthe policy of the Federa] Govern.
ment to—

' (1) pursue u vigorons And vighle program of research and
Tesource assessment of solar Energy ns u major saurce of energy
for our nutinnal needs: and

(2) provide for tlie development ang demonstruginn of prac-
ticable means to eniploy solar encrgy on a commercial scle.

DEFINITIONS

Sec. 3. For the purposes of this Act— .

(1) the term “solar energy means energy which has recently
originated in the Sun, including direct ang indirect solar radja.
tion and internied iate solar energy forms such g wind, sea thermal
gradients, products of photosynthetic Pprocesses, organic wastes,
and others;

Solar Srergy
Rnurch, lem
vaeloprent, and
Demonstration
Aet of 1974,

" 42 USC ss5)

note,
42 usc sss3,

42 UsC sss2,
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at any new or existing Federal laboratory (including a non-Federal
laboratory performing functions nmler o contract entered into with
the Project or with any of the azencies regrcsemcd in the Project as
well as a labaratory whose personnel are Federal employees).

INTERNATIONAL COOPERATION

Src. 11. () The Chairman, in furtherance of the objectives of this

Act, is authciized to cooperate and participate jointly with other-

nations, especially those with agreements for scientific cooperation
with the I nited States, in the following activities:
: (1) interinstitutional. bilateral, or multilateral research proj-
ects in the field of solur rnezyy; and
2) agreements and programs which will facilitate the exchange
of information and data relating to solar enerpy resource assess-
ment and solar enerey technoiogies.

(b) The National Science Foundation is authorized to encourage, to
the maximum extent practicable and consistent with the other objec-
tives of this Act, international participation and coopzration iz the
developnient and maintenanca 01 programs of education to carry out
the policy set forth in section 9.

REGULATIONS

Sec. 12. The Chairman, in consultation with the heads of the Federal
agencies having functions under this \ct and with other appropriate
wofficers and agengies, shall preseribe such regulations as may be peces-
sary or appropriate to carry out this Act promptly and eriiciently.
Each such officer or awency, in_consultation with the Chairman, may
prescribe such regulations as may be necessury or appropriate to carry
out his or its particulur functions under this Act promptly and

efficiently.
ANNUAL REPORTS

Stc. 13. The Chairman shall report, on an annual basi, to the Presi-
dent and the Congress all actions taken under the provisions of this
Act, all action planned for the ensuing year. and, to the extent practi-
aal, a projection of activities und funding requirements, for the
ensuing five years, The Chairman also shall recommend. as he deems

appropriate, any lezislation or reorganization which might further
the purposes of this Act.

INFORMATION TO CONGRESS

Stc. 14. Notwithstanding any other provision of law, the Chairman
(or the head of any agency which assumes the functions of the Project
ursuant to section 15) shall keep the appropriate committees of the
ouse of Representatives and the Senate fully and currently informed
with respect to all activities under this Act.

COMPRENENSIVE FROGRAM DEFINITION

Src. 15. (8) The Chairman is authorized and directed to prepece
a comprehensive program definition of an integrated etfort and com-
mitment for effectively developing solar energy resources. The Chair-
man, in preparing such prozram derinition, snall utilize and consult
with the’appropriate Federal ngencies, State and local government
agencies, and private orgunizations.

(b) The Chairman shall transmit such comprehensive program .

definition to the President and to each House of the Congress. An

42 USC 5560,

42 USC 5561,

Raport to
President and
Congress,

42 USC 5562,

42 USC 5563,

42 USC 5%54,
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and Congress.
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Public Law 95-242
95th Congress
An Act

Mar. 10, 1978 To provide for wore eMclent and effective control over the proliferatlon of nuclenr

{IL.R. 8638) explosive capability.

Be it enacted by the Senate and House of Representatives of the

Nuclear Non. I'nited States o( “lmevica in Congress assembled, That this Act may
. :’n’g;;"m Act  be cited as the “Nuclear Non-Proliferation Act of 1978",

::::'sc 3201 STATEMENT OF POLICY

22 UsC 3201. Sec. 2. The Congress finds and declares that the' proliferation of

nuclear explosive devices or of the direct capability to manufacture or
otherwise acquire such devices poses a grave threat ¢o the security
interests of the United States and to continued international progtess
toward world peace and development. Recent cvents emphasize the
urgency of this threat and the fmperative need to increase the effec-
tiveness of international safeguards and contrels on peaceful nuclear

activities to prevent proliferation, Accordingly, it is the policy of the

United States to—

(a) actively pursue through international initintives mech-
anisms for fuel supply assurances and the establishment of more

cffective international’controls over the transfer and
materials and equipment and nuclear technology for
poses in order to prevent proliferation, including
ment of common international sanctions;

use of nnelear
Hwncoful ur-
the establish-

(b) take such actions as are required to confirm the reliability
of the United States in meeting its commitments to supply nuclear
reactors and fuel to nations which adhere to effective non-prolif-
eration policies by establishing procedures to facilitate the timely -
pprocessing of requests for suT)scquor_lt arrangewments and export

icenses;

(c) strongly cncourage nations which have not ratified the
Treaty on the Non-Proliferation of Nuclear Weapons to do so at

the earliest possibledate; and
( Lcoopemte with foreign nations in identifying
suitable techinologies for energy production and, in
* identify alternative options to nuclear power in
nations to meet their energy needs, consistent with

and adapting
particular, to

aiding such
the econoniic

and material resources of those nations and environmental

rotection,
BTATEMENT OF PURIOSE

22 UsC 3202. Skc. 3. It is the purpose of this .Act to promote the policics set forth

above by—
(Vn) establishing a more effective framework for
cooperation to meet the cnergy needs of all nations
that the worldwide developn.ent of peaceful nuclear

the export by any nation of nuclear naterials and o

international
and to ensure
activitiesand -

quipment and

nuclear technology intended for use in peacefuil nuclear activities

do not contribute to Eroliferntion;
(b) authorizing t

e United States to take such actions as are

required to ensure that it will act relinbly in meeting its commit-
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PUBLIC LAW 95-242—MAR. 10, 1978 .

any vights which the United States may have under any agreement
for cooperation in force on the date of ennctment of this Act.

(b) The President shall annually review each of requirements (1)
through (9) set forth for incluzion in agrecments for cooperation
under section 123 a. of the 1934 Act and the export policy goals sct
forth in cection 401 to determine whethier it is in the interest of United
States non-proliferation objectives for any such requirerents or export
policies which are not already being applied as export criteria to be
enacted ns additional export criteria.

(c) 1f the President proposes enactment of any such requirements
or exnort policies as additional export criteria or to take any other
action with respect to such requiremeats or export policy goals for the
purpose of cncouraging adherence by nations and groups of nations
to such requirements and policies, he shall submit such a proposal
together with an explanat on thereof to the Congress.

(d) If the Commiitter on Foreign Relations of the Senate or the
Commiittee on Internuarivnal Relations of the House of Ilepresenta-
tives, nfter reviewing the President’s annuul report or any proposed *
Jegislation, determines that it is in the interest of United States non-
proliferation objectives to take affy action with respect to such
requirenents or export policy goals, it shall report a joint resolution
to implement such determination, Any joint resolution so reported
shall be considered in the Senate and the House of Representatives,
respectively, under applicable procedures provided for the considera-
tion of resolutions pursuant to subsection 130 b. through g. of the
1054 Act.

AUTHORITY TO CONTINUE AGREEMENTS

Srkc. 4035, (n) The nmendments to section 123 of the 1954 Act made
Ly this Act shall not affect the authority to continue cooperation pur-
suant to agreements for cooperation entered into prior to the date of
enactment of this Act,

(b) Nothing in this Act shall affect the authority to include dispute
scttlement provisions, including arbitration, in any agrecment made
pursuant to an Agreement for Cooperation.

REVIEW

Skc. 406, No court or regulatory body shall have any jurisdiction
under any lasw to compel the performance of or to review the adequacy
of the performance of any Nuclear Proliferation Assessment Statement
ealled for in this Act or in the 1954 Act.

PROTECTION OF TIIE ENVIRONMENT

Sec. 407. The President shall endeavor to provide in any sgree-
ment entered into pursuant to section 123 of the 1954 Act for coopera-
tion between the parties in protecting the international environment
from radioactive, chemical or thermal contamination arising from
peaceful nuclear activities.

TITLE V—UNITED STATES ASSISTANCE TO
DEVELOPING COUNTRIES

POLICY; REPORT

Sec. 501. The United States shall endeavor to cooperate with other
nations, international institutions, and private organizations in estab-

o]
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Jishing programs to assist in the development of non-nuclear energy
resources, to cooperate with both developing and industrialized
nations in protecting the international environment from contamina-
tion arising from voth nuclear and non-nuclear energy activities, and
shall seek to cooperate with and aid developing countries in meeting
their energy nceds through the development of such resources and
the application of non-nuclear technologies consistent with the eco-
nomic factors, the material resources of these countries, and environ-
mental protection. The United States shall additionally ceck to
encourage other industrialized nations und groups of r.ations to make
commitments for similar cooperation and aid to developing countries.
The President shall report annunily to Congress on the level of other
nations' and groups of nations’ commitments under such program and
the relation of any such commitments to United States efforts under
this title. In rooperating with and providing such assistance to devel-
oping countries, the United States shall give priority to parties to
the Treaty. '
PROGRAMS

Skc. 502, (n) The United States shall initigte a rogram, consisteut
with the aims of section 501, to cooperate with devcﬁ:pmg countries for
the purpose of— - -
(1) meeting the energy needs required for the development of
such countries; ‘
(2) reducing the dependence of such countries on petroleum
fuels, with emphasis given to utilizine solar and other renewable

energy TesourcesT al ]
ws expanding the energy alternatives available to such

countries.

(b) Such program shall include cooperation in evaluating the
energy alternatives of developing countries, facilitating internntional
trade in energy commodities, developing energy resources, and apply-

-ing suitable energy technologies. The program shall incluce both gen-
eral and country-specific enerey assessments and cooperative projects
in resource exploration and  production, training, research and
development,

(c) Asanintegral part of such prograin, the Department of Energy,
under the general policy guidance of the Department of State and in
oo, ~vation with the Azency for International Development and other
Federal agencies as appropriate, shall initiate, us soon as racticable, &
program for il.2 exchange of United States scientists, technicians, and
energy experts with those of developing countries to impleinent the
putposes of this section. '

(d) For the purpozes of carrying out this section, there is authorized
tu be appropriated such sums as are contained in annual authoriza-
tion Acts for the Department of Euergy, including such sums which
have been authorized for such purposes under previous legislation.

{e) Under the dircction oP the President, the Secretsry of Stato
ghall ensure the coordination of the activities authorized by this title
with other related activities of the United States conducted abrond,
including the programs authorized by scetions 103(c), 106(n) (2), and
119 of the Foreign Assistance Act of 1961,

REPORT

Skc. 503, Not Inter than twelve months after the date of enactinent of
this Act, the President shall report to the Congress on the fensibility
of expanding the cooperative activities estublished pursuant to section
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502(c) into an international cooperative cifort to include a scientific
peace corps designed to encourage large numbers of technically trained
volunteers to live and work in developing countries for varyini periods
of timo for the purpose of enwazing in projects to aid in meeting the
energy needs of such countries through the seurch for and utilization
of indigenous energy resources and the application of suitable technol-
ogy, including the widespread ucilization of renewable and unconven-
tional energy technologics. Such report shall ulso include a discussion
of other mechanisms to condnet a coordinuted international effort to
develop, demonstrate, und encourage the utilization of such technol-
ogies in developing countrics.

TITLE VI—-EXECUTIVE REPORTING
REFONTS OF THE DPRESIDENT

Sec. 101, (a) The President shail review all activities of Govern-
ment departments and agencies relating to preventing -proliferation
and shal\ make a report to Congress in Junnary of 1979 and annually
in Jannary of each year thereafter on the Government’s efforts to
prevent proliferation, Thix report shall include but net be limited to—

(1) "a description of the progress made townrd—

(A) negotiating the initiatives contemplated in scctions
104 and 105 of this et

(B) negotiating the internarional arrangements ov other
nttual nndertakings contemplated in section 403 of this Act:

(C) enconrazing non-nuelear-weapon states that are not
party to the Treaty to adhere to the T'reaty or. pending such
adherence, to enter into comparable agreements with respeet
to safegunrds and to foreswear the development of any
nuclear explosive devices, and discouraging nnelear exports
to non-nuclear-weapon states which have not taken snch

steps;

(pD strengthening the safewuards of the IAEA as contem-
plated in section 201 of this Act; and

(E) renegotiating agreements for cooperation as zontem-
plated in section 404 (n) of this Act; .

(2) an assessment of the inpact of the progress deseribed in
aragraph (1) on the non-proliferation policy of the United
tates; an explanation of the precise reasons why progress has

not been made on any partienlar psint and recommendations with
respect to appropriate measures to encourage progress: and a
statement of what legislutive moditications, if any, are necessary
in his judgment to uchieve the non-proliferation policy of the
United States;

(3) u determination us to which non-nuclear-weapon states with
which the United Stales Lias an agreement for cooperation in effect
or under negotiation, if any. have—

A) detonated a nuclear device; or
B) refused to accept the safeguards of the IAEA on all

of their peaceful nuclear activities; or

(C) refused to give specific assurances that they will not
manufacture or otherwise acquire any nuclear explosive
device; or

o

o
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APPENDIX B

AID ENERGY AND ENERGY RELATED PROJECTS



FY 1978 AID ACTIVITIES

Programs with Developing Countries {in Ener Production and Conservation, with

Particular Emphasis on Programs in Reseazch, Development and Use of Small-scale .
Ren wable Energy Sources for Rural Areas,

FY 1978
($ in millions)
Total A.I.D. Renewable Energy Programs 19,693
AFRICA 5,448
Burundi
698-0410 Alternative Energy Peat 490
Ghana
Pyrolytic Convertor .083
Maly
688-0217 Renewable Energy 2,200
Mauritania
Renewable Resources (Energy Component) 1.000
Niger
698-0410 Solar Energy A.I.P, v .500
Senegal
685-0208 Small Irrigated Perimeter Solar Pump .700
Project Design Services 475
ASTA 12.550
India

386-0465 Application of Science and Technology for Rural Dev, 2.000

Indonesia
497-0268 Appropriate Technology I . +200
497-0266 Science and Technology (FY77) 1.200

Nepal.
367-0133  RAD/RCUP Design .500

Pnilippines
492-0294 Non-Conventional Energy Development 8.650




LATIN AMERICA

Profect Design Services

NEAR EAST

Project Des ign Services

DEVELOPMENT SUPPORT BUREAU

RSSA with DOE
Apprcpriate Energy Technology
PASA with PC

.600
.230



K9

PRUGHAM:  cApr verpE (GOCVY
nur ’ T f RS

AC?lVIIY DATA SHftT

l l\( "USI.I) ()lll lhl\llUN ll- Jhun-nll-u[ A‘-II

tvy Iu'i"g""' T Crant T
Sal Desalination/Pover lealch 300 Hauct 3,000 loan 2
Nusl Il (550005 NLW [J FIROR HEF EENCE :J'::Ll:(":}\llun ((,::lz:::g“fmn ‘l.?l':'lul.l‘l:l'u-'ll 1NN DBATL
Guant [x]  toanx) conninune (3 FY 78 Africa Program, p. 151 v g v 79 v gy
Purpose: TJo_establiah a technical and economically viable public FY 1979 Progrom: A.I.D. funds will be used to complele the

water and _electric pouecr gystem to serve the population of
Sal lsland.

Background and Progress to Date: Sal Island 1s one of the smaller
of the ten Cape Verde Tslands with 450 aquare kilometers (12X of
the country's totnl land arca) and a population of about 8,000
people. It hus had virtually no rainfall for the past nine years.
Grounduater resources are nearly depleted und wells usually are

15 to 17 weteras deep. Much "water mining” has taken place in the
past years, and by now salt walter intrusion has reached a point
where groundwater is brackish,

All electrical cnergy must be generated by importing fuel.

There arc several small, incfflclcnt gencrators and_a_larger unig
at_the International uirport, The present .osts of clectric power

.18 very hlgh nnd 1ta avnllnbil__i_ty is limited primarily to the

goverament :md the nlrport.

Sal Island has a very limited cconomy largely dependent upon
the alrport, which provides Cope Verde's main link with other
countries.

Tlhe equipment for the combined water/power plant and the

technical assistance and training.

Beneficfaries: About 8,000 people on Sal Island will benefft
d_l_rgcl.ly through access to cheaper, better quality water and power
and mldlt_l.o_u_ml employ-cnt opportunltlcs. Also the pro]ec( vil}
facllitate the establislment of export orfiented cuterprises,
increased commercial landings, and Increased tourist trafllc,
activities which are expected to generate over $2.0 miflton
annually in foreign exchange which wili be used by the GOCV :zo
finance throughout the country other socfo-economic activities,
especlally the provision of water in poor communitics.

Major Outputs:

All Years

Desalination and Power Plant |
Hater destribution - hwuseholds reached 1,300
Power delivery and distvibution system 1
Sanltary scwage collectfon trcatment and

Irrigation system 1
Technlcal training (number of people) 12

A.1.D. Financed Inputs: (§ thousands)

FY 79
related technical services will be ordered during FY 1978,
. Personnel: Short-term technicians (28 pm) 200
Host Country and Other Donors: The Government of Cape Verde will Participants: Short-terw training (70 pa) 100
provide $1.9 million for contract supervision, labor, materinls,
and land. Total Joo
T US. FINANCING f1a thousands of dellard [FRINCIPAL CONTRACIONS ON AGENCIES Y}
_ ﬂ‘-llqglu'm!_.__ . Elpmduum o ’_l.!gl_ig_gihld
Muoush Seynembos 30, 1917 . = - =
L 2,700 - To be sclected
ber 3,130 | ...2,700 2,000 100
— SO —— fotwe Veur Obligations | Estimated Total Cost
Fiuposed Fiscal Year 1979 300 3,000 .

17
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Candsia Reforestation Sahel Developinent Vrogram e 600 .'!“?.‘.‘}'ii'.. .;'-(l:)—_--irm
NUMOTR ¢35 0205 | wew [ T |eion nerencn INSTIAL Tt VED FANAL WAATLD COMrL
NUMIER 635-0205 new (3 Fion nerentce OuLIGATION COLIGATIOS Of PONCT
Grany {4 roan(] conrnuing ] MONE Y 79 v g1 v g 1
Purpoase:  As part of an effort to deal with envirommental degrada- patriate technicians. Tn the end, the direct beneficlarios will be

tion, this project will assist the Government of the Gambia (GOIG)
in {ts reforestation program In order to increase the forested
arcas while also providing fuel wood and charcoal at reasonable
.prices.

B-‘lckgﬂl_.l_!l_(_‘.: The Gambia once had adequate woodland resourcesa, bhut
Lthe country is now having to accommodate an Increasing urban and
rural population. Over the past 15 years, it is estimated, there
has been a 30V decrease in woodland area. A population denastily of
141 per square mile (282 per square mile of cultivable land),
coupled with the Incrcased use of animal traction in agriculture,
has led to widespread forest clearing for agriculture and produc-
tion of fuel wood and charcoal. The farmer sces the country’s nced
for forest land as being in direct cempetition with his own need
for fana land.

To address this the GOTG wishes to expand its modest on-going af-

forestation program; to undertake tests of exotlc species for eco-
nomic uwse in Gambian conditions and to protect designated forest

preserves. The project will use an integrated approach, involving
coordination with cfforts of other agriculturally related develop-
ment, namely, agricultural extension., crop protection, soil/waler

utilization management, and livestock husbhandry.

llost Country and Other Donors: The Gambia is providing personnel,
facilities and operational costs totalling an estimated $1,160,000.
The United Kingdom is providing personnel coating about $50,000.

FY 1979 Proyram: Funding will provide for technical assistance in
rescarch, afforestation and extenslon. The large-scala training
component will also begin In both Africa and the United States.

Beneficlaires: The inmediate beneficiaries will be the Gambian
staff who will be trained to céntinue _after the departure of ex-

the Gamblan rural and urban consumers who will Lo assured of a
atable, long-term supply of wood fuel and charcoal at tcasonable
prices. lenefitting in the longer run will be the country at
large, to the extent that reliance on importa for logs and sawn
timber Is reduced and the environment is protected,

Ma jor Ou_L_pir;s_:

Al) Years

Gambians trained 68
Economically viable trec varietles tested

and identifiecd
Land afforested (hectares) 628
Demarcation of foreat preserves GG

A.1.D. Financed Inputs: ($ thousamds)

FY 79
Personnel:
Two long-term technicians (24 pm) 150
Three short-Lerm consultants (8 pwm) 54
Training:
U.5. academic training (24 pm) 24
In-country training (24 pwm) 12
Commoditices:
Vehicles, ficld and laboratory equipment. ,
office equipment 310
Other costs:
Opcrating costs so_
Total 600

PRINCIPAL CONTIRACTOIS ORt AGENCIES

= _OIATlg:llt;il Exponditures Unliguidetsd
- - - ‘fo be selected!
S _ _Futurs Year Okligations Estiniated Total Cust
Proposed Fiscal Yeor !970 600 900 1,500

98
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1"tue ruuns rHurnCe OBLIGATION (ia thininls of Jollery e e . SO
Renewable Reuonurce Managoment Salel Development Program v g 00 ) Ill'::()(l?l.'l J.""“_ R
CTUTTIPIT ' W T T it acedience. T 0 T e wnal T TJCStMATID FivaL ESTEMALII COMPLT 0008 DATE
MUBRIR 6320205 Niw rJ tm neve N OULIGATION OBL WATION Of PROHCY
Guan K roan|} consinung fr] FY 78 Africa Program, p. 456 Y g Y g1 v 43

Purp_o_s_o_x To survey renewable resources and: fmplement pilot projecta
as the basls for an integrated program of renewable resources
management and congervatlon for Mauritanla.

Dackgrowix! and Progress to Date: The land, solls, forest, veqeta-
tion and wator (rencwable resources) have suffered severe damage
during rece.at droughts. Thisg project will assiat the GIMM to
assess Lhese rosomrces by satellite imagery and to reverse their
deterloration.  Hethexls will be tested at four pllot projects in
the Sixth Reqion for snnddunestabillzallon, natural revegetation,
forest management and range management. Replication of these will
be carricd out once thelr soclal and technical validitics have been
confirmed.  During FY 78, the project design will be completed and
initial funds will bLe obligated to begin remote~-sensing operations
and the pilot interventions, following which the project will help

The GIRM will be able to survey and manage resources and dovelop
projects In other reglons, Ny the eixl of the project, a national
reucwable resources plan can be carried out for the bunofit of

the entlye population of Hauritania.

Hajor Outjputs: All Years
Resources survey, inventory,and data base ]
fersonnel trained 57
Pilot projecta complete and facilities established 10
National plan for renewable resources 1

(3 thousands)
_FY 99

A.I.D. Financed Inputs:

Personnel:

develop Mauritania's first national resources management plan, Resident contract team (52 pm) 416
Resources survey tcam (0 pm) 64

llost Country and Other Donors: The GIRM provides the land and water Tralning:
for the pilot arcas and has designated professional, technical and Long- term third-country (72 pm) L3 ]
support personnel for program coordination, rescarch and imple- Short-term in-country (40 pm) 22
mentation.  Staff will be recruited from the MHatlonal Agricultural Commodltics:
School at Kaeddi, Mauritania, which will support inservice training. Vehicles and equipment 110
This schoal is assisted by a Food and Agriculture Organization Construction:
project funded by the United Hatlons Development Pragram. Pllot project Preparation and well-digqging 350

' Other Costs:
FY 1979 Program: U.S. contract and GIRM personnel will complete tiis Seedlings and vehicle operatling costs 207
resources survey and begin preparations for a national resources Total 1,300
management plan using the data obtained. Funding for this fiscal
Year will complete the survey and the first year of operations on
the four pilot projects.
Beneficiaries: There are a total of_180,000 people In the Sixch
Region, of whom many will benefit dircctly from the vegetation,
furest products, fodder and water developed at the project sites.

~__ U.S. FINANCING (In theusands of daflsr) PRINCIPAL CONTRACTORS ON AGENCIES
) . Obligstioms —_Expendiures Uuliguidsied .

‘IN—* Scpqm:l_;g- 30: 1922

l o § nce) Yea 1970

- 000 " T TGS

To be selected

- Ertncnt oo Sopvemins 38,098 | 7" g Guo 100
e e J Futume Your Qbligatioms | " Ectimared JoutCost |
Propured Fiscal Yese 1979 1,300 1,116 3,416

120
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sy Depavtment Rura ry 19 . T T Tt T f € OF -
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N 0005w "Rvie ol Fronram clange to be  |Suwibkrion R e o
ananr il  Loan[] continuing [X) Lrunmniteed .'Y~-.ZL_..__ [¥¥ 8o 'Y 81
Purposc: To increane food production, ralse rural tncomes, ond fm- Beneliclarfiea: The Indirect bencliclarics are the Inhabitants of
prove the raval standard of Jiving fa Niger's Ninmwey Doepartment. the zone. This Includes 58,300 form famllics living In 700 vil-
. lages spread over an arca the stze of Delavare amd Maryland. The
Background and I'ropress to Date: The famlne caused by the recent dircct beneflctlarles are the 102,000 tnhabitants of the 210 vit-
Sahelian drought dramatized Niger's need Lo Increase food pro- lages selected for Intensive project assistance In the ffrat
ductfon. Consequently, the Niger Covernment fncluded In Its phase.  The Inftlal cost s $10S per year per dircctly benef (et fng
nat lomal development plan several regional rural development proj- fara famfly. A second phase of the project will reach a larper
ecls  designed to achicve food self-aufflcliency. The project ac- population base and reduce the per capita cost of gprojeet lul‘cr-
tivitles will include increasing crop production using anfmal veut fon,
_t?a;ctlnn, establishing credic and cooperatlve services at the
village level, tmplementing village faformation and educat fon pro-~ Major Outputs: All Yeors
grams, village soll conservatlon, minor Irrigation works, and Graln productlon Increased 25,00C tons
farmer Viteracy proprams. The resulus of all project accivicles Villages organized 210
will be used to prepare a long range, comprehensive development Cooperatives established 40
plan for the zone. Inltial months of project activity have been Agricultural and Cooperatlive agents traluned 80
devoted to engaging personnel and procuring commod{cies. Village lawd-usc plans 30
Radlo programs 20
llost Country amd Other Donors: The CON will contribute 25X of the Office and Trainlng Centers bullt 9
combined 1ife-of-project costs. In accordance with govermment
strategy of locallzing development activitles, similar projects ($ thousands)
are belfng carrled out by France, the Furopean Economic Conmunity A.1.D0. Financed Inputs: FY 719
aml the Interuatlonal Bank for Reconstructlon and Development. Personnel: 6 U.S. Jong-term contract technicians
Canada is also considering a [1fLh project. (72 pm) 517
4 U.S. short-term consultanta (14 pm) 11l
FY 1979 Program: During the second year, activities f{nfctiated tn Parcicipants: 26 long-term local (312 L)) 11}
the 50 villages selected under the FY 78 program will be reln- Commod{ities: Vehicles, offlce supplics and equipment,
forced aud cxpanded to an additional 65 villages. This expansion Irrigntion equipment, fertilizer,
will require lntensive village organfzation and the establislment vaccelnes 1913
of 26 new village cooperatives, as well as tralning of 26 opri- Construction: Office and Tratnlng Centers 140
cultural cooperative agents, several hundred village leaders, Other Costs: Logistical support, operating amd
farmer danonstrators and progressive farmer couples. majntenance costs _25)
. Total 1,525
U.S. FINANCING {la thousands of deilars) PRINCIPAL CONTIACTONS ON AGENCIES
- Ty B 7P p— e
' Mough Sepuentsn 30, 1077 T 9ug - - . 991
| Evmaied Ficas Yea 19787 T 1,675 N 9200 Personal Services Contractors
Bt tisuyh Sepianive 301578 2,613 900 1,773
Yoo .futurs Yeur Ovtigatioms | Estimated Votel Cost
. _Propoed Phcal Yewr 1979 1,525 500 4,698

[ e} ]
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PRION ACIENENCE
NONE

ACTIVITY DATA SHEET

CP 1v.05
"7 Jenorostn anLicATion, (in thousanty of dokers) T -
EY 20 s T e et LIFF OF
o Wl 2000
INITIAL ESVUIMATED FINAL - ESTIMATED COMPLETION DATE
OBLIGATION ODLIGATION OF ruoxct
FY 79 ry 80 FY 81

Purpuse:  To assist the CGON in the preparatlon of a 20-year plan
for the vehabilitatlon and protectlon of the country's solls,
water amnd satural vegetatlon.

Background: The receunt drought has greatly accalerated the pro-
cess of deservelfleatlon, the fmpoverislment of the useable land
surface and the veduct fon of the natural (ood supply. Tu spite

of matlonal programs In reforestation, there has been no provislon
for strengthening the lustitutionnl and technlcal capaclity of the
Higer Forestry Service (NFS) to plan and Implement essential pro-
grams. In carly 1977, an A.L.D.-sponsored FAO/A.I.D. contract
mlsslon completed a study of the GON's abjlity to undertake a
program of basic resource management, and made recommendations

for a compretiensive scerics of loputs to asslist Niger in a loug-
term program of plamning and actlon. The GON and A.I.D. have pre-
pared a prellminary project document which covers an Inltial two-
year phase by actlvities deslgned to:  a) establish a basic re-~
source fnventoury, b) establish a resource planning unit within

the HFS, c¢) deslgn and begin lmplementation of "model sites",

d) sensitlze Niger's technicat agencles, as well as the general
population, to the work requlved.

llose Country and Other Donors:  The CON willl contrlbute project
personnel, and In-klnd expenses Includlng operating costs. fthe
IDRD has committed funds Lo reinforce the NFS's logistical capa-
clty and finance_relorestation of 2,000 hectares. West Gennany
antfclpates supporting a program of reforestat fon covering approx-
Imately 10,000 heclares. Tae European Economlic Communlty (EEC)
contlnues Lo fund locallzed sofl conservatfon programs and varlous
valuntary agencles exceute viliage foodlots and soll conscervation
S campalgns.  Canada fundg village foodlots fn castern Niger.

FY 1979 Program: Technical assistance will be provided to the
NFS to begln the Immedlate constructlon and operatlon of Lhe

resource planning unit. With sclective use of short-term consul-
tants, a uwational basle resource inventory will provide opportu-
nity for on-the-job trafning tn resource planning techntques and
use of specinlized cqh]pmcht and materials. Participant trafning
for N¥S ataff will start. Fleld support, vehicles and equipment
will be provided for the initiation of model tree nurserfes and
plantatlons. The vehilcles will be used for Iintensiffed manage-
ment of existing forest reserves.

lencficlaries:
aud trafned for resource management.,
are yhg_pfiqp beneficiaries.

Beneficlarfes Include NFS which will be cquipped
Niper's_formers and herdegs

Major Outputs: All Years

Resource Plamnfug Unit Estublished
Land~Use and Forestry demonstration sites
GON Forestry Service Tralnlug

Long-term Development Plan

Conservation Education

($ ehousands)

A.1.D. Flnanced Inputs: FY 79
Personnel: 6 U.S. short~term consultants (25 pm) 200
Partietpants: 2 U.S. long-term academic (24 pm) 24
4 long-term local academic (48 pm) 26
Commoditiecs: Vehlicles, POL, speciallzed
{orestry equipmwent 3oo
Construction: - 100
Other Costa: - Fleld operatlons 150
Total 800

_ U.S. TINANCING (In thousinds of dolfars) PRINCIPAL CONTRACTORS ON AGENCIES
»(_Jl.;linal_iz_:‘m___ 7 Expenditures Unliguidated
Theough Seprewnber 30, 19272 - - - .
" Vstenated Foal Yew 1930 - -
" atmmsiet thwough Syt 301575 Z Z = To be selected
I o Future Year Obligatiung Estimated Totsl Cont
|- Feovant Ciscat Yeur 1919 - 800 1,200 2,000
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Trhevien it b i

(Sl X1
mmemee s e e . T T T T e e e ————e e
PROPOSTL QULIGATION (/n nm-unll_nldnln_v R

e e s e e s v 0 o]

Purpose: Introduce farmer-wanaged irrtgated crop productlon in the
Bakel area to acqualnt the farmers with the technologies and demm-
strate the cconuvmlc and techaleal feasibility of frcigated agricul-
ture.

Background and Proprecs to Date: The project is located in the far
eastern veglon of Sencgal arowmd Bakel on the Sencpal Rlver. 1his
area I8 populated alumost entirely by subaistence farmers ubo have
survived slnce time immemorial on a marginal extstence bLasis by
plantfog dry scason sorghum and mfllet and a sorghum crop under
recesslon apricnlture. Rice, traditionally grown by women 1n
Swampy arcas, has suffered total loss four years in five duye to

the vagarfes of the climate. 7The climate of the area is strongly
tulluenced by the desert with great variatfons in temperature and
high vulnerabilicy to rainfall levels. Uader A.1.D. and other
donor assistance, a small pilot project was started two years ago
to develop village-level irrigated pertmeters using pumps to draw
water from the Senegal River or from nearby swamps. The present
project builds on experience galned to date and finances A.I.D.
fuputs for cxpansion Into other villages. Pumps will be nrovlded’k
for each perimeter to drawv water from the river. The combined
total of these small, village-level perimeters will be over 1,000
heetares but {ndividual perimeters will vary in size with most of
them being (n the range of 310-50° hectares each. A.L.D, will
finance central fufrastructure, farm development includtng pumps
and dike construction, technical asslstance, health survefllance
and a health component. Irrigated agriculture is seen as a major
key to Increased agricultural productivity. The difficulty in
designing and Implementing frrigated pProjects remains one of the
prime constraints to {ncreased use of hydraulic resources. The
Unlted States, with vast experience in both amall and large scale
irrigation, has been requested to help develop different irrigacion
schemes in the Valley, fncluding the project at Bakel. Project
technicians are now organizing farmers fnto production cooperatives.

Equipment has been purchased. Topographiic studiea of the
perimeters have beon completed, and work e bepinning on the
frrigation and dralaage couals and fnstallation factliftics for
pumps and slorage.

lost_Country and Other Uonors: Sencgal s providing spproximately
$1.8 millfon for stalfl and apcicultural tuputs, for farm infra-
structure and adminlstrative operationn.

FY 1979 Program: Funds will enable project technicians to cont inue

such activitics as orgunizing cooperstives, procuring equipment ,
and constructing the Ircipation worka.

nencflcinrleg: The direct benefictartes will be these farmers and
thelr extended Camflles participating tn the village perfmecter
cooperatives. Women will algo be Integrated into the regular woik
patiern alongside men. Ultimate benceficiartes will fnclude the
31,000 residents of the 23 villages who will benefsit as the area’s
gconomy lmproves.

FY 77
Major Outputs: (Cumulative) . All Years
Irrigated perimeters created 45
Farmers participating 150 9500
Wowen dlrectly participating 50 Joo
Farmer groups organized by village 7 2]
Farmer group demonstratlon plots 20

A.1.D. Financed Inpute: ($ thousands)

FY 79
Personnel: lLong-term technicians (24 pm) 120
Comnoditiza: Pumps, shop tools, and spare parts 150
Construction: Construction of warehouses, dikes and
related structures 230
Total *500

——-U$: FINANCING [in thousands of doiiars)

FRINCIPAL CONTAACTONS Of1 AGENCIES *

Obliyations X Expenditures Unliquidated
Thuough Septentrer 30, 1977 3,000 R 2,956 .
,-..-3m.::‘.' 108 T 550 7 1,300 SERDA, a Sencgalese consulting firm
. Cstimatad thiough Sepimmiter 30,1978 3,500 i,5%% 1,956
T = - _Future Year Obligations Estimated Veotal Cost
500 1,859 T » D

e/ Prior funding from regufar program,

* Souar ENERGY Pomp IncLubed ;

FUNPED FRoM PRockam DeveLobmgnr
AnD SuPr.Ry -PRNECT (EEGIQNAL)
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MY Land Conservat fon and runns riorusLp 995[(_3'\."_0_“_{{'_{!9"-([-'-45 ofdoBay el ——
Revepetat oy Sahel Pevelopment Program F¥ 19 1,500 l}#}ﬁg.'l.OBb
HUMBER  685-0219 T wiw (377 T leiien ROFERENGE 77 7 T T T e T T T ESTIMATED TINAL TSIMATED COMPE 6 Y0000 OATE ]
o 685-021 nw (] - '. o . . VOLIGATION OUBLIGATION Of PONCY
_cnant k) 1oanf } consmung (3 FY 78 Afrtca Program, p. 455 Yy 78 Y g2 £Y 87
EEEFT ""'T&'gg;i;{"(ﬂg'ﬁb@é;ﬁ;;ﬁ? of sEﬁbEIi"?EBS) fn its planning E!;iéié Propram: Funds will provide for cont inuation of projece
for ural resource manapgement and to attack four prime cnviron- activities focluding resource planning, training of persoane), and

meantal problems by: (1) decreasing sodl degradatfon at deep bore
viater points (o rangeland areas; (2) usggg[x!yg_gi!ﬁgigu_[gycsts
and wood resources against uncontrolled fires and woodcutting; (3)
prevent Ing further detorioration of sofl and reduction of crop
ylelds In Senegal's peanut and millet producing regions; and (4)

cunqcrvlgg_fquukufngprgcs in the Cap Vert (Thiles-Dakar ) Reglon.

) ankggm_ni_qg}i_l‘_ra_)ug_q::_g_gigg_t_g: The recent drought in the Sahel
exacerbated an already deterlorating ecology. The present sltua-
tion Is alarming. The degradation of Senegal's land and soil
resources, due to uncontrolled prazing, wind eroslon, and exces-
slve use of forest resources is profound. The damage to forests,
crops and lHvestock due to lack of fire control is great.
Productivity n crop productlion In non-pastoral zones, due to
mcontrolled burniup and gsofl degradation, is evident and will
worsen as additlonal stress 1s placed upon the eaviroment unless
Land und seil stabllzation Is achieved. The project gceks first to

overcome  the prime comstrailnt to racional natural resource manage-

construction of firehreaks.

Beneficiaries: The project will directly affect poor farmers and
herders who will benef it when the new land-use practices protcct
the land from further deterloration. Also, both uthan gnd rucal
Joor people_wiil_benel from the avaj)abi

arcoal, coliceted from supervized forests,
ha jor Ougngggz

All Years

Supervisors Tralned 14
Technlcal Personnel Trained 240
Kllometers of Firebreaks Constructed 1,080
Tree Scedlingas Produced 4.5 mil.
llectares Planted with Improved Speclies 22,000
Hectares Planted with Gum Arabic trees 800
Km. of Hater Distribution System Constructed a0
Fire Fighting Brigades Organized 40

ment: lack of knowledge about the nature, quallty, and location of A.1.D. Filsanced Inputs: ($ thousa.ds)
these resources and thelr relatlonshiip one to the others and to the ¥Y 719
lwmans vho nse them.  The GOS Water amd Forest Service will Imple-~ Personnel: Three long-term advisors (54 pr) %6
ment the techmienl aspects of the projecct. Support Lo long-range Tratulng: U.S. Academle Training (72 pm) 72
piauning effores will be chrough Lhe Mlaistry for Plannlng and U.S. short-term tratning (40 rm) 72
Cooperat lon, In-country tralning (400 pm) 200
,/ Commodittes: fHeavy Fquipment, Trucks, Pipes, Pumps,

llost_Country and Other Uonors: Semagal will bear 25% of the project Storage and Weter Tanks, Fencing, Fuel, Fertilizer,
costs, represcnted by personnel, land and physlcal facilitfes, and Seeds, and V-ainlng Equipacat €50
operating costs. HWhile no other donors will contribute directly to OBeher Costs: Equipment operating costs and local salarics
this project, all the wajor donors in Senegal are vically for site preparations. 360
interested fn the problem of resource utilization and are fInancling : Total 1.500
complementary efforts to reduce resource degradation and to restore ’
a gsound cceologleal balance.

- US. FINANCING {fn thousands of deflars] PRINCIPAL CONTIACTONS OR AGENCIES :

.. Obtiyations . E-pmdiluvg!_ . .. Unliguidated
Theouyh Smlm;lm 30, m_n L _ - - - -
T Copmated T acol Yem isim““‘ . ) 1,000 500 To be selected
e thrsiogh Sepptovibees 30, 1970 0T T T 1,600 500 500
S _.: . B S Tutuce Yoar Obligations _ ~—Estimated Tote] Cost
T Feopnat Tiseal vedr 1o T T 1,500 8,586 11,086 T
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POGRAM:  yppER voOILTA (couv) ACTIVITY DATA SHEET » cr 1093
L FUNDS TUOLOSCD UOLIGATION fin thiusands of dolery ————
R FY o T LIfFE OF

Forestry and Lawnd Use Planning Sahel Development Progran 700 — maoxcr 5,000

NUMRE I GDGD23S ) T i T PRIOH NEFENENCE Tvial T ESTIMATED FINAL ESTIMATED COMPLE TION DATE
NuMpi T 6DG-D235 new [X) PRION REFENENCE L Esrimaren | &8 oD

Gnanr 3l Loan(] continuing [ NONE FY 79 FY g3 Y gy

Purpose:  Tu develop a range management strategy to i{ncrease for- Benef fclarfes: The tnmodiate beneficiarties will be the stinients

estry production and to curtall erosiun and desereiEficacion.

Backgroumd: Upper Volta's meager forest resources continue to be
overexplofted. Current reforestation efforts have not made a sig-
wif lcant $mpact on satlsfying [irewood consumpt lon requirements n
urhan centers or in Lhe arld Sahel{an zone, where the lack of

ground vegetat ton contr Ehutes to videspread evoslon anpd desercifi-

catlon. The proposed project addresses Lhese problems on three
levels: 1) The establistument of a forestry school to train couv

and other Saliel lan forestry agents; 2) increased forestry produc—~
tlon through lmproved wanagement of the Natiunal Foresr at

Koul Ima; 1) development of o range management strategy for Upper
Volta'’s Sahelfan zone, The overall objecetive of the project Is to
traln qualifiecd personnel for the formulatlon of a vat{lonal nat-
ural resource development/utflfizatfon strategy. The project will
also provide technieal ussistance, materials and funding support
to asslst the GOUV In the formulatlion and uvndertaklng of projects
to lmplement this strategy.

llost Country and Other Donors: A GOWV in-kind contribution of
personnel, salarles, offlce cquipment and Jogistic support will be
made to this project. The Food and Agriculture Organfzation will
also provide techalcal assistance and coordination support. ’

FY 1979 Propram: The Y 79 program will be devoted Lo studles and
constructlon. Long-term technical asslstance and consultants will
-aleo be provided.

tralned in forestry management and extension work. The popyly-
tion surrounding and including Bobo-Dloulasso and_the Sahe]ign

zone will also beneflt from a_greater_avallabllliy of f irevoud
and a lessening rate of over-exploftation of natural vegetation,

Hajor Outputs: - All Years

Forestry school constructed and operating 1
Forestry agents tralned 144
llectares of furest placed under improved management 5,000
Range management strategy developed ]

(% thousands)

A.1.D. Financed Inputs: FY 79
Persomnel: 3 U.5. long-term contract technliclans

(30 pa) 200

3 U.S. short-term consultants 9 pm) S0

Participants: 30 short-term Jocal (90 pm) 36

2 long-term U.S. (24 pm) 24

Commnod [t{cs: Equipment and. vehicles 100

Construction: School construction 100

Other Costs: Operation and support costs 190

Total 700

.. US. FINANCING Tin thoutands of defiant)

PRINCIPAL CONTIIACTORS ON AGENCIES

: Obligations
- j— Yoy Seprembe: 36, 1977

Expunditures :

Unliquidated

Fetmaptend § iwal Yeu 19/8

note) Wisouh So!-laul;v—:.u. 1978

To be selected

Futurs Year Obligati

Estimsted Youal Cost

4,300

5,000

Propotad | ncsl Yem 1979
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Eeonowj o Coumt s
N GG ik o
Gitam [3) toan(’]

Mrpose: 1 assiul the

slon for Afyien

wmw (O,

Economice

make n menningful vontribution to
states,

ment orthcArHcmnmmdmr

_"nckuzp_'md_ty&.l‘_rgnrs»;_s Lo Dute:
asslistance Lo ECA slnce FY ]
vas initiated In Fy 1976.
teclmical ang financi

and activitiesn in {ntegrated rura) devclopment,
Programs, ang Africanizat joy ol the
Is alag requested to continue programs {5 ntrengthenlng Lthe role

sensing in Africn. rr
economtcs progrom 1p the U.S.
once also vas
technjcul advice to the Fca
rYemote sensing applications
o the Integration or Women
by delepgates from

- ber staten.

Host Count12 and Other Donorsy:

—_—

FCA's operating budget.

FY 1979 Progrum:

vities 1nvolv1ng the

gultant services
. gra

Ilu_l.m‘) Squrfnhg- 3o, l.!l_ll'
atiemaneis v al Ve 19,
" Tatneniag :lmu_.,gg Septemnter 30, wl!_l

e e e ——

TR e e e
Poopunsal | e Yeu U090

connvume )

Provided for ay expert who

the natfonal wvomen's commissjions ro ECA mem-~

The United Nations provides for
Gcnnuuy »
Sveden provide techunical assiatance and program support,

A1, funas will
perts to stufr Afrvican economie cooperatjon organizations, acti-
integration of
in wgricultural marketing, non-conveulional

Sunreey of cnevey, and remote zensing.

e o LU,

ACTIVITY DATA SHEET CP 1908
B L et Sttt hiii?d?é?ﬁdifdﬁm}}.TQLLZ}_.'_'.,!’Z_Z;_;;:_T:'_: o _
Fy gy T e R LI or
-[Eelected Bevelopment Activitfes _ __ |'7 77 hoo e .j""i’.’_‘.‘:'_.J.G'!'!.-__.__.._.___
) PRION NEFLAENCE NITIAL ESTIMATED Fuval ESTIMAICH COMPLETION DATE
ODLIGATION OBLIGATION OF MOXCH
¥y 18 Afrien Program, p. 200 FY 69 v o rv_82

Conmnission ror Afriea (ECA) to
the cconomic ang social develop-

A.I.D. hasg provided limiteq

Deneficlaries:
Statea and, Ultimntely their rural populations
by the Increased capability of FCA to deslen and implement cpect -
fle programs ang activities {pn Africa over the next several years.

Great Pritain, France, ang

provide for training of ex-

women‘ in dcvelopment, and _con-

9_66; @ new, more fucused approach MMPM: Fr 77 M—ﬂ
ECA has requested ALI.D. to provide {Cu-ulntlve)
al assfistance i, Implementing new Programs Africana traincd 20 35
stafr trafning Sewminars on vomen‘s commissions completcd 7 12
ECA Secretariat, Assiatance Yeasibility study on honconvent fona), 1
Sources of ener completed
. cxplorlng non-conven- African Remote Sensing Counci) cstablished 1
of encrry amd Promoting the ulilization or remote
-Orts under the grant include g short-teimnm (‘thO"""d',
for a senior ECA officiaj, Assist- A-1.D. Financed Inputs: a9
is eurrently providing
Secretariat and membey states on Personnel: Tvwo long-term U.5. advisors (2h pa), 150
and to conduct a Regiona) Conference 1 short-tem u.s, consultant (3 pum)
in Development, vhich was attendeq Tratning: Five long-term participents in the u.s. 100

(60 pm), 20 slhort-term participants tn Arrica
(40 pu)
Other Costy: Hbrknhops. conrerences. teminara,
and tranaportation

150

Total koo

47

FINARCING {1n housands of dolisis) - —_:' e PRINCIPAL CONTRACTORS ON AGENCIES
N Ny = —
JAaToh T L3077 397 .
_“_____QOQ_,;?:T_—T:l“__BQQ o Feonomtc Commission for Africa
e 2106 1,695 ko9
_ Fulure Yeaur Obligatians __ ___gxl_imllﬂ!_l_'gl_f_l Coit ‘
VT g T Lakg UL R .




PROGRAM: SANEL REGIONAL ACTIVITIES ACTIVITY DATA SHEETY cr 1909

——— - -—
TLE ONVS Arranomle Researely 11 ]Fuins e oL T B ———
Sahel Development Pragram v 2,000 mg:ggl_?,?oo___” — -
NUER 62B-0605 ~-N_lf';\'.[:] T |eiiioit e neE Advice of Trogram Chang. g:;l':a:“n" gﬁ:f,:::fg"'m‘" lg:'::s::‘?’“ LEVIOWDATL
Gnant K] 10an] CUNTINUING to be Trausmitted fy 78 Fv g2 Ifv 83
Purpose: 7To assiat (he Senegal River Rasin commun{ity develop a Beneficlarfes: The direct beneffits for this project are fntended
cont fnulng capacity for carrying out adaptive agricultural far the rhree reacarch centera {n the Hember states, Approxi-~
research, mately 1.6 million basin residents wil] divectly benefit (rom
th. ultimate results of the projece.
Background and Progreas to Date: Tuprovements in agricultural
product fon and productivity depend on continued research In seced Mg{_!llﬂ‘_(_l_t_i: All Years
varleties, cultural practices, and furtherance of man's abilicy Improved forape specicen identiiiel 15
to waderstand and control hia environwent. A 1.D. bepan Improved focd crops species fdenti€ict 6
providing assistance 1n this area through the ¥y 77 Apronomic Qualified personnel returned from tralning S0
Reseaveh [ I'rojeect through vhich, In coordinatlon with UNDP | Fleld Ly lals completed 40
A1 D, supplled cquipment, waterlale, and local salarles to Blucl!mntologlcnl statlions established 3
three agricultural research centers, The Proposced Agronowle )
Researeh I1 Project contalns several elements fucludiug an A.1.D. Financed Inputs: ($ thousands)
operatlonal research program vhich o a conbination of research . FY 79
activitles begun in part under the Agronomic Rescarch 1 Profject, Personnel: 3 Agricultural techinictans 480
a crop development elemeat that will Identify more-productive Consultants (36 pm) 28R
planc species and farming praceices principally for flood Tratining: Long~term tralning for 3 persons
recessfon sorghum and f:vage cropa, and a research companent 3 py) 30
on adapting small farm machinery and inplements to local Observation tours (22 pm) 40
conditions. Commodities: Velhicles, lab and fteld
equipment, supplicn 276
Host Country and Other Donors: UNDP, France, and Canala will Other Costs: Operational Costs 3,
provide experts and reseavch personuel, OMys will provide Construct]on/lnprnvcncnt of
sSupport costs, nationals for trafning and land for construction. rescarch facillities 652
Construction of 5 houses for
_Fy 1979 Program: A.L1.D. will help escablish a continuing technicinns at $40,000 cach 200
velaclanship between OMVS and a U.S. agricultural echool by Total 2,000
funding a contract between the two for the services of one
.5, technician for each of the Inftial omvs research cencers,
cousulrations (primarily graduace students), training/observa-
tlon tours for African of ficialsy, cquipment and vehicles, and
other coats Including operational coscs and construccion/
implement of research facititles and technician houstng,
US. FINANCING (i thoussnds ol dofisrs) PRINCIPAL CONTRIACIONS O AGLNCIES
T T T T T ) Uteitated ___Jro be sclected
The rientre 30, 1077 = = . -
"'E.{ﬂ:?.;;ﬁ.. LY o0~ I 175~
-'EI‘"'Z..'.,,;,;,. Septmnber 30, 1978 800 175 6295
I - T *‘-_._ - Future Year Oblightions . Estimated Tatal Cost
et Tiest Vaay 159 T 2,000 l___(hg_oo 9,30
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PADGRAM: RIGCTONAL ACTIV)ITIES ACTIVITY DATA SHILET or vy
I T ’ oo T runns T T T T T T T IRNGrOAT U OB IGAT 10N Tim theusands of dellees? o T _ 1
nteate Food Sraduet fon Pood !l e frien o '.,‘-"‘- T ll'l‘ll;i'ﬂocli |’l,-’0“0 f: "t;_;’(‘lxg
NURNS U £ 07 ) 00 ) mw FIIOI 1 FERENCE Tt Wrtial T ESTMAICO FivaL Jrstiaaate Emdﬂ(-lu;«nu'_i'
Gnant [ oand connnume [ FY 78 Alelea Frogram, p. 711 ?\‘,’u%um ?gugalmn l:\: rl';clurr.l
Purpose: To acstst the Entente comtrles (Ivory Coaar, Topn, EEHHIJS!P!!SQ’ Project beneficiaries arc small farmern, thelr

Benin, Niper, Upper Volta) to fmplement a strateny of assistance
to soall farmera {n order te Increase their per capita production
of staple food cropa for domestlc congunption,

Background and_Progress to Date: On June 30, 1976 an $3.0 million
loan and a $3.79 millton grant was authorized to finance small
farmer orfented food production sub-projects {n the five Entente
countries.  During I'Y 1978 a last trauche of $2.0 nillion In loan
funds and an addicfonal $2.69 million In prant funda will he
provided. Sub-project proposals submitred by the countries have
been reviewed. Actual design of the sub-project proposals, nine
in all, were completed under Fntente Fund contracts with both a
locally lLased American consulting firm and a local consulting
firm. Two of the nine subpro Jects hiave heen approved for
Impletentatton, The others are undergoing some desipn adjust-
mentss  In QOctober 1977, the [irst subproject apreement was signed
by thd Entente Fund with Upper Volta for an Animal Traction
acefvicy., The A.I.D.-{inanced Entonte Fund rucal developrent
ceam comprisiup a project manager, a rural development speclalist
and an agricultural econonmist, are working with host-country
officials tn sub-project design and implementation.

.

Nost Countrics and_Other Donors: The Entente countries are
providineg a sinimum of 25% of loan-flInanced and 107 of grant-
f{nanced sub-project costs., French Ald and Cooperation (FAC),
European Development Fund (FED), Canada and the Netherlands
also provide assistance in the general area of food production.

FY 1979 Propram: Grat funds are requested [or continucd
financing of the project's short-term experts and consultants,
for sector studies and analyses.

famllies, and consumers of domestically produced food crope.
Hhile ft {s not possible to predict accurately the nushera of
heneficiarfes until desipn wvork s completed on all of the
sub-projects, the already approved Animal Traction sub-project

in Upper Volta 13 expected to heneflit some six thousamd farmers—-
prohably over 50,000 persons counting nll family wosbers,  The
Irripated Rice Perimeter Extension Project in Higer 13 to bencf{t
sone 7,700 farm familics--gome 60,000 peraons.

Major Outputs: All Yearn
Animal husbandry extension program (Renin) I
Farms utilizing improved production

techniques (Ivory Coasat) 1,800
New farm (amilies given access to land

(Togo) 1,500
Extenslon service up-praded (topn) 1
Farm apents trained (Niger) 260
Central Veterinary pharmacy established

(Niger) 1
Irrifated Rice perimeter rebuilt (Higer) ]

Rice production annual increase (Nlper) tons 1,500
llvestock health treatment program
established (Upper Volta) 1

A.1.D. Financed Inputs: ($ thousands)

19
Personnel: 4 short-term technicians (10 pm) 10
Participants: 7 short-term (46 pm) 70
Other costs: sector studies, analyses .30
; Total 200

_us. F__INM!CING (_!n_lhouund:_gl doflars)

PRINCIPAL CONTRACTORS OH AGFNCIES

.. Obligations T Expenditures Unliquidstad Fatente Fund
| Though September 30, 1977 11,790 240 ) 11,546
Pt s Yo 178 : 4,530 5,430
| Estematert theaugh Septonibes 30, 1978 16,480 5,674 10,806
Futurs Year Obligations Estinated Tonl Cost
Propoed Fics) Year 1979 200 R N

e A
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ACTIVITY DATA Shirer “r ’9.93
- — o T I _—_ . S AV J7o s e e It TP S ———
50 t UNDT Forasn ORLIGA IO 7, :l-..-:_.hu[J»l._'_-l ET0 o rm—m e —
Felvag, Turuntary Ajeuey F;);‘“ T T - e e l"f?ﬁ
Dperat ingg) Plnurnm GCrang (LIe) 10,0737 P Cy -
N LT T s 0197 T i1 INtEIAY USTIMATED Tiag (:tmnuctmumnul
-~ N - OULIGATION OuLIGA 100N OF rre)sece
Ghiane [X) 10an[] CONLinnG [} 2a_Program, . 256 Yy 75 Fv Cunllnuluﬁ v Contlnglg‘
- — . — ———— . ~_._~~_~___\-__ ‘\\*_ —— ———— —-\_'
fg;puﬁg: To agufgy the poor maforicy [y lesy developed Comitrys Typleal or smalley Rranls to an Amcrican Py In Conperat fon vith
througl, Projeces developed by Indigenouy and/or u, s, pPrivate an Andipenngg pPrivate ARency s g4 Rrant of $57,000 thounaig (o
voluntary erganizat fong (rvosy gy, close collaborat [gqy with be u.5, YHCA 1y couperation gy, the indipenous Liherg, YHCA (o
African Roverameney, conduecy 3 funslblllly study for Posstble rurg) dcvvltnu-wlt (1]
nppruxlnnlcly 1,000 access of Jang ovned by ¢he Liberia YMCA |y
Egckgrggpd ayg_Igggrcss 'E.Eﬂﬂﬁ: Eighteen Projects are In the Liberia, The Liberin Bovernment §g current ly bulldlnn M accesy
lmplemculntluu stage In 14 differeng Countrfey, 4 total of $9.5 road to (he Properey, Technica) Consultants j4g laca) Libertany
millton g, Pvo/opc fuunds have been gEranted (o American and are collnbnrntlnn to come up with a5y acceptable plan ofr devu?up-rnl
Indigenouny Private Vuluutnry Agencies 1, Afriea through FY 77, for thig Iaporiane Liberg, project.
A majority of the ProjJeces are in the Food ang Nutrition Category
ad the aiper Projects in ¢pe flealeh ang Educat 1oy and Numan

Resourcey Dovclupmcnt categories,
Typlcal of the 1
Albida Expang fay Projece g4 Chad. 7414 pro
since Fy 74 sceeks to assisg CARE. an Ame
pProgram ro assigp Chadiay, farmerg throug
Fecognizod Joy- o lechnulngy uslng the
tree, throuphlhe Acacla Albid
Lo lmprove lhp farmerg Capacity 1o luprove his 3
and Lo eatahi i, (e concent "&Si"'EGTtii/.-T(i{.g' fire

#itant protect]
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ACTIVITY DATA SHEET . Croves
Tin g T T T T Truns TTTTTT T FOUOPGSI D 0BL IGATION (1 44...'..7_.7!;.[.@.-:.) --—.:_‘: S .
N - LHr ur
Program Development and Support Various 1,800 SR CT - .
) - » NENCT HHLIAL CSTIMATED T INAL [SIMANEI COMEL T 100N DATL
e f»9ﬂ-()l]')_ tuw ] FINON HEFLALNC OBLIGATION OBULIGA 1 80N Of PN )
Gnane X 1oan[’) coninennc [ FY 78 Africa Program, p. 254 ry 75 v Continuing v Continuing

PuEF;;e?~Thlu project enables A.L.D. to obtaln the technical
expertlse and ancillary goods and services needed to develop and
destgn projeces und Lo mdertake studles and unalyses on which to
base program strategles and project desfgus. More speclfically,
this project provides a mechanlsm for financing (1) speclal
analysen related o development of sector and country program
stratepgles: (2) feaaibllity studles; (3) project development and
deslign activities; (4) assesgments of the environmental and soclal
impact of proposed activities; - (5) evaluvatlions of project
activicies; and (6) analyses and reusearch related to specific
prroblems alfectlng development efforts. The project on occasion
is also wsed to finance sclective technical assistance In priority
devclopment areas of particular lnterest to A.1.D., where such
assistance connot be clocely identified wicth ongolng projects.

The fndividual activities most frequently undertaken within the
{ramework of this project ave related to planning and project
design and involve financlng of the services of short-term
consultants and other assoclated Study and project development
costs. In selected caseg, floancing of consultants, with
provisfon for supporting services, for assignments up to two years
may be undertaken. For the purposes described abuve, A.I.D. may
utillze the scervices of varfous U.S. firms or fnstitutlons through
contractual arrangements or the services of personnel from other

U.S. government agencles through Participuting Agency Service
Agreeacnts.

While this project for the financing of studies, analyses and °
project deslgn cfforts is presented on a reglon~wide basis for
Africa, the individual project acclivities stemming from these
undertakings are described and presented for financing under the
teparate country or sub-regional sectliong of the presentation.

For nev FY 78 and FY 79 rrojects included under those sectlons for
vhich final design or related studles must be completed prior to

laplementation, this projece will provide the means for financing
the services and related costs ncceanary to complete theae effores.
Prellminacy studies will nlso be financed herconder which relate
vities that moy be proposcd for FY 80 or subsequent

to project actl
yesr [luanciug.

FY 1979 Program:

The majority of the activities flnanced under

this project are directly related to development of loan and Rrant

activicies. The

project finances the cost of cansultants,

including arsociated expenses and supporting services, to wader-
take feasibilley studies, special analyses and studles, project

design efforta, evaluations

» Surveys, environmeatal and so-lal

asscysments, and pre-project development assistence. ULimited
financing will also be provided for costs of semfinar/vorkshops and
conferences for recipient country and U.S. personnel who are

luvolved with the planning,

activitles.

managing and evaluating of A.1.p.

(§ thousands)

A.1.D, Financed Inputs: ¥Y 79
Food and Nutrlition 4,200
Nealth 1,200
Educatlon and Humnn Resource Development 1,200
Sclected Development Activities 1,200

_ o S. FINANCING {ia thewrands of doitan]
- - T ;_____»(—lyligal_ig_n_s_____._ e __E.l-p!ll_dil:l_tl o _Unliguidated
Tt Seprenber 0,000 Y422 11,853 2,419
Evtnnated Frcai Yo 1978 8,150 5,829
_Sutinated wough Septemlier 30,1978 | 39 2422 17,682 4,740
— l.!gsws Yeu Obligations | Estimated Total Cost__
Pregrosent Fiscal Year 1579 1 _ﬂou__ o - -

PINCIPAL CONTHACIONS DIt AGERCITS

Various

Total 7.800

22
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FNOGAAM: PHILIFPPRINES ACTIVITY DATA SHEET [ 3 L X'TY

v T T FUNDE e PGPS O0LIGATION fin showinlt of dablry — ~ T 4
[ Toncewent tonal Enerey | Sebeeted Development Activicies D seen o |Hud jo,000
NUMBER 49Z-029¢, new [ PIVION REFENENCE INITIAL ESTIMATED FINAL ESTIMATED COMPLETION DAVE
enant 1 1oan(y conrinuing (3 FY 78 Asfa Programs p. 200 ?3“67?;"0" ('):LIG’I;NON o 't o
I'urpose: _To_develop and apply nonconventional cnergy sources for cquipment and instrumcits for the developaent of pratotype cooling,
usze In rural areas. heatlng and drylng units utilizing solar discillat fon units;
developuent of the Photovoltaic system for use In communicst loan;
Background: Hinety-five percent of the fuel currently utilized construction of blo-gas and bio-conversion units: development of
In the Philippiues is fmported of). This situatfon is causing a smnll scale generating plant to be fucled from an encrgy planta-
n serlous deterforatlon in the country's balance of payments., tion; further study of wind and ovcecan thermal gradfents; consult-
While petvoleum is expected to remaln the major source of energy ing services and tralning.
through the end of chis century, It Is urgent that alternative
energy sources he developed, particularly for rural areas. The Beneficlarlies: Since this project concentrates on development and
Guovernment of the Philippines has established a Departuent of testing of small-scale prototypes, the actual nusber of beneflct-
Energy (DOE) with broad respousibility for the development of arfes affected will be relatlvely small, At this Lime, T In not
both nev encrgy sources and conservation programs to ensure the known how many prototypes will be put Into operation and In wvhich
wost effictent use of all enerpy. While the DOE will focus on arcas, thus making It Impossible to calculate s per fnmily cosnt.
coutinued development petroleum hydro, and geothermal resources, The ultimate bencfliciarlen will be those rural resldents living
stmilar attention will be glven to nonconventionnl and rencwable outside the existing electricity grids and/or Individuals for
resources will also demand their attention. A aspecific division whom use of conventional energy is elther too expensive or
of the WE is charged with the responsibility of exploring the inappropriate for certaln tasks.
posstbility of utilizing exiscing technologies in nonconventional
areas to supply a portion of the country's energy necds. Non- Major Outputs: Smali-Scale Prototype units and pilot projects
conventional energy sources are particularly adaptable to rural utilizing encrgy from renewabls resources.
arcas.
A.1.D.-Financed Inputs: (§ thousands)
llost Comuctry and Other Donors: The GOP will seck to obtain FY 79
research and trainlog grants from other Internattonal agencles
such as the UNDP and UNESCO and/or private foundntions. While Consulting Scrvices 75
the funding level proposed under the A.I.D. loan will be adequate Parciclpant Training 50
to support the project during the Inftial four ycars, a continu- Commodities 4.875
atton of the program, which fs deemed essentini to the Full . —=
rcallzatlon of the benefits anticlpated, will require commitments : Total $5,000
from other donors. The GOP contributiun to the initfal project
is estimated at $3.67 millfon equivalent in pesos.
FY 1979 Progrum: A total of $5 willion is requested
to finance the foreign exchange costs of procurement of speclal
e e e . US. FINANCING (In thousands of dollar) i [PRINCIPAL CONTRACTONS OR AGENGIES
— . Obfimations |} Expendiure 1 " Unliguideted
—Muough Seprentier 30,0077 - - - To be gelected.
Lmaeltient ver 1928 TS 000 qd-- 200 =
~Dotmated thiough Seprenber 30, 1978 3,000 . 300
R E T S - : _Future Your Obligations | Estimated Yotal Cast
Peoprosa Fiscal Year 1979 o 5.000 - ]0_,()00
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ACTIVITY DATA SHEET

(4 | B

N - S
WIE getcnce and Technology Practical |FUNNS

l'ﬂOPOSE_D OOLIGATION (/n lﬁlﬂdl of dollers)

LIFE OF ~5,000 Unan

Applications for Development Selected Development Activities FY19 500 ) enosccy 6,500 1.500.Cran
NOMGE it T 297 0066 1 mew £ T T [FRion wEFenENGE T T+ “hinmac T ESTIMAYED FINAL ESTIMATEOD COMPLETION DATE
NUMATR 4970266 | New [] Fion nerenenc OULIGATION ODLIGATION OF PnoJECT

anant k] Loanf) continung [ FY 78 Asfn I'rograms, p. 196 FY 7} Fy 81 FYy 82
7Purposc: To develop an fudigenous capaclcy In relected scicatific industries, such as hatik and other textile production, clothing,

and teclmlceal Institutlons in Indonesla to plan and conduct
rescarch and development activitles that will provide the baslia
for lucreased productivity and income to jmprove the quality of
life of Induneanla's poor.

Background and Progress to Date: The Indonesian Covernment (GO1)
has created ‘over 150 rescarch, engineering and service instlitutes
to adapt and Improvise technology which Is wost relevant to Indo-
nesin’s development, In FY 1927 A.1.D, was requested to assist in
strenpthening the existing aystem of institutions. They had been
found lacklug In capaclty to translate goals fnto workable poli-
cles and programs. In cooperation with the GOI Miulster of State
for Research a project was developed composed of sub-activities
dealing with applied research. These sub-projects are deaigned to
enhance institucional capacity to apply science and technology to
problems eudemic in rural arcas. Sub-project areas include alter-
native enerpy sources, aquatilc resources development, qualfty
control and standards [or small labor-intensive industries, ad
research development pollcy.

llost Country and Other Dowors: The GOI will Sontributc more than
$2 million, in rvuplah or iu-kind, toward the total cost of this
five-year undertaking.

FY 1979 Program: $500,000 in grant funds are proposcd to finauce
short—term consuleant services, and training of participants,

Benef Iciaries: Beneficiaries will be Indonesian's rural poor whose
" well being will be improved by such activities as: 1) research
applicd to produclug cheaper energy through methane ov pyrolicic
converslong 2) providing better weather forecasts to enable [{sh-
eraen and farmers to Increase yields, and 3) creating at least
100,000 new jobs ehrough the creation and expansion of small rural

leather and wood crafts, and local building materials,
Hajor Output: All Ycars

~ Research atudlies completed 5

= Major scteatific and technology
policies establighed 3-5
~ Technologpiea demonstrated b
= Participants trained abroad 30-80
~ Short term in-country training completed 400

A.1.D. Finunced Inputs: ($ thounanda)

FY 79

Technical Assistance (5 person-years) 400
Participant Tralulng (125 person-months) ) 100
Total 500

*FY 1977 loan of $5 million authorized 9/21/71 but not
obligated afo 11/15/777.

US. FINANCING (lu thourends of doflars) PRINCIPAL CONTRACTONS ON AGENCIES
I "-‘é:b—-l:i-'—l.!-i;_—l'l“----—. Expanditures Unliquidsted
| __Jhuough Septeinbes 30, 1977 5,000%* - 5,000 - Natfounnl Academy of Secience
. J_Estiatad Fivcal Your 1970 __6oo 500 = benver Research Institute, Unfversity of Denver
Kutinetsd theguyh Seprenber 30, 1979 600 500 5,100 - U.S, Ceological Survey '
-Tuture Your Obligstions _ | Estimated Yotal Cast__|
~ Proposed Fiscat Year 1979 _500 _ 400 6,500




PROUGNAM: Al ACTIVITY DATA SHMEET croeas
LT T — i Jronns "7 Jeiirosco oecicaTion 77 htenls o dolleryy L
S 2D OB TION fln 7 —
Appropriace Technology Sclected Development Activitctes FY 19 450 a*ﬁfg'"_ﬂzj!f o
HMUNAER 5510005 T T | piw S T MO REFLRINGE T FY T FgTT T B (177 S ane T TIMATED FINAL ESTIMATLY COMPLE Taray 13ATg
wmnre 52) 0094 new ) POOR MCFLIVENCE FYy 78 ‘l)r::t"l‘?flu‘o“ t‘):{:c:;fon L 'h'Y‘“-"
Gnany [X) 1oan[] conninuing (X Latin Amerlca Programs, p. 150 Fy Y @)1 FY

Eginggsz Thls projece will strengthea the ablllty of the
Covernment's Consetl National (e Development et de Planification
(CONADEP) Offjfce of Science and Technoiogy (0ST) ro identify,
site-adapt and introduce &imple improved technological proto-~
types appropriate to the needs of llatti's poor.

Bnckground:

Hatel, as one of che world's least developed

countrics, s anxfous to benefit Crom che transfer of technology.

The Government of Hatel (COM) deasres to select those kinds and
levels of technology that wil} be nost helpful to the rural
Populacion by Involving small amounts of capltal and large
numbers of workers, Possible technolopies identified for
adaptation and dutroductfon Joclude windmllls for electricity
avd pumplng, use of solar_enerpy for couking and other pur-~
poses, recyelfog of sgrlculture water, and the development of
locally-made fimple tools and fmplements,  This grant will pro-~
vide techanlcal asylatance to the 0ST and establish an
Appropriate Techmology Center for selection and testing of

llost Country and Otiier Donors: Tue col vill contribute $345,800
fs;-zzlnrles und general support over the 1life of the projece.
The privite and voluntary organizatlons in laicf are expected to
ald {n the testing and dissentnatlon of the protocypes.

FY 1979 Propram: Teclinfenl assistance will be provided to 0OST
to develop and test encrgy-productng pPrototypes and water
recyeling and tool production systens.

Beue[lclarlqg: Technologics wil} rovide the gur

cheaper eonerpy sources for cooking ., snfer and more dependable

supplies of water, and the means of facreasing their focume
through increased production.

Major OQutputs:

Prototypes produced and réudy
for testing (number) 18

Cu-uln(lzg
All Years

($ thousands)
FY 79

A.I.D. Financed Inputs:

loug and short-term consultants (78 pms) Jvo
Coumodities, vehicles, ete. . 17
Training and evaluation 2}

Total 490

US. FINANCING (In thousands of dolisrs) PRINCIPAL CONTRACTONS ON AGENGIES :
) -'—"-"—T ';"l':‘“'i’”‘ E.F.!_dimm Yol '... J To be selected
— Theough Sepiembier 30, 1977 =
Estimatad Fitcal Yeu 1979 623 N 2(}0
" Estunmet the 9h Septeniber 30, 1970 623 _ 280 253
T i o _Tvture Yeur Utligations Estimated Tota) Cost
Progwsad T iveal .Yr.u 1929 o 1..9_0 S BN 2_ Lg_._ - 1 N 3]2
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;- LWE OF

T 2,641 o Apostcr 3063
ANAL = ESTIMATED FINAL ESTOIMATED COMPLE 130N DATE
ODLIGATION OBLIGATION OF PIVOXCY

ry 79 FY 82 7rv '] J

Pu:ponq: To auslist Hatrl fn designing and executing agricultural de-
velopment projects iavolviug small [armers In wountain areas which
pregerve the fraglle resource bnse In thease arcas.

nnckgtgggg: A population density of more than 1000 inhabitants per
square mile of cultivable land, coupled with the 1imited acmount of
laud appropriate for fntensive [ood production, means that most of
the 600,000 farm holdings In the country are located on slopes which
are only suited for productlon of tree crops, grazing, and watersghed
protection. Many of thesc slopes are of necegaity farmed intensively
by thelr occupants with clean-tilied food crops such as cereal
Brains. Furthermore, the need for_charcoal has resulred in removal
of much of the natural cover {rom great expanses of hill land. These
destruct{ve agricultural practices have resulted 1In low vater holding
capacity of the land, excessive run-off, lhigh rates of sheet and
gully crousfon, clogped streams, and damaged valley lands, Continuing
erosfon has serfously affected food production and jevpardizes the
long-run capacity of Haltl to support its pcople. Thia project {is
designed to glve the Department of Agriculture, Natural Resources,
and Rural Development (DARNDR) the capacity to plan, develop, and
fwplement agricultural production systems for these areas whiclh mafn-
Laln the productive capability of the Inud over the long term by
preserving the natural resource base,

llost Country and Other Donors: It 1s expected that the Goverument of
Haitl aud community groups will contrlbute a siguificant percentage
of the total project cost. The Tnter-American Institupe of Agricul-
tural Science (11CA) has streagthened the technical Input into the

rescarch phase of cle project.

FY 1979 Program: The first two years of the project wiil concentrate
on speclal sE;ﬁlca, Including a survey of hill agricultural tech-
niques aud the collectlon of baseline data, 1n 1979, A.1.D, auslat~
ance will consist of a Cull time agrononlst and conservatienist,

ficld operativns will commence in the sccond year of the project and
will fnvolve the construction of 30,000 hectares of consetrvation
slructurecs and terraces during the 1ife of the project.

Bcue[lclqsigg: 111l farwers~-whoge per capita snnual income of $80
13 substantlally Jower than the national average--will be beoeflited
directly through an improved standard of living and by befng pro-
vided with the meana of maintatning thac standard of living in
future years. Farmers in the valleys below the trested watershed
areas will benefit from the decreased flooding of thelr tlelds asnd
siltation of irrigation works.

Hajor Outputn

Cumulat lve
All Years

Completed studies in spéclf!c fields -
Program of sdaptive rescarch implemented
Ly DARNDR 1

Package of tree crops practices developed,

tested and extended 1
DARNDR capacity established 1
Watershed restorations (number of liectnres)

Major Ymprovement ($250 per hectare) 30,000

Hinor Improvement (5100 per hectare) 2.000

A.1.D. Financed Inputg: (§ thousands)

FY 79

Technical Assistance (200 pwms) 1,000

Training 125

Commodities 516
Other Costsg:

Special studies, evaluation and migc. 150

Local Labor for comservation structures 550

" Ag. Credit Fund 200

Conatruction 100

Total 2 .6’!1

shart tery consultants agd trajning. of DARNDR teclniclang, . Major
L us. FINANCING llp thousands af dollars)

M E— TS oy e ey W

PRUNCIPAL CUNINACTONS Ot AGENCIES

____Ohliqui-gn__t; o

- Expenditeres [

Unliquidsted |

Tvmmated £ oncal Yew 1978 _ -

To be sclected.

Cstunatent Huough ‘.".m-...i.a':i‘(if'iifﬁ T . - -

T Prugunend Trscal Yaur 1559

T - - .4'”;!0!91. Year Obtigati

S 1

LA

I Tatal Cast

710
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FY 70 Latin America Programs,

Cr Jo.ns
FRONOTT 0 OBLIGATION fin howsndt of dobon ™

v 9 LIFF OF

445 lnuurcv 1,276

INTIAL T T T T e T AL TSTIMATED COMPLF 1508 UATE
OBLIGATION OBLIGATION OF PROSECT
[F¥ 18 ™ IFva;

Turpose: To develop Jow-cost alternatlve agriculture and agro-
industrial technologtes ro Address problems of Jow productivicey,
undercmployment, and disadvantageous macketing arrangements faced
by the rural poor.

Background: 1In the past seven years Peru has carried out exten-
five sorfal and economic reforms to increase incomes among the
poor. 1In the sterra, however, condlitions have remained relatively
static. Amonp the princtpal coastraints are the lack of -{a) new
on-farm technologies vhich would prruit facmers to take (uller
advantage of thelr limtted land base; and (b) nev off-farm tech~
nologies which would Increase value added and provide greater
opportunitics for non-agricultural employment. This project will
help devefop Government of Peru (GOr) fustitutional capabllicy -
to trst new employment amd {ncome penerating technologies with
particular emphasis on the needs of the slerra poor. These in-
clude: development of low-cost farm implements; demonstration
plots for double cropping on different types of soil; experimenta-
tion in tanning and production of furs and skins; products derived
from maguey cactus; simple technologies to tmprove post-harvest
storage, preservatfon, and processling of perishables produced fn
rural areas; Improvement of ceramicn technology; small scale arci-
san textile technologies, lmproved utilization of natural ener-
Ries, including wind, water, temperature diffcrences and sun; and
low-cost construction materfals for use in rural shelters and
aanitatfon facilities. The Institute of Industrial and Technical
Investigation (ITINTEC) will be the primary CGOP coordinating

body.

llost Country and Other Donors: The GOP will contribute $700,000
to help finnnce research and development costs, equipment, field
teating and evaluation. The Swisn Government is planning to
asgiat ITINTEC in the development of a vocatfonal training
center which will provide a pool of semi-skilled people. The
International Potato Center (CIP) s developlug dehydcation

processes for potatocs and other vepctables which can be adapteyd
to varlous small apro-industrial enterprlses fdeat{ficd under
this project.

FY 1979 Program: Technical assistance will be provided to .-
strengthen 1TINTEC's capabilities to carry out agppropriate tech-
nolopy programs. Feasibility studies will be completed. Proto-
type cquipment will be developed and varfous technologfes will
be demonstrated. Working models of at least three new technolo-
tles will be tested and demonstrated.

Beneficiaries: Several thousand sierra psor (small farmers, land-
less rural workers, members of co-ops, wwmen employed in rural
cottage industries) will benefit directly from the projact. As
new technologies are increasingly adopted in the sierra the ultl-
mate numher of beneficiaries will be in the tens of thousands.

Hajor Outputs: Curulative
L Tutpu ALY Ycars
Frefcaalbility studies completed 20

Feasibif{ity studies completed 15
Rescarch and development studies including demonstrat-
ed application of "new" technologies 6
Improved Institutional Capactty within ITINTEC
A.1.D. Financed Inputs: (Sthousands)
73
Technical Assfstance 80
Feanfbility Studies 148
Working Models of new technologica ({ncluding
prototype equipment) 135
Field Teating and Evnluation 25
Equipment, matertale and supplies >
Reporta and administration services 23
Total 445

IR S, FINACING (in thodsandi oF daflan)

| PRINCIFAL CONTRACTORS OR AGFHCITS

_ Obliyations e —_ El_?!_i[d}l_uiﬂ_ Unliquidsird
[ T Soptembier 30, 1977 . - bt il
B e i R N 7 M 151 7o Be Selected
_fn § through Seyp e 30, 1008 eem 2300 191 - 109
R o IR ____n__._juyahnUMhuhm . Estunsted totel Cost
| _Feemmnet Vol Yeus 4259 N 4S5 ) _ 511 T 216 ~_J
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Purposce:  To Increase access

comnunity to appropriace U.S

Backpround: Under the flrst
befng carried out In the are
motogy, remote sensing, petr

ACTIVITY DATA SHEET

fUNDS I
Selected Development Activities
PIIOI REFERENCE
Noue

e 7.

l’ll()F()SLE .O.ELIZ'J\?IE)N Ill_n_ ”!"_l_lfll.ll_igl ;!lill_an'} N

3 LIFE OF
Y ss0 FnoJECT 2,000 N

INITIAL “JESTIMATED FINAL ESTIMATED COMPLETION DATE
OULIGATION ODLIGATION OF PHOJECT

rv 79 FY 81 FY H1

of the Tunistan sclence and teclmology
. technology.

phase of this project, activitles are
as of sysiems analysts, computer tech-~
oleun techuolopy, and pollutlon con-

trol. Except for pecroleum
U.S. tralning, cach fuvolves
the latter by short-term U.S
evaluated to assess Its sult

technolougy, which conslists solely of
both U.S. and In-country trailniug,

. advisors. Each actlvity Is bLeing

abtlity for focluslon (n this follow-

cattons for Inclusion In the second phase.
——t}

Cgroup will be government admlnistravors

o project to hegin in late FY 79.  In addicion, fnvestigation Is
undervay of such new activigles as solar and wind enerpy appli-
Partlcular attent lon
Is being devoted to cncoaraglay COT efllorts Lo create or designote
a slagle fustitution to coordinate natlonal scientific and teeh-
nical activities.

H9§5‘§9H9ESZWEHQ“QEESE_DEEPfQ’ The COT will provide technical and
admlnlstracive staff, facilitles, base equipment and support costs
related to the operatfon and management of all components of thia
projece.  The UNDP (s praviding technical assistance In areas
which complement A.L.D. Inputs.

FY 1979 Program: Followlug evaluation of (irst-phase programs,
consuftant scrvices and tradnlng will be jnltlated or continuwed,
as appropriate, In support of output targets.

Beneflelarfes: This project will fnerease the accesy of Twnisia's
sclentifle and technical commmity to the means of Lncreasing {its
contribution to national development. An Intermediate beneficlary
who will be vrovided with
toals for better wmanagement of development programs. The vitimate
beneficiaries wiil be all elements of the population which derive

ceapomle and soclal heneflts from the use of lmproved technolopy

for problem-solving.. Project emphasis on adininistrative decentrs
Hzation, agricultural management and pollution control s de-
signed to Insure that the poor majority toward whom Tunlsia's
development plan {s targeted share fully In the project’s benefit

Hajor Outputs:

}. Application of systems analysis/operations rescarch and com-
puter techniques to decentralization and other guvernment
management priorities.

2. Applicacion by Miailstry of Agriculture of remote scnslng tech
nlques to crop forecasting, climatology, locust control, ctc.

3.  Studfes wdertaken-of poliution problems in Cabes area and
feasibility studles completed for the location of simllar
laboratories in other areas of industrial expansion.

4. Experlmental program uslng rencwable encrpy sources under-
taken In_rural _arcas.

5. Identlfication of new or expanded areas of U.S.-Tunislan
sclentific cooperation with application to Tunislan develop-
mental programs. ‘

A.T.0. Financed Inputs: ($ thousands)

FY 79
Short-term consultants (45 person-months) 360
U.S. participant tratning (60 person-months) 120

Lab and other equipment, books, and tralning alds 50
Local support costs 20

Total 550

TS FRGENG i v o i~

PRINCIPAL CONTRACTORS ON AGENCIES

To bLe seclected.

T C T .. Ovtigations " 1" Expenditares Unliquidared
Thiough September 30, 1977 - - A -

T Uvtimated el Yea 197y T T - D .

e R N - =

N A WY T Outigations | Estiniated Total Cast
Froposed Fiseal Yea 19797 . 550 1,450 2,000
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heuscholda and villagen In such arcas as {mproved food storage
aad procesaing, sanitation, and encrpiy use.

Background: There 18 now little attentlon In Yemen givea to im-
proving tlhie quality of 1tfe of rural people by fdentifying and
extending appropriate village technologies. Signiftcant potential
exints for fmprovement fin houschold food storage (where estimates
of losses run ns high as 251), sanitntion, energy (through con-
gservation _and identification of alternative ‘energy sources) and

for the reduction of wenial labor requircments (e.g., grain
threshing and grinding, carrying water).

Yemen's labor costs are high because of outmigration. At the
same time, the flow of remlttances back to Yemen make local in-
vestment In technology possible. This project 18 desligned to
Ldencify village/fnrm problems nnd constraints to the devalopment
of apprapriate teclmolopy, develop and futroduce implements to
Incrense the productivity of peansants and small farmers, and
evaluate aud test other nppropriate technologies at the village
level.  The project will also focus on Instlitutionalfzing an
ougoing village technology reaearch and development effort.
Recommended technologica would be turned over to the privace
gsector for either import or local production and in-country
marketing. ’

Yost Country and Other Nonors: The Yemen Covernment will provide
counterpart ataff and trainees, workshop facllicies, and assist-
ance with demonstrations. Other donors involved with mechnaniza-
tic s—the Dutch, Bricish, and Wert Germana-~will assint 1n develop~
ment and extension of fmproved reclinology.

FY 1979 Prograom: Baseline surveys, a technology fnventory, and

PROGRAM: YIHMEN ARAB REFUBLIC ACTIVITY DATA SHEET ('I'."'.I
[ Fivie T T |HOPUSES O AGATION fin thowsenit of ke LT

Appropriate Village Techuology Food and Nutritfon v 955 gﬂﬁ;ﬁ} 1.600 .
HURARE T 279-0046 HEw K PRIDI NEFLHENCE ITIAL ESTIMATED FINAL ESTIMATED COMPIETNIN DATE *

) UDLIGATION OBLIGA 1ION OF PINDIFCT

Grant I voan) connnuing None ¥ 79 v 8] v 81

Purpose: To develop appropriate technologics for use In rural iajtta) expertmentotfon will begln under an fnstitutional contract

for techntcal services.

Beneficinriea: The major focus of the project will be on tech-
nologles desfgned to reduce inelficient menial labor demands on
small farmera, peasunts, and women in order to increase thelr
productivity and well being. The nusber of beneficisries and the
A.1.D. cost per beneflciary cannot yet be computed.

Major Qutputs:

Sector_ technology surveys (food, water/sanitation/
enerpy) 3
Feanibility/alternative technology tdentification

All Years

studfes ?
Prototypes developed and tested 18
Pllot demonstrations in rural arcas 12

Design packages to private industry

($§ thousands)
FY 719

A.1.D. Fifnanced Inputs:

Inutltnilonnl coatract

Two teclnicians (24 pm) 300
Short-term consultants (20 pm) 125
Commoditics (prototype equipment, vehicles) 400
Local costs (pilot testing and demonstration) 130

Total 955

U.S. FINANCING (in thousacds of doltars)

PRINCIPAL CONTRACTONS ON AGENCIES

3:}:_;_—5::;-. "p."d.'!-'.l.." Unliquldll!‘
{heough Septermbier 30, 1977
| Extinaind §rcat Yeur 1978 To be selected.
_.?;lﬁ“d‘.:l' llumnz__,l: I;gc:ubu 30, 1928
o e _Futuss Yoar Obligatiany Estimated Totaf Cost
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Porpose: To help developlng countries fdentlfy and resolve energy Twe Congreasionally legislated studics, due in 1978, will describe

problems, particularly rural energy problems.

Backpround and Progress to Date: Thin project has four Interrelat-
ed elements: (1) studics of encergy nceds In developmernt; (2) ef-
forts to strengthen LDCs abflitlics to analyze needs and manage en-—
ergy programs; (3) fleld demonstratfons of approprlate energy
technologfes; and (4) technical advice and support to A.I.D. mis-
slona. The focus of thesc elements iy on the energy needs and
resources of the poor.

An activity began in 1976 to analyze the energy nceds In the food
systems {n four countries. An analysis in Senepnl began in 1977.
Field tests hiave been completed of promising cnergy technologles
for use in the food system. In Nepal, 15 technicians were trained
ifn methane generatfon from animal wastes and prototype unfts were
constructed in four locatfons. Prototype solar cookers were devel-
oped for ficld testing in Haiti, and a (1eld demonstratlon of solar
cella to power water pumps and graln grinders was Inltiated In
Upper Volta.

In 1978, 110 developing country decislon makers will be tralned in
energy asscasment/management and national policy formulation. A
wmethod has been developed to help A.1.D). countries [it rural cnergy
needs Into an analysis of their natlional encrgy nceds. Tralning
curriculum and sclection of twenty participants have been conpleted

-Field demonstrations are underway of small-scale rencwable energy

technologies for a variety of development gettings, such as medical
posts, nutrition centers and swall farms. The Department of Enerpy
and other contractors are augmenting A.1.D.'s ability to respond to
A.1.D. misafon requests for technlical advisory services.

first, cucrgy needs, uses and recources in developing countrics
and second, the organlzational optlons for a United States cnergy
assistauce progrom.

Other Donors: No foimal coordination cxists but periodic discus-
slona among officials of the World Bank and specSalized UN agencles
promote awarcaess and vreduce duplication of clforts.

FY 1979 Program: Techanical advice to A.1.D. misafons on cnergy
problems will be expunded. Ficld tests, demonstrations and (easl-
Lilicy studles of appropriste encrgy teclmologies will cont Inue.

A metliod to analyze national encrgy necds will be tested in four
countrles; one will ke selected from each A.1.D. ansisted geogragde
region.

Beneficlarica: FEmphasis 1s on programs and rescarch which sssist
the rural poor in A.I.D. countries.

Malor Outputs: Descriptions of energy resources and necds fn de-
velopment for up to cight countrics. A tested course for deve dpling-
country participants in forming national energy policy with cmpha-
s6is on rural energy nceds. Fleld-proven rencwable encrpy
techmologles for use in developaent projects.

A.1I.D. Financed Inputs: ($ thousands)

FY 79
3,150

425
3,575

R&D Grants & Contracts
Professlonal Services
Total

U.S. FINANCING (tn thousands of dollars) PRINCIPAL CONTRACTONS ON AGENCIES
o _ix’g.?;,“.ﬁum Enpenditures Unliquidsted Teace Corps
. heaughSepwehe 30,0977 | 1,420 363 1,057 NASA
L Evtimated Fucal You 1970 1,330 540 hepartment of Enc.gy
|_ Usthnstad thioogh Sepembee 30,0970 1 2 75 903 1.842 Brookhaven National lLaboratory
_Future Ve Obligations Estimated Tets Cost__JFJoridn Institute of Teclnology
|__Propmod Fiscal Yea 1979 3,575 b _9ven.____ ~0Open Georgia Justitute_of Technology.
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APPENDIX C

DOE TECHNICAL COOPERATION A‘GREEMENTS
IN SOLAR ENERGY



2.1 Committee on the Challenges of Modern Society
2.1.1 Introduction

The NATO Committee on the Challengé; of Modern Society (CCMS) was
founded in 1965 to respond to complex technological and environmental
problems facing industrialized societies. The CCMS became an
effective mechanism for identifying these challenges and establishing
cooperative programs which promote the sharing of efforts and
resources to respond to various problems.

As early as 1973, CCMS recognized the need to meet the dual
imperatives of alternative energy development and energy conservation.
ccMs was the first international organization to initiate cooperative
projects in solar energy, geothermal energ;, and rational uses of
energy.

It was agreed that the scope of the CCMS solar energy program
would be limited to solar heating and cooling systems for buildings.
Since space. heating, cooling, and domestic hot water supply needs are
responsible for a large proportion of the energy consumed in
industrialized nations, any significant use of solar energy in place
of fossil fuels in the buildings sector could have an important impact
on internaticnal energy patterns.

The IEA, however, is now considered the focus of our international
energy R&D cooperation and solar projects in CCMS are considered as
candidates for transfer to IEA upon completion of the pilot stage. &an
excoption will be made for information exchange activities, especially

regional activities, that do not. involve the U.S.
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2.1.2 Solar Energy Pilot Study = Summary

Initiated:

Participants:

Obiective:

Scope:

Costs:

Term:

Activities:

Fall of 1973. iHemorandum of Understanding became
effective July 1, 1975.

Australia, Belgium, Canada, Denmark, France,
Federal Republic of Germany (FRG), Greece, Israel,
Italy, Jamaica, Netherlands, New Zealand, Spain,
United Kingdom (U.X.) and the United States
(UeS.). Eight additional countries, plus the
European Commission, participate as observers.

Encourage the cost-effective and practical
application of solar energy to heating and cocling
in residential, commercial, industrial,
agricultural, and public buildings.

This agreement calls for work in the following
areas:

o Exchange of information on national solar
heating and cooling programs, and

o] Exchange of information on solar system and
subsystem experiments

Each country bears own costs. U.S. has spent
$270,000.

Five years with a 2-year follow up period
o Developed CCMS Reporting Format,
o Sponsored International Solar Energy

Conference on Performance of Solar Heating
and Cooling Systems,

o] Prepared 28 system performance reports,
o] Held four annual meetings,
o Formed Zero Energy House group to exchange

information on solar assisted minimum energy
dwellings for Northern European=-type
climates,

° Formed the Mediterranean Applications group to
study passive heating and cooling systems for
Mediterranean-type climates, and

Exchanged 60 reports on a variety of solar
heating and cooling topics.

o
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Benefits:

Standardized format for the reporting of solar
heating and cooling systems and subsystems
performances data has provided guidelines- for
precise and complete reporting of essential
data. Exchange of such performance reports
among participating countries serves to aug-
ment R&D activities by sharing experimental
results and avoiding duplication of effort.
Utilization requires authors to conduct a
coherent review of all aspects of instrumenta-
tion and performance in their own systems.

The U.S. Solar Heating and Cooling De=
monstration Program has since based its system
performance reports on the CCMS format.

Reports on national solar heating and cooling
programs have enabled participants to compare
their own national programs to those of other
countries and to identify areas in which
their programs could be strengthened. The
reports also have enabled participants to
identify areas suitable for bilateral or
multilateral cooperation.

Information exchange has been successfully
expanded into specialized areas of solar
heating and cooling, notably with respect to
solar-assisted, minimum energy dwellings for
Northern European climates (Zero Energy House
Group) «

The Mediterranean Applications group has
provided a forum for concerted efforts in
passive heating and cooling systems and for
adapting traditional reqional architectural
forms to both passive and active systems.

The CCMS-sponsored International Solar Energy
Conference on Performance of Solar Heating
and Cooling Systems provided the opportunity
for 10 Pilot Study countries to deliver
presentations to over 200 attendees.

A network of contacts in government, reseaich
institutions and industry in over 20 countries
has been developed.

Information exchange has enabled the U.S. to

learn which applications of solar heating and
cooling technology might be most fruitful for
market penetration by the U.S. solar industry.

11
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Problem Areas:

Comments:

The Memorandum of Understanding (MOU) which
established the framework of the CCMS agree-
ment contains no reference to financial and/or
manpower commitments on the part of the
signatories. This has resulted in a minimal
level of participation by some countries.

Continuation of a number of the pilot study's
successful cooperative activities will be
undertaken by transferring those activities
to the auspices of another international
organization, such as the IEA, or by gimply
continuing those activities within the
framework of the MOU.

12
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2.2 Solar Agreements Under the International Energv Agency

2+2.1 Introduction

The IEA was established to implement the International Energy
Program (IEP) adopted by the participating countries on November 18,
1974, the basic objectives of which are: (i) to take measures to meet
oil supply emergenéies; (ii) to reduce dependence oa imported oil by
undertaking long-term cooperative efforts on conservation of energy,
on accelerated developm;nt of alternative sources of energy, and on
research, development, and demonstration in the energy field; and
(iii) to promote cooperative relations with oil=-producing countries
and other oil-consuming countries, includiqg those of the devefbping
world, through a purposeful dialogue. Within the context of the
Agencv's Long Term Co-operation Program, the participating countries
have agreed to carry out national programs of energy researagh,
development, and demonstration (as may be agreed upon by some or all
of them) to undertake cooparative activities including jointly
firanced programs and projects in energy research and development.

In further support of this cooperation, the participating
countries have agreed to develop and implement, as appropriate, a
strategy for research anc, development. This strategy will be closely
linked to and coordinated with the other parts of the Agency's Long
Term Program. It will jdentify major new energy sources and
conservation possibilicies, explore their potential energy
contribution and probable timescale of commercial implementation,
define technological options, and identify possible new areas of

fruitful cooperation.

13
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The IEA's energy research, development and demonstration

activities are to:

[«}

[«}

[«}

Develor a strategy for energy R&D,
Foster effective national programs of energy R&D, and

Undertake cooperative energv research, development, and
demonstration projects in high-priority areas.

Seven agreements sponsored by the IEA are discussed in this

section.

o

These agreements provide for:

A Program to Cevelop and Test Solar Heating and Cooling
Systems (Section 2.2.2),

A Program of R&D on Wind Energy Conversion Systems
(Section 2.2.3),

Large-Scale Wind Energy Conversion Systems (Section
2.2.43),

Establishment of a Project on Small Solar Power Systems
(Section 2.2.5),

A Program of Research, Development and Demonstration of
Forestry Energy (Section 2.2.6),

A Program of R&D on Wave Poué} (Section 2.2.7), and

Establishment of the Siémass Conversion Technical
Information Service (Section 2.2.8).

14
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2.2.2 Implementing Agreement for a Program to Develop and Test Solar
Heating and Cooling Systens = Summary

2.2.2.1 Surmary
Signed:

Participants:
Objective:

Scope:

Costs:

Term:

Activities:

December 1976

Austria, Belgium, Canada, Denmark, EEC, FRG,
Greece, Italy, Japan, Hetherlands, lew Zealand,
Spain, Sweden, Switzerland, the U.K., U.S.

To gain data through exchange of information and
cooperative R&D on solar heating and cooling sys-
tems and related meteorological data.

Specific tasks are outlined in five annexes to the
Agreement:

Annex I - Investigation of performance of
solar heating and cooling systenms,

Annex II - Coordination of R&D on heating and
cooling components,

Annex III - Performance testing of solar
collectors,

Annex 1V - Development of insulator handbook
and instrumentation package.

Annex V - Use of existing meteorological
information for solar energy applications.

Each country bears own costs. Adninistrative and
technical costs of U.S. are approximately $112,000.

Three years

o Annex I activities - standardization of
evaluation, measurement, and optimization
procedures - will be completed by the eund of
1978.

o Under Annex II, each of the 12 participants
have exchanged summaries of their national
R&D plans for solar heating and cooling com=
ponents and summaries of current projects.

o Half of the collected tests specified under

Annex III have been completed and overall
evaluation has begun.
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Benefits:

Under  Annex IV, a draft of the insolation
handbook has been prepared and is now being
reviewed. Publication ig scheduled for
Spring 1979, Specifications for the instru-
ment package have been completed, and several
countries are building and testing devices.

Under Annex V, a catalogue of data sources is
being prepared, along with a handbook for es-
timating solar radiation.

Two additional projects are under conside-
ration: validation of simulation programs for
solar heating and cooling systems and perform-
ance testing of solar heating, cooling, and
hot water systems using evacuated tubular col-
lectozs.

Standardization of evaluation, measurement,

and economic optimization procedures should

aid in increasing cost-effectiveness of solar
heating, cooling and hot water supply systems,
thereby enhancing potential for increased use
of solar energy-in all participating coun-
tries. Increased cost-effectiveness is a ‘
major goal of U.S. solar heating and cooling '~
programs.

Exchange and review of national solar heating
and cooling R&D program summaries of all
participants provide systems development
information from participating countries which
are currently among the leaders in solar heat-
ing and cooling R&D, such as Japan and
Germany. This is significant to U.S. solar
cooling technology development which has lag~
ged behind other technologies in U.S. R&D, and
can benefit from significant work being done
in other countries, such as Japan.

Development of standard testing procedures

for solar collectors provided the data neces-
sary for system design and system performance
prediction and will establish a basis for re-
liability and durability tests. Establishment
of these international solar collector test-
ing procedures ensures that higher quality
solar equipment is available in international
markets and enhances competition in those
markets.

16
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Development of a standardized international
insolation handbook with instrumentation pack-
age provides an increased understanding of
insolation and related weather factors neces-
sary for optimal use of solar energy utilizing
standardized measurement methods.

Catalogue of existing sources of meteorolo-
gicesl data, along with a handbook of estimation
methods and the development of uniform presenta=-
tion methods for meteorological data will en-
hance efforts at optimal solar heating and cool-
ing system design for various regions of the
world and give the participating countries

equal access to this information.
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24243 Inplamen:ing'Agrsement for a Program of Research and
Development on Wind Energy Conversion Systems = Summary

Signed: October 6, 1977

Parzicipants: Auscrié, Canada, Denmark, Germany, Ireland,
verherlands, New Zealand, Sweden, U.S., Japan (joined
April 1978)

Okjective: Promote cooperative RD&D and information exchange
regarding wind energy conversion systems.

Scope: R&D efforts and information exchange are organized
into four areas, outlined by tasks and subtasks in
separate annexes. Each annex is signed as a separate
agreement .

o . Annex I - Environmental and Meteorological Aspects
* of Wind Energy Conversion Systems. Signed by all
parties; lead: Sweden. .

o Annex II - Evaluation of Models for Wind Energy
Siting. Signed by Canada, sweden, U.S., Japan;
lead: U.S,

o Annex III - Integration of Wind Power into
National Electricity Supply Systen. signed by FRG,
Netherlands, Sweden, U.S., Japan; lead: FRG.

o Annex IV - Investigation of Rotor Stressing and
Smoothness of Operation of Large-Scale Wind Znergy
Conversion Systems. Signed by Denmark, FRG,
Netherlands, Swcden, U«Se, Japan; lead: FRG.

Costs: Total: $980,000; U.S. share: $214,000

Annex I-
Total cost: $258,000 (through 12/78)
$ 97,000 (est. calendar '72)
$ 10,000 (est. calendar '8C)

Annex II-
No transfer of funds. Estimate two
person-years per participant.

Annex III-
$209, 193 (through 12/78)
s 44,229 (est. calendar '79)

aAnnex IV-
$ 25,798 (through 12/78)
$146,712 (est. calendar '79)

18
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Ternm:

Activisies:

Benefits:

Initial term - 3 years.

[o}

[o}

‘

U.S. has designated Battelle Pacific Northwest Lab
to carry out computer model evaluations specified
A draft plan has been completed.
Letters have been sent to participants inviting
descriptions of computer models for site screening
and data sets that can be used in verification.
Final program of work will be approved at a July
1978 meeting of participants.

in Annex II.

The FRG sponsored the first experts' meeting under
the agreement to discuss substance of Annexes III
and IV. Meeting was held June g8, 1978 at the

University of Stuttgart.

Information on economic

modeling of utility interface was exchanged.
Preliminary findings on technicues for reducing
cyclic stresses in blade: were discussed.

Information on aerodynamic interaction of multigzle

wind systems,

Access to wind/biomasé taegt results (U.S. had not

planned combined testing),

Independent validation of computer models,

Information on parallel research tools,

Confirmatory information on U.S. experiments,

Access to extensive European experience in wind
energy systems,

Opportunity for U.S. to spot "holes" in domestic

urogram,

Confirmation of preferred U.S. approaches and

methods,

Cost reductions due to Japanese participation, and

Product demonstration, an important contribution
to the early commercialization phase for wind

power.
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2:2.4 Implementing Agreement on Large Scale Wind Energy Conversion
Systems - Summary

Signed: October 6, 1977

Participants: U.S,.,, Denmark, FRG, Sweden

Objective: Further development of large scale wind energy
systems.
Scope: Parties will undertake national projects on design,

construction, or operation of at least one LS-WEC
with a rated power of 1 MWe or more. Technical
information and test result data will be exchanged.
Information will be exchanged on national progranms,
program planning, and R&D.

Costs: No transfer of funds.
Term: Two years initiallv.
Activities: o U.S. has selected a contractor to perform the

final design and fabrication of a 1.5 MW wingd
turbine with a 65-meter rotor diameter. A turbine
with a 100-meter diameter rotor is in the early
design stage.

o Sweden anticipates construction of three turbines
of approximately 3 MW.

o Germany is designing anJ-constructing a 3 MW
turbine. The design will be completed in 1978.

(o) Denmark is constructing three experimental
turbines of about 0.6 MW. Construction began in
1977 and will continue through 1978.

o Sweden and Germany have signed a separace
agreement to share costs of each of their
experimental machines, both owning complete rights
to each machine.

Benefits: o Acceleration of development of technological
. improvements in rotor designs for megawatt output
machines,

o Testing of horizontal-axis machines,

o Information on R&D for vertical axis machines
(notably the Darrieus rotor),

20



Comments:

o0 Opportunity to evaluate results of a variety of
rotor configurations in varied environrents at
small ¢ost, and

o Internaticnalization of domeatic projects.

While there is an apparent opportunity for
competizion, experience has shown that machines most
likely will be bought from neighboring countries
because of parts replacement and maintenance
considerations.

21



http:Opportunr.ty

2.2.5 Implementing Agreement on the Establishment 6f a Project on
Small Solar Power Systems = Summary .

Signed: October 6, 1977

Participants: Austria, Belgium, FRG, Greece, Italy, Spain, Sweden,
Switzerland, U.S. .

Objactive: Design, construct, test, operate, and comparatively
evaluate two dissimilar types of solar power piants,
each of similar electrical output (500 kWe), adjacent
to each other on a site to be determined in the
Province of Almeria, Spain.

Scope: Cooperative planning, budgeting, sonstruction, and
operation.

Costs: Total cost: Design phase = S1 million; U.S. share:
$220,000

Construction phase - $30-40.million; U.S. share: to be

determined

Term: An initial 6 years, extended thereafter by unanimous
consent,

Activities: o Designs of both systems have been frozen in

preparation for the mid-term repors.

Benefits: o The central receiver system provided the U.S. with
an example of an operating sodium system 2 years
earlier than U.S. program plans,

o The distributed field system provided increased
exposure for American firms, in particular, the
Acurex Corporation,

o Future applications possible in LDCs,

o Groundwork for joint venture commercial
possibilities,

o Opportunity to compare different systems for
future use in U.,S., and

o Additional access to Italian experience in
heliostat/central receiver technology.
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2+.2.6 Inplementing Agreement for a Program of Research, Development
and Demonstration of Forestry Znergy =- Sumnary

Signed:

Participants:
Objective:

Scope:

Costs:
Tarm:

aActivities:

Benefits:

april 13, 1978

Relgium, Canada, Ireland, Sweden, U.S.
Lead: Sweaeden

Cooperate in RD&D and exchange information on forestry
energy (short-rotation forestry biomass and forestrw
residue to produce fuels, petrochemical substitutes,
and other energy intensive products).

Information exchange and proposals for joint RD&D
projects on system feasibility studies, growth and
production, harvesting/on-site processing/
transportation, and conversion.

Total: $50,000 (U.S. $10,000)

Initial 3 years

o Forestry energy meeting held in February 1278.
Four planning groups have been organized:

1. Growth and production,
2. Harvesting,

3. Conversion, and

4. Systems analysis.

Each planning group met and reviewed national
programs, set tasks, and reported on current
research.

o Planning group on growth and harvesting met on
April 21 to discuss specification for harvesters
for use in short rotation forests.

o Planning group on systems analyvsis has scheduled a
meeting for September 1978 in Ireland.

Though this agreement is less than 6 months old, some
anticipated benefits include:

o Significant improvements in U.S. biomass data base,

o lowered costs to U.S. compared to unilateral
effort,

o Development of cheaper and more efficient methods

of cultivating, harvesting, and transporting
biomass feedstocks.

23
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Development of more econcmical and reliatle .
technologies for converting biomass to gas oil,
char, and other products,

Access to Finnish experience in short rotation
growth,

Acu28s to Swedish experience in harvesting, and

Access to Belgium's work with coppice and silex.
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2¢2.7 1IZA Implementing Agreement for a Program of Research and
Development on Wave Power - Summary

Signed: aporil 13, 197e

Participants: Canrada, Japan, Great Britain, U.s.
Lead: Japan

Objective: Initiate cooperative RD&D and information exchange on
wave power.

Scope: Improve wave power electrical generation by designing
and testing wave-power-pumped air-storage using
compressed air turbines installed on Japan's "Kaimei"
wave-breaking buoy.

Costs: Total: $538,000 (U.S. $160,000)
Term:j Initial 3 years
Activities: o) A meeting took place during the week of June

18, 1978 to initiate program planning.

Benefits: Though this agreement is less than 6 months old, some
anticipated benefits are:

o} Opportunity to test attractive U.S. designed
compressed-air turbine,

o Access to Japan's Masuda buoy, .

o Opportunity for U.S. to “"keep its hand in"
technology area at a small cost,

(e} Access to test results of a variety of systems
used by other participants, and

o} Small scale testing with parties to the agreement
is an essential ingredient of the U.S. program
plan.

Comments: Adequate information on the wave power resources near
the coast of the continental U.S. is not available.
Baged on results of the experiments in this agreement
and the determination that adequate resources exist,
construction of a 500 kW wave unit will be considered.
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2.2.8 Implementing Agreemant for the EZstablishment of the Biomass
Conversion Technical Information Service = Summary

Signed: Mav 24, 1978
Participants: U.S., Sweden, Ireland
Chjecrtive: Collect scientific and technical data related to PD&D

in biomass conversion and provide information, refexral
services, and literature searches.

Scope: Areas covered include:
o Biomass production,
(o) Agriculture and forestry waste availability,
o Harvesting and collection of biomass,
o On-site processing,
o Transportation,
o Conversion technigues,
o Marine biomass,
(o) Algae production, \
o Environmental problems, and
o Svstems analysis.
Costs: Total: $30,000 (U.S. $13,000) per vear
Tezrm: Initial 3 years
Activities: o Information dissemination has begun in the context

of the IEA forestry meeting.

o A list of all possible conversion processes has
been compiled.

o Ireland is sponsoring a meeting in September 1978
on systems analysis applied to biomass conversion.

Benefits: Though this agreement is less than 5 months old,
some anticipated benefits include:

(o) Reduction of time necessary for systems
integration into the domestic program;

o Development of more advanced conversion techiques,
and

o Increased data base aiding domestic users through
U.S. information dissemination efforts.

26
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2.3 Bilateral Agreements

2.3.1 Introduction

This section provides summaries of the currently unsigned
agraements with Japan for cooperative efforts in a variety of solar
technologies, the agreements with France for 3oint research and
testing of solar thermal conversion systems and focused helioszat risk
assessment, the agreement with Spain for five solar energv projects,
the agreement with Saudi Arabia, the agreement with the U.S5.S.R. for
joint solar technology development and transfer, and the LDC program.
additional bilateral agreements are currently being negotiated between
the U.S. and Italy, Brazil and India. How;ver, because the scope of
those agreements has not vet been determined, they were not included

in this section.
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2.3.2 1)

Signed:

rlemorandum of Understanding Between the United States
Energy Research and Development Administration and the
French Mational Center for Scientific Research for
Cooperation in Joint Research on Solar Thermal Conversion
Systems = Summary

Memorandum of Understanding Between the United States En=
ergy Research and Development Administration and the French
National Center for Scientific Research for Cooperation on
Certain Safety Aspects of Solar Power Towers - Summary

May 1976 and September 1977.

Participants: U.S., France

Objective:

activities:

Solar thermal:

o Share information on research regarding the design
and prototype construction of cavity hoilers,

o] Test and evaluate several prototype svstem
components, and

Solar power towers:

o Assess the risks associaved with heliostat
fields and soclar towers.

U.S. has spent approximately $50,000 to data

Two years from date of signing, renewed by mutual
consent

Solar thermal:

o Testing and evaluation of

- Radiatjion receivers,
- Cavity/boiler/superheaters, and
- ancillary controls,

Solar power towers:

o Conducting tests of 68 flat heliostats in Odeiiio,
France on

- Flux intensity measurements of
single heliostat beams versus distance at
ground level and

- Qualitative and quantitative characterization
of light reflected into the airspace above the
fields.

© Similar tests are being conducted in Albuquer:ue,
New Mexico for 78 focused heliostats.
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Senefits:

Comments:

Solar thermal:

Development of an optimal cavity boiler,

Development of optimal subsystems associated with
solar thermal conversion such as heliostat guidance
and control eguipment and heat exchangers,

Access to French experience with large solar
furnaces,

Solar power towers:

o

Determination of danger thresholds and development
of procedures for piloting aircraftc over heliostat
fields, and

Expansion of U.S. capacity to develop heliostat
testing methods.

Potential areas for future U.S.~French cooperation in
solar energy R&D are being discussed. It is hoped that
a broader official agreement may be developed. Areas
of amutual interest include:

o

o

Testing of parabolic dish collectors,

Testing of heat transfer fluids,

Comparison of analytical predictions ari
experimental measurements of convective and
radiative heat loss of solar-thermal power-tower

voilers,

International symposium on thermal electric solar

energy systems,

Pericles type collectors,

Biophotalysis studies,

Climatology studies,

Parabolic mirrors (cylindrical or axisyrmetric),
Systems for LDCs,

Development of hemispherical-collector solar
thermal plants,

High temperature, second generation solar thermal
plants,

Cross use of both countries' R&D facilities, and

Information dissemination.
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2.3.3 Agreement Between the United States Dapartment of Energy and
the Agency of Industrial Science and Technology, Japan in
che Field of Solar Energy = Summary

Sigred: Not yet signad
Participants: U.S., Japan

Chjective: Establish a balanced exchange of solar energy
technology for the mutual benefit of the parties.

Scope: Specifically, this agreement is expected to include
the following systems: ’

Photovoltaic power

Solar thermal,

Solar heating and cooling, and
Service hot water supply.

O o0o0O0

Other potential systems may be:

(e} Ocean energy, .
o Biomass conversion, and
o Wind power.

Costs: $40,000 per year to the U.S.

Term: Ten years; can be extended by mutual agreement of the
parties.

Activities: o Visits by specialists to each country, (under 1974

U.S./Japan umbrella agreement on energy R&D},
o Information exchange

o Development of plans to exchange information on
test procedures, standards development, and
standard equipment and devices.

Anticipated

Benefits: o Access to information regarding fabrication
processes developed by the Japanese which have not
yet been developed in the U.S.

o Access tn Japanese experience in thin film
photovoltaic cells, solar thermal furnaces,
elactric conversion, and ocean thermal electric
convarsion. Japan's "Project Sunshine" is
expected to achieve substantial cost reductions for
photovoltaic cells. Transfer to the U.S. of
Japanese cost-reduction techniques would be a
great asset to the U.S. photovoltaic development
program. -
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Problem Areas:

[

Information exchange on test procedures,
standards development, and standard ecuipment and
devices provides a basis for increasing the
quality solar energy components and systems.

This is potentially significant since Japan and
the U.S.--along with France--are potentially

the major competitors in the international solar
market.

The U.S. may transfer more technology to Japan
than it will receive from that country because
U.S. solar technologv is, in general, more
advanced than that of Japan. Any such imbalance
in the information exchange could lessen the U.S.
competitive position in the international solar
market .

Flow of information has tended to favor the
Japanese, because there are more English-speaking
Japanese solar experts than Japanese-speaxing
American experts. :

Opportunities for U.S. market levelopment within
Japan are very limited (with the possible
exception of water heaters in rural areas, where
demand is estimated to be 200,000-300,0C0 units
per year).

1
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2.3.4 Project Agreement Between the Saudi Arabian National Center
for Science and Technology and the Saudi \rabian Miniscry of
Finance and National Economy, Jointly, and the United States
Department of Energy and the United States Deparcrment of
Treasury, Jointly, for Cooperation in the Field of Solar
Energy - Summary

Signed:
Participants:

Objective:

Scope:

Costs:

Texm:

Activities:

October 30, 1277
U.S., Saudi Arabia

Cooperation in solar technology development and
facilitation of solar technology transfer.

All types of solar systems and technologies are
included:

Centralized,
Dispersed,

Solar thermal,
Photovoltaics,
Siomass conversion,
Wind, and

Ocean.

000O0ODO0OO

Total cost is $100 million over 5 years, to be
shared equally by the U.S. and the Saudi Arabians.

Five years

o U.S. and Saudi representatives met in June, 1978,

and reached agreements or the Technical Progranm
Plan and Management Plan. ’

o The Preliminary Management Plan established an

Executive Board comprised of three representatives

each from the U.S. DOE and the Saudi Arabian

National Center for Science and Technology and one
representative each from the U.S. Department of the
Treagury and the Saudi Arabian Ministry of Finance

and National Economy.

o The Preliminary Technical Program Plan identified

Zive major areas for solar research and
development.

- Solar energy availability in Saudi Arabia,

- Thermal processes,

- Storage,

- Fuel production,
32



rotential
Senafits:

- Solar electricity generation, and

- Other alternative solar-related sources such
as wind, geothermal, and ocean thermel
anergies,

Solar demonstration ooportunities stimulating
interest in the use of solar energy,

Application of solar technologies in Saudi Arabia
relevant to other OPEC nations and LDCs,

Commercial potential in Saudi Arahia and other

- QPEC countries for U.S. solar manufacturers

(significant in light of marketing efforts being
made in Saudi Arabia by France, West Germany,
Australia, Switzerland, Canada, India, Italy,
Japan, the U.K., and the People's Republic of
China). .
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2.3.3 Treaty of Friendship and Cooperation Between Spain
and U,S. =~ Summary

Signed:

Parzicipancs:

Obseczive:

Scope:

Aczivities:

Benefits:

September 1976 (Solar activizies are one component of
the broader treazy)

C.S., Spain

Test a variety of solar technologies in Spain in the
context of the U.S.~-Szain Treaty of Friendship and
Cooperation.

Solar thermal central receiver system, wind and
meteorology technologies, heating and cooling, and
photovoltaics.

FY 78: §700,000,

Five years

o Team of U.S. solar specialists visited Spain in
1976 to assist the Spanish in:

- Setting up a national program for solar R&D,

- Identifying solar technologies and
applications,

- Setting priorities, criteria and procedures,
and

- Preliminary assessment of potential projects.

o A substantial number of visits to the U.S. have
been completed by Spanish government
representatives and solar specialists from Spanish
private institutions.

o Opportunity for U.S. to test a 1 MWe central
receiver system,

o] Opportunity for U.S. consultants and manufacturers
to provide hardware and software not available in
Spain,

o] Opportunity to demonstrate space heating and
cooling systems, industrial process heat systems
and solar assisted heat pumps (valuable
opportunity to investigate a potential market for
these near term technologies),

o Further research on solar energy conversijon and
heterogeneous catalysis,

° Further development of two-sidéd solar cells,
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Opportunity to determine which variations of
state-of-the art technologies lead to optimal
efficiencies and costs, and

Opportunity to Ademonstrate U.S. technology in
large potential market
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2.3.6 Agreement Between the United States of America and =he Union of
Soviet Socialist Republics on Cooperation in the Field of
Energy - Summary

Signe: June 28, 1974
Participants: U.S., U«.S.S.R.

Objective: Coopaeration in solar technology development and
facilitation of solar technology transfer.

Scope: Development of different nonconventional fuel sources
including:

o Solar thermal, and
o Photovoltaics

Costs: Each country bears its own costs. U.S. spenés $30,009/
year. . .

Term: Five year periods unless suitably terminated by either
party. .

Activities: o A number of exchange visits have taken place. The

first occurred in January 1974 when, under the
terms of the 1973 Science and Technoloay
Agreement, a four-member NSF team went to the
U.S.S.R. to establish the basis and format for
future cooperation.

o U.S.S.R. solar specialists visited the U.S. in
June 1974 and February 1976.

o U.S. solar specialists visited the U.S.S.R. in
September 1974, July 1977, and September 1377.

o Tha Soviets have expressed interest in expanding
the agreement to include wind energy technologies.

Benefits: o The U.S. has access to Soviet R&D efforts in
gallium arsenide photovoltaics, multiple-function
silicon solar technology, Stirling engines applied
to solar concentration systems, and open=cycle
space cooling systems for buildings.

o Due to restrictions on trade between the two
nations, it is extremely unlikely that a solar
technology exchange between the U.S. and the
UsS.S.R. will lead to Soviet penetration of the
American market or vice versa.
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P:obiem Areas:

0

Information has resulted in the assessment that in
some areas Soviet solar technology is 2 to 5 years
behind U.S. R&D efforts. This is significant for
the direction of future cooperative activities and
near-term ability to compete.

Cooperation has been hampered by an unevenness on

the part of the Soviets in their ability to
cooperate.
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2.4 International Energv Devalopmen: Program

2.4.1 Introduction

The LDC energy program was initiated in response to Presidential
Directive =2 issued in HMarch 1977. At ghat time the Prasident called
for the U.S. Government to use its scientific, technical, planning and
management expertise in cooperation with other industrialized coun-
tries to help LDCs meet their energy needs in a manner consistent with
global resource, security, and environmental concerns.
2.4.2 Summary
Initiated: September 1977
Participants: Egypt, Peru, U.S.

Objective: Demonstrate that the U.S. can, through collaborative
efforts with the LDCs, assist them in developing a set
of credible energy strategies, using a systematic an-
alytical approach.

Costs: For FY 78: S5 million; 12 manyears Federal staff;
40 man years contract staff

Activities: o The primary activity in FY 78 with both Egypt and
Peru is the preparation of a country energy and re-
source assessment. These assessments include an
evaluation of the current (energy) resource posi-
tion of the country, an analysis of energy supply
and demand (for 1985 and 2000), a determination of
the applicable energy technology and resource
alternatives, an assessment of the environmental,
social, and economic impacts of potential sub-
stitutions, and the development of energy options.
These energy options are aggregated to form a set
of practical energy strategies which the
participating countries can use to form implement-
ing strategies.

o In addition to the strategies themselves, -
implementation plans for each are developed, and
those "next steps" which the host government
should undertake in the near future are also set
forth.

Anticipated

Benefits: o Assist LDCs in shifting from reliance on petroleum
imports to reliance on indigenous energy resources
of all types, including solar.
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Provides a framework for setting priorities in
cooparative enargy development between LOC's and
possible donor nations and institutions.

Provides policy makers in developing countries a
sound information base for energy strategies.

Evaluates the costs and benefits of various
energy sources on a national basis.



APPENDIX D

INTERNATIONAL ENERGY DEVELOFMENT PROGRAM
COUNTRY ENERGY ASSESSMENT APPROACH OUTLINE
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1.

3.

7.

Rotes to Flowchart on Reference Case

Projection Methodology

These are to be Reference Projeétions for policy arnalysis,

predictions or forecasts.

Current RES designed in terms of activity levels, process
efficiencies and fuels. Rural and urban sectors;
c;mmercial and non-commercial fuels are distinguished.
Projected activity levels are indgpendent of fuels ard
based on economic development plan or social/econcliic
goals: Reference Energy Systems will be established for

1385, 2000, 2020.

Rural and urban populations and antivities will te

distinguished.

The “technologies" and fuels used to provide energy to
end use activities will -be projected based on currant
trends, national plans, economic_competitiveness,

resource constraints, and social preferences. Human and

animal power will be included.

Supply and conversion technologies will be selected on

the same bases as end use technologies.

If available in-country, or if data and time permit
their construction, optimization rodels of individual
sectors in the entire energy system can be used to gulcs

the choices of technologies énd frels.




10.

11.

The methodology provides an indegencdent projecticn of

electricity demand which can be compared with in-country
electric sector projectiosns. Comparison may lead to

adjustment of electric shares in certain end uses.

Expected GD? growth rates from National Economic Develop-

ment Plans or other sources will be used, along with the
income elasticities of demand (e.g. from inter-country
analyses) to‘project total energy resource requirements.

These will be used as a check, qnd;possigly for adjuvst-~

ment of total resource requiremen% implied by the piojest=d

RES.

distorical trends of sectoral growth and fusl us= sy pe
used to project independently future fuel-specific
sectoral enexgy use for guidance in constructing the

projected RES.

implications of the reference projection to be calculated
include:

a) total energy resource requirements

b) dimport and/or export requirements

C) energy costs to conéuyers

d) capital requirements

e) balance of trade effects

f) labor reguirements

g) envircnmental izmplications

o3



12. Level of detail and reliability will depend om availabi-
lity of data. Detail can be built up in those sectors

which pertain to potential coliabprative activities.
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World Bank Projects Involving Solar Energy

The Bank is financing the development of solar energy in a variety of appli-
cations in the developing world.

Direct Use of Solar Energy

An industrial development project in Israel provides US$900,000 for applied
research into the use of non-convactive solar ponds as a means to collect and
store energy. A commercial prototype heating and cooling system is being built
in a hotel near the Dead Sea. The project also includes US$1.5 million for the
develcpment of solar powered engines, which are being designed to require little
maintenance so that they can replace small diesel engines in various village
applications.

A recently negotiated demonstration project will generate information concerning
the feasibility of utilizing solar power to pump water, by field testing different
technological approaches. The Bank will act as the Executing Agency for a US$1.25
million project funded by the UN Development Programme. Demonstration areas are
proposed for India, Sudan, Mali and the Philippines.

A Bank-sponsored rural development project in the high semi-arid plains of
Bolivia will spend US$165,000 to help a local institution adapt and develop low
cost solar energy devices for heating, pumping, food drying, and greenhouse
agriculture. The intent is to replace animal dung as the main source of household
energy, freeing it for use as fertilizer.

The Bank promotes the use of solar hot water heaters in educational
facilities as technological demonstrations. A project in Liberia, for instance,
has financed the installation of solar devices in faculty living quarters of
rural schools.

Indirect Use of Solar Energy

Wood will continue in the foresceable future to be the main source of energy
and the principal building material for a large proportion of the world's poorest
people. Accordingly, the Bank has financed a series of 16 fuelwood projects to
date, with a further 15 being planned. Several of these projects also include
provisions for exploring the large potential savings in fuel attainable through
the introduction of improved wood stoves and through simple wood preservation
systems in buildings.

Several governments embarked upon reforestation programs in the past without
paying sufficient attention to the many constraints posed by the conditions of the
land and the availability of sound management. The result was often a degeneration
of the plantations. The Nigeria-Lafia/Ayangba project exemplifies the careful
planning involved in Bank-financed forestry projects. It concentrates on
strengthening the forest service with a sound technology to undertake replenishment
of the fuelwood resource base and, having demonstrated this on government land,
subsequently developing a private and/or community reforestation program.

DG



Rural Energy Studies

The Bank is assisting the Colombian government in its Rural Energy Planning
Exercise. The objective is to develop a planzing approach for identifying,
preparing, and implementing bankable rural energy projects. The study recommends
the establishment of a Central Unit to organize and promote research and develop-
ment of rural energy equipmont such as solar heaters, biogas devices, and windmills.
The Bank has offered to assist in implementing this second phase of the exercise.
Similar studies will likely be funded by the Bank in four additional countries
through forestry project components.

As part cf its general efforts to assist developing countries in preparing
energy policies to meet their future needs, especially in the rural energy
sectors, the World Bank has carefully monitored progress in technologies relating
to "non-conventional” energy sources, among which is solar energy. Bank staff,
for instance, have produced two reports that explore the techno-economics of
pPhotovoltaic technology as applied to rural education, health, forestry, and
other applications in developing couatries.

The Bank also finances studies that explore the utilization of solar energy
in particular situations in member countries. The Khumbu Development Plan, for
instance, was produced in conjunction with a tourism project in Nepal. Although
tourists supply a major source of income to this region, they add substantially to
the already excessive use of firewood. The progressive denndation of the steep
Himalayan slopes will continue unless alternative energy sou.ces are developed,
The study thus proposes the introduction of flatplate solar collectors for heating
and cooking in the lodges and campsites, as well as to initiate reforestation.
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THE WORLD BANK AND SOLAR ENERGY

Introduction

1. As part of its general efforts to assist developing countries in
preparing energy policies to meet their future needs, especially in the
rura) energy sectors, the World Bank has car~fully monitored progress in
technologies relating to so-called "non-conventional' energy sources, 3Imong
which is solar energy.

2. The Bank intervenes in such fields as solar energy development only
if it becomes apparent that developments which might be of value to developing
countries are being overlooked or ignored, or if financing for their
development and adaptation to the needs of developing countries is not forth-
coming from other sources.

3. Widespread utilization of solar energy will depend on the development
of improved technology and materials, and even more on a reduction in price

of solar devices. This latter is critically importaat for the use of

solar energy in developing countries. The present state of solar technology
gives reason to think that the nccessary rdvances in technolegy may be
forthcoming in the not-too-distant future, and that it is now appropriate

for the Bank to fund a modest fileld programme to demonstrate the feasibility

of using solar energy in developing countries and to enable the inhabitants

of those countries to gain operational experience in their use.

I. World Bank Projects Involving,Solar Energy

4, (1) Over 60%Z of Bolivia's 5.6 million people live in the difficult
rural conditions of the Altiplano, (high gsemi-arid plains over 12,000 feet
above sea-level) where, despite average daily temperatures below 50° Fahrenheit
there is a very low rate of energy consumption and the majority of the people
depend on non-commercial energy sources. Fuels used in the home are those
locally available, ysually consisting of dried animal dung, grass knots, scrub
twigs and roots. Currently, animal dung is the single most important

sources of fuel for houseliold consumption in these areas, but non-commercial
energy resources in the rural areas are inadequate to meet household require-
meats, being sufficient only for limited cooking, but no heating, during

the harsh winter months. Also, the use of dried animal dung as fuel
eliminates its use as fertilizer. Alternative sources of energy for use on
the Boldivian Altiplano are thus of critical importance. The Altiplano
receives high levels ot solar energy, ranging from about 400 calories per
square centimcter per day in the winter months to more than 600 calories per
square centimeter per day in summer; this is well above the minimum limits
for operation of solar encrgy devices. The physical conditions of the
Altiplano, with an average of 2,500 sunhours per annunm, thus make the region
ecspecially suitable for the use of solar energy as one of the substitutes

for coaventional cnergy, and the Government places -a high priority omn gsolar
energy development. A Bank-sponsored rural developmant project approved in

B8
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in December 1977 wili spend US5165,000 over a four-year period in helping a
local institution to adapt and develop low-cost energy devices for heating,
cooking, pumping, food drying and greenhouse agriculture. First practical
applications are expected to be operating by 1980.

5. (11) Research on Solar Ponds and Rankine Cycle Turbines in Israel.
An industrial development project in Israel supports a USS1.7 million

program of applied research into non-convective solar ponds as a means of
collecting and storing solar energy in the form of low-temperature heat. A
solar pond is an artificial shallow pool of water which absorbs the sun's heat-
and transport it to a dense bottom layer of brine, which often reaches a
temperature of 90°C (1947F). First results are promising and a commercial
prototype of a solar heating and cooling system using solar ponds is being
built in a hotel near the Dead Sea. The project also includes support for

the development of solar powered engines, including construction of prototypes
and market studies. The engines are being designed to require little mainte-
nance and it is hoped could replace the small diesel engine in various
village applications. The total Bank contribution to the overall cost of the
whole project is US$5 millionm.

6. (11i) Solar Water Heaters in Education Projects. The Bank is
increasingly involved in the construction of education facilities. The

Bank promotes the use of decentralized energy systems, including solar energy,
for such projects especially those in rural areas where they most are cost-
effective., An education project in Liberia includes a component for financing
the installation of solar water heaters in the houses of teaching staff in
rural schools.

7. (iv) Demonstration of Solar Powered Pumping Equipment. (For small
gcale irrigation purposes in developing countries). The project will probably

be funded by the UNDP with the World Bank as Executing Agency. Four demonstration
areas are proposed in India, Sudan, Upper Volta, and the Philippines. The
estimated cost is around US$1.25 millions. Since the detalls of the project

are still under negotiation it is not possible to be mcre precise, but the

overall objectives of the project will be to gain field operating experience

and to act as a demonstration of the feasibility of utilizing solar energy

for water pumping.

II. Studies Concerning the Global Applicability of Solar Energy in Developing
Countries .

8. (1) Study entitle "Fnergy and Development” by Dr. Jyoti Parikh of the
International Institute for Applied Systems Analysis, Laxenburz, Austria. This 1is
a study of overall encrpy needs in the developing countries with special emphasis
on the needs of rural areas., While dealing with overall enerzy requirements, it
contains a fairly extensive section on solar energy utilization and potential.

o)t
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9. (1) "Solar Energy Subsystems': Summary of International Program
of Solar Fnergy Research and Development. Dr. Anwer Malik, Director of the
Solar Energy Program of the Kuwait Institute of Scientific Resear:h, acting
a8 consultant to the Bank, summarized the status of the solar energy research
programs in some 80 countries around the world. The report gives an account
of the existing state of currently available solur technology.

10. (111) Two studies by Bank Staff
1/
- "peveloping Country Applications of Photovoltaic Cells"
- "“Solar Photovoltaic Cells in Developing Countries" 2/

describe the potential applicability of photovoltaic technology to rural educatlonm,
health, forestry and other applications in developing countries. These papers
were originally presented to international symposia of solar energy manufacturers
and researchers, and were intended to bring to the attention of these experts the
importance of the developing country market to the commercial future of photovolraic
technology. A third study of Bank staff "Critical Factors in Economic Evaluation
of Small Decentralized Energy Projects"3/, points out a number of pitfalls that
face a researcher who seeks to justify the application of a small scale energy
technology to a particular development need. It points out, for example, the
necessity for careful pricing of inputs and outputs and realistic estimates of

the physical quantity of useful output.

1II. Studies of the Applicability of Solar Energy to Situations in Particular
Countries

11. (1) Khumbu Valley Tourism Study (Nepal)

With funds provided under an IDA Credit for the first tourism
project in Nepal (291-NEP), a study was carried out by Nepalese consultants on
the development of trekking tourism in the Khumbu Valley, which leads to Mount
Everest. The Khumbu development plan proposed solar energy as a substitute for
firewood, the demand for which is leading to progressive deforestation of the steep
slopes of the Himalayan region and the irreversible loss of the thin top soil in
these areas. Trekking tourists represent a major source of income and employment
for the inhabitants, and a source of foreign exchange earnings for Nepal. The
tourists add substantially to the use of firewood, which is already excessive, and
ecological damage will continue unless alternative energy sources are developed
for cooking and heating. The development plan proposed the use of solar energy
to produce heat and hot water for the tourist trekking lodges and camp sites.

12. (11) "potential Use of Solar Water Heaters in India" by Dr. P.K. Rohatgi,
Director, Council of Scientific and Industrial Research Complex, Cochin, Kerala,
India.

13. This wss a study of the possibility for local manufacture and use of solar

1/ Weiss, C., and Pak S., "Developing Country Apllications of Photovoltaic Cells",
World Bank S&T Report No.7, Jan. 19.

2/ WVeiss, C., "Solar Photovoltaic Cells in Developing Countries', World Bank S&T
Report No.26, Nov.l. .

3/ Pak, S. and Taylor C.R., "critical Factors in Fconomic Fvaluation of Small
Decentralized Enerpy Projects', World Bank S&T Report No.25, Nov. 1976.
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water heaterss In todls tor dawest be and {adustrlal) purposes. The survey

Involved some t{eld favest fpat fons and an analysts of pruductlbn costs and
material requirements ander tndlan conditions, and of the potential market

for solar water heaters n India.
14, (111) Rural Fnergy Study in Colombia.

In cooperation with Colombian organizations the Bank is assisting a Rural
Energy Study in Colombia which includes, among other objectives, the deve-
lopment and use of solar energy devices in rural areas. The main objective
of the program however, is to set up the appropriate national institutions
to plan and impiement rural energy projects in a comprehensive manner. A
first 180 page report dealing with one rural region (Antioquia) presemts an
in-depth analysis of the situation and proposes recommendation for tackling
with it.

Note on Biomass

The above 1ist does not (nclude Bank activities to increase the production of
biomass fuels (principally firewood) which some would also include under the
general umbrella of "solar energy".l/ The Bank has or is financing 16 fuelwood
components of Rural Development Projects and is planning to finance 15 others
in the next few years (A list 1s attached on Annex 1l).

177 " Ta effect there Is no precise definition of solar emergy. Broadly taking
it could include hvdroelectricity and even fossil fuels. The energy of the
sun, of course, (s derived from nuclear sources.
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ANNEX
Page 1 of 1

Bank-financed Projects with Fuelwood Components

1973 Mauritius Rural Duchcpment (Cr. 419-MA¥) -
Niger Drought Relfcf (Cr. 441-NIR)

1975 Mali Livestock (Cr. 538-MLI)
Niger Rural Development, Maradi I (Cr. 608-NIR) "

1976 Korea Rural Infrastructure (Ln. 1216~FKOR)
Senegal Sine-Saloum Rural Deveclopment (Ln. 1113-S7)
Nepal Rural Development I (Cr. 617-NEP)
Colombia Rural Development I (Ln. 1352-CO)

1977 Tanzania Tobazco Processing (Cr. 658-TA)
Sudan Savannah (Cr. 718-SU)
Nigeria ~ Lafia and Ayangba Agriculture Developmentﬂ[Lafia (Ln. 1454"UNI{
Brazil Minas Gerais Rural Development (Ln. 1362~BR) Ayangba (Ln. 1455-UNI)

Chad Sahelian Zone Rural Development (Cr. 739-CD)
Philippines Rural Development III (Cr. 1010-PH)
Pakistan Hill Farming Tech. Development (Cr. 751-PAK)
Kenya Bura Irrigation (Ln. 1449-KE)

Projects Under ldentification, Preparation and Appraisal,
January 1678, with Fuelwuod Componunis

Tanzania Mwanza/Shinyanga Rural Developuent
Rwanda ~ Villape Afforestation

Burundi Village Afforestation

Somalia Rural Forestry Component

Malawi Rural Forestry Component

Nigeria Ilorin and Bida Agriculture Developament
Niger Forestry I

Mzli Forestry 1

Upper Volta Forestiy 1

Indonesia Yopyakarta Rural Development
Philippines Forestry I1 )
Thafland Forestry 1

India Fovesitry 1!

Bangladenh Foruscry 1

Jamaica Forestry I




ANNEX

APPROPRIATE TECIMNOLOGY AND WORLD BANK ASSISTARCE TO THE POOR

FUELHOOD

1. FAO estimates indicate that about 1.5 billion of the

world's poorer pcople use non-mineral fuel for their domestic needs. Their
fuel sources comprise largely firewood, augmented with agricultural residues,
forest litter and dung. Becanse of the expected persistent low incomes

of this group and the anticipated relative price increases in fossil fuels,
{t has become incrcasingly apparent that firewood will continue to be a
main source of cnergy to a large proportion of these poorer people in the
forcseeable future. Besides being a primary source of fuel, wood is also
the principal building material used by many of these people. Accordingly,
the Bank is engaged in developing a series of fuelwood projects with

menber countries. To date, some 16 fuelwood components have been firanced
and a further 15 projects are in the stages of identification-appraisal,
see Attachment 1.

2, #hilst the need to develop large-sc.le fuelwood programs is a
matter of extreme urgency in many countries, there are several constraints
inhibiting the pace at which fuelwood reforestation can be implemented.
Important among these are: non-availability of land for tree growing in
areas of excessive land pressure for food production; lack of management
control over land selected for afforestation which has been customarily
used for cormunal grazing and is often subject to annual burning to
stimulate young herbage; absence of a sound technical package suitable

for the area; weak management and extension and the resultant poor responses
from beneficiary farmers in establishing, and more importantly, maintaining
fuelwood plantations.

3. In response to tle urgency of the need, several governments have
embarked upon reforestzcion programs without paying sufficient attention
to solving the conciraints. This has resulted in very poor survival of
the plantations. Since such programs commonly include a proportion of
self-kelp by the tuneficiary group, there is the danger that the momentum
for the programs s lost both at the farmer participatory level and within
the agencies promoting the programs. These failures highlight the impox-
tance of careful preparation of fuelwood projects so as to achieve defined
objectives within least-cost formulae and the need to design projects to
suit the circumstances of specific target groups.

4. The Bank-assisted Korea Rural Infrastructure project demonstrates
a successful approach to fuelwood reforestation on private land based on:
selected participatory groups, known as Village Forestry Associations (VFA),
accepting accountability for maintaining the plantations; the mobilization
of self-help labor; strategic inputs of management and planting material
being provided by government. The approach, which is integrated with the
Saemaul Movement (Rural Sclf~Help), has been developed after some ten
years of persistent government endeavor to achieve reforestation through
“"Greening" programs which met with only l1imited success. Steps were taken
in 1973 to minimize the constraints to the success of the earlier programs;
legislation was strengthened to give closer management authority to the
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government's forest service over private forests, which was particularly
directed o absantee owners; VFAs were strengthened both in authority
and techaical staff; and, the extension wing of the forest service re-
inforced. A national survey was made to determine fuelwood requirements
by location and establish priorities of action. At the village level,
each village has a Saemaul Committee which decides on needs and priorities
and formulates requests to District and County Committees; Forestry work
1s the responsibility of the VFA, operating within the Saemaul Movement.
The VFA can obtain technical guidance from both foresters of the VFA
Union, (which articulates upwards through district and county level to
national level), or the forest service. Under the revised forest legis~
lation requiring reforestation of steep non-agricultural land, most
private owners find it to their advantage to have the VFAs undertake the
planting operaticns. The annual planting rate attained over 40,000 ha
in 1975 and has exceeded 50,000 ha in the last two vears.

5. A different approach is being taken in other projects. For
example, the Nigeria-Lafia/Ayangba forestry component concentrates on
establishing fuelwood plantations on government land, although flexibility
is provided in the project to promote tree planting on private lands.

This approach has been taken because of the degeneration of community tree
plantations which were established in the area under earlier programs.

The objective of the component is to strengthen the forest service with

a sound technology to undertake replenishment of the fuelwood resource
base and, having demonstrated this on goverament land, subsequently to
develop a private and/or community fuelwood reforestation program. In

the Pakistan Hill Farming and Tanzania Mwanza/Shinyanga rural development
projects, a blend of both government and private/communal plantations

will be established. In these projects also, the emphasis is directed to
building up the competence of the forest service in fuelwood reforestation
whilst at the same time phasing in a growing proportion of self-help tree
planting on private land as the technical and social constraints are solved.

6. A significant feature which has emerged from our work with

fuelwood projects is the large potential savings in fuelwood which is
attainable through the introduction of improved wood stoves; and in buildings,
through simple wood preser-ation systems. Components to implement pilot
schemes to explore this potential have been included in the Pakistan and
Tanzanian projects referred to in para. 5. It is proposed to pursue this
potential in future project design.



~Attnchngnt 1

Bank-financed Projects with Fuelwood Components

1973 Mauritius Rural Development
Niger Drought Relief

1975 Mali Livestock
Niger Rural Development, Maradi I

1976 Korea Rural Infrastructure
Senegal Sine-Saloum Rural Development
Nepal Rural Development I
Colombia Rural Development I

1977 Tanzania Tobacco Processing
Sudan Savannah
Nigeria - Lafia and Ayangba Agriculture Development.
Brazil Minas Gerais Rural Development
Chad Sahelian Zone Rural Development
Philippines Rural Development III
Pakistan Hill Farming Tech. Levelopment
Kerya Bura Irrigation

Projects Under Tdentification, Preparation and Appraisal,
January 1978, with Fuelwood Components C

Tanzania Mwanza/Shinyanga Rural Development
Rwanda ~ Village Afforestation

Burundi Village Afforestation

Somalia Rural Forestry Component

Malawi Rural Forestry Component

Nigeria Ilorin and Bida Agriculture Development
Niger Forestry I

Mali Forestry I

Upper Volra Forestry I

Indonesia Yogyakarta Rural Development
Philippines Forestry II

Thailand Forestry I

India Forestry II

Bangladesh Forestry I

Jamaica Forestry I




