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PROJECT PAPER

Country Studies of the Need for Energy
in the Food System with Selected Field Studies

Short Title: Studies of Energy Needs in the Food System

Part I. SUMMARY and RECOMMENDATINNS

A. Face Sheat Data

The face sheet data is on the accompanying sheet.

B. Recommendations

Graat FY 76 $300,000.
TQ 600,000.

77 200,000.

rotal 1,100,000.

C. Descripticn of Project

The project will undertake to study the usage of energy to produce,
distribute and prepare basic foods in four separate countries. The foods
will depend unon the specific country under study but will include the
relevant items from the following list of crops:

Rice, wheat, maize, sorghum, millet, rye, barley;

‘Cassava, sweet potato, potato, common mung bean, soybean,
Cowpea, Chick and pigeon pea, peanut.



2
These and the remaining crops listed on page 8 comprise ovér 90% of the
food eaten throughout the world. The surveys will determine the amount,
type, source of this energy; its costs and the benefits obtained from using.
the energy; how the energy usage can be improved so that greater food pro-
duction is acnieved; how supplies of energy in the rural areas can be in-
creased, with a special focus on the potential of alternative energy
sources for increasing the supply. Also included will be several field
studies of specific aspects of energy usage in the food system. Items
under consideration for such studies include a design for a solar cooker
and an examination of its acceptability in Haiti, a determination of in-
stitutiona., and technical factors related to the diffusion of methane
generators in Nepal and a study of the reallocation of time for women in
rural villsges in Upper Volta due to the use of selected powered devices
and appropriate power sources to complete their basic household tasks
more easily and faster than was possible without the devices.

Funds allocated to the project will permit the determination of current
energy demaads and supolies in the food system and the identification of
ways to improve energv efficiency and increase energy supplies. This infor-
mation will be of value to AID in formulating subsequent programs in energy
assistance, in developing agricultural programs and in designing inter-

mediate technology and women-in-development programs.

" D. Siummary Findings

Although this project will not examine the role of energy in over-all
development, it will study the interaction between energy and the agricultural

sector of the economy, the sector which frequently dominates the economies
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of developing countries. It will not address all of the brob]ems that

have arisen as a result of the oil and energy crisis, but will provide much
needed information on an important development issue that transcends the

0il crisis .- how can we achieve increased food production in the years ahead.
The {ssue of food is intimately linked to the energy situation since sig-
nificantly 1ncreased food production will demand expend1tures of s1gﬁ1fj-

cantly increased amounts of energy in the agricultural sectur.

E. Issues

There are two major issues that arise from this project paper:

(13 In light of the AAC and Congressional concern that AID mount
programs of energy assistance to LDC's, is an initial concentra-
tion on the food sector a proper response to the many problems
caused by the energy crisis?

(2) 1f the answer to the above is affirmative, does the problem of
the energy needs for increased food production merit as large
a program as this? Should the effort be scaled down to, perhaps,
two country studies of the food system and two studies, in

other countries perhaps, of another economic sector?



I1. PROJECT BACKGROUND AND DESCRIPTION

A. P°roject Background

The general question of the impact- of the energy crisis on

development was the topic of an AID/W interbureau paper Strategy for
AID Actisn on Energy (Attachment A) which was reviewed by the AAC in

1975. In the discussion at that time the concensus of op1nion was that
not sufficient information is known about the interaction between energy
and develupment and that, as a result, TAB should conduct "selected
energy ctudies in approximately six countries to examine in-depth the
energy constraints to progrgss.“ (Attachment B contains the minutes of
the AAC neeting). This project would be preceded by requests that the
Missions comment on possible energy constraints, the need for technical
assistance or training in energy, the local capabilities in energy and
the possible scope of energy studies that mjght be conducted in their
countries. The airgram (Attachment C) and a summary of the replies
(Attachment D) are provided. (The replies themselves are in the TA/0ST
files wher2 thev are available for review). The airgram was followed by
a TA/OST trip to several West African countries to discuss with Mission,
government and host country institution personnel the country's concern
with energy and their int-rest in participating in the TAB energy study
project. The countries visited were Senegal, Upper Volta, Ghana, and the
Cape Verde Tslands. In all these countries there was a great deal of
concern abcut energy supplies, a strong desire to lessen the dependence
on imported oil and enthusiasm for utilizing renewable sources for the
gereration of energy. The details of each country's position can be found

in the report of that trip (Attachment E).



The information gathered from the airgram and the trip indicated
that a major concern of a number of countries was in providing energy to
the rural areas. Although rural electrification was sometimes mentioned,
much interest was also shown in developing decentrali:ed generating
. cépab111t§ of energy through the use of a variety of sources, small-size
h&droelecuric units, solar, wind and methane géneration from‘the decomposition
of animal and agricultural wastes. The Mission's focusing on this aspect
of the energy problem undoubtedly reflected USAID emphasic on riral
developrient programs and the oft-expressed belief that the expense of
a program addressing the commercial energy needs of urban areas and industry
would be hetter left to the World Bank and the UNDP.

Coincidental with this activity was the Congressional approval of
an amended section 106 of the Foreiagn Assistance Act of 1961. This action,
which took place on December 20, 1975, specifically authorized

"pragrams to help developing countries alleviate their energy

problems by increasing their oroduction and conservation of

eneryv, through such means as research and development of

suitavle 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." '

With this as background, TAB instructed TA/0ST to assemble an
interbureiuv working group*to assist in the oreparation of this prnject
paper with rhe stipulation that the project be focused on energy needs

in rural development. The project that resulted was a study of the

*The members of the working group are given in Attachment 3.



energy required to nroduce, distribute and prepare basic foods in the
countries se1écted. By examining the energy requirement for this
fuﬁdamenta] part of a nation's'economy, the study would have a specific .
direction that a more general investigation of energy needs and resources
might not possess, would provide information of immediate and direct
apb]ication to an AID priority area and would contribute to a greater
insight into the use of energy In a sector that frequently dominates

the economic character nf a developing country.

This project is understood to be the beginning of a targer program
of assistance to LDCs in the energy area which will include training,
energy research and development and pilot demonstrations. In this
context tie information gained as a result of this project will provide
guidance to AID policy makers in formulating these 1atef programs .

The aecision to design this initial effort as a study of energy
needs in the food system was based on several factors:

-- Worldwide population growth is causing continuing concern

about ways to provide the food that will be nzeded.

-- 'odern, energy-intensive agricultural practices result in

higﬁ yields but at a rising cost due to the increasing cost
of the capital-intensive equipment and energy required.
Flthough modernized agriculture might be capable of
preducing sufficient food elsewhere, the poor countries
will not have the money to import enough food to meet

their increasing demand.
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-- Within the developing countries, the multiplication of energy
and energy-dependent import prices has irduced sbme farmers
to curtail the usage of fertilizers and irrigation pumps,
thus in some cases contributing to declining yields.

-= There is a nascent body of opinion* advdcating & pessimistic

solution to this growing dilemma--to abandon the most
seriously affected countries so that they might reach their
nroper equilibrium position through inevitable famines.

While the severity and complexity of the problem will require
progress'in many areas--social, demographic, technologica'l, and economic,
an important element of the solution is energy itself; it 1s necessary
to achieve more efficient energy utilization in and more abundant energy
supplies to the food sector. Since an adjustment of the method and mix
of the resources used in food production will be necessary in order to
increase that production and since energy and energy-related inputs are
key resources that have undergone some of the largest relative price
changes since the "oil crisis" began in 1973, this concentration on

energy is deserved.

* Perhaps tke most prestigious group defending this view is the Environ-
mental Fund whose most recent statement has been endorsed by notable writers,
editors, scientists and businessmen. Starting from a double premise:
"1. Werld food production cannot keep pace with the galloping growth
of population.
2. 'Family planning' cannot and will not, in the foreseeable future,
check this runaway growth,"
they arque that no scientific advance can change the bare fact that some
nations are now on the brink of famine because their large populations have
simply exceeded the carrying capacity of their lands. Contending that "the
only hopeful possibility is to reduce the demensions of the coming disaster,"
they conclide that the U.S. must adopt a policy of witiholding food aid to
those courtries that do not "tackle their population problems in earnest."



B. Project Description

The thrust of the project is the collection and analysis of
information about the needs for and supplies of energy in the fbod
system. As a result of the increased unde;standing of the role of energy
in the food system, AID will be able to offer better advice to countrieé
requéstinq assistance in improving their capability for supplying the
needed focd. The knowledge will enable AID  to design and carry out
programs aimed at assuring the needed energy supplies through the use
of the most suitable sources, including renewable energy sources.

The studies of the energy needs in the food system will examine all
the major steps involved in producing, distributing and preparing
selected basic foods in several countries. Although the choice of the
foods to b~ considered will depend upon each specific country, the
relevant tems from the following 1ist will be included. These crops
furnish more than 90% of the food consumed and occupy more than 75% of

the earth's cultivated area 1/:

Rice, wheat, maize sorghum,

Millet, rve, barley;

Cassava, sweet potato, potato;

rommon mung bean, soybean, cowpea,

chick and pigeon pea, peanut;

kanana, coconut, sugar beet and sugar cane
Multicropped fields will be treated as appropriate to the individual
situations.

1/ S.H. Wittwer, "Food Production:Technology and the Resource Base",
Science. 9 Mar 1975,
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By examining how the same crops are raised in different arcas using
various techniques, information might be obtained concerning possible
energy saving procedures or processes. Nifh this‘in mind, the separate'
studies‘Qill be coordinated to ensure both desirable overlap as well as
a proper mix of the crops examined.

The emphasis will be on determining the current energy'usage in
productior, distribution and preparation of the food. Each major step
of the complete process will be considered with attention given to the
various procedures, practices and technologies employed to complete this
step. The amount, type, source of energy input; its costs; the benefits
that result and the manner in which these benefits are distributed will
be investigated. In the data gathering and analysis, the concern will be
to identify ways of more efficiently using the energy inputs to produce
more fooa, on indicating procedures that will conserve energy and on
pointing cut promising approaches to the generation of the needed energy.

These cetailed studies of the energy demand in the food system will
be more mean:ngful if seen in the context of the nation's total economy;
thereforc national energy data which is already available for each
country will he selectively examined in order to outline the general
structure nf energy usage in the economy and to put into proper perspective
the relaticnship of the energy requirements of the food system to those of the
rest of the economy. Since the intent is to give an overview of the
energy needs, no primary collection of data will be made at the national
level. Rather that data which can be obtained from the appropriate
government miristries or from such international organizations as the

World Bank nr UNDP will be used.
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With the description of the energy usage in the food system, the

studies will be able to address the possibility of conserving and
substituting for expensive forms of energy, especially imported
petroleun products and to the fundamental problem of increasing the
energy suoplies in a cost-effective manner. Throughout the effort,
attention will be consténtly given to alternate uses of the available
energy and to ways for providing alternative energy generation which
may be rnre compatible with local conditions and economic and physical
resources. By indicating where there can be a reduction of the demand
for certecin types of energy (in particular petroleum products and
electricity generated from petroleum), the study can provide guidelines
for enabling maximum flexibility in allccating energy by type to its
most economically appropriate use. In 1like manner, in the process of
determining where significant increases in food production can be
obtained by modification of the energy input (by changing the amount, type
or end use, for example), fhe study can also estimate the value of
altering tre energy input in a specific aspect of agricutural production.
A prime motivation of the project is to provide avenues to increased
energy subp]ies in rural areas through wider use of renewable energy
sources. Such sources encompass methane generation from animal and
vegetative wastes, wind and solar power, small-scale hydropower systems
and more scohisticated technologies such as tidal, wave and geothermal
power. The oroject will identify potential applications in the food
system for such renewable energy sources with the appropriate devices

and conversion techniaues to utilize the energy. Therefore in the
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collection and analysis of the energy data, emphasis will be placed on
assessing the economic, technical and social feasibility of generating
selectec portions of the required energy and performing some of the
basic tasks involved through the use of renewable energy technology.

The studies will be carried out in fourselected countries.* It is
expected that the countries will exhibit a spread in the levels of
development of their agricultural sectors and food systems. Preferably
both within a country and between countries a range in the levels will
exist which w111 permit some classification of the production process
according to the stage of development achieved. This diversity will
permit insight into the role of energy in agricultural development that
will be of value to planners concerned with upgrading food production.

The fecur country studies will be summarized in a final study. This
effort will synthesizethe individual country specific results and abstract
that infcrmation that is of more general applicability. The report will
set forth guidelines on what energy-related steps might be taken in the
near term that will lead to increased worldwide food production. It will
also point. out any steps to a long terh production increase that have
been ident fied in the analysis of the country specific studies.

The studies themselves will involve an in-depth examination of each
major step required to bring food to the table. Energy inputs, resultant
outputs and instituticnal and procedural factors that affect the
efficiency c¢f energy usage will be determined. In the production phase,
* The countries will be selected after consultation with the Missions,

desk offizers and bureaus involved. After approval of the project
an airgram will be sent to all the Missions outlining the details of

the proposed studies and rzquesting their participation. From initial
discussicn with some micsions and bureau personnel and from the replies

of the iritial energy airgram, a partial list of candidate countries was

constructed. This appears in Appendix I with i
their seeming suitability. PP Short explanation for
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both Tacge and small farms will be studied. Different levels and types
of mechanization and modernization will be included. These levels would
be differentiated by the amount of use of human labor, animal power,
irrigation (animal/human-powered), irrigation (mechanical), mechanized
processirg, mechanized tillage, fertilizer, pesticides and herbicides.

A sufficient number of individual farms would be examined to ensure a
significent number of entries in each category. Data would be collected
for an en*ire year in order to observe the seasonal nature of the energy
requirement. The full gamut of farming operations would be considered;
precultivation, planting, cultivation, crop maintenance, harvesting,
threshing and post harvesting activities. Both full-time and part-time
labor would be identfied. In addition to the energy data, information
on crop y'elds and production costs would be gathered in order to
determine the economic advantages of the various types of mechanizations
and practicas employed.

The magnitude and disposition of the output of each mzjor step in
the production process will be determined so that the result of the
survey will be an assessment of the relative effectiveness of each of the
steps. By analyzing the farm sector according to various classes and
sizes of farms, the study will show the role of the small farmer in
consuming energy, producing food and profiting from his efforts. By
Tooking separately at the various types of modernization and mechanization
in use in the country, the relative value of the different types of
energy consuming devices will be determined. Such items include tractors,

irrigation equipment, crop dryers, threshers and various fertilizers and
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herbicides. Through a comparison of the costs, benefits. and distribution

of these benefits, an assessment of the relative values of various
technologies for increasing food production and improving nutrition
will be cbtained. |

The disposition of the food after production will be examined to
determine the procedures and techniques employed in moving the food from
the farm gate to the market and to the home, food storage and preservation,
processing and nackaging at the commercial level and preparing the food
for ultimate consumption.

Included in the study of these phases wil1'be aspects of market
organization, storage and handling, grain grinding, water supplies,
cooking. The marketing activities will encompass both rural markets
and the ricre complex wholesaling and retailing of the food in the cities
and larger towns. Transportation services and facilities will be examined.
The loss and waste resulting from poor control or handling of the food
will be considered. Throughout this part of the food system, the studies
will look to identify any social and institutional factors that contribute
to energy usage in the food chain and that, if the proper changes occur,
could be expected to have a major impact on improved energy usage and
conservation.

Varicus energy technologies will be assessed for their appropriateness
as alternatives to the present usage of energy in the food system and for
increasinc the supply of energy to the food system. The characteristics
to be addrassed include economic feasibility, technical viability and

social acceptability. The appropriateness of the technologiés will be
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judgéd on ‘the basis of the ability of local technicians to operate and
maintain them, their cost relative to their output or to other ways of
providing the output, the degree and direction of related economic effects
(e.g., labor displacement), the use of indigenous material and local
labor in their construction, the ease at which the technology can be
replicated in the country, the potential for widespread use, the social
factors invulved in owning and operating the systems and devices and
the environmental impact to be expected from both limited and excessive
application of the technology.

The studies will then result in identifying the most 'promising
approaches that might alleviate some of the problems caused by the high
cost of petroleum and other aspects of the energy crisis. These
approarthes would then form the basis of possible follow on activities,
specifically designed to meet a particular energy need.

A secondary result of the investigation would derive trom the
intensive look at the nature of human labor in the agriculture sector.
The determination of the seasonal characteristics of on-farm employment
for the various crops and mix of family and hired labor willhelp in
defining trne effect of needed farm hands on population growth., By
ascertaining how selected mechanization would alleviate the requirement
for short time farm help, the results would be of value in identifying
approaches to reducing population growth and could be incorporated into
national ~nd AID development planning.

The details of the conduct of the studies would depend upon the

specific country under study and could not be specified before country
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selection, However some general characteristics can be given. It will be
assential that the study team will have the support and participat1on
of host country governmental and institutional personnel. These people
would be expected to provide specific knowledge on the local factors
and conditions appropriate to the study. They would also pariicipate
in the da:a collection and provide data that is already compiled. The
organizations that would be expected to contribute would include the
appropricdte:
Ministry of Planning or Rural Development
Ministry of Agriculture
Ministry of Energy
National Weather and Climatological Service
Agricultural Research Institutes
fgricultural Colleges and Experiment Station
Technical Research Institutes
Technical and Engineering Colleges and Universitias
Rural Extension Services
U.N. Food and Agriculture Organization
"rivate business organizations
Private farmers and businessmen
The data would be collected from compiled statistics and records,
from persunal interviews of farmers, businessmen, and institutional
personnel, and from on-the-scene observations and measurements. For
the farmers in particular, there would be a need for frequent and

periodic contact over the course of a year. The in-depth examinations
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will reguire skills in a number of different fields. Although the needs
of each country will have to be specifically addressed, in genefa1 a
study team will be expected to include expertise in
agriculture
economics
energy policy analysis
energy technology (alternative energy sources)
food processing
sultural anthropology
One person might possess several skills, short term consultants could
be employed to augment the skills of the base team, local particination
could provide needed expertise. Each team is expected to be composed
of about five people. An individual study will require a full year of
data collection effort in order to observe the seasonal nature of the energy
needs. It is not anticipated that the entire study team would remain on
site throughout this period. Depending on the amount and quality of local
participation, a member of the study team might be reauired to remain in
country tu direct the data collection effort. In all each study is estimated
to require 40 man months of effort; 28 man months of senior specialist
and 12 man months of support staff. These figures do not include the time
to be supplied by host country personnel. The total length of the project
should be 14 - 16 months.
The staffing required for a typical study might have the structure

shown in the following table.
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_ . man-montns
Activity Time No. of People Type Place Home Country
Preliminary | (months)
Nesign and | 3 Serfior 3
iterature 1 2 Support ! Home 2
Final 1 4 Senior' In- ] 4
Design 1 0 Support [(ountry 0
National 1 2 Senior . In- 2 -
Survey 1 2 Support Country 2
Data 5 3 Senior In- 15
Collection 7 1 Support |(ountry 7
Report 1 4 Senior 4
Writing 1 1 Support | Home 1
In-
TOTALS: Home 1Country ™ Total
Senior / 21 28
Support 3 9 12
Total 10 30 40




B.1. Field Studies : 18

In addition to the country studies of the energy use in the food
system, the project will also have the provision for a 1imited nunber
of selected field studies designed to explore in-depth specific aspects
of such energy use. These would include examinations of the social and
technical factors related to particular interventions. Thés aspect of
the project would maintain a flexible posture so that it could be
responsive to specific requests from the field or opportunities for
appropriate investigation. Several requests that would be.considered
for such activities have already been received. Two relate to the use
of energy in cooking, one is concerned with the use of energy in
performing basic homemaking tasks in a rural context of subsistence

agriculture, including pounding grain, drawing water and cooking.

The problem of firewood scarcity is a growing one and the excessive
use of firewood has already lead to severe deforestation in many diverse
regions of the world. The resultant ecological damage includes soil
erosion, declining fertility, reduced crop yields. This problem has
been recoynized and 0ST has received requests from two Missions for
assistarze in this area.

B.1.a. Sclar Cooker - Haiti

The first request is for a design of a solar cooker. The study
would include an evalution of the technical, sociological,institutional
and econcmic factorsthat would be expected to affect the operational
suitability of a solar cooker in the field. It would result in a cooker
specificaily designed to overcome the difficulties anticipated as a
result of this initial assessment. A follow on effort could then be
mounted to test the ultimate design through field studies of {ts

acceptability. Since solar cookers have been tried elsewhere with mixed
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success, the study would include a review of the previous work in order
to identify the problems encountered. The study, by producing a solar
cooker successfully designed for and used in one country, would provide
the necessary information for formu1at1ng similar programs in other

areas. The Haitian mission 1s very desirous that such a study be

conducted in Haiti.

B.1.b. NFethane Generation - Nepal

The second request is also aimed at finding a solution to the firewood
problem, using in this case small-scale methane generators. (In these
devices manure and agricultural waste decompose and oroduce methane gas,
the principal constituent of natural gas. A valuable by-product is a
rich orcanic compost which makes an excellent fertilizer.) The methane
can be used for a variety of purposes, cooking, lighting, space heating,
crop drying and the powering of small engines. Although the chemistry
and biolcgv of the process is well known in both developed and developing
countries, only lately have programs been inaugurated to effect wide-spread
use of small-sized (family-sized) units. India has had an effort underway
in this area since the early sixties and now has some 30,000 operating
units in the field. China has a more recent but more aggressive program.
A vigorous campaign to popularize the technique began in 1970 and over

450,000*such units are now ooerating. Although the use of such generators

* This is according to one report. Other reports quote a much lower
figure. In general, information on the number of such generators
in varicus countries is often tentative at best.
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to produce wmethane (sometimes called “biogas" in this context) is
attracting a great deal of interest in development circles, little
information is available about sociological and institutional factors

involved in attemnts and programs to popularize this form >f renewable

energy. Therefore the second field study anticipated under the project
would eriail arranging for a number of these units to be installed in
rural settings in Nepal and studies made of the various tecnnical,
institutional and sociological elements that affect the program. The
Peace Co»ps has been asked to provide assistance to the nascent and slow-
to progress Nepalese program to distribute biogas plants. The sub project
envisioned would provide 1imited technical training to the Peace Corps
Volunteeirr assigned to the program and funds for a sufficient number of
units to be placed in a diversity of operating situations. The Volunteers
would then monitor the use of these units, determine how the use affects
the firewnod usage and identify social and institutional considerations
that hinder or aid a program of this kind. It should be possible to
abstract from the Nepalese results information of wider applicability
that will e of value when considering the desirability of mounting such

programs elsewhere.
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B,l.c. Uti]ity of Powered Devices for Village Food Preparation -

Upper Volta

The third request is for a field study to determine in what
producfive ways subsistence-level villagers would employ the time
made aveilable by the use of energy and powered devices to perform
basic tazks, including hand-pounding grain, drawing water and
cooking. In particular, in many parts of Africa the women are

responsible for the greater part of the agricultural procuction

as well a3 for household tasts including food preparation. With
essentially no use of energy except firewood and their own human energy
(even aniiral power is not a common item in these areas), their work
results in a subsistence 1ife style and agriculture #ith 1ittle chance
for improvement. Efforts are underway to introduce various mechanical
and nowered devices to relieve them of some of their time-consuming chores.
However little is known about what types of implements and assistance
they would prefer and to what use they would put their newly created free
time. To properly appraise the potential of future development projects,
development planners could benefit from knowing the manner in which

women reallocate their time to their other chores or to totally new

income producing activities if given the chance to do so.
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Under the requested field study, an investigation would be made to
determine the current allrzation of a woman's time to basic tasks
concerming the food system. This would be done by observing the 1ife
styles and.patterns 0” behavior of the women in selected villages. Once
these benavior patterns are known, each village would be supplied with
a dependable source of power and the necessary implements to perform
selected basic tasks such as grain grinding or water drawin@. The
behavior patterns would then be observed again and any modification of
them wou'd be noted. By determining how the time is reallocated,
information will be obtained that, along with other data, will vermit
greater insight into the expected benefits.to accrue as a result of
future development activities.

The field study would occur in three phases. The first phase would
be a determination of present behavior patterns and an evaluation of the
most suitable type of power source and implements. The second phase
would be the installation and check out of the power system. After the
system has been functioning for a sufficiently long time for the

emergence of the new behavior patterns, then the third and final phase
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wouldbe a determination of these new patterns and the preparation of the
final report documenting the observed changes. The third'phase would
require between 6 months and one year of data collection. The results
would undeniably be society specific. As such they would be of direct
value tc the development planners of the area; but in so far as there
are 1mpertant general characteristics that could be derived from the
society specific details, the study would provide needed information and
guidance to policy makers with similar development problems.
The lpper Volta Mission in particular wants a study of this type.
It is actively pursuing an integrated rural development project with
the participation of the regional development organization of the Upper
Volta govarnment. As such it would find most useful the type or
informatinn outlined above.
For such a study the most versatile form of power would be electricity.

With an assured supply of electricity, one could make available a
variety of devices such as grinders for grain, pumps for a village water
supply, rafrigeration for food presevation. By determining which was the
preferred use for the available power, additional planning information
would be cbtained. The final choice of the power supply would depend on
certain characteristics of prime importance in Upper Volta:

dependability

availability

simplicity of operation
Among others, the types of energy conversion units to be considered would

be a petroleum powered generator with a sufficient supply of gasoline
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or diesel fuel to assure a year's operation, an array of photovoltaic
cells which would directly generate electricity from the incident solar
energy and wind-powered generators of electricity with or without storage
batteries. It is important to realize that this field study is not
designed to test any particular energy source or to prove the cost
effectiveaess of any conversion technique. The intent is solely to
determire the social effects and the resulting economic effects to be
expected if a reliable energy supply were available to perform specific
tasks.

The total project of country studies and field studies is summarized
in the logical framework formulation that follows. The metrix itself
appears on thz next page while the pages that follow present the same

informatisn in somewhat greater detail.
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Program or Sector Goals

To determine ways which will reduce energv constraints in the economic
growth and development of LDCs, especially in the rural sectors; speci-
fically it is desired to learn more about the use of energy in food pro-
duction, distribution and preparation in order to minimize the energy

constraints to increased food production in the LDCs.

Measures of Goal Achievement

(1) Increesed number of countries formulating energy plans with greater
focus on rural energy needs.

(2) Increased availability of energy in rural areas, especially to rural
poor.

(3) Increasod efficiency of energy usage in food production.

(4) Wider use of small scale sources of renewable energy.

Means of Ver:fication of Goal Achievement

(1) AID/W review of reports on national energy planning available from

international development organizations (UNDP, World Bank, etc.)

(2) AID/W review of literature concerning alternative energy use and programs.

(3) Monito~ing of USAID interest in alternative energy sources and USAID

projects incorporating such energy soirces.

Assumptions for Achieving Goal

(1) Possibility exists for more efficient use and oroduction of

energy in food production and consumption.



Assumptions for Achieving Goal (Cont.)

(2)

(3)
(4)
(5)

Increased food production will demand both increased use of energy
and nore efficient use of available energy supply.

LDCs desire to increase food production.

Energy supplies available to rural areas are limited.

Alternative enérgy sources exist that are technically, economically

and socially acceptable.

LDCs are willing to utilize alternative energy for selective applications.
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Project P.irpose

(1) To identify steps to more efficient enerqy hroduction ana usage 1n
food production, distribution and preparation.

(2) To indicate the most promising approaches to providing suitable energy

increments to the rural areas.

Conditions_that Indicate Purpose Achieved, End of Project Status

(1) Increased awareness on part of LDC agricultural managers and USAID
development personnel of ways to increase the amount of basic foods
produced and consumed in LDCs through more efficient use of energy
in the food system.

(2) Increased awareness of LDC energy planners and development planners
of ways to increase the Supp]y of energy for use in the food system

in particular and in rural areas in general.

Means of Verification that Purpose Achieved

(1) Increased ability of AID to provide technical assistance on rural gnergy
matters,

(2) Increased requests for information on alternative energy systems for
rural use, especially small-scale (Farm, village) use.

(3) Distribution of final reports to USAID Missions and development organ-

izations.,

Assumptions fnr Achieving Purpose

(1) Data on energy use can be gathered and presented in such a way that
will pernit evaluation of the use of energy by various income groups

and the potential benefits accruing to these groups from increased
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Assumptions for fchieving Purpose (Cont.)

use o* eneray,
(2) Planners and managers will find the information on alternative energy

systens applicable to their specific problems.



28
Outputs

(1) A description of the key usage of energy in the production,

distribution and consumption of basic foods.

(2) A deternination of energy sources, their costs and the value of

the output resu1t1hg from their use.

(3) An analysis of this energy usage, cost and benefits (increased
output and value of output) for various technologies, techniques
and processes involved in the food chain from production to

consumption.

(4) Identification of any institutional, organizational, physical or
other factors which have a large effect on energy use and which,

if altered, could improve energy use.

(5) An analysis of national energy data to show the relationship
between the energy needed for the food chain and the energy

needed in the rest of the economy.

(6) Preliminary identification of selected alternatives for providing

and utilizing energy in food production, distribution and consumption.

Magnitude of Cut-uts

(1) Four country studies completed and reports prepared showing the

basic structure of the energy needs in the fdod system.



29
Magnitude of Outputs (Cont.)

(2) Synthesis of the individual reports into a summary document ch energy

needs in food production.

(3) Three or more field studies of the effects of specific energy inter-

ventions.

Means of Verification that Outputs Provided

(1) Final reports,
(2) Progress reports

(3) Continual monitoring of conduct of study efforts.

Assumptions for Achieving Outputs

(1) Existence of sufficient knowledge of socioeconomic Yactors of

courtries studied to permit identification of their impact on

energy use.

(2) Existence of sufficient technical data on physical factors (wind,

sun, water) to permit evaluation of viability of alternativ.

energy schemes.

(3) Availibility of range of energy-using technologies with related

operating and cost data.
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Inputs ‘

(1) National enerys data for an overview look at energqy use in

economic sectors,
(2) List of basic foods for countries to be studied.
(3) Manpower to collect and analyze data on energy use in food chain.

(4) Knowledge of technologies of alternative energy generation.

(5) Selected alternative systems for energy generation.

(%) “unding for four ccuntrv studies ($833,33)), one summarv recort

(t1074)99) and selected field studies($200,000).

Implementation Target

(1) Four countries being studied.
(2) Three or more field studies on specific aspects of the need for

energy in the food system.

Means of Verification of Implementation

(1) Project records

(2) Status reports

Assumptions for Providing Inputs

(1) Cooperation of host country in providing access to national energy

data.

(2) Existence of alternative technologies for production of energy.



Assumptions for Providing Inputs (Cont.) i

(3) Cooperation of Bureaus and Missions in selecting countries to be

studied.
(4) Cooperation of Host Countries in permitting local data collection.

(5) Participation of Peace Corps in field study in Nepal.
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A. Techaical Analysis

Even preceeding the oil crisis of the Fall of 1973, studies had
been conducted on the usage of energy in the economies of various
nations and in various economic sectors. With the beginning of the
“energy crisis" which resulted from the escalation of petroleum prices
however, this topic has become of increased importance. The first
appearance of an in-depth report on the role of energy in agriculture
and the complete food system was in 1974 1/ which consisted of an
examination of the U.S. food system. Other studies followed that were
concerned with either an investigation of particular crops 2/ or a
particular state 3/. A report appeared later in 1974 4/ which foresaw
an optimistic solution to the problem of increasiny food production to
feed the growing world's population. The abstract of the article states
that "the earth and techrology can probably provide food for a population
of 40 to 50 billion. Increases in food production would help to create

the conditicns that would stablize the population at a lower level."

1/ J.S. Steinhart and C.E. Steinhart, “Energy Use in the U.S. Food
System', Science, 19 Apr 1974.

2/ P.K. Avilani and W.J. Chancellor, "Energy Requirement for Wheat
Production and Use in California," American Society of Agricultural
Engineers, Dec. 1975.

3/ Cervin“a et al, "Methods Used in Determining Energy Flows in
Califortia Agriculture," Transactions of the ASAE, Vol. 18, 1975.

4/ Roger Reville, "Food and Population," Scientific Americ Sept. 1974.
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This increaced production would come about'however only through a
modernization of agricultural practices in the underdeveloped countries
which would necessitate vastly greater amounts of energy available to
and expended in agriculture.

The fullowing two figures, taken from the Steinhart article in
Science referenced on the previous page, illustrate the relationship
between energy usage and farm output. The first figure plots the farm
output as a function of energy input to the U.S. food system for the
years 1920-1970. The second indicates the energy requirement for
different crops and produce and various agricultural techniues. These
two graphs visually display the requirement for increased energy

expenditure in order to achieve increased agricultural production.
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Fig. 1. Farm Qutput as a function of energy input to the U.S. food
system, 1920 through 1970.
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Fig. 2. Energy subsidies for various food crops. The energy history

of the U.S. food system is shown for comparison.

This energy is used for many purposes: 1irrigation, mechanized
cultivation and harvesting, crop drying, storage, transportation,
processing and packaging. Although this data is primarily that of the
U.S. food system, its message is relevant to the developing countries.
As more and more countries are moving toward industrialized energy
intensive food systems as in the developed countries, there will be

increasing demands placed upon the limited energy supplies available.

"34
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Nevertheless, to this author's knowledge, there has not been a thorough
study ¢f the energy needed in the food systems of the developing countries.
" Bectuse of these factors the project has the potential for important

contributions in this field. The special aspects that will add value

to the effort include:

1. its concentration on the complete food system including home

preparation.

ra

the emphasis placed on possible applications of renewable
energy sources to genefate the needed energy.

3. its multi-country character which will produce a comparison

cf the energy needed to grow selected basic foods in several
different countries.
It is anticipated that the studies will make maximum use of whatever
previous work is applicable and will serve an often-expressed need for
detailed studies of the use of non-commercial energy in rural areas.

The emphasis on agriculture and the food system will guarantee
compliance with the Agency's concern and Congressional Mandate on rural
development and the poor majority. Although rural development encompasses
more than agricultural development, the latter is nevertheless a prime
component of that subject and the production, distribution and preparation
of food ansorbs a great part of the life of the people of the rural areas.
For the country as a whole, increased agricultural prodqction is often
of vital concern. In addition to supplying the needed food, a matter of
major importance, the agricultural sector frequently dominates the national
economy and its development determines the prospects for future over all

economic ¢rowth.
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Many international agencies and institutions are presently examin-
ing the role of enerqy in development and the obstacles to qrowth
caused by the effects of the energy crisis. TA/OST has been monitoring
the activities of these agencies and the graphs presented on pages
B8 - B16 (from the minutes of the AAC Meeting on Energy) display in
come detail the efforts of the international development banks, AID
and UNDP. For convenience two of those figures are repe&ted on the
followino pages. In the first, the total dollar amounts spent for
power projects by AID, ADB, IDB and World Bank are compared for the
years 1971-1975. It is seen that, relative to these banks, the AID
effort has been small, some $210 million over the five years.

The second figure shows that the effort of UNDP (a total of $13
nillion for 1971-1974) is only a fraction of the AID program. UNDP's
funding fcr energy and power generation has remained low although the
organization has become more interested in such projects, especially
in the area of renewable energy resources. In 1975 it supported work-
shops in India and the Philippines on biogas (methane generation from
wastes). Zurrently it is reviewing projects for biogas demonstration
and promotion, rural energy development and solar energy in agriculture
with a totul cost of less than $4 million over five years.

UNEP has a special interest in non-conventional, nonpolluting energy.
Under its sponsorship, three village-size renewable energy centers are
being established in typical rural areas of Asia, Africa and Latin
America. Senegal and Sri Lanka are two Eountries chosen, the third is

not known to the writer at this time. These three demonstration centers
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to harness the renewable sources of energy locally available will serve
as a study of the feasibility of expanding the concept in a widespread
implementation progranm.

TA/OST has maintained informal contacts with the following
organizations through both group meetings and conversations with
1nd1v1dua|sf World Bank, UNDP, UNEP, FAC (French development assistance)
and ERDA. As a consequence of this interchange, we have kept abreast
of the plans and programs of the various agencies.

As a result of the analysis of the activities of the other donors,
it was felt that AID could use its funding to its greatest advantage by
concentrating on a part of the general problems, but a part of fundamental
significance in itself and central to current AID concerns, the use of

and need for energy in the food system.

By giving special attention to alternative energy sources, AID will be
providing leadership in an area of increasing importance. The sources will
be suitable for decentralized usage and the simplicity and replicability
of the techrulogies will enhance the possibilities of their widespread use.
It should be clearly understood that the energy sources envisioned are not
unsophisticated. On the contrary they might well rely upon the most
advanced scientific and engineering design principles, but, characterized by
an ease of use and construction, they are expected to find great utility

and wide zcceptability in the developing countries.
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The preject will be supportive of the growing AID interest in inter-
mediate technology. The studies will provide necessary information of the
current techniques and practices employed in the food system which can then
be used to identify intermediate technoiogy devices especially suitable
for appropriate substitution. It will also provide background material
that will 52 useful for determining what devices would be most desirable
for possible future interventions. The renewable energy sources which will
be given special interest will themselves be predominately intermediate

technology devices and hence of direct relevance to the new AID program.

The cost of the studies.seems appropriate to the desired goals. Tne
staffing schedule as explained on page 17 appears to provide sufficient
manpower to permit collection and analysis of thas necessarv data. Sy
focusing on agriculture and the food systems, the studies can be
conducted for a lower cost than a more general examination of national
en2rgy needs would allow. For example the Asian Development Bank is
currantly underwriting an extensive survey of the energy needs gnd resources
in Banglades~. The cost is estimated to be $640,000 for an effort of 160
man months. Thic is to be compared with this project's more specialized
examination and resulting estimated budget of $200,000 and 40 man months

per country.

B. Environmental Assessment

Since the project is fundamentally a study of energy usage, no
detrimental environmental effects are anticipated. If subsequent programs

were begun tu employ renewéb]e energy sources in those applications which
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the studies identify as promising, then enviornmental ef<ects are possible.
However the nature of the renewable enargy sources considered and the fact
that they would be small-scale installations at scattered sites would tend
to minimize the effects.

Furthermore, the use of the cooking devices and systems to be examined
in the proposed field studies would alleviate the growing deforestation
caused by the excessive collection of firewood for cooking purposes, As
a result, the studies could have a positive impact on the enviornment.

This prnblem of deforestation, eloquently summarized by Eric Eckholm Y/,
is a severe one in many developing areas. Especially affected have been
semi-arid regions of high population density; the most striking examples
include the Sahelian countries of Africa, the Andean highlands, the Himalayan
regions of Asia and sections of the Indian subcontinent. Since each person
requires one to two tons of firewood each year for cooking and limited space
heating purpases, as the population increases, the demands placed upon
nature excead her capacity to replenish the supply through the growth of new
trees. Eckholm quotes an Indian official who views the situation with
great alarm, "Even if we comehow grow enough food for our people in the year
2000, how in the world will they cook it?"

However the deforestation results in more than just a scarcity of fire-
wood. The secondary effects include increased soil erosion, leading to de-
clining land fertility and reducing crop yields. The consequent food short-

age sometimes prompts the inhabitants to cultivate new fields that possess

1/ Erik P. Eckholm, "The Other Energy frisis: Firewood," Worldwatch Paper 1,
Sept. 1975.
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marginal utility at best. The nutrients can be quickly depleted and the land
might become totally useless for all agricultural or animal husbandry pur-
poses.

To make the situation still worse, in areas where the scarcity is most
severe, dried cow dung and other animal manure are often used as cooking
fuel. As 2 result of this practice, the fertilizing value of the manure
is completely lost.

The use of solar cookers would reduce the demand for firewood and would
reduce the deforestation and conseguent ecological damage.

The use of methane generators would have the additional benefit of pro-
ducing a rich organic compost which could be substituted for chemical fer-
tilizers. BSesides reducing the cost of fertilization, the use of this com-
post would reduce the pollution problems that can result from the excessive
application of chemical fertilizers.

The greatest potential for harm with methane generators would be in
the improper treatment of human waste before it is used for fertilization.
Unless certain precautions are taken when human excretment is used in the
generators, some of the microbes present might not be killed. The resulting
compost contains 1iving organisms capable of transmitting disease back to
those who eat the crops so fertilized. Before programs are hegun to build
generators using human waste as feed stock, this issue must be clearly
understood by ail involved. With the proposed pilot activity in Nepal, the
training given to the Peace Corps Volunteers will include specific treat-
ment of this problem and so the effort is not expected to produce any

difficulty in this regard.
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C. Social Analysis

The country studies can be viewed as primarily a data collection ex-
ercise, a determination of how people use energy in the fooc system, As
such, they will have no direct social impact on the subject countries.

However the knowledge to be gained from the activity will have a social
relevance. In particular, the information on the emoloyment displacement
that would ba brought about by selective mechanization and the analysis of
the farm labor demand into its seasonal, part-time, family and non-family
compenents should be of interest to economists, sociologists and demographers

As is the case with the question of the enviornment howéver, the real
social impact is to be expected when programs are begun to implement the
findings of the studies, for example, by changing market proceduras or in-
stalling alternative energy systems. At such a time, these programs should
be the subject of a complete social analysis.

The field studies envisioned as part of the project do possess direct
social aspects. The Nepalese activity would be a study of those technical
and social factors that are relevant to further diffusion of methane gen-
erators. Intended recipients of the test iaci]ities would include but
not be limited to poor farmers. A spread %i;Tevel would be desirable since
the operation of such devices denends upon the quantity and quality of
manure and agricultural waste supplied. Therefore diversity in the types
of farms selected would permit a wider range of experimental data to be
gathered,

The few limited operating examples of such generators in Nepal have

generated much interest from governmental personnel and private citizens.
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And so it is not anticipated that initial response to the project will exist.
The goal of the activity is to discover just those social factors that will
be importint for expanded programs of distributing methane geherators.
These issues will have a country-specific character, but it should also be
possible to identify factors that are independent of a particular country
but have a more universal applicability.

The field study in Upper Volta would be an examination of the manner
in which peuple, especially women, apply the time made avaijable to them
as a result of their using selected power devices to perform some of their
basic tasks more easily and more quickly. The goal is to ascertain what
devices are most desirable to the village women, who will benefit from
using them and what changes in the behavior patterns result from this use.

The role of women in development is a matter of increased concern and
heightened interest. In Upper Volta the government has undertaken an active
program to improve the conditions of the women. Special focus has been
placed on the rural areas. A women's rural extension service has been or-
ganized to teach village women the basics of child care, health, nutrition
and handicrafts that can produce extra income for the women. A problem faced
is that so much time of the women is already allocated to required chores
and tasks that they have only limited time left to pursue these activities
designed spacifically for them. How the women of the villages would spend
the time available to them, should they be relieved of some of their time-
consuming tasks, is a question of great importance. Will they utilize the
time working in the fields? Whose --their husbands'or their own? Pro-

ducing more food or cash crops? In making handicrafts for sale in the mar-
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ket? In providing greater child care? In health or education activities?

By answering thase questions, the study will be able to offer important

guidance to those who plan programs of widespréad mechanization or powered

devices in the village.

D. Economic Analysis

This project is desianed to examine a]ternatives to present energy
usage in food production and preparation. A study effort with provisions
for field studies of specific interventions, it will provide, among other
things, ar economic evaluation of new energy sources for specialized appli-
cations. In urder to decide the economic suitability of this effort, it
is necessary to consider the economic problems brought about by the preﬁent
energy crisis.

The rising cost of 011 and the resulting inflation have created severe
problems for developing countries. Higher prices paid for oil in particular,
energy in general, imported commodities and manufactures higher interest
rates on loans and greater cost of capital equipment have not been offset by
the money ~arned by their own exports, frequently raw materials or light
manufactures. The consequent imbalance in their foreign exchange earnings

has led to serious difficulties for both the short and long terms.

Simultaneous with this increase in the costs of energy, capital and
products has been a worldwide food shortage due to many diverse factors.
Although the situation has improved somewhat, the need for significantly
increased foad production still remains. And this need will increase as
dramatically as the population does. The high yields of modern agriculture

depend heavily upon necessary energy inputs that are much greater than that
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required fur traditional agr1cu1fure. With the high cost of energy, it
becomes essential to use the available supp]y in the most productive fashion.
Progress will require increased supplies in the near future.

The core of this project is the examination of this issue--how to use
energy move efticiently in agriculture, how to increase the supplies of
usable energy for agriculture in particular and for rural areas in genera]g

By identifying techniques that make use of 1oc61 labor, loca! materials
and renewable sources to supply energy for agricultural ﬁurposes and general
rural development applications, the project can be expected to result in
significant economic benefit to a variety of people. The mdgnitude and
distribution of this benefit are difficult to assess but the size and type
of energy systems to be considered would increase the probability that poor
farmers could acquire them.

By determining factors that would permit a more rapid and wider use of

methanz generators for cooking purposes, the project could result in slowing

deforestation in many areas and in reducing the accompanying irreversible
ecological damage.

The project directly addresses a triad of fundamental concerns: the
economics of commercial energy (petroleum and hydroelectricity), the
environmental problem of deforestation and erosion and the problem of
feeding a growing population. Indirectly it deals with on-farm employment
and the relation between employment needs and mechanization. This weuld
include t-e need for nart-time seasnnal lator and the need for year-long

workers, bo*h of which are important correlates of pupulation growth rates.
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E. Financial Anglysis

E.1. Total Project :
The entire project consists of four separate country studies, one

summary study which will synthesize the in¢ividual results and abstract the
country-indepandent information, and several field studies to examine the
effect of specific country interventions in various areas. These three
major divisions of the project activities will be funded during FY 76,‘70
and FY 77 according to the schedule below (in 900):

FY 76 TQ FY77 Total
250 500 50 800

Country Studies
( 4 at $200,000 each)

Summary Study and Report -- -- 100 100
Field Studies 50 100 50 200
Totals 300 600 200 1100

The total project cost will be $1,100,000.

In addition to this cost, host country personnel will contribute
man-power ‘n assisting with the data collection and advising on the
project design. It is not possible to spell out the magnitude of this contri-
bution prior to final country selection and definition of the details of the:
project design. If the contemplated field study of methane generators in
Nepal is agreed upon, the Peace Corps will also contribute manpower to the
project through the use of the Volunteers to collect data on the Nepalese
program. Assuming that the four Volunteers spend 1/2 of their assignments

on this task, this will result in a Peace Corps input of 4 man years.
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E.l.a. Country Study
The individual studies are assumed to cost $200,000 each based on the
staffing schedule to be found on page 17. The cost for such a program of

40 man months breaks down as follows.

Senior Staff: 28 man months @ $4170/month

($50,000/year, including overhead) $117,000
Junior Staff: 12 man months @ $2085/month

($25,000/year, including overhead) 25,000
Per diem: 30 man months @ 30 days/mo. and $40/day

(would appear io be maximum) 26,000
Travel: 5 round trips @ $1200/trip 6,000
Extra axpenses (including travel within country) 16,000

$200,000

This figure can only be taken as atentative estimate pending country
selection and final definition of the specifics of the studies.

The summary report is anticipated to require four to five months
with four tr five peonle participating in the effort. This would total
to a $100,00C sub-project. It will be an analysis of previously obtained
findings and would necessitate no foreign travel.

E.1.b. Field Study - Nepal
The tield accivities can be described only incompletely since final arrange-

ments will have to be completed after project approval. The Nepalése effort
would entail the training of four Peace Corps Volunteers for two weeks in
the United Scates. The project would fund this training expense and the

per diem expenses during that period. The bulk of the funds would be a

grant to the Enerqy Rciearch and Development Group in Nepal for the construc-
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tion and distribution of a sufficient number of methane generators to per-
mit a diversity of operating conditions. The estimated cost of this field

study is as follows:

Training - 4 Volunteers
2 weeks of instruction (2 m~n weeks)
at 2 or 3 institutions $ 2500

Travel and per diem in the US

56 man days at $33/day 1900

Travel fOOO
Equipment

Grant to Energy Group in Nepal 20000

100-200 units @ $100-200/unit
Monitoring equipment and supplies 2000

$27400
E.1.c. Field Study - Haiti

‘The Haitian activity would be to design a solar cooker and to test its
acceptability in Haiti. We have received a proposal for the design segmen®
which if accepted would produce a final plan for the cooker specially de-
signed to meet the Haitian cooking, sccial and enviornmental conditions.
This proposal is for $39000 and includes the predesign survey, construction
of trial cookersAand laboratory evaluation of the models. A copy of the

budget is attached.
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SATARIZS AND WAGES1 COoST
1. Sexior Personnel Time
2. Professor of Mechanical
| crgineering 25%
2. Associate Professor of Physics
and Space Sciences 15%
¢. Assistant Professor of Physics
and Space Sciences 25%
$ 11,121
2. (wix2r Personneil Hours
2, Two Graduate Student Assistants 1320 S 4,200
. Undergraduate Student Assistants 430 S 860
o, Secretarial 160 S 360
Total Salaries and Wuges S 16,541
EGTIPMEZNT AND SUPPLIES
1. Nzizorological data compilations S 300
2. Commeoreially available solar cookers S 750
3. Commercially available focusing collectors S 800
4, izrzrials for fabricating solar cookers from plans S 1,25%
5. QIZic2 azd drafting supplies S 150
Total Eouipment and Supplies g 3,250

C.2. A, TUTION REMISSION

Sir G2ters at an average of 9.6 hours per quarter

S 3,456



BUDGET (CONT'D)

D. TRAVEL" COST

1. Dor.estic

a, Air fare $ 767
b. Local transportation $ 40
¢, Meals and nccommodations _ $ 280

Total Domestic Travel $ 1,087

2, Foreign

a. Air fare 8 650

b. Local transportation $ 2563

¢. Meals and accommodatlons $ 560

Total Foreign Travel $ 1,443

E. INDIKECT COS'TS:3 79.95% of $16,541 $ 13,225
TOTAL COST $ 39,002

Notes:

1. Btsed on actual wages and salaries of the individuals performing the study
as of November 15, 1975.
2. Based on: cne four-man, four-day trip to laiii
one three-man, tyvo-duy trin to Washington, D.C.
two one-man, one-day irips to Washington, D.C.
Meals and accomodutions estimated on the basis of 335 par
person, per day.
Loéal transportation in Haiti includes car rental estimated at
$16.99/day ior four Juys plus 17¢/mile for 1000 miles.
3. DMegotiated Overhead Ratz, July 1, 1974 (Dept. of Hewlth, Education ard
Welfare).
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E.1.d. Field Study - Upper Volta

The Upper Voltan study would include an initial determination of the
current behavior patterns and an evaluation of candidate power systems in
terms of suitability, dependability, availability and cost for the project.
The equipment would be purchased and installed. After a time the people's
behavior pattern would again be observed to 1dent1fy what changes occurred
due to the availability of the powered equipment. The major cost to be

expected would be the power supplies. A possible breakdown of the costs is as

follows:

Taitial Assessment of Power Sources and

Determination of Behavior Patferns (1 month) $6000
Power Supply Purchase 40000
Related Equipment(motor, grinder, water pump, etc) 2000
Equipment Checkout and Technical Support 5000
Observation of Modified Behavior (4 months) 20000
Contingency __2000

Total  $75000

The remaining money in the fund for field studies would be reserved for

use as specific requests and opportunities arise.
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IV. IMPLEMENTATION PLANNING

. Administrative Arrangements

A1l activities under this project will be managed by TA/OST. Regional
Bureaus, Ccuntry Desks and Country Missions will be consulted for advice
and guidance in implementing activities in their respective countries and
regions. Desks and missions will be kept fully informed of implementation
plans in their respective countries.

Activities within the project will be performed by contractors
having the special competence required to perform the studies. These
contractors wil! be selected on the basis of competitive evaluations.

While it is impossible to state what ho:g’négzernment and institutuional
organizations will be expected to participate prior to actual country
selection anc final project design, these organizations will be existing,
functioning ones and no creation of organizations will be nacessary.

In those pilot activities where cooperation of other U.S. government
agencies is envisioned, particularly, Peace Corps, coordination of the
participation will be arranged by TA/0ST through the appropriate departments
of the agencies involved. Reports prepared by Peace Corps Velunteers will
be required as part of their job in the local government agencies to which
they are assigned. Copies of the reports will be transmitted to the Peace
Corps Desk officer and from there to TA/0ST.

Initial effort on the part of the Country Mission will be required in
establishing contacts with the appropriate local government and institutional
personnel.

Evaluaticn of the project will be conducted at regular intervals by
TA/OST, with appropriate assistance of the USAID country and regional
representatives and personnel of the other U.S. agencies associated with the

activities.
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g, Implementation Plan

Due to the taentative nature of the pilot activities and to the lack
of a final declsion on the countries to be studied, it is not possible
to give complete details of the implementation arrangements for the project.
It 1s necessary therefore to maintain flexibility 1n this regard prior to
actual impiementation. The final decision on country selection will await
airgram notification of the missions of the details of the program.
Subsequent to the receipt of the responses, consultations will be held with
the Bureaus and Desk Officers for those countries who expreés interest in
the program.

The various studies will be open to competitive bidding. Although
it is possible that each study would be done by 7d1fferent group, to ease
the managerial problems it would be preferable that one group be responsible
for several activities. The attached PPT chart indicates a possible
schedule for the activities of the program. From this information it
appears that one organization could effectively perform the studies in
countries A and C, another group would be able to study country B.and
complete the synthesis report, while a third could examine country D. This
approach is a compromise between the maximum effectiveness to be expected
if one group does all the studies and the maximum diversity in methodology
and analysis resulting from a different group being responsible for each
study.

Obviously the host country institutions which would take part in the
energy studies cannot be idertified until the countries themselves have

been selected. In general however these would include the Ministries of
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Energy, Agriculture and Rural Development where applicable. Also expected
to participate would be appropriate universities, especially those that
emphasize technical training. The type of local participation anticipated
{s that which we discovered during our trip to Senegal. A short description
of these Senegalese institutions is included in the 1ist of candidate
countries for the energy studies,

Although the possible activities in Upper Volta and Nepal have been
discussed in some detail in this project paper, it is to be understood that
no final decision can be made prior to project approval. Initial discussions
only have been held with personnel from the other agancies expected to
cooperate in the efforts. If the decision 1is made to proceed with the
activities, final arrangements must be concluded with the-Peace Coros
and the government of Nepal.

It is fully anticipated that those proposed activities would find a
warm welcoma in the various missions and countries involved. The reasons
for expecting support for the Nepalese effort, for example, can be found in
the attached letter from the USAID Mission director (Attachment _F ) in
which he stetes that he has beer addressed by a member of the Energy Research
and Development Group for some form of assistance with their methane generation
program. Since the director expresses a high opinion of the initial Peace
Corps involvenent in this regard, he should be in favor of working through
them in providing the catalytic support he requests.

c. Evaluation Plan

The entire project, the four studies of energy needs in the food system
and the pilot activities, will be evaluated at regular intervals. The

attached PPT indicates a possible scheduling of activities. This should be



seen as tentative only since it is not possible to confirm the pilot
activities at this time, Each study effort will produce its own set of
initial, interim and final reports. The phasing of the four country
studies is designed to make maximum use of the reports of the preceeding
studies.

Three evaluations are scheduled. The first one will take place after
two country studies are underway, the Peace Corps Volunteers in place in
Nepal, and the hardware installed for the Upper Volta study of the usage
of liberated time. This review will be basically an initial status report
on the several phases of the project before a great deal of work would have
been expended.

The second evaluation will occur approximately halfway through the
project. The final report of cne country study would have been already
submitted and one or more reports from each of the other components will
then be expacted to provide guidance for two country studies and the
remaining portions of the two pilot activities. Although the timing of the
individual studies and the evaluations would not allow the fourth energy
study to profit much from these two evaluations, managerial guidance and
direction will be possible by monitoring the progress of the study as
documented in its initial and interim reports.

The last eyaluation is scheduled to follow the submission of a1l
the reports. Its purpose is to serve as an in-depth analysis of the project ,

jts performance and its outcome.
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CPI
Number

1
13

14
2
10a
10
18
11
3

10b
15

16

19

10c
17

12

20

Date

Aug 76

Sep,

Cct.
Dec,
Dec.
Jan

Feb.
Mar,
Apr.

Apr.
Apr.

May
Juin,
Nov.
Dec.
Upr
“ar
May
Jut,
Sep.
Oct.

Jan

Mar.

77

/8

79

57a

Task

Begin study of country A

Complete evaluation of possible power sources
in Upper Volta

Upper Volta power source ordered
Begin study of country B .
Begin cooxer project for lHaiti

Complete arrangements with Mepal for methane
generation project

First evaluation
Peace Corps volunteers trained and in place
Begin study of country C

Complete survets of cookers nnd Haitian conditions
Complete installation of power supply in

Upper Yolta and assessment of current behavior
patterns

Complete check out of power sources
Begin study of country D

End study of country A

Second Fvaluation

End study of countiry B

Final rgort on cocker project
Final report of Upper Volta study
End study of counlry C

End study of country D

End study in Nepal

Final su.rnary report due

Final evaluation



Scheduling for Typical Country Study

Months 0

4N
£

Project activation

Initial project design

e e g — - i

Initial contact with host country
personnel

Final projact design

Review of rational energy data

Set up survey teams

Begin data collection EA f SR
Progesss report to AID i |
Continuation of data collection h
Interim report to AID .. v'

Draft of final report : -

Submission of final report . v



APPENDIX I
PARTIAL LISTING OF CANDIDATE COUNTRIES FOR ENERGY STUDIES

1. Senegzl.
Mission and Senegalese Government are enthusiastic about renewable

sources. As mission notes "... a considerable amount of work has already
been done in the area of renewable energy in Senegal. Given this solid
basis and the §enera1 recaptivity of the Senegalese effort, we recommend
based on the mission (field trip by TA/OST and AF/RDS) observations and
contacts that one of the many possibilities for AID assistance be pursued
in Senegal."

Excellent host country government and university institutional
capability. Technical Training Institute (IUT) experimenting with
renewable sources, Promotion Humaine program has active extersion service
aimed at providing technical training specifically for village level
including cemonstration of new agricultural practices, General Delegate
on Scientific and Technological Research coordinates research and works
closely with Promotion Humaine in effort to introduce cultural acceptable
technologies. IUT has requested assistance in conducting a market survey
for solar energy application.

Imports both oil and food. Arid lands millet and peanut are principal
crops. Recent famine. Little mechanizatien or animal power in agriculture.
2. MHaiti

Government interested in developing additional energy sources. USAID
desires study of possible substitutes for charcoal due to severe

deforestation occurring, interested in solar cookers proposal.



3. Dominican Republic

The Technica! Secretary to the President is deeply interested in
concepts cf renewable energy sources and utilfzation in non-metrapolitan
areas.

4. Bolivia

According to USAID, there is a need for surveys of the energy needed
by small farmers. “Since sb 1ittle energy other than human or animal is
used in the smali farm sector and since a considerable amount of land lies
idle because of the need to perform planting and harvesting within such
short periods that human and animal labor is not sufficiently available,
there probably will need to be a growing use of other (other than petroleum,
natural gas and hydroelectricity) sources of energy in order to increase
food production by small farmers over the long run. f[-timates of the
impact of such growth have not been made in any reliable way."

5. Afghanistan

Repeatedly expressed interest in utflization of renewable sources of
energy, especially for rural areas. Particular items mentioned are wind=
powered low 1ift irrigation pumps and flour mills, solar drying of
agricultural crops. Severe problem with deforestation from firewood
collection (space heating as well as cooking).

6. Pakistan

Government has expressed keen interest in establishment of experimental
mathane generating plants for cooking, heating and lighting. USAID suggests
that AID's eneray strategy be limited to an analysis of the energy needs in
each AID project and provision of assistance to LDCs on intermediate

technology in the energy area.



7. Costa Mca

Accoraing to the Mission's reply to the original energy airgram,
the government is interested in "research and development (of) alternative
sources for small community energy needs.” USAID desires “focus on
provisibn (for) low cost energy in rural isolated areas....lLack of energy
in rural areas constrains population from fuli and act1vé part1c1patioh

in economic and social activities, especially in agricultural field."
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A IS
STRATECY FOR AID ACTION ON ENERGY

I, intrcduction

The mecroeconomc¢ impact of the energy crisis on AID recipients and
other develoniria countries has been covered in other AID policy documents.
These conclude qenerally that the AID program cannot finance deficits
caused by increased petroleum rrices, they also spell out the t-:ys in
Whicn the present economic status of countries affects their eligidbility
for concessional assistance,

This paper deals with the other ways 1w which the chanqed cost of
encrgy affects AID programs, anu with the implications for AID of
Secretary Kissinger's pledge at the UN Special Assembly in Spring, 1974,
to make available to the LDC's the results of energy research and develop-
ment in the United States.

[t is explicitly assumed that the relative cost of energy hias been
permanently and substantially increased by recent events, and that long
term stiructural adjustments are necessary.

Il. Nature of the Problem

the energy crisis affects LDC development prospects in many ways:
[t 'mplies a deterioration in terms of trade and attendant losses 1n real
1ncome for most LDCs. It results in many instances in increased require-
ments for foreign financing due to the large i1ncreases in thé costs of
imports.  Tne nigher cost of energy will also affect the feasibility of
development projects and require adjustment in internal development
strategies in light of the higher cost of energy in general and oil in

particular. The economic effects of the energy crisis upon LDCs vary
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widely. Wrniie most LDCs are 0il importers and would have to undertake
sone nina of adjustment in response to the energy situation, the
adjustrment i< likely to be more difficult in the so-called Most ngerely
Affectad countries, because their economies are less flexible and their
short-term financing problems more intractable.

To minimize the imminent and serious shortage of food, LDCs must
find new ways to increase their own production. The use of additional
enerqgy to increase the productivity of human and animal labor, to preserve
food, and to distribute food more equitable ﬁas become a necessity rather
than an ontinn.

There is a high degree of correlation beiween the use of inanimate
energy and development. Whether energy usage is cause or effect, 1t
seems clear that tha demand for energy will inevitably increase with the
development of LDCs. There is a need for additional investment in energy
generation using conventional and non-conventional technologies. The
investment required to achieve major energy substitution and increasing
energy supplies tor LDCs is large but there is no alternative if develop-
ment aims are to be achieved.

The LDCs, imitating the developed countries, have relied largely on
central energy generating systems and, in the case of thermally generated
power, they rave aenerally utilized petroleum as the primary fuel.
Alternative energy sources exist but some are not well known and many
nave been neqglected because the pre-1973 price structure made their
expiditaticr uneconomical. Higher costs of petroleum make alternative

enerqy sourczss relatively less costly. Hydro-electric prnjects discarded
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vecause of cost-benefit ratios in the past, for examnle, may now be much

more attractive. However, in the short term the possibilities for
substitution for petroleum are limited. Tnere is a need for {a) resource
exploratior, (b) detailed assessment of energy use and future needs, and
(c) technical and economic feasibility studies to idertify alternative
energy sources which can be exploited with existing technologies.,

Higher 0il costs also necessitate a new look at means of increasing.
the efficiency with which enerqy can be utfli;ed in LDCs. Increased
cfficiency involves both improved utilization and energy generation as
well as conservation. It must be recognized however, that there are
limits to the conservation which can be achieved without reducing
production because typically 80% of commercial energy used in LDCs js in
transportation and other directly productive activities. .

In the longer term, there is a need to find new alternative energy
technologies by adapting and applyirg research and development findings
to LDC needs. The major new research efforts in the US and otner developed
countries do not address LDC needs directly and, without extensive adaptation,
are not likely to produce much that will help the LDCs.

Higner energy costs affect the feasibility of a variety of projects
in the AID emphasis sectors, particularly agriculture and rural development,
Some of these effects are fairly straight forward, such as the increased
costs of enerny to the projects themselves, or to the substaining of
nroject operation. The same appiies to program inputs such as fertilizer
wiiich have high energy costs. There are also more complex implications:

tor example, the higher costs of transportation may have an important
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. -5act on tne spatiail aspecis of rural development orograms, suén as

oLations for marketing and agro-business centers. Highly labor intensive
metnads of farming or processing may now be more competitive than previously,
tnus making it easier to choose such methods. While nrobably less signif-
1cant, similar considerations apply in Education and Health. |

The poor majority, who are the centey of AID concern, use relatively
iittle energy, and are less affected by the change in energy costs than
the wealthier members of developing country society. The cost of provid-
ing energy for increments in productivity and welfare among the poor has
increased, but 1t is not clear how critical this constraint will actually
be. The role of energy in moving a poor rural community forward is not
well understood at present.

We do know that several technologies exist which have limited
commercial prospect in the U..S. or other developed countries but which
could be adapted for those rural populations which presently do not have
wufficient enerqgy resources to achieve primary standards of living,
increase their food production or enhance their health and education.

Sucn small eneray sources can provide power for irrigation, pumping, crop
drying, conking, tilling, sterilizing, and small scaic electricity
generation. These applications will have little if any impact on global
energy demarnd but they offer opportunities for prompt action to improve
tne uality of 1ife of larqe numbers of the peor. Small hydroelectric
ganerators, solar powered water pumps, bioconversinn of wastes and
vigetation, windmills, pyrolysis of wood and vegetation are examples of

technoloqiz> which either can be transferred to the LDC environment with
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little modification or which, with vedesign and adaptation, may be rendered

technically applicable to the LOC setting. In some of these cases, further
development of the technologies is required. In all cases it is necessary
to look at economic feasibility and even more important to make sure that
the application is truly responsive to a development problem.

Resaarch and development on energy sources and conversion techniques
are more active all over the world than ever before. Most, but not all,
of the effort is directed toward rich country problems. There are as yet
no clearly preferable directions for research and development that show
promise of early breakthroughs for the LOCs.

The framework for domeétic research and development on energy over
the coming decade will be Project Independence. The report on Project
Independence is 1/ "an evaluation of the Nation's energy problem: ... The
Study provides the analytical and fa;tual vasis for focusing debate on the
difficult choices and tradeoffs, and selecting a national energy policy."
The research portion of Project Independence is broadly divided into two
parts: short-range (possible impact by 1985) and post Project Independence
(1985 and beyond). The short range objectives are to: 1) Increase the
domestic supply of liquids and gases (o0il, natural gas, oil shale,
synthetic fuels from coal), 2) Shift demands frem oil and gas to coal and
uranium, and 3, Improve conservation technologies (transportation, industrial,
household and commercial). The long-range possibilities include:

1) Synthetics from coal, 2) In-situ o0il shale production, 3) Breeder
reactors, 4) fusion power, 5) Solar conversion, 6) Geothermal, and 7) Long-

term efficieicy of energy utilization and a shift to electricity.

I’ Project Independence, Federal Energy Administration, Nov. 1974,
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Tri+ research program is not directed toward LDC needs, and will
develop new approaches nuite slowly. While these new apnroaches may be
yseful to developing countries eventyally, adaptation will undoubtedly
be necessary;

‘any U.S. Governinent agencies are {nvolved in energy questions, but
only a féw of them focus any effort on LDC energy problems. Those that
have some experience with LDCs on matters related to enerqy are the
Geologica! Survey (USGS), the Energy Research and Development Administration
(ERDA) in its previous form as the AEC, the Department of State (OES and E),
and the National Academies of Science and Engineering. Otrer agencies
with programs tnat could have some bearing are: The National Science
Foundation, the Federal Energy Administration (FEA), the Department of
Interior, the National Energy Council (NEC), the National Bureau of
Standards (NBS), the Environmental Protection Agency (EPA), the Department
of Agriculture, the Nuclear Regulation Commission (NRC) and the Nationat
Aeronautics and Space Administration (NASA). All of these agencies have
limited capaciti=s to devote to overseas concerns, and are heavily engaged
on domestic energy matters.

[iI. Alyu Response

There are grounds for considering making energy a major field of
concentration for AID activities. Energy plays a critical and central
role *n the development process, and energy problems affect most of the
countries with AIC programs. The scarcity of fiscal resources, the
preoviupation of U.S. technical resources with domestic problems and the
high risk, ;.articularly in innovative approaches to energy, argue against

such a conmitment Were we to select energy as a concentration area, we
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would at present not be able to proceed with an effective program. Hence

this option should be set aside.

There is clear}y scope, however, for assistance directly on energy
problems; the United States is a logical source given its terhnical
expertise. The critical nature of energy problems makes it inadvisable
to rule out all forms of assistance. The principal reason for A.1.D.'s
interest in enerqy, however, is the important role anergy plays in the
concentration sectors, and its potential 1mp;ct on the lot of the poor

majority. In this perspective, the following strateqy should be followed:

Unders tanding the Problem

We should undertake a program of study of the rolz of energy in
different types of developing country economies. This should start with
the rural sector and focus on the poor, but cannot and should not be
confined to that sector. In order to obtain valid results the energy
system in a country must be looked at as a whole and considered from a
social, economic and cultural as well as technical standpaint. Central
to the study would be detailed analysis of a small number of LOC's with
d1fferent characteristics. The purpose is to understand the energy
constiraints to progress in the concentration sectors, identify the
approaches required to overcome those constraints. As these approaches
are identified, programs would be mounted to develop practicable methods

‘ha. can be applied in the field, as is already being done in the case
of fertii-rzer.

7
“ .

_1ergy Analysis in Program Planning

whils recognizing that our capacity to conduct analyses is thin,

both substantively and in terms of personnel, we must nevertheless take
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energy questions into account in planning all our programs. Guidelines
sovering preparation of DAPs, Sector Studies and Project Proposals that
will assist Missions in focussing on enerqy questions at each stage of
program analysis and presentation are needed. These should include
standard assumptions about world energy prices, and quidance on how té
seek help in exploring alternative energy source or ways to reduce energy
costs. This process may well help identify specific energy related
problems that can be factored into the program of study described above.

3. Energy Resource Identification and Evaluation

The private sector is expected to fil1l the primary role in
assisting LDC's to explore and develop o0il and gas resources. There
remains however, an important need in many countries, particularly MSA's,
to improve knowledge of potential energy resources, both conventional and
unconventional. The quality of LDC investment decisions depends on an
accurate assessment of the extent and characteristics of resources, and
iikely costs of exploitation in relation to benefits. The resources of
the private sector, of the USGS, and of the AID program to use remote
sersing for LDC purposes are available as required for technical assistance,
but have limited capacities. AID/W should inform the missions of the
dvailability of these resources and the Agency, using either central or
mission funding as appropriate; should respond to requests from countries
receiving concessional assistance if the request is reasonable and the
assistance not ava:lable elsewhere,

4. Tecanica’ Assistance

LOC <kilis on energy management, resource utritzation, technology

selection and implementation are various, but generally limited. Many of
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the LOC's face difficult long and short term decisions on such matters as

utilization of conventional energy systems, investment in non-conventional
energy sources, and the management of their resources. They also need to
consider how to mount effective programs nf energy conServation. There are
a number of possible sources for technical assistance }n these matters,
but the United States is a major source of the required skills. Moreover,
a capacity to provide technicsi aid in these mattérs will be important

to the success of some proarams in the A.I.D. fields of concentration.
A.1.D. should therefore make an estimate of requirements for technical
advice and training initially required on energy aspecis of its fields of
concentration, and likely to be requested outside those tields, after
taking account of the capacity of non-U.S. sources to respond. A review
should be made of mechanisms available to A.I1.D. for providing such advice
and trainir  and steps taken to ensure that they are adequate to meet the
demand. Assistance under thi: paragraph and the preceeding one can, of
course, be provided on a reimburseable basis as well.

5. Capital investments

There may be rare cases when an investment in energy systems is
seen d, an -ssential prerequisite to achievement of A.1.D. purposes in a
country, and is available from no other source. A rural electrification
project is a possible example. Cnergy investments may be considered under
normal critera, but in general, capital for such purposes would be
eapected to come from multilateral institutions, the private sector, or

other Jonors.
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€. =Rasearcn and Development

Anile the usual sequence is for problems to be identified and the
technical antwer tnen sought, there is a reverse process through which
awareness of available or potential technologies makes possible the
identification of courses of action that would not otherwise be discovered.
It is important, therefore, for A.I.D. Missions to be kept advised of
technological developments in the field of energy that are potentially
relevant to their program concerns. This will be a two-way process as
Missions report on energy experimentation going on within developing
countries, and involves work done in other deveioped countries as well,

As Project Independence develops, there may well be progress that should
be applied to LDC needs through timely investment in, say, smaller scale
applications than are appropriate in this country. A.l1.D. should be alert
to opportunities of this kind, to piggy back on the main iines of domestic
research on enerqgy and to ensure that worthwhile results are appropriately
modified and made available for early application in developing countries.
A.1.0. therefore needs to stay in close touch with the proyress of energy
research 1n this country and elsewhere.

Given the complex nature of the energy problem and the amount of work
being done on 1t in different loca*tions, A.I.D. should explore with other
interested agencies, domestic and foreign, the possibility of establishing
and information network that would provide data on applications of various
techiclogies, 1.e., a continuously updated "state of the art" index. This
would "¢ invaiuable for research and development and would also serve to
help find pi.2ntial solutions for problems identified in the course of
A.1.D. program development. Countries not recipieni: of A.1.D. programs

could benefit from the above on a reimburseable basis.

10
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MINUTES OF THE AAC MEETING ON ENERGY
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ISSUES FOR THE ADMINISTRATOR'S ADVISORY COUNCIL (AAC) DISCUSSION |

In general, the issue is whether the attention to energy proposed
in the strategy paper is too much, or too 1ittle: whether for cxambla.
A.I1.D.'s work on energy should ba_confinnd strictly to activities that
can be financed from funds made available under Sections 103-105; whether
more should be done to develop technical packages for specific field
applicatior in the short run; or whether the recommended approach together
with what may be done by other agencies represents an adequate.follow-hp.
to Secretary Kissinger's promise of access for the developinn world to
the fruits of U.S. research and development programs.

The following points for discussion follow the outline of Section 11!

of the strateqy paper, title A.1.D. Response.

1. Should A.I.D. undertake some special country studies to 1mprov¢
understanding of LDC energy needs and their influence on development or
leave this task to normal mission analyses, to the LDCs or to other
donors who might carry out such studies?

2. Do the missions have the capacity to implement an energy analysis
of programs and alternative sdlutiéns to energy related deficiencies?

If not, wnat can be done?

3. Enérgy resource identification and evaluation could affect
employment and other LDC problemareas in addition to those of A.l.D.
priority. It could also play a role in global energy strategy. Should
A.1.D. resources be devoted to this activity?

4. Requests for technical advice and training in energy sunjects
outside A.I.D. fields of concentration could be signficant in number and

scope. Should A.I.D. limit its response to concentration areas?



A2 5. While no major investment of time or money in research and
development is proposed, a significant amount of staff effort is involved
in the suggested strategy and there is a prospect that substantial program
funds will be needed in the future. There are various technologies that
could be adapted or perfected for application in developing countries by
relatively straightforward pilot and testing programs, were central funding
provided for this purpose. Some experts believe that enough is known
about possible needs to make reasonable chofces of which technologies to
pursue. This approach is not consistent with limiting A.I.D. attention
to priority areas.

The relatively passive information gathering and dissemination approach,
also suggested, poses the question of whether that level of activity is
consistent with the Secretary of State's promise which implied a more active
U.S. Government role in making new information and developments on energy
utilization generally available to developing countries.

Should A.I.D. adopt a less active role than proposed..simply dealing
with energy matters as they arise from the regular program proces.?

Should we go beyond the recommended course, to fund efforts to adapt
specific existing technologies to LDC problems, with priority on the rural
poor?

Should we undertake a significant program in energy research and
development not confined to the concentration sector, but focussed on

the needs of the poor?

Or, should we follow the course suggested in the paper?
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DEPARTMENT OF STATE

AGENCY FOR INTERNATIONAL DEVELOPMENT
WASHINGTON, D. C. 20823

OFFiCE OF
THE ADMINISTRATOR

AAC-72B
June. 12, 1975

MEMORANDUM FOR_MEMBERS OF THE AAC
()fk:nWLgig
FROM: cfﬂfDonald T. Bliss, Executive Secretary

SUBJECT: Follow-up to AAC Meeting of April 16
"Strategy for AID Action on Energy"

Attached for your information and action, as appropriate,
is a copy of an Information Memorandum .or the Adminis-
trator summarizing the results of the AAC meeting of
April 16 on Strategy for AID Action on Energy.

Attachment:
As stated
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DEPARTMENT OF STATE

AGENCY FOR INTERNATIONAL DEVELOPMENT
WASHINGTON. D. C. 20823

THE ADMINISTRATOR

June 12, 1975

INFORMATION MEMORANDUM FOR THE ADMINISTRATOR

THRU:
FROM:
SUBJECT:

Chhkirman,
Dona!d T. 1 JExecutive Secretary

Follow-Up on thff AAC Meeting of April 16 --
Strategy for AID Action on Energy

The AAC discussion of April 16 focused on what should be
AID's response to the energy problems being faced by the

LDCs.
A'

Should AID undertake some special country scudies
to improve understanding of LDC energy needs and
their intluence on overall development. This 1is
distinct from normal analysis in preparing DAPs,
project proposals, and sector analyses, wherein
Missions should, to the extent they can, take into
account energy requirements and constraints when
relevant to the development project being examined.

It was agreed that as a first step, Missions will
be advised of the proposal to undertake in a
select number of LDCs a study of their energy
problems and the impact on development. Missions
will he asked to provide situation reports and
recommendations which would assist AID/W in
selecting priority/country study subjects.
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ACTION:

ACTION:

As needs are identified, programs can be mounted
to test the principles, methods of analysis and
solutions and to apply them in other countries,
where appropriaté€. While other development
agencies may undertake global assessments of LDC
energy requirements, it was agreed that AID could
make a special contribution by developing practical
technology that can be applied in the field.
Missions will be asked to consider inviting LDCs
to incorporate the improved energy planning and
snalysis into country programs.

TAB will prepare an airgram to the Missions for
transmittal of the AAC energy paper, minutes of

the AAC meeting, and specific requests for informa-
tioan.

In concert with the solicitation of field comments

and suggestions, 1t was agreed that the following
actions would be taken:

1. Coordination with other Financial Institutions

To assure that AID's work will complement,
not duplicate, investigations being undertaken
by other development agencies, the Agency
will investigate studies by UN and other
bodies on improving energy generation and
utilization in LDCs. In addition to identi-
fying studies which concentrate on energy,
AID will attempt to learn about studies on
other subjects which appear to have energy-
saving or energy-using implications. Better
exploitation of consumables, for instance,

would result in energy savings and this will
be explored.

After receipt of inputs from the Missions and
Burerus, and after consultation with international
institutions and the private sector, TAB will
arrange for selected energy studies in a few
(approximately six) countries to examine in-depth
the energy constraints to progress.
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2. Interagency Coordination

Although AID programs in the energy field may
be modest, as spokesman for developing coun-
tries, AID must attempt to influence positions
On energy matters and actively cultivate
support for these positions in USG policy
circles. To perform effectively, AID must
keep abreast of LDC energy requirements and

be prepared to analyze and make known their
implications.

IDC, in collaboration with TA, PPC, and SER/ENGR,
will stay abrezst of developments in the energy
field to be better able to act effectively as the
U.S. spokesman for the LDCs. In addition, they
wWill reconfirm staff capabilities and respon-
sibilities for monitoring and assessing energy
conditions impacting on developing countries and
prepare issues memoranda for use by USG policy-
makers who are establishing and negotiating U.S.
positions on energy which reflect adequate under-
standing of LDC energy problems,

Enerpgy resource identification and evaluation
coulc affect employment and other LDC development
aspects in addition to those of AID priority.

ou resources be devoted to this activity?

The AAC agreed that an accurate assessment of the
extent and characteristics of resources and the
probatle costs and returns to be realized from
exploitation of these resources is essential for
sound investment decisions. Having demonstrated
the potential of promising technologies for assess-
ment such as remote-sensing, AID may then refer
LDCs, desiring to mount operational systems, to
the UNDP, IBRD, and other financial institutions.
However, AID should properly continue training LDC
personnel on request in collecting, interpreting
and applying relevant information and continue to
respond to requests for resource identification
technical assistance, but will not plan to sponsor
detailed mineral surveys. AID will also continue
to idertify and demonstrate development technolo-
gies useful to, but not genrrally exploited by
LDCs. An example of such technology is geothermal
power.
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ACTION:

D.

ACTION:

-4-

AID will investigate whether sufficient resources
are available from other development institutions
to assist LDCs in carrying out resource surveys.
If it is found that sufficient resources are
unavailable, AID will reconsider its position with

regard to the financing of resource identification
and evaluation activities.

TAB and SER/ENG will check the funds available for
resource surveys by other institutions and donors.

Requests for technical advice and tralning in
energy subjects outside ields ot ‘concentra-
tion could be significant in number and scope.

Should AID limit i1ts response to concentration
areas?

Under PD-51, AID sponsors technical trainirg and
advisory services for countries interested in
assessing national resources and requirements.

AID will be prepared to respond to requests for
specialized technical assistance which does not
duplicete assistance provided by other development

agencies. An example would be training in applied
uses of solar energy.

AID consultants will be prepared to assist Missions
which have questions on energy matters relative to
projects proposed or underway in priority areas.

If countries ask for U.S. advice on national

energy planning, conservation, and management, AID
should be prepared to respond. In this connection,
Missions should be asked whether countries desire
training in energy assessments and planning. If
the response is positive, AID should consider what
central backstopping and support would be required
to respond to such requests. While AID would not
be financing the construction of power plants, it
would be prepared to assist countries assess

energy requirements to do preliminary work on
proposals intended for submission to the UNDP and
IBRD. It was also agreed that AID would consider

other training in the energy field when the need
is not met by other sources.

TAB, with SER/ENGR and SER/IT.
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Attachment
As stated
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~Capital Investments

Bxcept in unusual cases, capital for energy

investments would be expected to come from sources
other than AID,

Research and Development

In view of the major U.S. research effort and
long-range potential of Project Independence, the
AAC recommends that an issue which the DCC should
treat at an early date is whether, how and under
what authority applicable ¥indings of research and
development undertaken for Project Independence
could be extended to developing countries. The
question of AID's responses to the pledge by the
Secretary of State to provide LDCs access to U.S.

energy technology could be treated at the same
time.

IDC with SER/ENGR and TAB.

The attached charts show lending and grant acti-
vitiec by several donors in the electrical power
sector for the period 1971 to present. They are
not directly pertinent to the AAC discussion as it
unfolded, bur provide related background and thus
are being distributed for your information.
Further effort is being devoted to compiling and
assessing the international technical assistance

community plans and projects for energy, most of
which are still embryonic.

5:
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AIRGRAM: AID STRATEGY IN THE ENERGY AREA
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Alternative Energy Sources for Developing Countries - National Academy of
Sciences. (Raport in preparation)

Interrelationships of Energy and LOC Rural Development - OST Annual Conference -
Georgia Tech (Report in preparation)

These inputs together with interbureau discussions and the AAC review have high-
lighted the country-specific and even location-specific nature of energy needs. The
impact of incremantal additions of energy in rural areas on food production, employment
and quality of:l1ife are not well established but non-metropolitan institutions appear
needed if such.additions are to be successfully made. Detailed analyses, embodying the
net energy concept for inputs and outputs, of current energy usage are important to a
clear understanding of possible positive courses for intervention. Technological

energy options exist but economic and communication barriers constrain their utiiity
for the poor majority.

Tne AID/W paper Strateqy for AID Action on Energy is attached togethor with tha
minutes of the AAC review meeting. Three papers frem the Georgia Tech conference are
also attached for further background. The NAS reports will become available later this
year.

I1I. Action:Requested:

We plan.to undertake in a selected small number of countries a study of their
energy orograms and the impact of energy constraints on development. The fiald missions
are requested to provide situation reports and recommendations wnich will assist AID/W
in selacting priority areas and countries to be studied. Answers to the following
questions will also be helpful to AID/W in structuring follow-on activities.

A. Is eneryy proving to be or Tikely to be a serious constraint to priority AID
programs? If so, in which sector(s) and in what form is the constraint manifested?

3. Coesthe host government need and wish technical assistance in energy

assessment, planning, conservation or management? [n non-petroleum energy resource
assessment?” In enerqgy technology?

~

C. HWhat local institutional capability exists to deal with energy tachnologies
and incremental energy sources or usage for the rural poor?

t. Do you perceive a need for specialized training for LDC personnel in energy
subjects?

c. To what extent, if any, are other donors providing assistance to the host
country in 2nergy related areas?

F. If an in-depth study of energy nesds and constraints were undertaken in your
czun“ry, wnat scope and priorities would you recammend?

720lies by 15 September, 1975 are essential to timely vrogram planning.
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1V. Follow-on Activities:

ALC/W is currently contacting other donor agencies to ascertain their current and
nlanned activities in energy areas; training, technical assistance, resource assessment,
nianning and management, conservation, etc. Your answers to question E above will
assist this survey. A report will be issued and made available to the missions. Ener

project concepts are being developed and appropriate PIDs will be circulated to missiogz
on the basis of response to this airgram,

Informasion and documentation on energy topics will be providad by AID/W from time
to time.. Requests for specific information are welcomed.

nclosures: INGERSOLL

Stratagy for AID Action on Energy

Minutes of the AAC Review Meeting dtd 6/12/75

Energy and Rural Development by Roger Revelle

Fooa: Role of Energy in Providing Food by Ernest T. Smerdon
The Implementation of Rural Energy Programs by T.A. Lawand

SEND 70: LIST P

NLa Iio—ImM

See list of info addressees attached.
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SUMMARY OF AIRGRAM REPLIES



Airgram Question

A. Is energy a
serous constraint
to priority AID
programs?

B. Does the host
government wish TA
in energy areas?

C. What Tlocal
institutional capa-
bility exists in
energy areas?

D. Is there need
for specialized
training in energy
subjects?

E. If an in-depth
study of energy

needs were made in
your country, what

scope and priorities?

SUMMARY OF REPLIES TO ENERGY AIRGRAM

Yes

Tanzania, Upper Yolta,

Zaire, Colombia, Costa
Rica, Bangladesh,
Philippines, Jamaica*

Ghana, Senergal, Zaire,
Chile, Colombia, Costa
Rica, Nicaragua,
Panama, Indonesia,
Jamaica*

Cameroon, Kenya, Brazil,
Chile, Colombia, Peru,
Costa Rica, E1 Salvador,
Nicaragua, Panama, Egypt,
Morocco, Nepal

Ghana, Senegal, Upper
Yolta, Zaire, Colombia,
Costa Rica, Honduras,
Nicaragua, Panama,
Nepal, Dominican
Republic

Chile, ColomBia, Costa
Rica, Nepal, Dominican
Republic, Jamaica

Yes But

Cameroon, Ghana,
Senegal, Chile,
Uruguay, Nicaragua,
Cominican Republic

Cameroon, Ethiopia,
OSARAC**, Tanzania,
Upper Volta,
Bangladesh, Nepal,
Dominican Republic,
Haiti

Ethiopia, Ghana, Mali

Upper Yolta, Zaire,
Bolivia, Honduras,
Uruguay, Indonesia,
DominicanRepublic,
Jamaica

Cameroon, Ethiopia,
Maili, OSARAC**,
Tanzania, Uruguay,
Indonesia, Jamaica*

Ghana, Kenya,
Senegal, Tanzania,
Upper Yolta, Panama,
Indonesia, Hatti

No But

Ethiopia, Kenya, Lib>:ria,
Mali, OSARAC**, Brazil,
Bolovia, Pery, Panama,
Egypt, Indonesia, Nenal,
Haiti

Liberia, Brazil, Peru,
Uruguay, Egypt, Yemen

Haiti, Tunis

Kenya, Liberia, Egypt,
Haiti

Liberia, QSARAC**, Zaire,
Peru, Nicaragua

* Jamaica did not reply to the airgram. Inclusion here is based upon statements in the ABS.

** Q5ARAC countries referenced in the reply were Botswana, Lesotho, Malawi and Swaziland.

ATTACHMENT 2

No

Ecuador, E1 Salvador,
Afghanistan, Marocco,
Yemen, Tunis

Mali, Afghanistan,
Marocco, Philippines,
Tunis

Liberia, OSARAC**,
Tanzania, Afghanistan,
Bangladesh, Yemen

Bollyia, Brazil, Peru,
Ecuador, E1 Salvador,

‘Afghanistan, Morocco,

Philippines, Tunis,
Yemen

Cameroon, Ethiopia,
Maltl, Boliyia, Brazil,
Ecuador, Uruguay,
i lire.

nistian, Lgypt,
Morocco, Philippines,
Tunis

o
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TRIP REPORT: SENEGAL, UPPER VOLTA, GHANA,
CAPE VERDE ISLANDS
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UNITED STATES GOVERNMENT
Memorandum

TA/0ST, Vv, Henry Arncld pATE: January 2. 1975
TA/OST, Jercme Boskan
c: Trip Report for Senegal, Upper Volta, Ghana, and Cape Verde Islands

A trip was made to four 'est African countries to discuss with government
officials, technical personnel and AID mission staff the possibility of
utilizing alternativa energy sources in ru=al development programs. The
countries visited were Senegal, Upper Volta, Ghana, and the Capa Varde
Islands. The aim of the OST energy project is to minimize energy
constraints on AID priority programs and LDC development and includes
in-depth anergy studies of selected countries, the establishment of

courses and tne training of LDC personnel in alternative energy sources,
and the utilization of alternative energy sources in demonstration projects.

S2necal: Thare is a great deal of interast in solar energy in Senegal. GOS,
Tnrougn its HMinistry of Plan (}. Ndiaye, Technical Advisor), intends to
create a corporation in 1976 charged witn applying solar energy in the
villages. It will have the responsibility of selecting appropriate
technology and planning for its rural utilization. There will be no graat
stress placed on solar coiokars sinca GOS is currently encouraging villages
to switch from firewood to inexpensive natural ges cookers. Senzgal does
so0ssess deposits of natural gas asd its use in cooking would help to
2ilayviate the deforestation probizm due to the gathering of firewood. The
Tnstitut de Physiqua ileteorologique (Prof. D. Fall), Univarsity of Dakar,
has sevaral generations of solar pumps, including the nawest, a 1 KW pump
manufacturad by a Freach firm, SOFRETES. Ue saw 2 mora of these installed
in Upper Yolta. In all at least 7 have been installed and 5 more are being
planned for French-speaking 'est Africa. The Institute is also working on
solar water hzaters and food driers. The studies hare are at the graduate
Javel and they hava just upgraded the curriculum with the introduction of

g Ph.D. preogram that be=gan last year.

The University's Institute of Technology, IUT, (i!. Kergreis) is concerned
with applying existing solar and wind technology to small pumps and other
s;stems. Their charg2 is to teach and train technicians with special
azphasis on unsophisticated eguinment and local febrication. They have

no rasponsibility rejarding the epplication of these technologies, howevar.
Tre director submitted a plan for a proposed tecano-zconomic study of the
en2rgy market in Senecal, cencantrating on solar energy, with a request
for AIJ fianancing.

2 Bay U.S. Savines Bonds Reculsrly on the Payrsli Savings Plan
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The General Delegate on Scientific and Technulogical Research (Cr. Sene)
courdinatas the various university and govarnmental research efforts and
raports directly to tha Prime Minister. The GOS wants a study of caargy
naeds to 2395 for both rural and urban use; tiis would form the basis of
an ovarall deovelomrent plan, Since tha U.S. is one of the leadiny
countrias in solar enargy research, ha would 1ike irore cuoperation with
us. GQS desires to install sevaral solar water . .ons in village
situations, for water supply and irrigation. Bacause of the cultural
difficulties involved with introducing new technologies, his offica is
working closely with Promotion Humaine, the govarnment effort to address
the human side of development.

M. Ben Mady Cisse is the Director of Promotion Humaine. A part of this
program is a middle level (11 - 15 years of age) practical educatiom in
simple technical items aporopriate to tha village milleau (EMP). They
have set up an experimental village as a training center where such things
as wind power, solar di'iers, and solar cookers are worked with. The
contacts between EMP and IUT have so far been limited in number, but
satisfying due to the practical and Senegalese oriented nature of the
Institute of Technology.

Upper Volta: A big =nargy problem for Upper Volta is tne lack of firewocd
for cooking. The wood for use in Ouaga2dougou is brought in from an ever
increzasing distance, currently 45 miles, Besides solar ccoking, other
useful applications of altsrnative energy sourcss iiould be for nortabla
mills for grinding grain and solar refrigeration for preserving food for
markets.

The Interstate School for Pural Enginzaring (. Veridiquz) gives university
level preparation to students from 13 Francophone ilest African countries.
Funding comes from member states, French ¢.d, and rultilateral assistance.
They are free to accept any form of bilateral or multilateral assistance.
The exparimental work in solar energy includes studies of several modals

of solar water pumps on camous, hot water heaters, ard a solar cooker.

The research concentrates on tne application of existing technology. The
students study for 3 years with a possible 4tn for specialization and then
are obliged to return to work for their hone governments.

Local fabrication skills were evident at two places in Quagadougou. SAFI
is a metal working company where such items as water basins, conciete foims
for viells, even a railroad car hava bean mada. The 2quipment is nodern and
the workers well trained with the ability to read blusprints. The ILC runs
a workshop that produces intermediate technolegy items for villaga use such
as plows, ox-bows, hand-powared grain processors. Tne facilities includa
complate blacksmitir and carpantry shops. They would appear to bz able to
construct a wid2 variety of energy-related items such as wind mills or
solar cookars and driers.

The Minister of Rural Engineering (i1. Tiao) expressed his interest in
solar enersy. Thera is one solar pump oparating in Uspar Volta and a
desire exists to install similar units at other sites for village water
supplies, pastoral supplies for irrigating cattle herds and irrigation.
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Ha hoves to gat Franch aid but would also seek other funds. He n22ds to
jntarast government officials in his projects and has vague plans {vit

ny monay) for & seninar to demonstrate the capability of various solar
davicas including cookers. To g2t tiie greatest imract, 2 nev tachnaslogy,
such as a solar cookar, should be initially demonstrated in the cities
vather than in the village. The importance of such technology is greater
in the cities than in tne countryside bacause the enargy prodlam (lack of
Ffirewood) is more savere in the cities.

The CEAO (Economic Cormittee for French-speaking ‘lest kfrica) has plans
for a solar energy seminar to deal with industrial applications (il. Traore,
Secretary General's Office). Althcugh the individual states will select
tnair representatives, most of the attendees will probably be specialists:
rather than government planners. The goal is to inform the policy makers
of the utility of solar enargy. CEAD will pudlish a summary of tha
discussion out of wnich priorities and the desired direction of rasearch
will emerge. The tentative schedule is to hold the meeting shortly aftar
the beginning of the year.

The working solar pump (SOFRETES) at the hospital in Konpala supplies the
water for the facility and is currently baing adanted to power a small
refrigerator for perishable medicines and vaccines. A discussion with a
Peace Corps worker there indicated that a solar sterilizer for their
aadical instruments could be useful due to the high cost and uncertain
supply of the bottled gas now used.

The diractor of the ORD project in Fada N'Gourma feels thata graater
domestic use of enzrgy would ralease vomen to participate more fully in
agricultural production and otner projacts. He mentioned millet grincing,
water pumps, solar cookers. e discussed the cultural mores of cooking
with two women extension agznts. Although thera are minor diffarances
between tribes, in general tne main cooking begins at 6 PM with the
preparation of va:iious sources. This timing would seem to precluce the
use of solar cooking in the villages. These wcmen expressed littla

interest in the id=a of gathering manure for methane genzration.

ASZCHA is the regional air navigation service. Tney providad us uith
wind data on Ouagadougou ard Fada 1'Gourma. During tne dry season

(8 montns), the wind comes from tha llarth-East with an avarage ss22d oF
18 kam/nr at Ouagadcugou. During the w2t season, ii2 winds out of tn2
South-Yast predominate. The averag2 speed is 11 kn/ar. with guscs
greatly exczeding thet. Thase praliminary figures indicate the possi-
bility of using wind energy in the aroas.

rebassador Graham reitarated his interest in sesing som2 alternativa
enargy project in Uppar Volta. The electrification of Fada using solar
enargy would be especially dasirable. Anothar cossibility is to use the,
n

w slauchternouse as a source OF manure for nathanz ganeration.
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Ghana: The governmantal interest in Ghana was rore concentrated on
uzilizing hydroncwar and exganding the existing electrical network, £05
is currantly seeking funding for its second hydro2lectric dam and alvaady
has plans for a third dam (I'r. Awarz-iyeri, Decuty Director, Ministry of
Plans). They have a coroetant existing infrastructurs for the davaioorent
of the hydroelectric potantial and the distribution of the power to
industrial and other heavy users and to small usars and expansiocn into
towns and villages. The Volta River Authority builds and operates tha
dams and generation stations. They also distribute the electricity to the
large users. The Electricity Corporation of Ghana has the responsibilities
of the distribution o~ power to domestic and commercial users and of the
electrification of towns and villages either by expanding the current
electrical grid or by decentralized generation.

But there is neverthaless interast in pursuing the possibility of alter-
native energy generation. The Council of Scientific and Industrial
Pesearcn, CSIR, (Mr. Tackie, Executive Chairman), is anticipating a

summer workshop on the energy situation in Ghana. The warkshop is being
supnortad by MAS and AID which has a special interest in structuring the
attendanca so that it will include decision and policy makers as w21l as
technical spacialists. Thne tentative dat2 is the second week of July 1975.
Implementation of ideas would be stressed. GOG would participates and aid-
in idantifying areas of interest and priorities in energy.

In addition, the Economic Commission for Africa is holding its Second
African M22ting on Energy in Accra on 1-12 Marcn. The organization of

tha meeting will be dona by the Volta River Authority (VRA) (E.A.X. Kalitsi,
Director o Finance) which is in charge of the generation of powsr and its
distribution to heavy users in Ghana. Conferenca tonics incluce solar
enargy and rural/village energy.

The Electricity Corporation of Ghana (K.A. Duker) is interested in
dacentralizad genaration of 2lectricity for rencte locations. High cost
alectricity from their diesel generators ($0.11/kwn) is subsiaizad by low
cost hydrozlectric power purchased from VRA ($53.0067/xwa), allowing power
to be sold to small users for $0.02/kwh. But remotz sites entail high
transmission costs of the hydroalectric power (e.g. $18,000/mile for a
11,0600 voit line) or the high generation cost from diesel sources for
decentralized ganeracion.

A plentiful source of ronewable energy in Ghana is vwood. GOG has a 10
year plan to clear forests and start plantations of export grade tirber.
UNDP (i4r. Ramadan) has just bagun a pilot project to study the production
of charcoal from the wond cut in this clearing effort. The project will,
among othar things, idantify which woods are optimal vor charccal produc-
tion and train parsonnel in the fabrication and use of various charceal
production davices. The inient is to do this praiiminary work to nrove
the feasibility of a possible charcoal industry (for both domestic us2

‘and avna~t) in fthana
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ation and edaptation of technology was shown by the Workshon
ral Enginzering Ltd. This firm makes a wida variety of
te

Cau2 Verds Islands: The Minister of Econamics (Sr. fsvalde da Silva)

i5 vary interested in setting up a Center for Energy Research in Cape
Verda. This is a very ambitious project that has reczivad UN encouraga-
mant,  As planned, it would b2 a world-renowned canter of research and
cavalopment under the direction of a former'Cape Verdzan (Fronseca) which
will play an active part in the world's search for renswable energy, solar,
wind and geothermal. He is also extremely interested in the possinility
of training one or two Cape Verdeans in the U.S. in the area of renewable
gnargy.

Canis Fernando-Pulle (UN/OTC) is in charge of tha UN water develooment
project in Cape Verde. He has extensive plans for construction of dams
and w2lls and the use of small and large water pumos to distribute water
and expand arable land. Since h2 is still in tha initia)l study stages

of this work, it would ba prematura to consider the tynaes of techanical
support that AID might provide. But tha project will include e large
nunbar of small pumps and it might be desirable at a later date to
considar possible wind or solar powered devices for use here.

SUMMARY :
Tha trip demonstrated that the various countries are interested in the use
ot altarrative enargy sourcas at the village level. Bacaus2 of climatic
conditions, much of the concern is with solar ensray. Governmental plans
ior its use and parhaps vagus procedures for implementing thase plans were
evidant in Sen2gal. In Sen=gal and in Upper Volta w2 sew numerous Facilities
whare solar enargy was bt2ing studied at various levals or demonstratad in
tha vorm of solar water pumds or hot water heaters. The French firm SOFRETES
installed its solar water pump in at least seven sites in six Francophone
t African countries. These include both univarsities and fi2ld damon-
rations, with concrete plans and exoressed desire ca the part of govern-
2ntal officials to install many mora. Although its liabilities include
nizh cost (about $45,000 for the standard 1 kw mcd2l), Vimited utility
d (zbout 4-6 hours par day denanding on time of year), and a raascnably
igh cegree of tochnical comalexity, the pumn is nzvarthaless wall-Xnown
posular in tha areca and there exists smie marketing and sarvica
rastructure. For exemple,aSOFRETES technical raprasentative is stationed
tn2 Intarstete School for Rural Engin2ering in Quagadougou. It would

tnat trne area would be 2
vancad solar technology, nar

cells or by a solar conc
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and Can2 Verde tha interest was not so Tocusad on solar ensrgy
tdad alternative en2rgy sources in a more y2naral sense. In Ghana
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importanca was placed on this summer's planned seminar to examina the
total energy situation. It vould appear that AID attantion should b2
directad toward that confersnce and any further activity await its
rasults.

In Cape Verde a lot of enthusiasm was expressed for the proposed Canter
for Energy Pasearch. An important element in the planning is the
engineer Fonsaca, a Cap2 Verde native now living abroad, who it is
hoped will become the organizer and director of the canter. Although
salary level will be a problem the government waats toemploy him at
least on a part time basis for this work. The project has been sub-
mitted to UNDP for funding and any AID energy program for Cape Verda
would depend upon further developments concerning this center.

The competence of the various technical institutions we visited was quite
high. Whather they viere stressing the more complicatad solar pumps or
simpler items such as solar food driers or hot water heaters, the
researchars were enthusiastic and seemed capable and aware of the naeds
of the country. Although there were frequent expressions of interest

in doing work applicable to the rural situation, thare was no university
respensibility for actual anolication. In Senegal concern for such
application would seem to be concentrated in Promotion Humaine which
actempts to foster villaga development through the introduction of new
technologies without placing undue strain on the cultural patterns of
the people.

Fabrication facilities throughout the area were very good. Skilis ia

metal working, carpentry, blacksmithing, adaptation of technologies were
demonstrated at the sevaral workshops that we visited. 0f the universities,
especially Senegal's Institute of Technology had an interest in the design
and construction of simple technical items such as wind-powered puiids and
solar concantrators.

cc:
yTA/0ST, C.A. Stone
AFR/DS, S. Klein
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December 31, 1975

Mie Julius E, Coles

ASLA/SA ‘ A

Agency fur International Davelopment
Washington, D. C. 20523

Dear Juliuas:

& possible area of modest USATD involvement which has increasingly attracted
ry attention concerns the need for innovative approaches to providing nsy
spww . There is probably no more pressing
Lroblem facing rural Nepal today than the rapid deforestation of the lend
I'or firewcod, You have undoubtedly seen tne October L Saturday Review
article by Eckholm which states little more than what is lmmediately
epparent to anyone who has walksd into the hills here.

As & consequence of Kissinger's un Speech, in vhich he mentioned energy
research as a priority U.S, aid effort, I bricfly considered altermnative
Tassibilities for a U.S, role; but I decided that the»e was really no task
varticularly appropriate for U.§. assistance.

Lately, several events have made me rethink this position. The first
occurred durlng Todd's trip here. Ve wisited a Pzace Corps gober gas plant
in Pokhara teoat made a striking imprassion on me. A volunteer had con-
structed a family size unit that was attractive from an economic viewpoint
and had captur=d the imegination of the local comminity., Tt seeqed to me

a vary natural involvement in an extremely important area for the Perl.ce
Corps. I volunieered to rike some "self-help" funds available for 1atarislis
i the Peace Corps would design and menage the project. (Tals is tiz beck-
sround to our eables for information on gobar gas plants!) Tn& Pesze Corps
is currently working on a proposal,

More reczntly, I have been approncned by a member of the National flanning
Comnissicn, Govind Prasad Lohani, concerning AID's in%erest in proviiing
some very mod«:{ ess’stance to their nevly establishad ®p ergy Recsgzzzh end
Javelon ruo. Tnis group was established in lerge measure es a con-
zequence of th# six-month assigmment of Chapan Kashkori, Assceiate ?=aressor
of Electrical Fngineerinz at tha University of Akron, who was finen-nd
wwcer the AID-fipanced SEED orogram. 75 - D75 - 74P

(1313¥-7x) 227,
ithout wanting to appear overly sanguine,'I think there Just night be a
very small, but very catalytic, role we could vlay in rural ensrmv ressar-~h

oo i
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=T, i2bonovitch at the lacional Academy of Sciencs,i.e., en arrangement
wharepy the HAS might establish a continuing consulting relationshiv with
12 ‘nergy Research and Development Group here. Wwa could supplerient thelr
2ll>rts by setting up a small local currency fund to finance a few scholar-

s: i:s in Izdia where substantisl research ig going on slimited experimental

cemmodities, ete, You might also sound out the TAB people working on the
SZIZ rrogram for same ideas, I would also retomrend a phone cgll £~ Pro.
Daszor Kas ional background inf n.

I want to stress that I am not talking about a USAID Project hure. I do not
st eny continuing management responsibilities that would detract from our
Tlanned concentration areag. But it strikes me that the problems Napal ig
Tazing so acutely in rural energy have implications that go far beyond Nepal,
It seezs to me that the kind of a inng- e tey

reguired is grecisel

As 2 sterter, I am trying to interest the Asia Scciety to look at the rural
energy proolem as a pdssible topic for a S=ADAG seminar in Hepal (see
Ketimendu 5559). Would you let me know what kind of interest you cen stir
up regerding broader AID involvement, o —

Sincerely,

Charles R. Grader
Director-
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Members of the Interbureau Working Group

The following were members uf the interbureau working group
fhat assisted in writing this Project Paper:
James Mudge PPC/PDA
Edward Schaefer LA/DR
John Rixse SER/ENGR
Whitney Hicks TA/AGR
Clinton Stone TA/0ST
Jerome Bosken TA/0ST
Although his time for participation was limited, Jay Ingersoll, cultural
anthropologist with the Development Studies Program, contributed sig-
nificantly by offering helpful insights into the sociological aspects of

the proposed project.





