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1, VSMMARY REVIEW or EXISTING FEDERAL PROGRAMS
 

The Federal Goverment has a growing number of international
 

activities relating to solar energy. 
These "programs," which ave
 

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 'egard to programs with
 

developing countries.
 

The scope of existing activiLies is broad, iAcluding cooperative
 

arrangements and agreements with both industrial and developing
 

countries in research and development on solar technologies, 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 International 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,
 

particularly 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 agreed that: 
 "To help developing
 



countries, we will intensify our national development assistance
 

progres 
in the energy field and we will develop a coordinated effort
 

to bring into use renewable energy technologies and to elaborate 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 assesqment 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
 

energy 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 Foreign Assistance Act of
 

1961 authorizes energy activities related to rural development
 

programs, including rural electrification. 
Section 106 (Technical
 

Assistance, Energy, Research, Reconstruction and Selected Development
 

Programs) 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
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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 energy." Section 107
 

(Intermediate Technology) authorizes assistance in appropriate or
 

intermediate energy technologies. In addition, while not a source of
 

funding, Section 119 (Renewable and Non-Conventional Energy
 

Technologies) calls for "assistance for cooperative programs with
 

developing countries in energy production and conservation, with
 

particular emphasis in programs in research, development and use of
 

small-scale decentralized, renewable energy 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: "encouraging 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." In Section
 

2, the law explicitly recognizes that "the early development and
 

export of viable equipment utilizing solar energy, consistent with the
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established preeminence of the United States in the field of high
 

technology 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 Autborization Act of 1978 Civilian Applications, there is a one

line item, "International Cooperation in Non-Nuclear Technologies," which
 

authorizes 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: 
 "(1) 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 applica

tions, in the activities of the international financial institutions.
 

2.7 Organic 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
 

4
 



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 obstacles 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,
 

0 	 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 energy focus primarily on assistance for
 

cooperative programs with developing countries in decentralized
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renewable energy resources to support rural development efforts. The 

AID solar energy program should be viewed am a part of an overall
 

effort which aims at integrated development of the countries rather 

than an 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 significai.t energy component.
 

At the same time, AID has a diverse program dealing directly in 

energy which includes special studies of energy needs of developing
 

countries, establishment of a management training course, and support 

for solar technology development and demonstration. Primary among
 

these have been 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 include 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 service to the regional bureaus
 

and country missions in the development of energy projects as well as
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manage a centrally-funded program involving energy assessment*,
 

training in energy management, institutional development, and the
 

tenting and demonstration of renewable energy technologies. 
The
 

rigional bureaus are also expanding their capabilities and energy
 

assistance efforts similar to the Philippines program are being
 

planned for, among other, Thailand, Indonesia, Morocco, Jordan, Yemen,
 

Jamaica, Mali, Tanzania, Senegal, and Niger. 
DOE will provide
 

technical support for these 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. domestic solar program. A description of each of these
 

activities is contained in Appendix C. 
The principal focus of these
 

activities is the International Energy Agency (IEA). 
 Under the IEA's
 

Committee on Energy Research aid 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 systems, 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 proceed to joint hardware projects. 
For
 

example, the U.S. is presently contributing to the design studies for
 

two 500 kW solar power systems to be built in Spain under IEA,
 
auspices. 
 The U.S. also serves as the lead country for the Solar
 

Energy Pilot Study of the NATO Committee on the Challenges of Modern
 

Society (CCMS), which seeks to promote cost-effective applications of
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solar heating and cooling technology. Cooperative programa are 
planned with Saudi Arabia, under a $100 million ($50 million U.S
 

contribution) 5-year agreement, with Spain, under the U.S.-Spanish
 

Treaty of Friendship and Cooperation, with Brazil, in support of an
 

initiative by President Carter during his first April trip, and wit),
 

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 $i million in FY 78.
 

3.4 International Eawgy Development Program
 

In September 1977, President Carter approved an interagency pilot
 

program of cooperation with developing countries in non-nuclear 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 and Peru in
 

a comprehensive analysis of their energy resources and options,
 

including solar energy. 
The immediate objective is to demonstrate 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
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future demands in these sectors. The near-term results of the
 

assessumnts are expected to be:
 

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.)
 

" 	 A collaborative, objective evaluation of available data
 
regarding existing 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;
 

" 	 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 thilz- title will depend heavily on the 

evaluations of the pilot program described above. 
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3.7 

3.6 ACTION/Peace Corps Activiti-e
 

Feace Cori.s Volunteers 
 have been involved for many years in
 
adapting a 
variety of solar technologies the social,to econcijic, 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, including Nepal,
 
the Philippines, the Sahel, Central America, Ecuador, and Chile. 
In
 
FY 79, the Peace Corps is planning to implement a worldwide rural
 
energy audit. 
Volunteers who have lived for a minimum of I 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.
 

International Communications Agency
 

The ICA has incorporated solar energy 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. 
ICA
 
has also sponsored seminars on solar energy and prepared a video-tape
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3.0 

3.9 

recording on this topic for us* in individual countries. DOE solar 
prograu officials have also visited developing countries on ICA 

progrms. 

World Xank and Activities in Solar Energy
 

The World Bank currently funds a modest field program to
 

demonstrate the feasibility of using solar energy in developing
 

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 devijes 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.
 

United Nations Activities in Solar Energy
 

The U.N. Secretariat activities in solar energy are presently
 

focused in the Centre for Natural Resource, Eviergy and Transport and
 
the Office :7or 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 El Salvador to advise its government on
 
solar energy applications. Similarly, the U.N. plans to assist
 

Jamaica, Kenya and Pakistan to examine their solar potential as part
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3.10 

of an overall energy analysis. The CNRIT is concurrently collecting 
data "nd analysis on solar and renewable enerqy 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 Science and Technology for
 
Development (UNCSTD) scheduled for Augist 1979. Also, the UN
 
Secretariat has recommended that a Conference on New and Renewable
 
Energy Resources ke convened in 1981. This recoummendation will be 
considered at the July 1978 meeting of ECOSOC. 
The U.S. is
 

participating in the preparationu 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 (UNIDO) have programs involving solar technologies. 
UNEP
 
is preceding to establish two rural energy centers in Sri Lanka and
 
Senegal to illustrate the use of solar energy. UNIDO's techni.cal
 
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.
 

DOC Activities in Promotion of International MarketingofEnergy
Products 

For many years DOC has assisted U.S. industry in the international
 

marketing of energy generation and distribution machinery and 
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auxiliary equipent through it, 42 field offices throughout the Us,, 
its business assistance program managed in Washington, its overseas 

personnel and in association with the United States Foreign Service at 

Embassies and Consulates around the world.
 

For eighteen years 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, conferences
 

and symposia, and Video/Catelog Display Events. 
 Annually, on average,
 

twenty such events have featured energy generation machinery 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 cr 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. In 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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003 will provide the market economic and commercial knowledge, market 

research information, experienced promotion personnel, and exhibition 

expertise. The determination of country markets offering the 
est
 

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 people 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
 

primary 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
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will continue to need resources and-personnel allocations to meet 

expanding program objectives in energy. 

4.2 	 DOS Technical Corporation Agreements 

DOE international solar 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, the opportunity to:
 

o Gain confirmatory information on 	preferred apprr.iVheV0nd 
strategies for U.S. program plans,
 

o Spot inadequacies in U.S. solar programs,
 

o 
 Gain new information on technologies which are relatively

further advanced in other countries,
 

0 Undertake cost-effective development and testing projects

through cooperation and cost-sharing with other countries,
 

" Test technologies in advance of U.S. program plans on
foreign sites through using devices and facilities not
 
currently available in the U.S.,
" 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 are 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 beo sufficiently addressed in these activities., 

Consideration of commercial opportunities, an 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 office with
 

overall policy coordination Dy the office oZ International Affairs.
 

This situation has limited DOE's ability to implement overall
 

cooperative strategies. Issues concerning appropriate agency 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 assesments are made available, they will provide
 

a useful source of information for public and private sector decision

making on the focus and level of energy assistance 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 equipment 

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 products. 
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APPENDIX A
 

RELEVANT LEGISLATION
 



Note.-Foieign 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 S856.800.000 shall be available for grants: Provided, That of the 
amounts available for loans, not to exceed S865.400.000 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 Nutritoi.-(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 assistance, on such terms and 
conditions as he may determine, for agriculture, rural development, and nutrition. 
There are authorized to be appropriated to the President for the purposes of this 
section, in addition to funds otherwise available-for such purposes. S745,000.000 for 
the fiscal year 1977. and S580,OOO,OOOJbr thefiscalyear 1978. which amounts are 
authorifed to remain available until expended. 

(b) The Congress finds that, due 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 productivity of small farmers 
who constitute a majority of the nearly one billion people living in those countries. 
Increasing the emphasis on rural development 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 
S300 a year and which are the most severely affected by sharp 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. througb such means as creation and strengthening of local institutions linked 
to ihe regional and national levels; organization of a system of financial institutions 
which provide both savings and credit services to the poor: stimulation of small, 
labor-intensive enterprises in rural towns; improvement of marketing facilities and 
systems; expansion of local or small-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 lan tenure 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. 
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(e) In order to carry out the purposes of this section, the President is authorizedto participate in and provide, on such terms and conditions as he may determine,up to S200,000,000 to the International Fund for Agricultural Development. Thereis authorized to be appropriated to the President without fiscal year limitationS200.000.000 for such contribution. 
(M No funds may be obligated to carry out subsection (e) unless-(1) satisfactory agreement is reached on the Articles of Agreement for theInternational Fund for Agricultural Development;

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

(3) all donor commitments to the International Fund for Agricultural Develop.ment total at least SI,000,000,000 equivalent in convertible currencies, exceptthat the United States contribution shall be proportionately reduced if this combined goal is not met; and 
(4) there is equitable burden sharing among the different categories of con

tributors. 
(g) The President shall submit to the Congress full and complete data concerningUnited States participation in and operation of, the International Fund for Agricultural Development in the annual presentation materials on proposed economic

assistance programs.
(h) Of te hinds authorizedto be appropriatedby this section /br the fiscalyear1978. the President is requested to commit up to S60,000.000 ,br the purposes ofassistingIndia with foreign exchange costs.incurredin connectioa with the constrtc.tion of grainstoragefacilities or otherpurposes specified, in this section. " 
See. 103A. Agricultural Research..Agricultural research carried out under thisAct shall (1) take account of the special needs of small farmers in the determinationof research priorities, (2) include research on the interrelationships amongtechnology, 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
and other arrangements needed to assure that small farmers have effective 
access to
both new and existing improved technology.
 

See. 104. Population Planning and Health.
(a)I In orderto increasethe opportunitiesand motivation forfamily planningand
to reduce the rare of population growth, the President is authorized to furnish
assistance, on such terns and conditions as he may determine, .far populationplanning. There are authorizedto be appropriatedtc the Presidentfbr the purposes.of this subsection, in addition to funds otherwise availablefor such purposes,$167,000,000 jbr the fiscalyear 1978, which atount is authorized to rentain available until expended.

(b)I In orderto prevent andcomnbat disease andto help provide healthservicesforthe greatmajority, the Presidentis authorizedtofitrnish assistance, on such terms 

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

See. 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 agencies and regional
and international development organizations; 

(2) programs to help developing countries alleviate their energy problems by-1
[increasing 	their production and conservation of energy, through such means asJ

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 energy; 
(3) programs of research 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 means, tech
niques, and such other aspects of development assistance as the President may
determine 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 funded with earlier United States assistance; and 

(6) programs of urban development, with particular emphasis on small, labor 
intensive enterprises, 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 i'or the purposes of 

this section, in addition to funds otherwise available for such purposes,
S104,500,000 for the fiscal year 1977, and S105,000,000 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 S30,000.000 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 ionfood commodities provided through
private donations. 

See. 107. Intermediate Technology..-Of the funds made available to carry out 
this chapter for the fiscal years 1976, 1977, and 1978, a total of S20,000,000 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 
currently informed concerning the development ofRelations Committee fully, and 

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 Provlslon.-Assistance under this chapter shall 
or X of chapter 2 of

be furnished in accordance with the provisions of titles I, II, 


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. 

8 of this Act, wheneverSec. 109. Transfer of Funds.-Notwithstanding section 

the President determines'it to be necessary for the purposes of this chapter. not to 

exceed 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 fiinds made available for section 

667(a)(1). 

Sec. 110. Cost-Sharing and Funding Limts.-(a) No assistance shall be furnished 

by the United States Government to a country under sections 103 through 106 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 

or activity with respect to which such assistance is to be program, project, 
be provided on anfurnished, except that such costs borne by such country may 

basis and except that the President may waive this cost-sharing require"in-kind" 
ment in the case of a project or. activity in a country which the agency primarily 

responsible for administering part I 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 and Development, list of 

"relatively least developed countries", no grant assistance shall be disbursed by the 

United States Government under sections 103 through 106 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. 

11
 



(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 fur studies to identi,. and for openly carrying 
out. programs and activities which will encourage or promote increased adherence 
Lu civil and political rights, as set forth in the Universal Declaration of Human 
Rights, in countries eligiblefor assistance under this chapter. None of these funds 
may be used, directly or indirectly to influence the out.ome of any election in any 
country. 

Sec. 117. Infant Nutrilton.-The President is encouraged (I 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 levelfor such programs. 

Sec. 118. Environment and Natural Resources,-The President is authorized to 
furnish assistance under this part for developing and strengthening the capacity of 
less developed counte.es to protect and manage their environment and natural 
resources. Special eftbrts 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. 

See. 119. Renewable and Unconventional Energy Technologies.-(a)(1) The 
President is authorized to furnish assistance under this chapter for cooperative 
programs with developing countries in energy production and conservation, with 
particular emphasis'on programs in research, development, and use of small-scale, 
decentralied, 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 ii conjunction with 
activities under section 107 ofthis Act. These programs shall be directed toward the
 
earliest practicable development and use of energy technologies which are environ
nenially acceptable, require minimum capital investment, are most acceptable to
 
and affordable by the people using them, are simple and inexpensive to use and
 
maintain. aid are transferable from one region of the world to another.
 

(2) Of thefunds made available to carry out this chaprer for the fiscal year 1978,
 
up to $18,000,000 are to be used for carrying out this subsection.
 

(b)(1) In furtheranceof the purposes of this section, the President is authorized 
to carry out studies to identjft, 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 optionsfor implementing the purposes of this section, one of which shall be a 
proposalfr a nonprofit Government corporation (which would be designated as the 
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International Energv Institute) outside the Agency for International Development,"
The President sihall submit a comprehensive report on such review, to the Speaker of
the House of Representatives and the Committee nn Foreign Relations .ofthe Senate
by January 31. 1978. together with his recommendations as to which option should 
be implemented. 

See. 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 Nations, 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. 
(c)In developing this long-term program, the-President shall

(1) consider international 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 Committees 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-lmplementation.-(a) The President isauthorized to jijrnish assistance, on such terms and conditions as he may determine.
for the long-term development of the Saheliati region. Assistance furnished under
this section shall be in accordance with a long-term, multidonor development planwhich calls for equitable burdensharing with other donors and shall be furnished

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 theProgram. the extent of the contributions from other donor countries, t,,e effective
ness of the integrated effort through the Club des Amis du Sahel, and the progress
made inachieving the objectives of the Program. 

() There are authorized to be appropriated to the President for purposes of this
section beginning in tbhfiscal ' ar 1978, in addition tojfinds otherwise availablefor
such purposes. S200, 000.00C. except that not to exceed $50.000,000 may be appro
priated under this s-":,nJbrthe fiscalyear 1978. Amounts appropriated under this 
section (-reauthorized to remain available until expended. 

Is 



,-Public Law 93-47393rd Congress, S. 3234 
October 26, J974
 

Shllioat to £)IluV 

te sutbloal~t a wlgolaou, Ieral pit~gram of research. developulenrt, unl detaoa.the uiiazalj,,
0 ,f hOIJz~ncra U4 a viable urce fur.our
aaU.t.J Cflergy ncda* and far olher IsuritoN.

Be it elacted by the ,semiwte and tllo te o/ RepresentativesUnited Stutee of/.mnterica in Conasocmbled e/oS, esrv thebe cited as die- That this Acttioa Act of 19-4. au~rk.liiergy Research, a capDe ve lol iiien~ t In,n lIo Iltla RStacsstra. 
 leprh, :r.volop.ren, MndXCLAJ.zo flr n.VI-os A.UL Dmons-traiLonPOLICYSac. 2. (a) The Congresi hereby finds that-
Act or 1974. 

(1)the needs of a viable so'iety depend on nn ample supply of 
4ate.energy;
 
42 Usc 5551.(2) thecurrent imbalance between donestic suppliy(3)1 dependence ddemandfor fuels and energy is lt.e,on ho .,to persist for.......
 some time,;meti 
e
otinued indeicitel . .oe-newabletin; energy resources . cannot. articularly at. current rates of consump.

be 
(4) 


opment 
it is in the Nation's interest to e.-pedite the ]on-term develof renewable and no...iluin..as solar energy; energy res'oures, sueh 

.
(5) the var ious solar encrv.7 technologiesdifferinwg stages of develo are today at widely, 
 %ich some already near "estageof eOl,,mercnl
research ; applicatoionen t others still requiring basic(6 tie early development and export of viable equipment
atilizing solar energy, consistent withthe established pree"inenceof t.e I nited States i, tle held of hil teell-,",, 

1 produces, canmake a va 1ilalle conltriltcionl to our- bl.'uicp of
(7) the mass production anid use raileof equipmntr utillife:energy. will help to eliin:rt, tieledtpnde, ce solarupon of tle United slares
foreige enery sotiures mid pIolote tile national defense:(8) to date, the iiationiil effortdemonstration activities relating to the utilization of solar energy 

in researel, developnent, andhas been extremely limited: therefore(D) the urgency of the Natioh's criticalthe need energy shortages andto make clean and renewable energ.ymercially viable require tha l sternativ -research. ti e Nationdevelopment.i,,t l 
undertake an intsivesomestimated .edeal demonstraition protraminv:ellt ".hi.may with an

reach oree"eed 
- (b) The Congress declares that it is the policy of tihe Federal Govern.e) pursue a vigorous And viable Progrmresource assessment of researchof solar energy andfor our national needs: and 

as i major source of energy(2) provide
ticable mean 

for the development and denonstration of prac.to employ solar energy on a commercial scale. 
T)/I"/TON8


Sze. . For the purposes of this Act-(1)the term "solar ener--y" means 2 use 5552.energy which has recentlyoriginated in tle Sun. ineluiing direct anilindirect solar radia.on and intermediate solar energy forms such as wind. sea thermal

gradients, products of photosynthetic 
processes, organic wastes,and others; 
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at any itew or existina Federal laboratory (includina a non.Federal 
laboratory perfonnina fuctions mlcr a coatrnct entered into with 
the Projrct or with any of the a.-.ncirs represented in the Project as 
well as a laboratory whose personnel are Federal employees). 

I.'ER.VTIOVAL COOPERATION 

Sac. 11. (a) The Chairman, in furtherance of the objectives of this 42 usc 5s. 

Ae. is authc..ed to cooperate and participate jointly with other" 
nations, especiallv those with agreements for scientific cooperation 
with the I'nited States. in the fllowina activities: 

(1) interin.xituional. bilateral, or multilateral research proj
eCts in the field of solar i.neryv; and
 

(2) agreements and prograins which will facilitate the exchange
 
of information and data relating to solar energy resource assess
ment and solar enerv'y technoiogies. 

(b) The National Science Foundation is authorized to encourage, to 
the maximum extent practicable and consistent with the other objec

in thetives of this Act, international participation and cooncration 
development and maintenance.of programs of education to carry out 
the policy set forth in section 

REULATIONS 

42 U 5561.Sac. 12. The Chairman, in consultatioiLwith the heads of the Federal 
agencies having functions tinder this Act and with other appropriate 
oicers and agencies. slhall prescribe such regulation's as may be neces
sary or appropriate to Larry out this Act promptly and efiiciently. 
Each such officer or aency, in.consulration with the Chairman, may 
prescribe such regulations as may be neces.arv or appropriate to carry 
out his or its particular functions under 'this Act promptly and 
efficiently. 

ANNUAL REPORTS 

Sac. 13. The Chairman shall report, on an annual basis, to the Presi- Raport to 
dent and the Congress all actions taken under the provisions of this Presisrvt aM 

Act, all action planned for the ensuing year. and, to the extent practi- congrass. 
of activities and funding requirements. for the 42 CsC 5562.el, a projection 

ensuing five years. The Chairman also shall recommend, as he deems 
appropriate,'any le-islation or reorganization which might further 
thie purposes of this Act. 

IN.ORNATION TO CONGRESS 

Szc. 14. Notwithstanding any other provision of law, the Chairman 42 USC 5563. 
(or the head of any agency which assumes the functions of the Project 
pursuant to section Nt) shall keep the appropriate committees of the 
H9use of Representatives and the 6enate fully and currently informed 
with respect to all activities under this Act. 

COMPREIIENSIVE I'OOR
U M DEFINITION 

Szc. 15. (a) The Chairman is authorized and directed to prepre 42 USC 5584. 

a comprehensive proram definition of an integrated effort and com
mitment for effectivelv developin, solar enery resources. The Chair
man, in preparing su;-h program (lefinition. snail utilize and consult 
with the'appropriate Federal azencies. State and local government 
agencies. and private org:n izat inns. 

(b) The Chairman shall transmit such comprehensive program Trmsittal 
to the President and to each House of the Congress. An to Presidentdefinition 61n4 Cowess. 
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Public Law 95-242
 
95th Congress
 

An Act
Mar. 10. 1978 To provide for wore eoiitatand effective control over the proliferation of nuclearIll.R. 86381 explosive capabillty. 

Nuclear Non. 
Be it enacted by the Senate and Ilouase of Re ,'e.wentat' of thetnited Statesof America in Congressa.Proliferaion Act 	 eniled, 'hat this Act 1taybe cited as the "Nuclear Non-Prohferation Act of 1978".

of 1978.
 
22 USC 3201
 

TATMIENT OF POLICY22 USC 3201. Si. 2. The Congress finds and declares that the' proliferation ofnuclear explosive devices or of the direct capability to manufacture or 
otherwise acquire such devices posesa 	grave th-e,t to the securityinterests of the United States and to continue] interntional progresstoward avoipeace and developmenr Recent. events emptihasize theurgency of this a ratieppeyatsiuleIII need to increase the etectiveness of international safeguar.is and controls onipeaceful nuclearactivities to prevent proliferation. Accordingly, it is the policy of theUnited States to

(a) actively purse through international initiatives inecanisnis for fuel supply assurances and the establishment of moreeffective international controls over the transfer and tie of nuclearmaterials and equipment and nuclear technology for peaceful purposes in order to prevent proliferation, ineluifing the establishinent of common international sanctions;(b) take such actions as are required to confirm the reliabilityof the United States in meeting its commitments to supply nuclearreactors and fuel to nations which adhere to effective non-proliferation policics by establishinz procedures to facilitate the timely-processing of requests for subsequent arrangements and exportlicenses; 
(c) strongly encourage nations which have not ratified theTreaty on the Non-Proliferation of Nuclear Weapons to do so atthe earliest possibleAnte; and 
(d)cooperate with foreign nations in identifyvig and adaptingSuitable technologies for energy production and, in particular, to.	 Iidentify alternative options to nuclear power in aiding suchlnations to meet their energy needs, consistent with the economicIand material resources of those nations and environmental

Lprotection. 
5TAT3FCE'.T OF 	Pt-ROWE

22 USC 3202. SEC. 3. It is the purpose of this Act to promote the policies set forth 
above by

a) establishing a more effective framework for internationalcooperation to meet the energy needs of all nations and to ensurethat the worldwide development of peaceful nuclear activities andthe export by any nation of nuclear materials and equipment andnuclear technology intended for use in peaceful nuclear activities
do not contribute to proliferation;
(b)authorizing the United States to take such actions as arerequired to ensure that it will act reliably in meeting its commit

http:safeguar.is
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any rights which tie United States may have under any agreement 
for cooperation in force on the date of enactment of this Act. 

,OnaAgreement (b) The President shall annually review each of requirements (1)
"Jjgiont and through (9) set forth for incluion in agreements for cooperation
'&Y 5OAtK, under section 123 a. of thc 1954 Act and the export policy goals set 
roidentiA forth in section 401 to determine whether it is in the interest of United 
t, F- 42. 	 States non-proliferation objectives for any such requirements or export 

t. F"142. tpolicies which are not already being applied as export criteria to be 
enacted as additional export criteria. 

esldential (c) If the President proposes enactment of any such requirements 
pio criteria 	 or export policics as additional export criteria or to take any other 
opisl, 	 action wit It respect to such requirements or export policy goals for the 
bmittzl to 	 purpose of encouraging adherence by nations and groups of nations 

to such requirements and pulicieF. lie shall submit such a proposal 
together with an explanat on thereof to the Congress. 

(d) If the Committtep on Foreign Relations of the Senate or the 
Committee on Interna:;o,tal Relations of the Houe of Representa
fives, after reviewing thi, 'residents annual report or any proposed'. 
legislation, deternines that it is in the interest of United States non
proliferation objectives to take nufv action with respect to such 
requireinents or export policy goals, it shall report a oint resolution 
to im plement 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

te, p. 139. 	 tior of resolutions pursuant to subiection 130 b. through g. of the 
1954 Act. 

AUTHORITY TO CONTINUE AGREEMIENTS 

ings Sr.c. 403. (a) The amendments to section 123 of the 1954 Act made 
,vision. 	 by this Act shall not affect the authority to continue cooperation pur-
USC 2153d. 	 suant to agreements for cooperation eniered into prior to the date of 

enactment of this Act. 
(b) Nothing in this Act shall affect the authority to include dispute

settlement provisions, including arbitration, in any agreenent made 
pursuant to an Agreement for Cooperation. 

REVTW 

USC 2160a. SEC. 406. No court or regulatory body shall have any jurisdiction 
under any law to compel the performance of or to review the adequacy
of the performance of any 'uclear Proliferation Assessment Statemenit 
called for in this Act or in the 1954 Act. 

WROTETION' OF TIE ENVIRON XENT 

USC 2153e. SEc. 407. The President shall endeavor to provide in any agree
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 

'OuC"; RIO~r 

lear and non- Szc. 501. The United States shall endeavor to cooperate with other 
ear energy. 	 nations, international institutions, and private organizations in estab

lops. .At.
 
ISC 3261.
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lishing programs to aswist in the development of non-nuclear energyresources, to with developingcooperate both and industrializednations in protect-ng the international environment from contamina
lion arising fro-, uuth nuclear and non-nuclear energy activities, and
shall seek to cooperate with and nit! developing countries in ineetinn
their energy needs through the development of such resources and
the application of non-nuclear technologies consistent with the econonlic factors, the material resources of Ihose countries, and environmental protection. Tie United States shall additionally seek toencottrage other industrialized nations and groups of r.ations to makecommitments for similar cooperation and aid to developing countries.The President shall report annually to Congress on the level of other Presidential
nations' .andgroups of nations' comimitments under such program and 	 report tothe relation of any such commitments to United States efWorts under 	 Congress.this title. In Cooperating with nnid providing stich assistance to derel
opn counries, the United States shall give priority to parties
Ute ,Treaty.	 to 

PROGMflMS 
Sr.c. 502. (a) The United States shall initirate a program, consistent Developingwith the aims of section 501, to cooperate with developing countries for 	 countries, energyhe purpose of-  development(1) meeting the energy needs required for the development of programs.

such countries;
(2) reducing the dependence of such contries on petroleum
fuels, with emphasis given to utilizing solar and other renewable
 

ene'-, Asou tt t
ces; attn 
(3)expaniitig the energy alternatives available to' suchcountries.

(b) Such program shall include cooperation in evaluating the Assessment andener'g" alternatives of developing countries, facilitating international cooperativetrlde i energy commodities, developing energy resources, and apply- projects.ing suitable energy technologies. The program shall include both gen.oraland countr-spccific energy assessments and cooperative projects
in resource exploration and production, training, research 
 and 
development.

(c) As an integral part of such program, the Department of Energy, Experts.
tinder the general policy guidance of the Department of State and in exchange.
coo1 , watioii with the Agency for Intea'nntional Development and other
eoler I a"encies as appropriate, shall initiate, us soon as practicable, a
 program For i..;exchange of United States scientists, technicians, And
 energ. experts with those of developing countries to implement the
 
purposes of this section.
 
(d)For the purposes of carrying out this section, there is authorized Appropriationtt, be aplroprtiated such sums as are contained in annual authoriza- authorization.tion Acts for the Department of Energy, including such stuns whichhave been authorized for such purposes under previous legislation.
(e) Under the direction of the President, the Secretary of Statethall ensure the coordination of the activities authorized by this titlewith other related activities of the United States conducted abroad,including the pro.-rams authorized by sections 103(c), 103(a) (2), and119 of the Foreign Assistance Act of 1961. 22 USC 2151a, 

2151d.2151q.
IMPORT 

Sr.c. 503.Not liter than twelve iontlis after the date of enactment of Presidentialthis Act, the President shall report to the Congress on the feasibility 	 ,!'Nrt toof expanding the cooperative activities esatablisied pursuant to section 	 Conress. 
22tSC 3262 
nte.
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502(c) into an internation:d cooperative effort to include a scientific 
p~ace corps designed to encourage large numbers of technically trained 
volunteers to live and work in developing countries for varying periods
of time for the purpose of en,.,a1,,ing i projects to aid intmeeting the 
energy needs of such couztries through the search for and utilization 
of indigenous energy resources and tl e application of -uitable technol
oy, including the w'idespread utilization of renewable and unconven
tional energy technologies. S1ulh report shall alsn incluide a discussion 
of other mechanisms to conduct a coordinated international effort to 
develop, demonstrate, aud encourage the utilization of such technol
ogies in developing countries. 

TITLE VI-EXECUTIVE REPORTING 

iHEUOMTS (IF 111r 'RS:SIDENT 

Governmental SEC. 601. (a) The President shall review all activities of Govern
nuclear non- ment deartments and agencie.i relatitg to preventin, -prolifration
proliferation and shall iuake a report it) Congress in .lanu:ry of and aunualtya(,7factivities. in January of 	each year thereafter on th. Government'. efforts to22 USC 3281. prevent proliferatton. Thi. report shall incluie but lnt be limitec to

(1) *adescription of the progress made toward
(.A.) negotiatin,, the initiatives contemplated in sections 

104 And 105 of tli... k: 
(:B) negotiating- ll inrernarinol artangement s or other

inutual udertakiligS contemplat,, in s,tinn 4O3 of this kct: 
(C) encouraging non-nit-lkar-weapon states that are not 

party to the Treaty to adhere to the Treaty or. pending such 
adherence, to enter into coilparable agrlit'lnts wilh respect 
to safegoards and to foreswe.ar the developmeiit of an% 
nuclear explosive device. and disonuragin, nuclear exports
to 	 non-nuclear-weapon states which have not taken such 

D) strengthening the safeguards of the IAEA as contem

plated in section 201 of this Act; and 
(E) renegotiating agreements for cooperation as contem

plated in section 401 (a) of this Act; 
(2) aui assessment of the impact of the progress described in 

paragraph (1) on the non-proliferation policy of the United 
States; an explanation of the precise reasons why progress has 
not been made on any particular point and r, comaiendations with 
respect to appropr tr mea.sures to encoutrage. progre.=s: and a 
statement of what legislaltive mod itications. if any. are necessary
in his judgment to lachieve the non-proliferation policy of the 
United States;

(3) 	 It determination 'is to which non-nuclear-weapon states with 
which the United States has an agreement for cooperation in effect 
or under negotiation, if aiy. have

(A) detonated a nuclear device: or
B) refused to accept the afe.uards of the IAEA on all 

of their peaceful nuclar actiitics; or 
(C) refused to giv specific assurances that they will not

manufacture or otherwise acquire any nuclear "explosive
device; or 

http:foreswe.ar


APPENDIX B 

AID ENERGY AND ENERGY RELATED PROJECTS 



FY 1978 AD ACTIVITIES
 

Proaraus with Developing Countries in Energy Prodaction and Conservation, with 
Particular Emphasis on Programs in Research, DevelopMent and Use of Small-scale 
Ren vable 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 

Mali 
688-0217 Renewable Energy 2.200 

Mauritania
 
Renewable Resources (Energy Component) 1.000
 

Niger
 
698-0410 Solar Energy A.I.P. .500
 

Senegal
 
685-0208 Small Irrigated Perimeter Solar Pump .700
 

Project DesIgn Services .475
 

ASIA 
 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
 

367-0133 RAD/RCUP Design .500
 

Fnilippines
 
492-0294 Non-Conventional Energy Development 8.650
 

Z-7 



ZATIN AMERICA 

Proect DeUi Services 

NEAR EAST 

Project Desin Services 

DEVELOPMENT SUPPORT BUREAU 

RSSA with DOE 

Apprcpriate Energy Technolog7 

PASA with PC 

.265
 

.265
 

J.100 

.100
 

1,330 

.500
 

.600
 
.230
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ACTIVITY 
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Health 
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'FY78 Africa Program, p. 151 

Purpose: To establish a technical and economically viable public 

Lr and electric .owr ay~stemLo serve the pOulation of 


Sal Island.
 

Background and Progress to Date; Sal Island Is one of the 
mnller 
of the ten Cape Verde Islands with 450 square kilometers (12Z of 
the country's total land area) and a population of about 8,000 
people. It has had virtually no rainfall for the past nine years. 
Crounduater resources are nearly depleted and wells usually are 
15 to 17 meters deep. Much "uater mining" has taken place In the 

past years, and by nov salt Water Intrusion has reached a point 
where grouidwater is brackish, 

All electrical energy must be generated by importing fuel. 
There are several small, ineccntgenerat ors -ndal"iar~sr unit 
iftliclnliernatlonal airpor t;, *rle pr :eats of electric Pawer 
Is very high and its availability is limited primarily to the 
government and the airport. 

Sal Island has a very limited economy largely dependent upon 

the airport, which provides Cape Verde's main link with other 

countries.
 

The equipment for tite combined water/power plant and the 
related technical services will be ordered during FY 1978. 

Host Country and Other Donors: The Government of Cape Verde will 
provide $1.9 million for contract supervision, labor, materials.
 
and land. 


_____ U.S. FINANCING (in thousands III istlars) 
- -0xIiapmtNlnduiugvI,,.,,,, -I-
Sq,t,".30.19,1I 


.....
lh..,. 19I. . " .. .. .. . ... . - ,100-

%'PTUtMMl 2_000
-I Sl1ih 1_ 2 _ _ _. _I 

DATA SIIC.ET 

T14' !'I IS 1)"0. 11. - .1 -&E 11, A,IIO,- -a.s 
300 . .. 

INIt.At i,,,,,,1,1,,. 
_ ,IILIGAIIO 5 KIA IO 
I . !Y 79 


I . 

.1.64 
""'" 1.000 LRAM. .. 

I5AUI.l,, 
I t"Inlt 

I a lI 

mwr n,.,. 

FY 1979 Program: A.I.D. funds will be used to Cmlete the 
tecluilcal assistance and training.
 

Beneficiaries: About 8LOO_ppople.on Sal Island will belgtt.

directly through access to cheaper, better quaiMty safer nd 
and,alditionl employmenst opportunicies. Also the project will 
facilitate tihe establilment of export oriented enterprises. 
increased commercial landings. and Increased tourist traffic. 
activities which are expected to generate over $2.0 million 
annually In foreign exchange which will be used by the GOCV zo 
finance throughout the country otiler socio-economic activities. 
especially the provision of water In poor colmities. 

Halor Outputs: All Tears
 

Desalination and Power Plant 
 I 
Water destrIbutIon - households reached 
 1.300
 
Power delivery and distribution system I 
Sanitary sewage collection treatment and 

Irrigation system I
 
Technical training (number of people) 
 12
 

A.I.D. Financed Inputs: ($ thousams) 
FY 79 

Personnel: Short-term technicians (28 pm) 200 
Participants: Short-tez.. training (70 pa) 100 

Total 300
 

W__________ CN OHlA;ChESiu~sAt iNAC li 

UnliquidatedI
_00_ 
 To be selected
 

700{Estimatedi . . .i f twe Year Oblisalioi otlal
Cost
 

77 
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 I
an -- .1.5 0-WIAt U LOAN[] CONrINUING 0 HiONEr7 2Urj!2e: A-. I, rt of an effort to deal with environmental denrada-
1 11 8G~~ 

patriat: technicians. In tire end, tie direct benleficiar-'s will betiobl, this project will assist tie Governent of the Gambia ((;O";G) the Gamhian rural and urban consumers who will he assured of ain its reforestation Irogrdm In order to increase tie forested stable, long-term supply of wood fuel and charcoal at treassonhla;,reas while also providJing fuel wood and charcoal at reasonable prices. Ilenefitting In tie longer run will be tie country at-rc-s' 

larje, to tile extent that reliance an Imports for loqas and sawn 
timber is reduced and tire envlronseit is protected.

Backjround: Thie Gambia once had adequate woodland resources, hut
Lhe country is now havin j to accominodate au Increasing urban and Wiiar (kiLvuts: All Years
rural ipulation. Over the past 15 years, It is est.imated, therehas been a 30% decrease in woodland area. A population density of Ganbiians trained 
141 ler square mile (282 per square mile of 

68 
cultivable land), Ec'i)omically viable tree varieties testedcoupled with the Increased use of animal traction in agriculture, and identifiedhas led to wid;spread forest clearing for agriculture and prodc- 1I-ind afforested (hectares) 625
tion of fuel wood and charcoal. Tie farmer 
sees the country's need Demarcation of forest preserves 
 66
 

[or frest laird as being in direct compietition with his own needfur farn land. 
A.I.D. Financed Inputs: 
 (S tiurusands) 

To address this tile COTG FT 79wishes to expand its modest on-going af- Personnel:forestation program; to undertake tests of exotic species for eco-
 Two long-term technicians (24 pm) 
 ISO
nomic use ill Gambian conditions and to protect designated forest Three short-term consultants (8 lam) 
 54

lpreserves. Tire project will use ant integrated approach, involvingcoordinaLlon with efforts of other Training:
agriculturally related develop- U1.S. academic training (24 ls) 24
ment, namely, agricultural extension, crop protection, soil/water ln-counLry training (24 pmo)
uLilization management, 

12
and livestock husbandry. Conmodities: 

IHost Country and Other Donors: Vehicles, field and laboratory equipment,Tile Gambia is providing personnel, office equipmient 310
facilities and operational corts totalling an estimated $1,160,000. Other costs:
The United Kingdom is providing personnel costing about $50,000. Operating costs 
 SO 

rT 1979 Progtram: Total 600Funding will provide for technical assistance in
 
research, afforestaLlon and extension. 
Tile large-scale training
 
component will also begin In both Africa and the United States. 

Bcaeficlaires: The Inmmediate beneficiaries will be the Gambian 
staff who will be trained to c6ntinue after the departure of ex-
U.S. FINANCING (inthoa of dollars) _,,,I nciPAL CONInACEOIIS on AGENocESq--"Obl u i,.,,d
!ii;.'"n- i - Expondit-,ts I 

l~V~.S~l~fb,.30.1911--
11' -.-. - --- Ep~nhuaa To be selected'
 

Etti-ated isbcalYe'w197a . 91
 

-- ______ _____. _________ __utuY~ubhia~imi Elinuted Total Cost

Pl~4.I~rIW~d~y.
mmI 60,0 9_00 _0__________________________ 

&I
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N1,IIrImk IO,1I,,Ia"-"CoN heIk ,.INj0 FY 70 Africa Program, p. 456 
To survey r -ewableresources annd Implement pilotas 	 projectstle ina.-is for an integrated program of renewable res-,urces 

maitaqemot and Cflnrervatolon for Mauritania. 

SkqProreLion and water (remnwaleto Date: Tile haveresources) land,suffered 

during 


oils, severeforest, damagevegeta
roe.it drotnjits. Thisasser;: tiene rt. 	 project will assint-enucsby satellite image'ry and the GI2P toto reverse theirdeterioratin. lethis will be tested at four pilot projectstie Sixth Jelioln for sanddne 	 in

stabilization, natural revegetjtion,foros!t management and range nmanagement. llepliation of Lhese will 
be carried out oncecnflim.,l. their social and technicalDuring FY 71l, the project design validities have beenwill Ie completedinitnial fun,is will 	 andlie obligated to begin remote--eising operatlons
asul tile pilot interventions, following whichdevelop JKuaritaia's 	 the projectfirst national 	 will helpresources nuanagement plan. 

IIIt Country antiotherDonors:for the pilot areas andi Tine GIRH provideshas designated the land andprofessional, watertechnicalsupport personnel 	 andfor program coordination, research and imple-
emttation. Staff will be recruitedSchool at Kardi, Mauritania, which 

from the National Agriculturalwill support in-ervice training.
This school is assisted byproject ftunded by the 

a Food anti Agricnlture OrgannizationUnited Nations Developmeint Program. 

IT 
1979 Projram: U.S. contract and GIM personnel will complete th|a 
resources survey and begin preparations for a natioinal resources 
management plan usinq the data obtained. Fundingyear 	 for this fiscalwill complete the survey and the first year of operationsthe four 	 onpilot projects. 

Beneficiaries: There are a total of100,000 opleRgion, of whom many 	
in tie Sixth

will benefit direcLly front the vegetation,
and water developed at 

ftirestproducts, fodder 
the project sites. 

U.S. FINANCING (In thoands ea dIli.,) 
lvt Stpnen l. 30.1-

l..........Y.... 
- --- -.. 

in 1 000 

Est" 

-


{120 

t 
0 .I. tvt . 

rI"JIAll'^J S IIMA IDo..,- f1AL_o_____,_""_I	 l l511141AIII Cul Il I la 

-lt 
 an I___-.g ,, d 
jnrojec.sIa other rejIe fly tne I Of tine inroject. a national
reewaile resources plan can be carried out for tlheb ntit of 
Line eninle populatitin of M~auritania.
 

ta j atj S: 

All Years 

survey° lnvetory~and data Iese Ilesources" Persotmnel trained 
57Pilot projects complete and facilities ostablished

National plan 	 10
for renewable resources I 

A.I.D. 	 Financed Inputs: 

(S tiugnas)
 

F$ 79
Personnel:
 

Resident contract 
team (52 pm) 416 
Resources survey team (0 pm) 


64Training:Long-term third-country (72 pm)

Short-term in-country 51
 

(40 pms) 
22

Commodit;es: 
Vehicles and equipment 


110

Construction: 

Pilot project prelaration and well-dhglng 350 

Seedlings and vehicle operating costs 297 
100
 

PRINCIPAL CONTnACrOnS On ENCES 

. 

T0To be selected 



_________ 

PROGRAM: Nlt:l:*R (C(i) ACTIVITY DATA SHEET Cr 194S 
tilts~~~ I;Ni ameny I0elrilmietit R5ira I r nt iinorosro 011LIGATIONfI./i.n..~ 'SE

t I OF....Ihevel MSnL - loo.Id anl NtLiLIon I ,525 II~rnaC# 4.698Uiiisati 83O0 1111oi IInEtEtCE
G '" A ' - ' ItI AL SIUATEt FINAL --- 0AAfO1.0 NfJ I CONTINUING Advice oP "rogramL Change to be oBIGATIoN OBLIGAION or POOJEC",._T__ I ______ _,_,__ tr,,,, itedPuros.e: To Increana food productlon, raise FY---- 7 1 ' - _ Y 80 _ _ II a,1riral Incomes, and Ism- Be'efclarles: Tile Intlrect beneficlarle are tile Jnltahiaints toprove the rt-al standard of living IInNiger's Ulhniiey Ihlnnrtment. tne zonie. Tils Itclu~ts 58,300 farm failiesI livisnR In 700 vil

lackgronnd and Pro|gresJ to Date: Tie fainile catined by tine recent
Sahellas droolnthitdramaLizedl Niger's need to Increase food pro-
duet I tn. Ctntseqiuently. tine Niger Coverninint Inclialdedi iaIts 
nat Ilnal CleveisIIJns.,nt plan several reglonal rural develoipment proj-
eti t esigmned to adlieve foId self-nufficlency. TIe nrolert a.-
ivieii; vi II Incluide llicreansistg crop i.tidtictIon UsIsng mnin:l 

, sractloit,estalhlising c redit and rnmnnieraLive services at LiWtvlI age level, Inllenitnt'luhg vili age Isinfortnt Itn and ehicaLlo pro-
Crams, village soil cosservaLsion, mnninor Irrl ation uork,, amid

famer literacy prortnan. 
 Tie rentIsLS of all project activities

l ibe used to prepare a long rainge, coupreieinnive deve lopmeint 
plan for the zone. InItlal months of project activity have been
devoted to engaging personnel and procuring comnnodities. 

Host Country anl Other Donors: The CON will contribte 25% of tile 
comblned life-of-project costs. in accordance wltin govermeantstrategy of localizing developmnent activities, similar projects 

are Ieinig carried out 
 by Friance, tile Eropean Econonic Cotmmunnity

andi tine interintlonal Ilank for Reconsetrnuction aud Developiena.

Canada Is also considering a fifth project. 


Fy !9/9 Program: IUning tine second year, activities Initiated III 
Ine i0 villages selected tinder tine FY 7i program will be rel 
forced anil expandend to nataditltonal 65 viliage. This expanlon
viii require Irtenslve village orgatlizatjluoa anld tine eslabl.lunent. 
of 26 new village cooIet-natl.ve;. as well as training of 26 agri-
cultuaal cooperan.tee agets, several inundred village leaders,
farmer demontrators and progressive fananer couples. 

_________U.S. FINANCING (tonthousnan of nislain) 
ln.......O--

. .. 
d.'.,-- . 

. . . . 
. 

.. 
- -
__ 

Eupannlinu,,,
___91")t0 

tns191i 
stimatnd ,-,n.,.11 

ni 
Sep,.mn--30. 19-

____ 165 
2673 

--

- -
900sY. 

900 
P,.m,..,ry,7..; gmg I-_ 15525 

futus YeurO5l1igalons
5. 0 _... 

lage snlrond over nan area tile size Of Ilelaware nal ,irylans. Thedirect bcnef Iciaries are the 102,000 Inlhabitants ul Ihe 210 vil
laee3 selected for Intenslve project assintance ilo tile first 
pilae. Tile initial cost Is $105 per year per direc:ly benelItthng
farm family. A second llase of tite project viii reach a larger
ponulatlon base and reduce the per capita cost of project iler
vent lost. 

Haler OmntLpnts: All Years 
Crin production increased 25.000 tons
Villages organized 210
Cooperatives esatablished 4) 
Agricultural and Cooperative agents trained 1(Village land-use plans 30 
Radio programs
Office and Training Centers built 

20 
9 

($ tlousands)
A..1. Financed InpuLt : FY 79 
Personnel: 6 U.S. hmng-term contract teclmniclan.-

(72 It') 517
 
I U.S. short-term conllanltnsn (14 p) ilParticipannts: 26 lnig-term local (312 I'-) II 

Colodnit I es: Vehicles, office stiplnies annd equipment.

IrrlintIon equilment. fertilizer.
 
vaccines 391 

Constrsnlcon: Office ald Traning Centers 40
OIther Costs: Logistical sapport, operating and
 

mannLenance costs 
 .253 

Total 1.525
 

PlNCIrAL CONTIIACTOUS 0ft AGENCIES 
-- - Unli,,uidatd 

Persoal Services Contractors
1,773 

- Etinad Ttu! Cnot 
4 698 -

1a1 

http:cooIet-natl.ve
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Fii try aid.ii ue"1 1 
 SAW.IPlaning I)CVelopI,,,,t,, Program 1000Kl.,,^-,I :,.,, mu l 6110[1IiNO I E NCE INITIAL . T, TILMAEOIULIGAV ION iO0I.IGATION rlNAL DATElOF PRoXCct
 

PurposS_: To a-nlut tihe CON in the preparation of a 20-year plan resource planning unit. Withfor tile reihlm ltn larion amid selective use of short-term consulprotect ion of tile coumtry's solls, taits, a ntional baslc resource Inventory ulll providewater anl natumral vegotatlon. oppmratm
ntty for ei-the-Job trainiug lit resource plainimg teciamlques and
 

Background: The une of specitalized equipmett
recent droughit ias greatly accelerated time pro- and materials. Participant tra.Ilnisgfor NFS staff will
CeSS of desert Iflent ilt, the Imlpoverlshmisent of time useable 
sLart. Field support, vehvicles avid equlpment
 

Surface aid the reduction of time natural 
land will be provided for tile Initiation of model tree nurseries and
food supply. Jlmspite plantations. The vehicles will be used for lntensifled maniageof uatlonal programs litreforestation, there has been no provision mett of existiug forest reserves.


for strelgtihenlg tile hltntItutlioial and technical capacity of tieliger Forestry Service (NFS) to plan and implement esseLlal pro- leneficliaries: Beneficiaries Include NFS whicgrams. In early 1977, nit A.I.D.-sponsored FAO/A.1.D. will be equippedcontract and trained for resource management. Niger'a farmers and herders
mlistlon completed a study of tie COtl's abililty to undertake a are te prime beneficiaries.
 
program of bas Ic resoutrce managemenlt, and made recomencatJons
for a compreiemslve series of Inputs to assist Niger in a long- lajor Outputs: All Yearsterm piogram of planninmg and action. 
 The CON and A.1.1). have fire- Resource Plannug lnit Estubtlshed
pared a prelittltvary project documlenit 

year plase by activities designed 

which covers an initial two- Land-Use and Forestry demonstration sites
to: a) establish a basic re- CON Forestry Service TrainingsMrce ivemtlory, b) establish a resource planning unit within Long-term Developmenttime H:S. e) design and begin implementation 
Plan 

of "model sites", Conservation Education41) sensitize Niger's techtical agencies, as well as tite general
population, to te work required. 

($ ithousands)
 
II.st Cointry A.I.D. Financedj puts:
aind Oimher I)onors: Tile CON will contrihute project F Personnel: FY 796 U.S. shmort-term consultants (25 pm)personmel, and 200
in-kind expenses Incluiding operaLting costs. The Participants: 2 U.S. long-term academic (24 pm)111110 has co-imiLted fuds to reimnforce 24the NlS's logISLical capa- 4 long-term local academic (4m8 pm)
city and finance reforestatioln of 2,000 hectares. West ;ennany 

26 

anticipates supporLing ComnaodIties; Vehicles, POL, specializeda progran of reforestation covering approx- forestry equlgt,:ent
Imnately iO.O00I hectares. Time European 300Econonmic Communit.y (EE:) Construction:
contlmea to fumd localized soil conservatlon programs and varlius I00
 
Other Costs: Field operations
vhltiary agencles execute village 150feudlots and soil conservato 

Total 800
campa Ign:.. Canada fumlda village foodlots lit eastern Niger.
 

FY 1979 Pro&rtm: Technical assistance wi].l be provided to time 
NFS to hogh1mm the immediate construction amd operation of tile 

U.S. FINANCING (In tIhoumnds oldollas) 'PINCIPALcoNTnACTOS oAGENCIESI
. . ... .. ... -..- 0; ..-..- -- _____ rlc ALcN n1... ,.'., on AECE 

t1tiwouic s-mam 3. 1917 

.. . . 1---1---.- To be selected 
. .. . . .. .I_
Fuluis Year Obligat os t tedT- ot-l tWmi -IC 

"Y 
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flakel falrmer-m.nagegl Irrigated crop 	

! : L IUarea tn agiltlrohmt tihe farmert; 	 produict ion in time Eilitipmuentstrate te economic and wtth tthe technmologies and 	 has been puarchased.technical feasibilIty 	 delmmn- perimeters have Topographic studies of theof Irrigatei agricti-	 been completed.Irrigatio amid drainage canals and work to beginning on the.
and Installation facilitlel for
e.pums 
 and sLorae.
 
.....k..ro...m 
 r . .og._-_..of.-
.eThme project Is locnted In tile areastern region of Senegal arnsnd 	 lost Country antilikel on time Senegal River. 	

Ot ter Donors: Senegal IsThis 	 " providing otpprolulmely$1.8 millionIrlIoirearea Is p-plated lalmost entirely 	 for aLaf and agriculturalby ntlbistgence farmers 	 Iputs, forsurvived since tim 	
who have structure and administrative operationa.imemmemnr!.ilplanting dry 	 oi, aseason sorghunm and millet marginal existence basis byand a sorghum crop tnderrecession agrl-u:lture. 	 FY 1979 Program: FmndsRice, traditionally grown by wnmen in 

will enable project technicians to continueswampy areas, has suffered total loss fnur 
such activities as orginizing cooperatives, procuring equipment,years In five due tothe vagaries of 	 and constructingthe climate. 	 time irrigation works.Influenced iby time The climate of
desert with great variationstheIn area Is strongly
temperature and
igh vulmmeraility to rainfall levels. 	
Beneficiaries: The direct beneficiaries will be these farmers 	and
Under A.I.D. and other
donor assistance, a small 
pilot project was started two years ago 	
their extended families participating
cooperatives. 

In the village perimeterto devetiup village-ievel irripated perimeters uslnp pumps to draw 
Women will also be Integrated into the regular wook
pattern alongaide men. 
water from the Senegal River or from nearby swammlps. The present 	 Ultimate beneficiarle will 
include the
31.000 residents ofproject 	 tme 23 villages who will benefitbuilds on experience gained to date autd 	 as the area'sInputs for expansion into other villages. finances A.I.D.Pumps will beprovided ° economy Improves.


for each perimeter to draw water from the river FY 77
Tecomtotal of timese small, village-level perimeters 	will 
ined h.a.rOutp s: (be over 1,000
iectares ist! Individual perimeters will vary 	

Irrigated perimeters createdin size with most of 	 45them belin In time range of 0-50'hecrare.. each. 	
Farmers participating

A.I.D. will 	 150 900finance central Infrastructure, 	 Womem directly participatingfarm development including pumps 	 50 300and dike constrnction, 	 Farmer grops organized by villagetechmical assistance, health surveillance 	 7 23
 
and a 	

Farmer group demonstration plotshealth compmonent.key to Increased Irrigated agriculture 	Is 20agricmltural productivity. seen as a majorThe difficultydesigning and Implementing irrigated projects 	
in A.I.D. Financed Input:remains one of the 	 0 thousands)primt constraints to Increased tme of hydraulic resources. The 	 ($ t9United States. with vast experience In both small and large 

Personnel: Long-term technicians (24 pa)scale 	 120Irrigation. Ias been requested to help develop 	different irrigation 
Conmoditic-: slop tools, and spare partsPumps, 

schemes In Construction: Construction of warehousea, dikes and 
ISO 

te Valley, including tie project at Bakel.tecln,lcians are 	 Projectnow organizing farmers 	 related structuresInto production cooperatives. relte t uU.$ FNANI~i ln 
houans n dllas)Total
FIANlCNgllinihoum--
-US. 
--o-di.l 	 •S0 
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c/ Prior funding from regmlar program.
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GL ,AN I - 10 A14_],̂-IN, , , G ( j FY 78 Afr i ca. Pr o r r a , , i . 5.5 I 7 I, J , 82I ,No r 3 1'A, " A ' '  
o ^ CI l
 , Pc ;e: a 1,sst overnme -i-tof -gaT'o the Seln F CO)-n ts.l-nng;--- . . ... am: d u... I fo -e ofo 1,a,,,ra rsource amarageneet and to attack four prime environ- act1vities__Incloding resour e pli raionmentaul Iroble...Ily: (I) decreas inzg soil 

or project
degrnilatloti at deep bore raCt ga Of dnnst rae pgs.water liailt. lin ranigeland areas; (2) pr eervin 

Iire 

nalwlood restuircL:s n:ahlst uncontrolled fires nead 

ex l lng forests

woodcutting; (3) Beeficlarles:prevent Ing further rrior noe Tire project will directly affect poor farmers andnof cropyielahl In fine'lzal's ierders uho v il benuef Itpeanout and millet produacing regions; vhen tle new land-use practices protect

conaservtng foureut reaources in 
and (4) the land from further deterioration. Also_..botlh urbgn Vpethe Cap VerL (Thles-alakar ) Region. rr . aoor Ienle Millit fro, te ab b. of 

"acklgroumnd andlrzress to )ate: Tireexacerbated recent drought In tiae Salle.a, already deteriforetig ecology. The present situa- halor Out uta:
Lion Is alarming. The degradation of Senegal's laad ALl Years
and soil Supervisors Trained
resouarces, (ute to uncoantrolled grazing. wind eroslou, 14and exces- Technical
sive tuse oftfot. resosarces is profound. 'rise damage to 
Personnel Trained 240forests,crop:, antl livestock diac 

Kilometers of Firebreaks Constructedto lack of fire control Is great. I.011O 
Prodacctivity lItcrop Tree Seedlings Producedirtodoction in non-pastoral zones, die 4.5 all.toncounlrollveI lectares Planted with Improved Specieslitu lolg alI soil degradation, Is evident and viii 22.000 
worsen lectares Planted withas additional stress Com Arabic treesIs placed upon the eviroment unless gooland ad soil stabilIzatitn Is achieved. Tie project seeks 

Ksm. of Water )Istribation System Constructed sofirst to Fire Fighting Brigades Organized

overcome 40 
ment: 

tae prime comastraint to rational natural resource mananelack of knowledge aboot the nattre, quality, and location ofthese reso rcen aad A.I.D. Financed Inpauts:their relatioshlip one tlomsa;AX)to tle others and tolamaao lso list-theme. The C;)S Water amid 
the 

( VForest Service will imple- 79Personnel:misi lte techlallea nspvcts of "fhrce long-term advisors (5' pop)tle project. Support to long-rnge Training: U.S. Acaetemic Training (72 
246 

lainfia h, pm)efforts wilt be tihroupl tite flaifstry for Plaaanin ntl 12 
Coopeaa iein)./ U.S. short-term traininp (40 pmi)

In-country Lraininp (400 pm) 
72 

20it 
Ist Countrynd Othonors: Senea Commodities: Heavy Equipment, Trucks. Pipes, Pumps,costs, represented by personnel, 

il hear 25Z of the project Storage and Wnterlnnd and physical facilities, Tanks, Fencing. Fuel. Fertilizer. 
operating costs. 

and Seeds, and l-.iaainp. EquipmentWhile. no other donors will contriltre directly to 550 
Lials project, all the major donors in 

flthr Costs: 'quilment operating costs and local salariesSenegal are vitally 
 for site preparations.
interested in the problem of resource ottlization nnd are financing 3" 
complementary efforts Total 1.500to redce resource degradatlon and to restore
 
a namaad ecol ogicai bal-a:nce.
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________ IV."11OSD LAGATION /inForestry and land U!;e l'J lanlh S-mlml,. Developn ent Progr un FY. . . . . . 
u N FltGN 6L O A N2 3 CN 71NU114irmI r~ EN E 
 INITIAL TiA 7EN fj C~ l E1iT OFINAL 1W-E L EI NGH ~ I LO ~ mi o 0NOtWF ES I A D CCOA AV EI --- --- ---. -- Jolf IGATION JOBLIGATIONurpose: Tn develop a - FY 79 FY83 o C rage zuamgement strategy FY 4to increaseostry prodcLuioll and for- Bleleficlaries.: The Innledlattto curtail erosLon heneficlarlesand der.e'tlfcntJoel. will be the sIinlentitrained finforeatry" management and extension work. UackgrPOuJkl: Upper Volta's Meager forest resources Continue Lion surroundingoverexploited. to be zoneuLi and Including Bobo-Dioulasa and tite jalhCurrent reforestatton also benlefit from-aefforts have not nade a sg- greater avallabjilyv of flrewaand a lessening rate of over-exploitation ofn li'7ca "t I miac t o l S a t natural wc.zat~onurban ceaters lsf y lig fir ewo o d c n al immor in Lime irld Sael la. p t io n r e q ir e m e n t a 1 1zone, where Lie lack of H|Jorgrolund vegetation contrihutes _pts:to wlienpread erosion and desertifi- All YearsForestry school-otstrutcdcation. The proposed and operatingproject: addresses Lhese problems Ylevels: 1) The establismnent of 

on three Forestry agents traineda forestry school to train (GiV 150IHectaresand otiher Salhelian foresLry agents; 2) increased 
of forest placed under Improved management .000forestry produc- Range management strategythin Lhrough improved developed

Kutillnia; :1) hlevelipme.ntmnagenls(ellt of lhe National Forestof a atrange management strategy forVolta's Salielian zotie. Tie 
Upper

overall objecLive of the project Is to 0 thsousamd.l)A.I.D.train quialified persoimel for Fianced Inputs:tihe formulation of a nattonal nat- FT 79ural resource developmenL/ut Personnel: 3 I.S. long-termlzation strategy. The project will contract technlcls Y
also provide technical assistance, materials amd (30 pIm) 

to assist the 


funding support 200(XIV In the formulation and undertaking of 
3 U.S. short-term consultants (9 pil)projects 50to Implement Participants:this strategy. 30 short-term local (90 pm) 

Conunod I les: 2 long-term U.S. (24 pm) 
36 

Equipment and. vehicles 24
 
Host Cou_try_.ad
per!-.mumel, salaries, OLther Oonors: A GOUlV 1m-kind contrilmution 

100 
office equipment and Jogi-tLc support will

of 
be Comsaructlon: School construction 

Made to 
Other Costs: Operatloim and support 10Othis Project. "ime Food costsand Agriclture Organlzatio 190 

also provide technical assistnice aid 

will T0 
coordination support. 

FY 1979 Progratt: Time F11 79 program will be devoted Lo studies antconstruct lon. Long-term techmical asslstaince and consltants will
also be provlled. 

_S FINANCINGP Ii Ihousands of dallani 
Ob'-E " PINCIPAL CONTsACTOrPS On AGENCIESu mpndjuiti s U MIli damleJ 

,S_30. -0 .. .... ..... 

157 

http:hlevelipme.nt


- -

Pi A... AI..A. O.I ..
 
-Ia--, 


ACrIVITYr". 19!Ar'ic 	 DATAI 
 SIEETi n(. , , t !i - . I . .. e
.. ... .
0 Iuiiiinuiomm 	 .. . ..../ oPOSgO (ULIGATION.! '-	 114iA_. 4
_ I Of;_ C.-- CI 

17% 
'Vl ~ .m ACLIv ite 	 - 3GO RANr 	 ,.svtoF6onL theie it 	 ijC NI UING'_ 'N E 	 )7INITIAL 
 1100r .. _ T 3 


mclt orni,j s ngu 'mn 
mnrer 

andrJL 

__ 

. j 

. 

rry iL'G69 f
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the Arricti i o L t ooIc efric tile develop-.
mclop states. 	 a e C) o Ctolc ard,ie eL e ne r I e co nomackiLr'nd-a d 	 hltimately e and s o c ia l_PrM 	 by time their ot l. emberrhLoS V)ite: A.I.j,. 	 increased capability rural popitlationsinn, provided ]ItLed 	 of ICA to desrn will 

.. 

be enhanced-ar.tuc 	 and ImpleamentF;.I C 	 fie programs epecl-Uas Initiated miFY PY,199; a new, 	 and activitiestCeaienl an,! 19"16. ECA has reqtecdmore focued -,pproaCh 	 In Africa over time -eatfinancial assitansLnae A.I.D. 	 severalIn mpl c nl e to provide ou ,t.s-: 	 years.
ind ativities 	 view prop.ramsin Integrated 	 Africa. EL11trained
rural developmnmt, staff training 	

(Cumulativerprograms., and Arricamization 	 20of Seminars 	 35tie ECAIs also redlute;Lcd 	 Secretrialt. Assintance on semens comisr.ionsto comitimue 	 completedof ruiral programs Feasibility 	 7wotsen In the Ill strengthening the 	
tudyOr_oionCtiona} 12development 	 rolenroces explrinK 	 Sourcesornoncn es 	 1tiounati sources of e --L..~ ~ ~ 	 Afri coal 

Ot'
er and promoti ~ ~_L...of 	 ilraot Se orng 	 lmtnsln~g Councilg es 	 f~ia :e"liln. ete 
. o-eaoso 	 establishledleOonomics -. aria under the grant 	 rpI cl de a shortte rlflaice 

program In the U.S. for a senior ECA official.nIao was Provided 	 Assist-for aanexpert who is 	 A.I.D.Ficurretly providing incedInputs:
 
technical
remote adviceoil the Integrationsenmng aPplIcatinstoof Womenthe FCA InSecretariatDevelopment,and to andconduct memnber stateswhich was onby 	 a Regional attendeddIet]elateLa 	 Conference Personnel:from the national 	 Training: Twowemen's 	 1 U.S. advisors (21hcommlissions 	 Five long-termlong-term Participants In the U.S. 

short-term U.S. consultant (3 pil)	 
pil),
ro
ber stnten. ECA mer-	 150

(60 pm), 	 100 
coumtl.uid other Donors: 	

20 short-term participants in AfricaCost 

The United Nations provides for 	

(1,0 pill) 
and trannportatioW'A's oPeratli. b dlfget. Gcrmany, Great ritain, France,SUedei provide 	 andtechmlical 	 Ooter Cmeassistance and program support.

FY 19,a-r1--nir a l : - A.I.D. fundsperts 	 will provideto nt.ufF African 	 for training ofeconomicvities Iluvolvini 	 cooperation orgatizatioil. 
ex

the integration of uonsen"In 	 acti 
development, amid con

rcin
augriclturl rnnarketing, nal-conventianal 
and remote scnsing. -c 
 ntn

hz" ~ ~~~ 
_ _---_-.:-__-'_J u~i7sIns- - *b-3Ol 	
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GIIANT/ I AN ist O"bEFEniCE Advice o( 'y 'l 2.000I'urpOse: To assist CT to be Transmitted Program Cha n ge:To Or.,A.O notcr Ath Senegal River E tmAIrD FINAL 
o 

- noicrasin Commnunity develop FY [5IIMA iDCi8Ore~e~rch. 
 a Beneflciaris: FY Atllcontintuing capacity The -direct benefits forfor cnrrylip out Earthe three this projectadaptive agricultural research centers In are intended
research. for time Nember Etates. Approxi-Tie ctresmately 1.6 million basin residents ill directly benefit1!ackg~uundI .d fro.
Propreas to-. I)nte:o.....n Impiovnmicents ina grlcoiltulral
produaction aid pretmhctlvIty depend tl'.. ltimate restilts ofomi contlnumed tihe project.varieties, researcmciltmral practices, and furtherance 

In seed Me... ": 

to unmherriamd aed cantrol ability Improved foral e All Years
of mai's 

his envirnmmellt. specen identjiie,plovidinig anslstance leithis area 
A. I.1. bessin Improved I thmrou.h the FY 77 Agronmomic 

fcild crops species Ildentifle'
Resairch I Projet:t throip h 
Qualified personne] 6 

which, In coordinatlon with UNI)P' 
returned fro' tralniniA.I.I). sippllihd 50equlIilreit mmaterials, Field t, ainrcompletedand local salaries tothree agricultumral research centers. Mocimatolical stations establinled3 

40 
The proplsied AgronomicReiearch 1! I'roject contains several elements ioper;itlomial research program fiicludinigI ailwimicil A.l.i..in a combilnation Finaiced l0n,.its:activities begun of researchin part tender the Aproniomic Researchm 

acrop development I Project, Personnel: ($ tl7imandi)3 Apricmilturalelement that will identify mare-productive techniclares 480plant species and farmin, practices principally for flood 
Consultants (36 pm)
recession rorg ihm aed r.--ige Training: Long-term 28R 

crops, nd a research trainrin for 3 personsoIladapt in[g sma] I component
farm machinery 3 py)and implements to local 30conditions. Observation tottrs (22 p) 40
 

Commodities:
1i41st Countryand Vehicles. lab and fieldOther i)onors: 

_ UNIDP, France, and_ _ _ _e Canada will Other Costs: qu i pmentOperational Costs
. s ppli cprovide experts and research 2 76support personnel OIVS will provide 144casts, nattorals for training and ]sand for construiction. research facili1tiesConstruction/ha roveeFY 1979 Program: A.i.D. 

t o 652uwil belp establish aI'eiatiosiip -letween contintming comnstructionmsirS aid ofa U.S. al-ricultiural tceimncians at 5 hotses forschool by $40,000 ench 200funding a contract between Lhe Total 2.000two for time services ofU.S. technician for each oneof the -nirlal OlVS research centers,consultations 

than 

(pri arily gradiuate students), training/omserva_
tours for African officlals, eiltipmeit and veiicles, and
oilmer conts incimding operatiomnal costs atud Constructionm/implement of research fac tities and tecinician housinr. 

U.S. FINANCING (.ithoan.d.of dollars) _ _iNIPL 

CON__ACIOlS On AGENCIES
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l Iit t 1,,.I: ulilc 
 [IAi I" .* 7 u' 'Ir e rogram. 1J). Il .,I I io 1mON tar -o "" .: ,. --
I!~r1,2__eansilt Entente conitrloes (Ivory rot-,Tn tilt Tco n, Ilt2;.eficl rle.: Project I,enerlciarteft are aft-ll f.-ruerps. their
Benin. Niger, tipper 
 Volta) to Impleient a atrategy of ansIstnnce fniilies, and cnmeurr or dtimentIcally prhiuredto r.ail farmers in order to Increase their per capita fetid crop*.production Whileof staple It Is not porsible .to predict accurately thefood crops for domestic consumprion. nuabrei ofheneficiaries untit design work IF completed on all of the 

Background ani Proress nub-projects. the already approved AnimaltoPate: On .Iune 30, 1976 an $8.0 million Traction sb-projectI tipper Volta in expected to benefit .omeloan atd a six thousand farmers$3.79 million grant. wan authorized to finance small overfarmet probably 50,000 persons counting nil familyoriented food production sul-protoc.a In the five EnLentt irrigated Rice Perimeter Extension Project in 
members. le
 

cmnrrier. tiger In to,benefit
ihtrin1 ' l-Y 1978 a last Lr;iiche, of $2.0 million In loan some 7,700 farm familles--some 60.000 pernons.fundq and an additional $2.69 million In grant foods willprovided. Sub-protect proposal:; submitted by the cotntries 
I. 

have LL-I .jorOLtliitp-been revfeud. Actual design All Yearsof the sub-project proposals, nine AnltIli husbandry extension program (Ienin) Iin nil, were completed under Fntente Fund contracts with both a Farms utilizing Improved production
locally based American consulting firm and 
a local consulting tecmnique.i (Ivory Coast)
firm. Two of the nine stibprojectn have been approved for 
1,oo

New farm families given access
impleitionation. The others are untieryoiig some design adjust-
to land 

(Topto)
ments; In Ortober 1977, the first suhproject agreement was signed. 
1,500

Extension service up-graded (;')go)hy thd Entente Fund with Upper Volta foran IAnimal Traction Farm agents trained (Niger)4LjiVt. The A.I.D.-finnnced 260Entente FIn d rural developrnt Central Veterinary pharmacy establishedtear comprising a project mnager, a rural development specialist (Niger)
and an agricltural economist. are 1working with host-country Rice perimeter rebuiltofficials (Niger) Irri.atedII,,.tuh-project de~sign and implementation. Rice prtoduction annual increase (Nip.er) tons 1,500
 
.loa.t Countri. and I.ivestock health treatment program
Other Donors: The Entente coutiulries are established (tipper Volta)
providlnp a minimum of 25% of loan-financed and 1O7 of grant-

I 
financed suh-project costs. French Aid and Cooperation (FAC), A..). Financed inputs:European Development (thousanlans)Fund (FED), Canada and the Netherlands 
aiu provide assistance In the FY 79general area of food production. Personnel: ft short-term technicians (10 pm) 0 

Participants: 7 short-termFY 1979 Prosram: Gra't funds are requested for continued (46 pm) 70Other costs: sector studies, analyses 50financing of the project's short-term experts and consultants, 
 Total 200for sector studies and analyses.
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Puri~ose: This -pojceIONle
u e: 1"his proj~ct enahies A.I.D. to obtain tIhe technicalexpertise and ancllary goods and services needed to develop and 
design projects ,d tO lidrtake studleq and analyses oi l 
base program strategies and project designs. ore specifically.tis project provides a muechanlsm for flinancing (1) Special 

analysesm related to development of rector and cositry programstrategies: (2) feasibility studies; (3) project development and
design activities; (4) assesments of 
the environmental 
and social
Impact of proposed activities; (5) evaluations of project
activities; and (6) analyses and research related to specific
problems affecting development efforts. 
The project on occasion
Is 
also uqed to finance selective technical assistance in priority
development areas of particular interest to A.l.D., where such
assistance cannot be closely identified with ongoing projects. 


The individual activities most frequently undertaken within the 

framework of this project are related to planning and project
design and involve financing of the services of short-term

consultants and other associated study and project development 

costs. 
 In selected cases, financing of consultnnts, witintprovision for supportingmauy be undertaken. For 

services, for assigiments tp to two yearsthe purposes described above. A.I.D. may
Utl lize lhe ovt'vices of various 
 U.S. finus or Institutions throughcontractital arrangemtonts or the services of personnel from otherU.S. government agencies through PartIcipating Agency Service 
Agreements.
 
While tills project for te financing of studies, analyses and
 

project design efforts is presented on a region-wide basis for
Africa, the Individual project activities steaming from these
undertakings are described and presented for 
financing under the
separate country or sub-regional sections of the presentation.
For new FY 78 and FY 79 projects Included under those sections for
which final design or related studies must be completed prior to 
...... . ....s..F n~cm II,.....4.ru...mNU.S. IANCING(in huands *I gsliaiF

0.lllI-.
l d 
 Obll. ... .. 
 xp.... S
P 

ih 0 .
 

I M IGA 101Y /in # w I A .I 


.. .. . ..
1,10c
Itil IAL tS 10,0^910riNAL 
oIGjAumoN 1141510|OBDL'oMMCh1 

Implementation, this project vii 
the services and related costs necessrary to complee thee eeretg.a o e i n ere th r s 
to project activities tht ay e proposed for 
year financinlg. 

FY 1979 l'rmram: 
 Tihe majority of the activities financed underthis project are directly related to development of loan and grantactivities. 
The project finances the cost of constiltants.
including ansociated expenses and supporting services, 
to undertake feaibility studies, special analyses and studies, project
design efforts, evaluations, surveys, environmental and social
assessments, and pre-project development assistance. 
Limited
 
conferences for recipient country and U.S. personnel who are
 

financing viii also be provided for costs of seminar/workshops and
 

involved with the planning, managing and evaluating of A.l.D.
 
activities.
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Purpose: To develop aRnd apply noncomventional eniergy sources foruse in rural areas. 	 equipment mind Inst'rimemita for the development of prototype cooling.heatIng and drying units utilixing solar distillation units; 

flacksrou,|d: Ninety-five percent of the fuel currently utilized 
development of time Phmotovoltaic system for use In communcations:construction of blo-gas and bio-conversion units; developmentin Lhe l'illippines is imported 	 ofoil. This situation Is causing a small scale generating plant to be fuled from an energy plantan serious deLerioration Ila tie country's balance of payments. tion;

Mille petroleam is expected to rem.11ai the major source of energy 
further study of wind and ocean thermal gradients; consult-

Ing services and training.
Lhrough the end of this century, JL . iurgent that alternative energy sources he. developed, particularly for rural areas. The Beneficiaries; Since this project concentrates on developmentGoveronmenit of the Phil Ippines has 	 andestablished a Ilepartient of tenting of small-scale prototypes, tie actual number of benefiel-Energy (DOE) with broad respotsiblitty for the development of 	 aries affected will he relatively small. At tills Lime. Ithath neu energy sources nmmi conservation programs to enmsre tme 	

i imit 
known how many prototypes willmost efficient uase of all energy. While 

be put Into operatlIon and In whichthe I)OE will focus on areas, thus making It Impossible to calculate a per family cont.contintued development ietroleum hydro, and geothermal resources, The ultimate beneficiarien will be those rural resi.delnta livingsimilar attention will be given to nonconventional and renewable 
 outside tie existing electricity grids and/or Individuals forresources will also demand their attention. 
A specific division whom use of conventional energy Is either too expensive orof the DOE is charged with tie responsibility of exploring tihe Inappropriate for certain tasks. 
possibility of utilizing existing technologies in nonconventional
 
areas to supply a portion of the country's energy needs. Non-. Major Outputs: Small-Scale Prototype units and pilot projects
coventlonal energy sources are particularly adaptable to rural utiliziag energy from reneuabl- resources. 
areas.
 

ilost Country and Other Donors: Time GOP will seek to obtain A.F.D.-FinanYed hnltits: (t iousands)
 
research and t rat ining grants 
 from other Internat tonal agencies
suchias time UNDI' and UNESCO and/or private foundatlons. Whle Consulting Servicesthe fuinding level proposed under the A.I.D. loan will be 	

75
adequate Participant Training

to support tihe project during the Initial four years, a continu- Comodlties 	
50 

4,75
ation of the program, whmich Is deemed essentla! to the full 
realization of 
tihe benefits anticipated, will require commaitments Total $5,000

from other donors. The GOl' contribumtion to the initial 
 project
Is estimated at $3.67 million equivalent In pesos. 

FY 1979 Program: A total of $5 million Is re(ttested
 
to finance the foreign exchange costs of procurement of special 

U.S. FINANCING fin,hlumands of do d CONTRACTORS OiRIN l -PA AGENCIESI .,m .mm*mc.i .,m . . . . . . . .. . . [ . .. . . . . . -ip .a t , , . u tobI~ligations . .asm rius Un~iquideled [- i ' ' tni ,eag mmw "05 	 -. ---	
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FUNIS PflOPOSEO ODLIGATION tinohmiermJgs edA 
Selected Development Activities 
 jT
___ 7 500 -

Purpose: To develop a indigenous capacity inIselecLed scientific

and technical h-StitutoaS Indnnerla to plan ammdconduct 

research and development activities 
thaL will provide the basin
 
for increased prodti viy and Icome to improve the quality of 

life of hnduneala'a poor.
 

Background and Progress to Date: The Indonesian Government (GOI)has created'over 150 research, engineering and service Instituetes 

to adapt and Improvise techmology which is uost 
 relevant to Indo-
nesiais development. In FY 19)7 A.l.D. wan requested to asstat in
strengthenIng the existlug system of Institutions. They haid been 
found lacking in capacity to translate goals Into workable policlen and programs. It cooperation with the GOI Hinister of State
for Rleearch a project was developed composed of sub-activitieu 
dealing with applied research. There sub-projects are designed toenhance instittutional capacity to apply science and technology toproblems cndemic In rural areas. Sub-project areas include alter-

native energy uorces, aquatic resources development, quality
control aind srndards for small labor-Intensive industries, ad 
research development pol icy. 

ikost Country and Other Donors: Time GO1 will contribute more than
$2 million, In ruplah or in-kind, toward tihe total cost of this 
five-year undertaking.
 

FY 1979 Propram: $500.000 n grant funds are proposed to finance
short-term consultant services, and training of participants. 

Beneficiaries: Beneficiaries will be Indonesia's rural poor whose

well belng will be Improved by such activities o: 1) research
applied to produc lg cheaper energy throug h methane or pyrollrc

conversion; 2) provid1lug better weat.hor forecastu to enable! fish
ermea amnd farmers to Increase yields, and 3) creating at least100.000 new Joms thrommph the creation and expansion of small rural 

|PS n IhFEIENcE p. 196FY 70 ^Aain I'rograais 
6 ,IF 

.$.FINA56CNG 

.o.q.,,,-m o.,o 
...... 'b;i - ...... 

.1.75.000* 
- rI. Y.W mor-
Ci h._m.,i30,.,. 

____00_ 

9,1o,5 
_ _ 

600 
i; [ 

of.40us) 


EXpandimues 
-

___ 500 

500 

. 10b n 

1 
Ilv
INITIAL71 FY_$T_1 EDSFINAL 

OBLIGAI ION OILIGA1 ION.. 77.. _ f 81 


cI ,,.. 

IFOFjcr ... I.50-Cr Jhan...------..

.,51 . ..
FSfIMAIO CMPE1vJ.KOArg 
Of PfOJECT82e
 

indaistrJe, such as batik and other textile production, clothing,
leather and wood crafts, and local building materials. 

!ajr htput: All Years 

- Research studies completed
- Major scientific and technology	 5 
policies established 
 3-5
 

- Technologles demonstrated 
 S 
- Participants trained abroad 
 30-80
 
- Short term in-country training completed 
 400 

A.I.D. Financed Inputs: 
 ($ thouaandn) 
rY 79
 

Technical Assistance (5 person-years) 
 400 
Participant Trailng (125 person-months) 
 1O
 

Total 500 

*FY 
1977 loan of $5 million authorized 9/21/77 but not
 
obilgated a/o 11/15/77.
 

PlINCIPAL CONTfNACTOnS Onf AG[NCIES

Ummquidlstl

5o000 - National Academy of Science 

.|- Denver Research Institute, University of Deaver 
5 100 - U.S. Ceoloeical Survey 

__A.50_oo 
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OAN[]
I'tUa!L: This Proje~ct $-iiAJUF il_. sa 1Mera ndt a i Tom"dablewill stremgtileu tire ability Of
(COvcr 

Lime Beneficiaries:mmn.11) fi e cie N n cae n TeC1111micld e I' tilon mm CL d will Provide the rurale opm(c i wr Oflm'aolatcuccsmp 
l mmt o ~ c hI C Up _ or izsi te-admt and In roand .. e mrene r t y _gour c c s tor cookin o~ (OST) to Id en tify -- safe r an d sma r e d e pendable 

mit roduce simple ii~proved tecmnologlcal proto-, ut mmli'l je of w aiter . ud theo means oftypes aplproprlate to time 
through increased production. Increa i ng the ir In comeneeds of ilaitl's poor.Background: Haiti, as one 
of the worldes least developed
 

countries, Is anxious to benefitlie Guvernment of from the transfer ofIllti technology. lialo((:011) Oututs:Alldesires Prototypes produced and readyto select those kiuds and 
Tyeare

levels oifteclimologypopulation by involvingthat will be for testing (number)sma l -lost helpfulamoo nts of capitalto Lime ruraland large
nuenbersof uorkers. Possible teaolo 1ident dled 

A.[.D. Financed Inputs. 

ad.ptatio. and 

for ( thousands

Inroducto 79omkd pimilmug, use of so Inmclde windmills forPoses. recycilgi - ester' for cookm, mnd oelecrY___y

of agriculture her our-water, aind Lonmg andthe development of short-term consultantsCommodities, velicle., etc. 
(18 Imf) 390
 

tocally-made simple 79 
tools and implements.
vide Timis grantLechn ical assistance will pro- Training amndAppropriate Technology Center time OST aid evaluationfor establishto selection and ar_ 23testing oftechnology prototypes for transfer to the 

Total 
 490
 
rural communities.
 

Ilost Country and oiter Donors:for salarles anid Ihe COil will coutribrtegemmoral support over time $345,800lme private life of the project.amntiavolntmamy organizations
aid In In laiti are expectedtime testing toand disseminationi of the prototypes. 
FY 1979 KErani Tecimtcal assistance will be providedto develop amd to OSTtest energy-producing prototypesrecyclig and tool 

and Water
production systems. 
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To assist Haiti. In designin' and executing agricultural d- 82
veloiment projects involving small field operations will commence in the second year of tie project 664
farmers in mountnin areas which
preserve limefragile resorce base In these areas. 
will Involve tie construction of 30.000 bectar.. of
structurea and terraces during the life of the project. 

oaaeratl.s
 
Dacjkrouid: A popnilatoon density of 
 moresqnre mile of cultivable land, coolped 

than 1000 Inhabitants per lieleficlarlea:with I111 farmers--whose pertile limited nmount capita annualland npproprlate of Is substantially lower than Income of $30 
lime 

for intensive load production. means that most of 
tile national average--will be benefited
600,000 farm holdings In time directly through an;Improved utandard
conatry are located on slopes of living and by beln& prowhich vihledsire only .muited for production of tree crops, grazing, and watershed 

with Lime means of maintaninR that standard of living Inprotection. future years. Farmers in the valleys below time 
tre.ted watershed
Ifany of these slopes are of necessity formed Intensively 
areas vii
by tmeir occtipanittn with clean-tilled crops sucl as 
benefit from time decreased flooding of their fields andfood cerealgrains. Ftrthemore, aLltatJon of Irrigation works.the need for charcoal ihas resltedof much of thie natural cover fro in removal-cat aes of=ill land. TheseCilat

destructive agricutnmra expansen c -esuted ofs halln.capacity of the T low water ieeMloland, excessive run-off, high rates of 
holding upsheet and 


eroslon has seriously Continuing 

gully erosion, clogged streams, and damaged valley lands. 

Completed studies In specific fieldl Yer
 
affected 
food production and jeopardizes tme 

Program of adaptive research Implemented
long-rums capacity of by DARNDRaitti to support Its people.
designed to give time This project is I 

Department of Agriculture, Natural Resoumrces, 
Package of tree crops practices developed,
and Rtrnl )evelopment (I)AItlht) the capacity to 

tested and extendedplan, develop, and IDARINDRImplement agricumiturnl production systems 
capacity established

for these areas ILain tie productive capability of tie land 
which main- Watershed restorations (numberover time long tera by of Imectarea)

preserving Lie Major Improvementnatural resource base. ($250 per hectare) 30,000

Hinor improvement ($100 per hectare)
Host Cotntry A.I.D. Financed Inputs: 2.000soad Other i)onors: It Is expected that tie Government of ($ thonsamds)Haiti antd community groups will contribute a significant percentage FY 79of time total project cost. Time Technical Assistance (200 poa)Inter-American Institute 1.000of Agricnl- Trainingtural Science (iICA) ht.; strengthened time technical inpnmt into tile 125Commodities
researchm phase of 
Lite project. 516 

Other Costa: 
FT 1979 Program: The first two years of the project will concentrate Special studies, evaluatiop and misc.on special studies, including a survey of hill 

Local Labor for conservation structurea 150 
agricultnral tech- 550
niques and lime collection of baseline data. Ag. Credit FundIl 1979, A.I.D. auist- 200
ance will consist Cotntructionof a (till time agronomist and conservationist, 100

sho0,rt, te., cons"l t+.,,g trItiting.,of DAI Leci..niclans. Najo-_ 
Total 2,641... ,,d ... .. M.... KING. IlautCIN ,lUPL .l. -.- -.........
... n dolast) 
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._Ir!mrpo9!e: To develop low-cost a1t.rnitive agrtclture and agro-
indstrial technologies ro ,ddre.c problems of low productivity, 

underemployment, and disadvantageotts marketing arrange'ments 
 faced
by the rural roor. 

Background: 
 In the past seven years 1'eru hat carried out exten-
nlve social and economic reforms to increase incomes among the 

poor. 
In the sierra, 	however, condition:; have remained relatively

static. Amonp 
the principal constraints are 
the lark of-(a) new 
on-farm technlogies which would peruit farmers to take fuller 

advantage of their limited land base; and 	 (b) new off-farm technologies which 	would Increase value added and provide greater
opportunities for non-agricuslttnral employment. 
This project vii1
help develop Government of Peru (COP) InIstitutional capability to test new employment and Income generating technologies with
particular emphasis on the needs of the sierra poor. These in-

clude: development of low-cost 
 farm implements; demonstration 

plots for double cropping on different types of soil; experiments-
tion in tanning and production of furs and skins; products derived
from magucy cactus; simple technologies to improve pont-harvest
stornge, preservation, and processing of perishables produced In
rural areas; improvement of ceramics technology; small scale arti-
san textile techniologies, Improved utilization of natural ener-
gies, includingwind.water, temperature differences and sun and
low-cost construction materials for use In rural shelters and 

annitntion facilities. 
 The Institute of Industrial and Technical 
Investigation (ITINTEC) will be the primary CP coordinatingbody. 


Host Country and Other Donors: 
 The COP wIll contribute $700,000
to help finance research and development coots, equipment, field 

testing and evaluation. The Swiss Covernment Is planning to 

assist ITINlTEC in the development of a vocational training

center which will provide a pool of semi-skilled people. 
The 

International 
rotato Center (CIP) Is developing dehydration 


~u~~~rrIAII(ithousands ol doaIIrt)s. 
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 I .. _ _I r v pruesses for potatoes and other vegetables which can be adapted

to various small agro-industrial enterprises identified under
 
this project.
 
FT 1979 Program: 
 Technical assistance will be provided to
strengthen ITIRTEC's capabilities to carry out appropriate 
 tech
nology programs. Feasibility studies viii be completed. 
Proto
type equipment 	vil 
 be developed and various technoloiJon.will

be demonstrated. Working models of at 
least three new tecimolo
gie vill 
be tested and demonstrated.
 

Beneficiaries: Several thousand sierra poor (small farmers, landlens rural workers, members of co-ops, w men employed in rural 
cottage industries) will benefit directly from the projoect.
new technologies are Increasingly adopted 

As 
i the slerra time tmlt

mate number of beneficiaries will be in the tens 	of thousands. 
Ctulative 

Hajor Outputs: 
 -rsr.

lrefeasibility 	studies completed 
 20
 
Feasibility studies completed 
 Is
 
Research and development studies including deonstrat

ed application of "new" technologies 
 6 
Improved Institutional Capacity within ITINTEC
 

A.I.D. Financed Inputs: 
 (Sthousaiads)
 
FT 79
 

rechnical Asaistance 
 80
 
Feasibility Studies 
 11/9
WorkLng Models of new technologies (including

prototype equipment) 
 135
 

Field Testing and Evaluation 
 25

Equipment, materials and supplies 
 3,
 
Reporta and administration services 
 23
 

Total 43
 

PRINCIPAL CONTRACTORS On AG[.NCI(5S 
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11 1 3.1 v - -y FUNDS1l y 79LI)uveltl, qllt - _ae 	
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 •U.7 	 81|OLIGAYION 
 |OF POJCr
~rpo'..; L'o Ilncrase au :e.s of tile "*'ls ianl 
 scieice aid tecilololy for problem-solvitng..

citasatinity Lo alpropriae U.S. 	
Project emphasis on adminislrative decentr.teclialogy. lizatoi, agricultural management and polltion conilrol Is de

Bac'kground: Under the first signed to isure
phase of 	 that the poor majoritythis project, activities are development plan is targeted toward whom Touissla'sshare fully i, tie projectts benefitbeling carried out In tile areas of systems analysis, computer tech.mtelogy * remote sen;hog, petroleum re ltiolgy, and polintiol COil- LaIcr O)tpts:trot. I'xccpt for petroletuata techlology, whilc coat sISt solely ofU.S. trainiig, each Itvolves I)th IJ... acid it-country tralnig, I. Application of systems analysis/operattonsthe latter hy short-tertit I.S. advis(r.l.. Each act ivIty 
research and coar-
Is be lig puter techniiques to decentralization
evatotl td to asn;ess 	 and other guvernmentIts Sli Labl ity for |ttllJtia lit thi follow- management priorities.ciii project Lit b, i1n it late FY 79. Inl addit ion fIitVel.1atl is

tilldelay Of ti:h nlew activlIies as solar aid wiNd eniergy app!l-Ctl l.ois for Inti sloa In he .ecotl phase. 
2. 	 Application by Hinistry of Agriculture of remote sensIng teclsPart :tilar aLttntlenit nlquCs to crop forecasting, climatology, locust conatrol, etc.Is Iheing dlevoted to et-ouraglog COT efforts to create or deslgoiatea Nfiagle |lt-|.|ItitloLn to coordiiate uatinial scientific and tech-

Iciccl act IvIivts. 3. 	 Stodies undertaken-of piollution problems in Calies area aad
feaibility stusdies completed for the location of simIlar 
laboratories

.utCoun 	 litother areas of Industrial expansion.try and Othe Mios ___admiitratLve 	 Te COT' will provide techical andstaff, facilities, base equlpment and nupport coats 4. I'xierimenral program usng renewable energy t'ources underrvl, att.d to tlhe operatlhn aid initalatneii: of all 
 components of this taken In rcraJ areas. 
prl.lecl. Ti UNIP is laroviding Lech|nical assJ!alancewhich complemncnt A.L.I. intputs. 	 In areas 

5. Ideat'ficatloai of new or expanded areas of U.S.-Ttinslatn 

Fy.1979Pro;gam: of rst-phase progrnms, 	
scientific cooperation with application to Tunisian develop-Followig evaluation mental programs.ciaacn ltltan t services and tratit ng will be JolltIaLed or contittued,as appropr iate, illsulacrr of outpUt ta rgets. A. .l). Financed Tuntits: ($ thousaids) 

ilefIte.laries: "i'h|s pro lect will Iic,ease the access of Tti sia's FY 	 79scivnttific ild technical commnitlty to the mtcaac.J of Inereasitg its 7 
coiatribut|aau Short-term consultatts (45 person-months)to ttatlotai clvelolpnent. An linternellate 	 360beieficilary U.S. iarticiipantgroup wll 	 training (60 persot-montls)i he govertianitr adhluuaiIstrator. 	 120wuo wilL be provided Witic Lab aitd other eqctipment, booksa and traiingtoolsa for better itutiaulilent )of devolotnecla program.s. The taJL.mlate 	

aids 50 
Local. support costs

beuteficiarle. will lie all element|.;s of tlae poptilat ion 	
20 

which derivecumllomilc ;aid ;a lealeefit; from the case of Iap roved L(!helt]o|Iy 
Total 550 

U.. FINANCING finthousands al dullats) rINCIPAl. CONIMACTORS On AGENCIES 

" ..... ... .............. 
 ..... I.
.............. 
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Pu!r'anc: To develop appropriate technologles for tue in rural Iintial experimentation wiLi begin under an institutional coMtract
he,.eholds and villagers fit sUch areas an Improved food storzage for technical services.
 
and processing, sanitation, and enerpy use.
 

Beneficiaries: 
 Tire major focus of the project will be on
hack&rotind: There i technow little attention in Yemen given to Is-
provIviZ tie qunllty of I nologles designed to reduce inefficient menial labor demands onIfe of rural people by Identlfylng and 
 esmallfarmers, peaants, and women 
in order to Increase their
extending nliproprJnate village technologies. Signtftcant potential produictivity and well beinig. The number of beneficiaries and ise
exists for Improvement in household 
food storage (where estimates 
 A.I.). cost per beneficiary cannot yet be computed.

of louses run as higb as 
252). sanitntion, energy (through conservation and identification of alternative'energy sources) and 
 Halor Outputs: 
 All Years

for the reduction of menial labor requirements (e.g., grainthreshing and grindlng, carrying water). Sector technology surveys (food. vater/aanitation/
 

enerny)Yemen's labor costs are high because of outmigration. At the Feanibility/alternative technology identIfication 
3 

time, the flow of remittances back to Yemen make local
same 
in- studies 


vestment In technology possible. 1This project is designed to Prototypes developed and tested
Identify village/farm problems and constraints to 
is
 

the development Pilot demonstrations in rural arena 12
of appropriate techntiology, develop and introduce Implements to Design packages to private industry

Increase the productivity of peasants and small 
 farmers, andevaluate arid test other appropriate technologles at the village A.I.D. Financed Inputs: 
 ($ thousands)level. The project will also focus on Institutionualizng an 

FY 79
intgoing village technology research and development effort. Institutional contract
Recommended technologies would be turned over 
to the private Two technicians (24 pi) 
 300sector for either import or local production and In-country 
 Short-term consultants (20 pm)
marketing. 125
 
Commodities (prototype equipment, vehicles) 
 400
 
Local costs 
(pilot testing and demonstration) 130
ilost Country and Other Donors: The Yemen Government will provide
counterpart staff and trainees, jorknhop facilities, and assist-
 Total 
 955
 ance with demonstrations. Other donors involved with mechnnlza

tM ,--the Dtch. British, and WerCt .ermans--wll assist in develop
ment and extennion of improved rechniology.
 

FY 1979 Pro ~ram: Baseline surveys, a technology Inventory, and 
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PurTse: To'help developing countries identify and resolve energy
problems, pnrticularly rural energy prob)lems. 

Background and Progreas to )ate: Thin project has four Interrelat-
ed elements: (1) studies of energy needs in developmer.L; (2) efforts to 	strengthen Ul)C abilities to analyze needs and mnuage en-
ergy programni; (3) field denionsLrLlons of appropriate energy 
technologies; and (4a) technica advice and support to A.I.D. mis-
slons. The focus of these elements is on the energy needs and 
resources of the poor. 

An activity began In 1976 to analyze the energy needs In the food 
systems 	 in four countr! es. An analysis In Senegal began in 1977. 
Field tests have been completed of promising energy technologies 
for use 	ln the food system. In Nepal, 15 technicians were trained 

In methane generation from animal wastes and prototype units were 
constructed in four locations. Prototype solar cookers were devel-
oped for field testing In Haiti, and a field demonstration of solar 
cells to power water pumps and gran grinders 	was Initiated In
Uljper Volta-


In 19711, 	110 developing country decision makers will. be trnlned in 

energy anneaammeoi/managemetmt and national policy formulation. 
 A 

method has beett developed to help A.I.!). countrien fit rural energy 
needs Into nit analysis of their national energy needs. Training
curriculum and selection of twenty participants have been cospleted. 

Field demostrations are underway of small-scale renewable energy 

technologies for a variety of development settings, such as medical 

posts, nutrition centers and swall. farms. The )epartment of Energy 

and other cottractors are augmenting A.I.D.'s ability to respond to
 
A.1.D. mission requests for technical advisory services.
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Two Congressionally legislated studies, due in 1978. viii descrilbe 
first, energy needs, uses and resources In developing countries 
and second, the organizational options for a United States energyaselntnnce program.
 

Other Donors: No fotmal coordination exists but periodic discus
slon among officials of the World Bank and specialized IS agetcies 
promote awareness and reduce duplicatim of efforts. 

FY 1979 	Program: Technical advice to A.I.D. masalonsproblems 	will be expanded. on energyField tests, demostrationa and feasi
bility studies of appropriate energy tocloologies will continue.
 
A method to analyze national energy needs viii be tested in lour 
countries; one will be selected from each A.I.D. assisted progralldc 
region. 

Beneficiaries: Emphasis Is on programs and research which assist
 
the rural poor in A.I.D. countries.
 

MaJor O_Lputs: Descriptions of energy resources and needs 
In de
velopment for up to eight comtries. A tested course 
for devell.ing
country participants In forming national energy policy with empha
sis o% rural energy needs. Field-proveot renewable eneogy
 
technologies for use in development projects.
 

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

FY 79

R&D Grants & Contracts 	 3,150
 
Professional Services 
 425
 

Total 3,575
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APPENDIX C 

DOE TECHNICAL COOPERATION AGREEMENTS 
IN SOLAR ENERGY 



2.1 Committee on the Challenges of Modern Society
 

2.1.1 Introduction 

The NATO Committee on the Challenges of Modern Society (CC:!S) was
 

founded in 1969 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 energy, 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
 

exception 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: 
 Fall of 1973. memorandum of Understanding became
 
effective July 1, 1975.
 

Participants: 	 Australia, Belgium, Canada, Diinmark, France,
 
Federal Republic of Germany (FRG), Greece, Israel,
 
Italy, Jamaica, Netherlands, New Zealand, Spain,

United Kingdom (U.K.) and the United States
 
(U.S.). Eight additional countries, plus the
 
European Commission, participate as observers.
 

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

Scope: 	 This agreement calls for work in the following
 
areas:
 

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

o 	 Exchange of information on solar system and
 
subsystem experiments
 

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

Term: 	 Five years with a 2-year follow up period
 

Activities: 	 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,
 

o 	 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.
 

10
 



Benefits: o 	 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.
 

o 	 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.
 

o 	 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).
 

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

o 	 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.
 

o 	 A network of contacts in government, resea:ch
 
institutions and industry in over 20 countries
 
has been developed.
 

o 	 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.
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Problem Areas: o 	 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.
 

Comments: o 	 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 simply
 

continuing those activities within the
 
framework of the MOU.
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2.2 	Solar Agreements Under the International Energy Agency
 

2.2.1 	 Introduction 

The IZA 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 emergencies; (ii) to reduce dependence on imported oil by 

undertaking long-term cooperative efforts on conservation of energy, 

on accelerated development 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, including those of the developing
 

world, through a purposeful dialogue. Within the context of the
 

Agency's Long Term Co-operation Program, the participating countries
 

have agreed to carry out national programs of energy researah,
 

development, and demonstration (as may be agreed upon by some or all
 

of them) to undertake cooperative activities including jointly
 

financed 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 and development. This strategy will be closely
 

linked to and coordinated with the other parts of the Agency's Long
 

Term Program. It will identify major new energy sources and
 

conservation possibilities, explore their potential energy
 

contribution and probable timescale of commercial implementation,
 

define technological options, and identify possible new areas of
 

fruitful cooperation.
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The IEA's energy research, development and demonstration
 

activities are to:
 

o 	 Develop a strategy for energy R&D, 

o 	 Foster effective national programs of energy R&D, and
 

o 	 Undertake cooperative energy research, development, and
 

demonstration projects in high-priority areas.
 

Seven agreements sponsored by the IEA are discussed in this
 

section. These agreements provide for:
 

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

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

o 	 Large-Scale Wind Energy Conversion Systems (Section
 
2.2.4),
 

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

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

o 	 A Program of R&D on Wave Po.Ver (Section 2.2.7), and
 

o 	 Establishment of the Biomass Conversion Technical
 

Information Service (Section 2.2.8).
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2.2.2 Implementing Agreement for a Program to Develop and Test 
Solar
 

Heating and Cooling Systems - Summary
 

2.2.2.1 Summary 

Signed: December 1976 

Participants: Austria, Belgium, Canada, Denmark, EEC, FRG, 

Greece, Italy, Japan, Netherlands, New Zealand,
 

Spain, Sweden, Switzerland, the U.K., U.S.
 

To gain data through exchange of information and
 Objective: 

cooperative R&D on solar heating and cooling sys

tems and related meteorological data.
 

Scope: 	 Specific tasks are outlined in five annexes to the
 

Agreement:
 

Annex I - Investigation of performance of 

solar heating and cooling systems, 

Annex II - Coordination of R&D on heating and 

cooling components, 

Annex III - Performance testing of solar 

collectors, 

Annex IV - Development of insulator handbook
 

and instrumentation package.
 

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

Administrative and
Each country bears 	own costs.
Costs: 

are approximately $112,000.
technical costs of 	U.S. 


Three years
 

Annex I activities - standardization of
 

Term: 


0Activities: 

evaluation, measurement, and optimization 

procedures - will be completed by the end of 

1978. 

Under Annex II, each of the 12 participants
o 

have exchanged summaries of their national
 

R&D plans for solar heating and cooling com

ponents and summaries of current projects.
 

Half of the collected tests specified under
 o 

Annex III have been completed and overall
 

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

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

o 	 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
lectors. 

Benefits: o 	 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.
 

o 	 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.
 

o 	 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.
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o 	 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 measur'ement methods.
 

o 	 Catalogue of existing sources of meteorolo
gicel 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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2.2.3 Implemefning'Agreement for a Program of Research 
and
 

- SummaryEnergy Conversion SystemsDevelopment on Wind 

6, 1977Signed: October 

Austria, Canada, Denmark, Germany, Ireland,
Participants: 

Netherlands, New Zealand, Sweden, U.S., Japan (joined
 

April 1978)
 

Promote cooperative RD&D and information 
exchange


Ohbective: 

regarding wind energy conversion systems.
 

R&D 	efforts and information exchange are 
organized


Scope: 

into four areas, outlined by tasks and 

subtasks in
 

Each annex is signed as a separate
separate annexes. 

agreement.
 

Environmental and Meteorological Aspects
 o 	 Annex I -
Signed by all
 

of Wind Energy Conversion Systems. 


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
 
Signed by FRG,


National Electricity Supply Syste-m. 

lead:
Netherlands, Sweden, U.S., Japan; FRG.
 

o 	 Annex IV - Investigation of Rotor Stressing and
 

Smoothness of Operation of Large-Scale 
Wind Energy
 

Conversion Systems. Signed by Denmark, 
FRG,
 

lead: FRG.

Netherlands, Swcden, U.S., Japan; 


share: $214,000Total: $960,000; U.S.Costs: 

Annex I-

Total cost: $258,000 (through 12/78)
 

$ 97,000 (est. calendar '79)
 

$ 10,000 (est. calendar '80)
 

Annex II-

Estimate two
No transfer of funds. 


person-years per participant.
 

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

Annex IV
$ 25,798 (through 12/78)
 

$146,712 (est. calendar '79)
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Initial term - 3 years.
Term: 


o 	 U.S. has designated Battelle Pacific Northwest Lab
 Activities: 

to carry out computer model evaluations specified
 

A draft plan has been completed.
in Annex 1I. 

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.
 

o 	 The FRG sponsored the first experts' meeting 
under 

the agreement to discuss substance of Annexes 
III 

and IV. Meeting was held June 8, 1978 at the 

University of Stuttgart. Information on economic
 

modeling of utility interface was exchanged.
 

Preliminary findings on techniques for reducing
 
were discussed.
cyclic stresses in bladet; 


Information on aerodynamic interaction of 
multiple


o
Benefits: 

wind systems,
 

o 	 Access to wind/biomass test results (U.S. had not
 

planned combined testing),
 

o 	 Independent validation of computer models,
 

o 	 Information on parallel research tools,
 

o 	 Confirmatory information on U.S. experimenti,
 

Access to extensive European experience 
in wind
 

o 

energy systems,
 

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

program, 

o 	 Confirmation of preferred U.S. approaches and
 

methods,
 

Cost reductions due to Japanese participation, and
 o 


o 	 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 programs, 
program planning, and R&D.
 

Costs: 	 No transfer of funds.
 

Term: 	 Two years initially.
 

Activities: o 	 U.S. has selected a contractor to perform the
 
final design and fabrication of a 1.5 MW wind
 
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 and constructing a 3 MW 
turbine. The design will be completed in 1978.
 

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

o Sweden and Germany have signed a separate 
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), 
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o Opportunr.ty to evaluate results of a variety of 
rotor configurations in varied environments at* 
small cost, and 

o Internaticnalization of domestic projects. 

Comments: 	 While there is an apparent opportunity for
 
competition, experience has shown that machines most
 
likely will be bought from neighboring countries
 
because of parts replacement and maintenance
 
considerations.
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2.2.5 	 Implementing Agreement on the Establishment of a Project on
 
Small Solar Power Systems - Summary
 

Sicned: 	 October 6, 1977
 

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

Objective: 	 Design, construct, test, operate, and comparatively
 
evaluate two dissimilar types of solar power plants,
 
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, construction, and
 
operation.
 

Costs: 	 Total cost: Design phase - Si 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: 0 	 Designs of both systems have been frozen in
 
preparation for the mid-term report.
 

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,
 

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

o 	 Future applications possible in LDCs, 

0 	 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.
 

22
 



2.2.6 L.plementing Agreement for a Program of Research, Development 

and Demonstration of Forestry Energy - Summary 

Signed: April 13, 1978 

Participants: 	 Belgium, Canada, Ireland, Sweden, U.S.
 
Lead: Sweden
 

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

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

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

Term: 	 Initial 3 years
 

Activities: o 	 Forestry energy meeting held in Febraary 1978. 
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 reorted 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 	 Plannina group on systems analysis has scheduled a
 
meeting for September 1978 in Ireland.
 

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

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

" 	 Lowered costs to U.S. compared to unilateral
 
effort,
 

" 	 Development of cheaper and more efficient methods
 
of cultivating, harvesting, and transporting
 
biomass feedstocks,
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C 

o 	 Development of more economical and reliabe 
technologies for converting biomass to gas oil, 
char, and other products, 

Access to Finnish experience in short rotation
 

growth,
 

Access to Swedish experience in harvesting, and
o 


o 	 Access to Belgium's work with coppice and silex.
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2.2.7 	 IZA Implementing Agreement for a Program of Research and
 

Development on Wave Power 
- Summary
 

Signed: April 13, 197e 

Participants: Canada, 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-p6wer-pumped air-storage using
compressed air turbines installed on Japan's "Kaimei" 
wave-breaking buoy. 

Costs: Total: $538,000 (U.S. $160,000) 

Term: Initial 3 years 

Activities: o A meeting took place during the week of June 
18, 197a 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,.
 

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

o 	 Access to test results of a variety of systems 
used by other participants, and 

" 
 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.
 
Based 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 Agreement for the Establishment of the Biomass
 
Conversion Technical Information Service - Su:-marY
 

Signed: May 24, 1978
 

Participants: U.S., Sweden, Ireland
 

Objective: 	 Collect scientific and technical data related to RD&D
 
in biomass conversion and provide information, referral
 
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 	techniques,
 
o 	 Marine biomass,
 
o 	 Algae procduction,
 
o 	 Environmental problems, and
 
o Systems analysis.
 

Costs: Total: $30,000 (U.S. $13,000) per year
 

er. : 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 6 months old,
 
some anticipated benefits include:
 

0 	 Reduction of time necessary for systems
 
integration into the domestic program;
 

" 	 Development of more advanced conversion techiques,
 
and
 

" Increased data 	base aiding domestic :users through
 
U.S. information dissemination efforts.
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2.3 Bilateral Agreements
 

2.3.1 Introduction
 

This section provides sum'mr-aries of the currently unsigned
 

agreements with Japan for cooperative efforts in a variety of solar
 

technologies, the agreements with France for joint research and
 

testing of solar thermal conversion systens and focused heliostat risk
 

assessment, the agreement with Spain for five solar energy projects,
 

the agreement 4ith Saudi Arabia, the agreement with the U.S.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. However, because the scope of
 

those aareements has not yet been determined, they were not included
 

4n this section.
 

27
 



2.3.2 	 1) Memorandum of Understanding Between the United States
 
Energy Research and Development Administration and the
 
French National Center for Scientific Research for
 
Cooperation in 	Joint Research on Solar Thermal Conversion
 
Systems - Summary 

2) 	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
 

Signed: 	 May 1976 and September 1977.
 

Participants: 	 U.S., France
 

Objective: 	 Solar thermal:
 

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

o 	 Test and evaluate several prototype system
 
components, and
 

Solar power towers:
 

o 	 Assess the risks associated with heliostat
 
fields and solar towers.
 

Costs: 	 U.S. has spent approxLmately S50,000 to date
 

Term: 	 Two years from date of signing, renewed by mutual
 
consent
 

Activities: 	 Solar thermal:
 

o 	 Testing and evaluation of
 

- Radiation receivers,
 
- Cavity/boiler/superheaters, and
 
- Ancillary controls,
 

Solar power towers:
 

" 	 Conducting tests of 68 flat heliostats in Odeiio,
 
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.
 

o Similar tests are being conducted in Albuquerque,
 
New Mexico for 78 focused heliostats.
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Benefits: 	 Solar thermal:
 

o 	 Development of an optimal cavity boiler,
 

o 	 Development of optimal subsystems associated with 
solar thermal conversion such as heliostat guidance 

and control equipment and heat exchanaers, 

o 	 Access to French experience with large solar
 

furnaces,
 

Solar power towers:
 

o 	 Determination of danger thresholds and development
 

of procedures for piloting aircraft over heliostat
 
fields, and
 

o 	 Expans-ion of U.S. capacity to develop heliostat
 
testing methods.
 

Comments: 	 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 mutual interest include:
 

o 	 Testing of parabolic dish collectors,
 

o 	 Testing of heat transfer fluids,
 

o 	 Comparison of analytical predictions ar.d 
experimental measurements of convective and 
radiative heat loss of solar-thermal power-tower 
boilers, 

o 	 International symposium on thermal electric solar 

energy systems, 

o 	 Pericles type collectors,
 

o 	 Biophotalysis studies,
 

o Climatology studies,
 

O Parabolic mirrors (cylindrical or axisymmetric),
 

o 	 Systems for LDCs,
 

o 	 Development of hemispherical-collector solar 

thermal plants, 

o 	 High temperature, second generation solar thermal 
plants, 

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

o 	 Information dissemination. 
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2.3.3 	 Agreement Between the United States Deparuent of Energy and
 

the Agency of Industrial Science and Technology, Japan in
 

the Field of Solar Energy - Summary
 

Signed: 	 Not yet signc 

Participants: 	 U.S., Japan
 

Objective: 	 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:
 

o 	 Photovoltaic power 
o 	 Solar thermal,
 
o 	 Solar heating and cooling, and
 

o 	 Service hot water supply.
 

Other potential systems may be:
 

o Ocean energy,
 
o Biomass conversion, and
 

o Wind power. 

Costs: 	 S40,000 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 to Japanese experience in thin film
 
photovoltaic cells, solar thermal furnaces,
 
electric conversion, and ocean thermal electric
 

conversion. 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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o 	 Information exchange on test procedures,
 
standards development, and standard equipment 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.
 

Problem Areas: o 	 The U.S. may transfer more technology to Japan 
than it will receive from that country because 

U.S. solar technology 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.
 

o 	 Flow of information has tended to favor the 
Japanese, because there are more English-speaking
 

Japanese solar experts than Japanese-speaking
 
American experts. 

o 	 Opportunities for U.S. market Jevelopment within 

Japan are very limited (with the possible 
exception of water heaters in rural areas, where 
demand is estimated to be 200,000-300,000 units
 
per year).
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2.3.4 	Project Agreement Between the Saudi Arabian National Center
 

for Science and Technology and the Saudi Irabian Ministry of
 

Finance and National Economy, Jointly, and the United States
 

Department of Energy and the United States Depart.ent of
 

Treasury, Jointly, for Cooperation in the Field of Solar
 

Energy 	- Summary 

Signed: 	 October 30, 1977
 

Participants: 	 U.S., Saudi Arabia
 

Objective: 	 Cooperation in solar technology development and
 

facilitation of solar technology transfer.
 

All types of solar systems and technologies are
Scope: 

included:
 

o Centralized,
 
o Dispersed, 
o Solar thermal, 
o Photovoltaics, 
o Biomass conversion,
 
o Wind, and
 

o Ocean. 

Total cost is $100 	million over 5 years, to be
Costs: 

shared 	equally by the U.S. and the Saudi Arabians.
 

Term: 	 Five years 

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

and reached agreements on the Technical Program
 

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 

Treasury and the Saudi Arabian Ministry of Finance
 

and National Economy. 

Program Plan identifiedo The Preliminary Technical 
live major areas for solar research and
 
development.
 

- Solar energy availability in Saudi Arabia,
 

- Thermal processes,
 

- Storage, 

- Fuel production, 
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- Solar electricity generation, and 

- Other alternative solar-related sources such 
as wind, geothermal, and ocean thermal 
energies. 

Potential
 
Benefits. 	 Solar demonstration opportunities stimulating
 

interest in the use of solar energy,
 

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

o 	 Commercial potential in Saudi Arabia and other
 
.OPEC 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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2.3.5 Treaty of Friendship and Cooperation Between Spain
 
and 	U.S. - Sum-nary 

Signed: 	 September 1976 (Solar activities are one component of
 

the 	broader treaty)
 

Participants: 	 U.S., Spain
 

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

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

Costs: 	 FY 78: $700,000.
 

Term: 	 Five years 

Activities: 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.
 

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

Benefits: 0 	 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 conversion and 
heterogeneous catalysis, 

o 	 Further development of two-sided solar cells, 

34 



o Opportunity to determine which variations of 
state-of-the art technologies lead to optinal
 
efficiencies and costs, and
 

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

Signed: 	 June 28, 1974
 

Participants: 	 U.S., U.S.S.R.
 

Objective: 	 Cooperation 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. spends $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 Technology 
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. 

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

0 	 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.
 

0 	 Due to restrictions on trade between the two
 

nations, it is extremely unlikely that a solar
 
technology exchange between the U.S. and the
 
U.S.S.R. will lead to Soviet penetration of the
 

American market or vice versa.
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o 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. 

Problem Areas: o 	 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 	Enerav Develomment Procram
 

2.4.1 Introduction
 

The LDC energy program was initiated in response to Presidential
 

Directive me issued in March 1977. At that tine the President called
 

for the U.S. Government to use its scientific, technical, planning and
 

management expertise in cooperation with other industrialized coun

tries to help LrCs 	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: $5 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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o 	 Provides a framework for setting priorities in 
cooperative energy development between LDC's anA 
possible donor nations and institutions. 

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

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

INTERNATIONAL ENERGY DEVELOPMENT PROGRAM 
COUNTRY ENERGY ASSESSMENT APPROACH OUTLINE 
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ANALYTICAL APPROACH
 

1, ESTABLISH CURRENT SUPPLY/DEMAND POSTURE
 

- ALL ENERGY USES AND SUPPLIES 

- HISTORICAL ECONOMIC AND ENERGY CONTEXT 

- PROCESS DETAIL 

2. PROJECT FUTURE REFERENCE DEMAND
 

- 1985, 2000, 2020
 
- BASED ON ENERGY SERVICES TO BE PROVIDED
 

- US- IATIONAL ECOOMIC DEVELOPMENT PLAN 
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LDC REFERENCE ENERGY SYSTEM (ILLUSTRATIVE) 
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EXW.PLES OF TEC:H'oLOGIES FOR ,EHER"E:CE E,,. SYSTF.I' 
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EXTRACTION 

EG: ONSHORE OIL 

OFFSHORE OIL 
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UTILIZATION 
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8 NEW TECHNOLOGIES 
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CONVERSION 
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UTILIZATION 
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LDC-ESMS PROCESS ELE;'ENTS 

(PER 1015 JOULES)
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Rotes to Flowchart on Reference Case
 

Projection Methodology
 

1. 	These are to be Reference Projections fo: policy analysis,
 

predictions or forecasts.
 

2. 	Current RES designed in terms of activity levels, process
 

efficiencies and fuels. Rural and urban sectors;
 

commercial and non-commercial fuels are distinguished.
 

3. 	Projected activity levels are independent of fuels and 

based on economic development plan or sodial/econcicIc 

goals; Reference Energy Systems will be establisheid foz: 

1985, 2000, 2020. 

4. 	Rural and urban populations and a:lIvities will be 

distinguished. 

5. 	The "technologies" and fuels used to provide energy to
 

end 	 use activities will be projected based on current 

trends, national plans, economic competitiveness,
 

resource constraints, and social preferences. Human and
 

animal power will be included.
 

6. 	Supply and conversion technologies will be selected on
 

the same bases as end use technologies.
 

7. 	If available in-country, or if data and tire permit 

their construction, optimization models of individual 

sectors in the entiro energy systcm can be used to gui w_ 

the choices of technologies and fuels. 



- So 

8. 	The methodology provides an indeFendent projection of
 

electricity demand which can be compared with in-country
 

electric sector projections. Comparison may lead to
 

adjustment of electric shares in certain end uses.
 

9. 	Expected GDP 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, and-possibly for ad tst

ment 	of total resource requirement implied by the poje:.~c 

RES.
 

10. 	 Historical trends of sectoral grow:rth and fuel us-i w', be 

used to project independently future fuel-specific 

sectoral energy use for guidance in constructing the
 

projected RES.
 

11. 	Implications of the reference projection to be calculated
 

include:
 

a) total energy resource requirements
 

b) import and/or export requirements
 

c) energy costs to consumers
 

d) capital requirements
 

e) balance of tradeeffects
 

f) labor requirements
 

g) 	envircneontal i=plications
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12. Level of detail and reliability will depend on-availabi

lity of data. Detail can be built up in those sectors
 

which pertain to potential collaborative 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-convective 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
 
development 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 foreseeable 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 dev~loping a private and/or community reforestation program.
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Rural Energy Studies
 

The Bank is assisting the Colombian government in its Rural Energy Planning

Exercise. 
The objective is to develop a planning approach for identifying,

preparing, and implementing bankable rural energy projects. 
Thi study recommends
 
the establishment of a Central Unit to organize and promote research and develop
ment of rural energy equipme.nt ouch as solar heaters, 
biogas devices, and windmills.
 
The Bank has offered to assist in implementing this second phaae of the exercise.
 
Similar studies will likely be funded by the Bank in four additional countries
 
through forestry project components.
 

As part of 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
 
photovoltaic 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 den,,dation of the steep

Himalayan slopes will continue unless alternative energy souces !re 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
 

As part of its general efforts to assist developing countries in
1. 

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 so-called "non-conventional" energy sources, among
 

which is solar energy.
 

The Bank intervenes in such fields as solar energy development only
2. 

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 importait for the use of
 

The present state of solar technology
solar energy in developing countries. 

gives reason to think that the necessary rdvances in technology may be
 

forthcoming in the not-too-distant future, and that it is now appropriate
 

for the Bank to fund a modest field 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. (i) Over 60% of Bolivia's 5.6 million people live in the difficult
 

rural conditions of the Altiplano, (high semi-arid plains over 12,000 feet
 

above sea-level) where, despite average daily temperatures below 500 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, qsually consisting of dried animal dung, grass knots, scrub
 

twigs and roots. Currently, animal dung is the single most important
 

sources of fuel for household consumption in these areas, but non-commercial
 

energy resources in the rural areas are inadequate to meet household require

ments, 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 Bolivian Altiplano are thus of critical importance. The Altiplano
 

solar energy, ranging from about 400 calories per
receives high levels ot 

to more than 600 calories per
square centimvter per day in the winter months 


this is well above the minimum limits
 square centimeter per day in summer; 

The physical conditions of the
for operation of solar energy devices. 


Altiplano, with an average of 2,500 sunhours per annum, thus make the region
 

especially suitable for the use of solar energy as one of the substitutes
 

for conventional energy, and the Government places a high priority on solar
 

energy development. A Bank--sponsored rural development project approved in
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in December 1977 wilh spend US$165,000 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 US$1.7 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 900C (1941F). 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 million.
 

6. (ii) 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
 
scale 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 details 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 colar energy
 
for water pumping.
 

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

Countries
 

(i) Study entitle "Energy and Development" by Dr. Jyot± Parikh of the
8. 

International Institute for Applied Systems Analysis, Laxenburg, Austria. This is
 

a study of overall energy needs in the developing countries with special emphasis
 

on the needs of rural areas. While dealing with overall energy requirements, it
 

contains a fairly extnujtve section on solar energy utilization and potential.
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9. (ii) "Solar Energy Subsystems": Sumuary of International Program
 

of Solar Fnergy Research and Development. Dr. Anver Malik, Director of the 

Solar Energy Program of the Kuwait Institute of Scientific Resear:h, acting 

as consultant to the Bank, summarized the status of the solar energy research The 	report gives an account
 
prorams in some 80 countries around 

the world. 


of the existing state of currently available solar technology.
 

10. (iii) Two studies by Bank Staff
 1/
 
"Developing Country Applications of Photovoltaic Cells"
-

- "Solar Photovoltaic Cells in Developing Countries" 2/
 

describe the potential applicability of photovoltaic technology to rural educatf,on,
 
These papers
health, forestry and other applications in developing countries. 


were originally presented to international symposia of solar energy 
manufacturers
 

and researchers, and were intended to bring to the attention of these 
experts the
 

the 	commercial future of photovolcaic
importance of the developing country market to 


A third study of Bank staff "Critical Factors in Economic Evaluation
technology. 

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.
 

III. Studies of the Applicability of Solar Energy to Situations in Particular
 

Countries
 

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

With funds provided under an IDA Credit for the first tourism
 
a study was carried out by Nepalese consultants on
project in Nepal (291-NEP), 


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.
 

Use 	of Solar Water Heaters in India" by Dr. P.K. Rohatgi,
12. (it) "Potential 

Director, rouncil of Scientific and Industrial Research Complex, Cochin, Kerala,
 

India.
 

This wps a study of the possibility for local manufacture and 
use of solar
 

13. 


"Developing Country Apllications of Photovoltaic Cells",
l/ Weiss, C., and Pak S., 

World Bank S&T Report No.7, Jan. 19.
 

2/ We1is, C., "Solar Photovoltaic Cells in Developing Countries", World Bank S&T
 

P.port No.26, Nov.|.
 
"Critical Factors in Economic Evaluation of Small
3/ 	Pak, S. and Taylor :.R., 


Decentralized Energy Projects", World Bank S&T Report No,25, Nov. 1976.
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wuter hentl' s It I ll i l.r ila.w,,;t Ie ind Induivtr le pnrpos.es. The survey 
Involved PiNHi. I I,.II I.asai; nil of productlin costsi ive.*:I Igset nhintymi. and 
material reluiren,.nt; stinder IndlaLs conditions, and of the potential market 
for solar water henter" In India.
 

14. (i) Rural Energy 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 implement rural energy projects in a comprehensive manner. A
 
first 180 page report dealing with one rural region (Antioquia) presents an
 
in-depth analysis of the situation and proposes recommendation for tackling
 
with it.
 

Note on Biomass
 

The above list does not include Bank activities to increase the production of
 
biomass fuels (principally firewood) which some would also include under the
 
general umbrella of "solar energy".11 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 is attached on Annex 1).
 

n effect th,'re- Is no precise definition of solar energy. Broadly taking
 
it could include hvdroelectricity and even fossil fuels. The energy of the
 
sun, of course, is derived from nuclear sources.
 

http:energy".11
http:reluiren,.nt
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ANNEX 
Page lot 1 

lank-tinanced Projects with Fuelw6od Components
 

1973 Mauritius Rural Development (Cr. 419-MAY). 
Niger Drought Relief (Cr. 441-NIR) 

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

1976 Korea Rural Infrastructure (Ln. 1216-KOR) 
Senegal Sine-Saloum Rural Development (Ln. 1113-SE) 
Nepal Rural Development I (Cr. 617-NEP) 
Colombia Rural Development I (Ln. 1352-CO) 

1977 Tanzania Tobacco Processing (Cr. 658-TA) 
Sudan Savannah (Cr. 718-SU) 
Nigeria - Lafia and Ayangba Agriculture Development 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 Identification, Preparation and Apfiraisal,
 
January 1978, with Fuelwuod ComponenL-

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 1
 
Upper Volta Fort tty 1 
Indonesia Yogyakdat.a Rural Development 
Philippines..; ForvtLry 1 I 
Thailand Fo1'C!;Lry L 
India ForeNItry 11 
Blagladetilt ForunLry I 
Jamaica Forestry I
 



AMEX
 

WORLD BANK ASSISTANCE TO TUE POORAPPROPRIATE TECHNOLOGY AND 

FUELWOOD
 

1. FAO estimates indicate that about 1.5 billion of the
 
Their


world's poorer people use non-mineral fuel for their domestic needs. 


fuel sources comprise largely firewood, augmented with agricultural residues,
 

Becattse of the expected persistent low incomes
forest litter and dung. 

of this group and the anticipated relative price increases in fossil fuels,
 

it has become increasingly apparent that firewood will continue 
to be a
 

main source of energy to a large proportion of these poorer people in the
 

foreseeable future. Besides being a primary source of fuel, wood is also
 
Accordingly,
the principal building material used by many of these people. 

the Bank is engaged in developing a series of fuelwood projects with 

some 16 fuelwood components have been financedmember countries. To date, 
and a further 15 projects are in the stages of identification-apprainal,
 

see Attachment 1.
 

Whilst the need to develop large-sc Ie fuelwood programs is a
2. 

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 cor=.unal gr.azing 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.
 

In response to te urgency of the need, several governments have
3. 

embarked upon reforestation programs without paying sufficient attention
 

to solving the con'Lraints. This has resulted in very poor survival of
 

Since such programs commonly include a proportion of
the plantations. 

self-help by the l'neficiary 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 impor
to achieve deined
tance of careful preparation of fuelwood projects so as 


objectives within least-cost formulae and the need to design projects to
 

suit the circumstances of specific target groups.
 

The Bank-assisted Korea Rural Infrastructure project demonstrates
4. 

a successful approach to fuelwood reforestation on private land 

based on:
 

selected participatory groups, knowm as Village Forestry Associations 
(VFA),
 

accepting accountability for maintaining the plantations; the mobilization
 

strategic inputs of managcment and planting material
of self-help labor; 

The approach, which is integrated with the
being provided by government. 


Saemaul Movement (Rural Self-Help), has been developed after some ten
 

years of persistent government endeavor to achieve reforestation through
 
"Greening" programs which met with only limited success. Steps were taken
 

in 1973 to minimize the constraints to the success of the earlier 
programs; 

legislation was strengthened to give closer management 
authorityto the 
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government's forest service ovet private forests, which was particularly
 

directed to absentee 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 levil,
 

each village has a Saemaul Committee which decides on needs and priorities
 

and formulates requests to District and County Committees; Forestry work
 

is 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 operations. The annual planting rate attained over 40,000 ha
 

in 1975 and has ex-eeded 50,000 ha in the last two years.
 

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 government land, subsequently to
 

develop a private and/or community fuelwood reforcestation program. In
 

the Pakistan Hill Farming and Tanzania 1wanza/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
 
the technical and social constraints are solved.
planting on private land as 


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.
 



Attachment 1 

Dank-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. Development

Kenya Bura Irrigation
 

Projects Under Identification, Preparation and Appraisal,

January 1978, with Fuelwood Components
 

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 Volta Forestry I
 
Indonesia Yogyakarta Rural Development
 
Philippines Forestry II
 
Thailand Forestry I
 
India Forestry II
 
Bangladesh Forestry I
 
Jamaica Forestry I
 

1i!
 


