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EXECUTIVE SUMMARY
 



I. Introduction 

A. The Nature of the Problem
 

Energy cost and .availabilityaffects all of AID's
 
development programs, but particularly balance of payments

stabilization efforts and programs 
to increase agricultural

productivity and off-farm employment. Limitations on AID,
Bureau for Africa and Mission resources, however mean that 
AID involvement in energy musc be highly selective. 

For this reason the Bu-eau for Africa Energy Strategy
Statement focuses on _dentilying the energy contraints to
economic development ,ts well as pocential opportunities for 
utilizing energy more el-ffectively in Mission agriculture
and rural development proj ects. 

A direct correlation exit:ss beuween energy and national 
levels oi economic development. Over the next twenty years
large increases energy be required toin wil.l achieve 
desired development objectives in Africa. Increasing 
energy inputs co the agricultural sector appear to produce
major increases in productivity, in some cases exceeding
the beneficial impacts, of increasing energy inputs to 
industry by a factor of ten. 

The cost and availability of energy can make or break 
the economies of African countries. Increases in the cost 
of oi imports have sharply reduced foreign exr'hange
resou'ces available [or development. For example, energy
imports as a percent of merchandise exports in Kenya rose
from 18 percent in 1.960 to 63 percent in 1980. Similarly,
Senegal.'s energy imports represented 8 percent of the value 
of merchandise exports in i960 and 55 percent by 1980. 

The rapid depleti.oi of biomass resources is an equally
seriou, probilem. De[orestation caused by increasing
popula:ion jre:.,-;ures on agricultural and pastoral land, and 
increa.;ing (lemind for fuelwood is resulting in serious and
potenti ally irreversible degradation of soil, water, and 
micro-climatological conditions. Wood and charcoal for 
cooking and heating account for over 90 percent of total 
energy proluctLUion and consumption in most countries of 
Eastern Africa, and 80 percent n most West African 
countries. According to WorLd Bank estimates, a
 
fifteenfold increase 
 overL current planting levels would be
reciuired to hr imrvpro,.eccted demand nnd supply into better 
balance by the year 2000. 

Currently, mostC of the wood and charcoal used for fuel 
in Africa is obtained from commonly held areas. These
lands are being mined as the 'least-cost' source of biomass 
fuels, cheaper than wood supplied from plantations or
village woodlots. In the absence of management which has 

http:depleti.oi
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the support and involvement of individuals who use the
common areas 
for grazing animals, obtaining food, and/or
harvesting wood, natural 
cesource degradation on 
chese
lands can be expected to continue.
 

B. 
Major Elements of The Bureau's Eney Strat
Their-Re-atTInshV a
tor& e-urea,,S.-trategic lian
 

The Africa Bureau Strategic Plan considers energy
within the overall framework of natural 
resources
 
management, and stresses:
 

- integrated natural resource sector analysis and
managenent as 
essential to establishing productive and
sustainable agricultural systems;
 

- complementing shot: -erm stabilization efforts and
basic structu:cal adjustment programs by reducing the
impact of oil imports on host-country foreign exchange

earnings;
 

- technical assistance and training in energy policy and
planning and adaptive research in energy-efficiency and
renewable energy;
 

- technology and information transfer related to
energy-efficient technology and 
renewable energy
systems with an emphasis 
on prLvate sector manufacture
 
and m rkertlrg. 

While private sector and muttilqvteral development banks
(NNIB's) ar(, tie logical Iource of capitalI or major energydevelopment projects, AID in parLiculariy well.-suiced toprovide assistance selectively in certain 
areas such as
energy planning and mnyemen 
 energy pricing, investment
analysis, training or 
institutional development. 
 Also, AID
can make available U.S. exzert ise in private entarpris edevelepmnen , 
and energy prodcct .on, energy efficiency,
energy research public s cLoy management, 0C data
gathering and anal-sin.
 

ConsisLent with the AID Energy Policy Paper and the
Bureau's Strat:egi.c Plan, Mission involvement 
in the energy
sector in most 
cases should not require major capital
investments. 
 instead AID technical assistance, training
and limited capitaL assistance may b 
used as a catalyst toreorient energy policies and ,n:iin, 
 to improve host
country napOVity i T ianql g and management, tostrengthen inveswmot decision-making, 
or to identify

cost-Wr-eccl-'e wnecgy ,s
productv!ty ss tems whichi increase agriculturaland off.-farm uemployment. 



Given the limitations on AID/W and Mission resources
 
involvement in the energy sector should be directly tied to
 
the country strategy. Thus the Bureau's Energy Strategy:
 

* 	 encourages Missions to have preliirtinar analyses of
 
major energy-related-prb ems con.ucted wel in advance 
of Country Development Strategy Statement (ChSS) 
preparation to determine w ich, if any, should receive 
sectoral focus within the Country Development Strategy 
Statement (CDSS), and outlines technical assistance 
services which may be uttlized bv missions to minimize 
tTe management burden associated'with c analses. 

" 	 when appropriate to country strategy, provides missions
 
with guidance on ti-e use of technical assistance to 
address major energy issues including: 

(1) energy pol i-cy reorientation and
 
institut ional/hu1Tnaan resource development;
 

(2) reducing the impact of oil imports on
 
host-country foreign exchange earnings through
 
more effective use of petroleum fuels and 
development of indigenous sources of energy, 
including renewable energy; and 

(3) 	 impruvinIg tlhe production and utilization of 
biomass fuels in order to provide for
 
sustainable agricultural productivity and
 
natural resourcc management. 

• 	 encourages Missions C-o id.lentify potential energy 
constraints, recurr,:,nt costs and opportunities for 
using energy more effectively to increase agricultural 
productivity and off-farm employment in USAID projects. 

* 	 outlines other energy activities receiving Bureau for 
Africa emphasis. 

II. Determining Whether Energy Should Rec-,ive Sectoral Focus 
Within the C- SS 

AID's Energy Policy Paper omphasizes the importance of 
examining the key role energy play,, at both the macroeconomic 
and individual project [evel I s pirt of the CDSS preparation 
process.
 

To determine Aviiclh, i. f jy, energy-related development 
problems should be addressed wit-hin the CDSS, Missions are 
encouraged to draw upon avitIable technical assistance services 
well in advance of CDSS preparation to help identify and carry 
out preliminary analyses of tie major problems. 
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B. Reducir 5 the !mi'tct of Ol Imports on Forei) n Exchange
 
Earnings
 

The potent ia I r incr1ai p.tr,.oieum ,-nergy-efficiency
in Africa is ,urpr . 'ingly high T)cticularly in the electric 
power and comrerc>[/ins, itut-[nal sectors. In addition, 
the ti anisport SOcLti: ConsUaIs from 40-70 percent of total 
bepetroleumconside-in;,( tvpical Afri,-an councr es thusl arid.,i: ;:.,ni h, rto e s ign uFo nef, must also
 

be d . ". des energy-efficiency
 
programs.
 

WhecU i)l.E0o-iIt , U.S. t-a)Ct and l,ng-t,.m technical
 
assistance may TOO . i Lo For the
be 0va 1)'2 Missions design
and impt I oeamntat ion af e no y aaagecUmew programs,
in-country r:rairni-n" in enev,,v aidli'ing, prlvate sector 
marketing ol O1 rg- Ltic nt equipmeft , and idientifying

fuel subst t.ution ,.Lcer-rlle. (a <. coal arid renewable
 
energy).
 

C. IJm)ov]- ,th, , "cv :,c Ut j- o1f B ORMas Si, rnd i 7a LionFuels ... .... . 

Potential oxists CoL7 20-, 0 percent improvement in the 
efficLnecy-v fui-yo1oMI alnd charcoaL use folr cooking through
the u,,e of enecg -e ft.eient pom:Vtri)le stoves. Erqual ly
significant ma-"I h'. i, vemeor s in trcaditiona!1 charcoal 
kilning p ra tii\co \i 'n, All) rosonrces may be made 
available on 1e (uIO u',) c S;_t in p romoting private sector 
manufacLuring n mn)rie t LW, ('F improved stoves, NGO 
i 1t-io n ' d ,; 1 an I ,itsr minac ion,, or 
technolcgy I rans fe 17 re l 'ten to imcrovirig charco-1l 
product(ion p ,i ct ce , , - t- l Iv, ,ecto 

Ote a tte ina Uiv,- c 1(, C~ s log t he problem aissociated 
with depLeton of fueLV:iO(, sLock from commonly held lands 
is to move t: oharClhe -sEl L!.ishient of lSer feos o. wood 
and charcontl tjimd fo,)r ,ommercial markets at levels high
enough to covei: tle [or" Uhe management of natural 
areas on a soISto ia.bI i .a1;i; The establishinent of such 
natu.al , 1o jnoraInl:- t Log cequires 
interdisplinar" t.u, i,.rhwihch Lncludes: 

1) understaniding of .1oc volagic tl factors associated 
with use of the c(,Pi, i ai,ds mid the morketing of wood 
and cha'coal; 

2) t hef1)1 5 Ut)r ; I: i JOg o0 wood t:ue[ production and 
regenccat -L)! I t: (I 

3) the .ne rmy ecn,,i; /pianrier'S understanding of 
tradition.l. !ntaikts to r wood and charcoal, stpp l' 
sources and th, c'xsr Lrv; priceL:-,L]ru Cture for both these 
fueli ocd other cnergy L1 1teL-t iv2s. 
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The Bureau for Africa forestry program addresses the
problems surrounding production of wood fuels 
for
energy.The energy strategy supports 
the Bureau's forestry
program by encouraging interdisplinary social and economic
analyses as 
an 
integral part of forestry/fuelwood program

design.
 

Where appropriate, assistance may be made available toMissions on request through EIA, the S&T/FNR Forestry
Support Program or S&T/EY s Energy Policy Development and
Conservation Project (EPDAC) to 
carry out fuelwood/charcoal
supply and pricing analyse,, in support of the design andimplementation of forestry/fueiwood production programs.
 

IV. Identi fing Ener- Constraints Recurrent Costs and
0 ortunitiesofb--T sing -ore y Effectively to Increase
2- cultura- Pcoducttvit . an OFt-Farmroects Emp-loymnt !n USA_ D

nUS D
 

Agriculturai productivity and 
 off-farm employment can be
improved through the identification of energy-effactive
methods, equipment and systems 
such as:
 

- low-cost systems which make more more effective use
human, animal, fossil 
of 

fuel or renewable energy inplanting, harvesting and agricultural processing;
 

- energy-effLcient irrigation and water development
alternatives; and 

- appropriate agricultural transport alternatives. 

Missions arL encouraged to take advantage of the energysystems expertise -identified above to 
assist in the design and
implementation of those Mission programs and projects where anexamination of energy alternatives ni.vy be warranted,farming systems research, transpor, rura] 
e.g.

private enterprise,housing, and heolth. Such analyses may be critical tolong-term project success. 
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V. Other Energy Activities R-eiving Bureau for Africa Emphasis
 

Limited technical assistance and training resources will
 
also be made available within the Bureau in support of the
 
following activities:
 

* 	 private sector: promoting new energy technology systems
 
and private sector marketing/dissemination, maintenance
 
and repair;
 

* 	 technology transfer: improving information transfer on
 
programs, projects, successful private sector
 
initiatives, energy systems and equipment; and
 

* 	 doaor coordination: improving donor coordination on 
ene :gy-related assistance to LOC's.
 

Each of these objectives is discussed in greater detail in
 
the full Erergy Strategy Statement.
 



AFRICA BUREAU ENERGY STRATEGY STATEMENT
 

SECTION I
 

ENERGY-RELATED DEVELOPMENT PROBLEMS
 



1.0 EnergZ-Related Development Problems
 

Most sub-Saharan African countries are experiencing low and 
declining real incomes anO an incr.easing inability to feed 
their people. Agriculture and derivat:ive activities account 
for over 75 percent of employment and over 50 percent of export
 
revenues. 
 Declines in per capita food production, stagnation

in production of most export crops, and rapidly increasing
imports of basic foodstulffs are therefore of particular concern. 

Since 1973, African patterns of iwconomic development have 

been affected by two major negative energy trends, increasing

foreign exchange deficits resulting from imported oil payments

and rapid deplation of indigenous biomass fuel resources for
 
cooking with noticeable deterioration of the natural 
resource 
base. In addition energy inputs to agriculture are low or not 
effectively matched to ne2ds. 

iy 
commercial' energy to ,,upport their expanding economies. 

As coLntries develop, ,_i need increasing supplies of
 
Those 

using small amounts of en :-g area tLhe least developed; Upper
Volta uses less than a tenth of as much commercial energy per
capita as Thailand, and onLy two percent of the commercial 
energy con1sumed per capita .in Jamaica. 

Energy-related development problems 
fall into four broad
 
categories

1.1 Oil Impor't Depeiideucy and Limited Indigenous Energy
Prod uctIn 

Two major oil price increases have had a traumatic impact
 
on balance of payments and the availability of foreign
exchange in many oil. i.-porting countries. Current oil 
import trends threaten to further undo the economies of 
many countries. Oil imlport costs as a percent of total 
foreign exchange earnings are summarized in Table 1. 

These trends have shrply reduced th.r availability of 
foreign exchange to help increase agricultural productivity
 
and industrial development. According to a recent analysis

of oil import costs conducted by Resources 
for the Future
 
(Dunkerley and Ramsay, 1983) high import bills and debt 
service have seriously inhibited development. They are now 
co-opting the major part of available foreign exchange 
resources, holding back imports of other strategic
Jevelopment inputs and thus contributing to low rates of 
growth in many countries, especially since 1979. 

Clearly, these kinds of effects on available foreign 
exchange have serious long-term implications for
 
agricultural and industrial development in Africa, impacts

which cannot be overlooked despite the current
 
stabilization of world oil prices, particularly as 
the
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value of merchandise exports continues to fall when measured
against the price of oil.
 

While world oil prices have declined by about 15 percent
(about $5 per barrel) since early 1983, this moderation has
brought AID-assisted countries surprisingly little relief.
In countries whose currencies 
are tied to 
the French franc,
for example, oil costs have actually continued to 
climb
because of the imbalance between the franc and the U.S.
dollar, in which the world oil trade is denominated.
 

TABLE 1
 
Energy Imports as 
a Percent of Merchandise Exports*
 

Country 

Year
 

Burundi
 
Cameroon 

Central African Rep. 

7 14
 
12 
 26
Chad 
 23
Congo People's Rep. 3
25


Ethiopia 
 11 
 42
Ghana 
 7

Guinea 
 7
Kenya 
 18 
 63

Ivory Coast 5 11
Lesotho 


1
Liberia 

22
Madagascar 
 9
 

Mali 13
 
Malawi 

Mauritania 
 24
 

39

Mozambique 
 11
Niger 


6 55Nigeria 
 7 
 1
Rwanda
 
Senegal 
 8 
 5
Sierra Leone 
 11
Somalia 
 4 
 12
 
Sudan 8 32

Tanzania 


47
Togo 
 10 
 43
Uganda 
 5
Upper Volta 
 38 
 52
 
Zaire 3
 
Zambia
 
Zimbabwe
 

W--r--Banki Annual Report 1983.
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At the same time, a worldwide economic slowdown has
 
depressed markets and pric-s for many of the developing

countries' exports, such as minerals. terms of trade
The 

for all importing LDCs have fallen significantly,

especially in sub-Saharan Africa where the decline in 
terms
 
of trade since 1970 has been 30 percent (World Bank Annual
 
Report, 1983).
 

Indirect impacts include, in particular, cutbacks in
 
scheduled maintenance and in importation of spare parts,

generally declining reliability of oil and electric power

supplies to agriculture and industry, and mounting debt
 
service burdens due in part to past oil import bills.
 
These problems in turn constrain industrial production,

threaten to limit countries' ability to transport 
or
 
process foodstuffs and cash crops, and represent a major

political as well as economic problem. Countries
 
increasingly are resorting to government controls to
 
allocate energy supplies.
 

Few, if any, African countries with abundant potential
 
energy resources--oil, gas, coal, hydroelectric power,

biomass, wind or solar energy--have so far been able to
 
translate these resources 
into sustainable economic
 
development. 
 Even countries with both energy resources and
 
non-energy minerals in close proximity-- touted as future
 
grow.h centers in 19 74 -197 6--remain stagnant.
 

1.2 Natural Resource Degradation/Biomass Depletion
 

The rapi.d depletion of biomass resources is an of equally

serious problem. Deforestation is caused by increasing

population pressures for agricultural land and for
 
fuelwood. It results in serious degradation of soil,
 
water, and even micro-climatological conditions. From 75
 
to 95 percent of the African population rely on wood or
 
charcoal for cooking and heating. These traditional fuels
 
account for over 90 percent of total energy production and
 
consumption in most countries of Eastern Africa, and 80
 
percent in most West African countries. According to World
 
Bank estimates, a fifteenfold increase over current
 
planting levels would be required to bring projected demand
 
and supply into balance by the yenr 2000.
 

1.3 Low Agricultural Productivity
 

Human and animal energy remain the primary sources of
 
energy for agriculture in Africa. Roughly 70 percent of
 
all farming in Africa is carried out by small-holders using

basic hand tools and 20 percent by small-holders with
 
access to animal traction. The remainder is on farms with
 
some form of mechanization.
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A correlation exists between effectively applied energy
inputs and agricultural productivity. 
As pointed out
the Mitre Report, Energ in
and Development: Extended Analysis
and Implications (T-
energy F T-7_gncreasinginputs to the agricultural 
sector appear to 
produce
major increases in productivity, exceeding the beneficial
impacts of increasing energy inputs 
to industry and
transportation by a factor of 10 in many countries.
 
Agriculture is the mainstay of both modern and traditional
economies but 
it is a relatively small energy user for
cultivation (except for animate energy). 
 However, it may
become the largest 
or second [argest user when
agroprocessing and transportation of agricultural products
are added. 
 It is uniilkely that sub-Saharancountries will become food 

Afri.can 
self-reliant without significant
increases in energy inouts, particularly fertilizer.agricultural production increases, As

and especially ifagricultural productivity is to rise, energy use must
increase a,; well. 
 lIt is not at all clear how most
countries will meet this futire demand. 

Major energy-related 
constraints 
to
production include increased agriculturalshortages of human labor during plantingand harvesting, lack of dependable irrigation systems and
escalating costs 
for irrigation, rising energy costs and
declining availability of fertilizer and pesticides, rising
transportation costs and transport bottlenecks, and the
lack of foreign exchange which could be used to purchase
tools, equipment, systems and spare parts necessary to make
more effective 
use of 1uman energy, animal power,electromechanical systems, 
fossil 
fuel driven equipment and
renewable energy resources.
 

Insufficient attention has been paid to systems affordable
to rural populations which have demonstrated high returns
on investment and which 

productive surplus in 

enable people to increase their
agriculture, artisanal activities, or
industrial enterprise.
 

In addition, unsustainable harvesting of fuelwood and
biomass unless arrested, will continue 
to contribute to
declining agricultural and 
livestock productivity, through
loss of soil 
fertility, water-holding capacity and soil
erosion.
 

1.4 InsufficientkIprovement 
in the Quality of Life for
Low-Income Rural and rbanPo tonstins 
Low material quality of life is primarily the result ofincreasing population pressure on 
limited resources and
public services, and secondarily to Focio-economic
 
inequities. 
 However, the lack of low-cost, economical
energy systems has a noticeable impact 
on the availability
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and effort required to obtain water, the quality of health
 
care, the cost of construction, housing comfort and operating

expenses for cooling/heating and lighting of buildings.
 



AFRICA BUREAU ENERGY STRATEGY STATEMENT
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ADDRESSING MAJOR ENERGY-RELATED DEVELOPMENT PROBLEMS
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2.0 	 AID Strategy to Address Major Energy-Related 
Development Probles in Africa 

The Africa Bureau energy strategy addresses objectives in four
 
major energy-relaced areas:
 

- Reorienting Energy Policy through Improved National 
Energy Policy Analysis, Planning and Management and
 
Institutional/Human Resource Development (Sec. 2.4);
 

- Reducing the Impact of Oil Imports on Foreign Exchange
Earnings by Increasing Energy Efficiency and Indigenous 
Energy Production (Sec. 2.5); 

- Increasing Biomass Supplies and Improving Natural 
Resource Management through Improved Production and
 
Utilization of Biomass Fuels (Sec 2.6)
 

- Increasing Agricultural Productivity and Improving 
Quality of Life for Low-Income Rural/Urban Populations 
(Sec. 2.7); 

Strategies for the last three areas are set forth in greater 
detail in Appendices A, B, and C.
 

2.1 Major Elements of The Bureau's Energy Strategy and
 
Their Re ationsh-i- to the Africa Bureau Strategic lan
 

The Africa Bureau Strategic Plan considers energy within
 
the overall framework of natural resources management, and
 
stresses:
 

- integrated natural resource sector analysis and
 
management zis essential to establishing productive and
 
sustainable agricultural systems;
 

- complementing short-term scabilization efforts and 
basic structural adjustment programs by reducing the
 
impact of oil imports on host-country foreign exchange
 
earnings;
 

- technical assistance and traiiing in energy policy and 
planning and adaptive research in energy-efficiency and 
renewable energy; 

- technology and information transfer related to 
energy-efficient technology and renewable energy
 
systems with an emphasis on private sector manufacture
 
and marketing.
 



While rivate sector and multilateral deyrelopment,.banks-----.-.--.
(MDB's -are the-logical source of capital for major energy.

development projects, AID i particularly well-suited 
to
 
provide assistance selectiv'iey in certain areas such as
 
energy planning and management, energy pricing, investment
 
analysis, training or institutional development. Also, AID
 
canlmake'available U.S. expertise in private enterprise

development and energy production, energy efficiency,
 
energy research, public sector management, or data


J,. 	 gathering and analysis. 

ti 	 Consiste ,,,,awith the AID Energy Policy Paper and the
 
Bureau's Strategic Plan, Mission involvement in the -;nergy
 
sector in most cases should not require,mnajor capital
V 	 investments. Instead AID technical assistance, training
and limited capital assistance may be used as a catalyst to
reorient energy policies and pricing, to improve host 
country capability in energy planning and management, to
 
strengthen investment decision-making, or to identify

cost-effective energy systems which increase agricultural
 
productivity and off-farm employment.
 

4 .Given the limitations on AID/W and Mission resources
 
involvement in the energy sector should be directly tied to
 
the country strategy. Thus the Bureau's Energy Strategy:
 

.
 encourages Missions to have preliminary analyses of
 
major energy -related problems conducted well in advance
 
of .Country Development Strategy Statement (CDSS)

preparation to determine which, if-any, should receive
 

1 	 sectoral cus within the Country Development Strategy
Statement (CDSS), 
and 	outlines technical assistance'
 
services which may be utilized by missions to minimize
 
the 	management burden associated with suchanalyses.
 

0 	 when appropriate tocountry strategy, provides missions

with guidance on 
the 	use of technical assistance to
address major energy issues 
including:
 

f? 'r ' (1) energy policy reorientation and
 
institutional/human resource development;
 

(2) 	reducing the impact of oil imports on

'.•hosti-country 	 foreign exchange earnings through
moreeffective use of petroleum fuels and
 

development of indigenous 
sources of energy,
 
including renewable energy; and
 

7" 	 . (3) improving the production and utilization of
 
biomass fuels in order to provide for'
 
sustainable agricultural productivity and
 
natural resource management.
 



0 encourages Missions 
to identify potential energy
constraints, recurrent costs and opportunities for
using energy more effectively to increase agricultural
productivity and off-farm employment in USAID projects. 
o outlines other energy activities receiving Bureau for
 

Africa emphasis.
 

2.2 Determining Whether Energy Should Receive Sectoral
Focus WithF te-E 

AID's Energy Policy Paper enphasizes the importanceexamining the key role energy plays at 	
of 

both the
macroeconomic and individual project 
level as part of the
CDSS preparation process.
 

To 	 determine which, if any, energy-related developmentproblems should be 	 addressed within the CDSS, Missions areencouraged to draw upon aval.lable technical assistanceservices well in advance of 	CDSS preparation to help
identify and carry preliminary analyses of the majorproblems. " p a 

The Mission :aiagcinent burden asSOc iated with this activitymay be held to a minimum by requesting short-termassistance through the AFR/RA Energy Initiatives for Africa(EIA) Project (698-0424) with field offices in NairobiAbidjan, REDSOs, AFK/TR!SDP 	 and 
or 	fW/EY. Such analyses shouldinclude, but 	not be litMtedLo, suchsources of iniformation as 	 World nergyBan 	 s-e nt';. The 1sesana should: 

* examine the effecis (if t-he c,.,unt-rv' s ener 
nur.e IU n. off-farmen men t the natural envirot and future

c" o010 11c nrosj)ec Ls; 

* idenify and prioritl-, major ener y-relate dprb leln1 T-,I-S -se-s EtIe--- -- Tv--o-0 os t- countrydataGathrint, olcy and investment analysisrelatEed these., irob lrejm,, 

* 	 outline a tern tl :s for address i or energy 
i ro-__ems ; n- -

* determine uhe adeqi acy of 	 hosvL-.--ointry donornm;--gov(e mineM~i s-	 7-o
va~ ,,',C, meLn F~YPIvt_> '!k anf_{}Lza;trtor,, (":;! _{ p r Ws 	 r-!- r esp~cn. . .. . 

-

-. . ..0 	 - .. . . 
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/i. AgricUl~turail productivity and off-farm:emlomn in US
UX; Eirouh th Cntritt uf s 

enerr ,~ne
 

improved through the

methods, equipment and 

identification of energy-effective

systems such as:
 

- low-cost systems which make more more effective use
of human, animal, fossil fuel 
or renewable energy
in planting, harvesting and agricultural processing;
 
- energy-efficient irrigation and water development
" 
 . alternatives; 
and
 

, 
 appropriate agricultural transport alternatives.
 
Missions are encouraged 
to 
take advantage of the energysystems expertise identified above toand implementation of t 

assist in the design

-se


where, an 
Mission programs"and projects
examination of energy alternatives 
may be
warranted, 
 a.
private enterprise, housing, and health. 


arming systems research, transport, 
rural
Such analyses may
be critical to 'long-termproject 
success.
 
SReorienting

Ener
2.4 EneryPolic throughImprovedNational
1n1.JPolicl,
andManaementand 
--ntutona /HumanResourceDvel pen 

l
 

Where appropriate and consistent with the Country
Development Strategy, Missions are also encouraged
the services identified above to: to use
 

1) help host countries 
assess 
resources their institutional
(human, financial and physical) prior to the
design of energy-related human 
resource development
 
programs;
 
2) provide selected technical assistance and training
in such areas as collaborative energy policy analysis,

pricing, energy management or public and private
investment decision-making related to both commercial
 
and non-commercial energy use; 
and'. 
 meria
 
3) assist Missions, in 
the design and implementation of
bilateral programs and projects.
 
2.4.1 
 Improving
national
energ.olicy

planningaldmngeent , 

Support for national energy planning and management
'i".programs
is one of the most effective means. for donors
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to begin to 
address the major energy problems related
to agriculture and rural/urban dev-.opment, natural
resource management, and oil 
import substitution.
Better energy planning and management can help improve: 

* the acquisition ol accurate energy and naturalresource in format ion for decision-making; 

a the development o lo,;: country institutionalcapability to analvze this informationutilize it in setting 
and to 

policy ;and designing
I)rograms ; and 

* the actual impl-ementation of effectiveenergy/natt ura 1 resoujrce prog rams and privatesector init:Latives.
 
The acquisition 
of accurate ener;-gy and natural resourceinformation and t.he ievelopment of host-countryanalytical aiid dec'ision-making capabil]ity arecontinuing long-termprocesses. Consequently, theyto receive less have tendedOLtentLon from multilnteralbanks developmentand donors whose interests are in more immediateand tangib perJ-Cct outputs. 

Without adequate atteo-iti)n to developing an accurateenergy/nacura_', rsource informationdecision-making; anl(I base for on initiating and supportingimproved LDC an!lyt:-ical C-l'p1I, I lity, even an expandedlevel of donor dssi;'ta0nc is ul,ikely to reversecurrent deveLopmon(tt rF d lrequenLly, energyassessiients rely )n onIaiV data ,,nd arewithin the completedpan nc a :-,Cw ironti,. 
 (.CDSS preparationproject des..gn )Ften rel.y (nn)l. 
and 

,_i secondary data
obtainable dWiring the desiugn ;)eriod. 
Improved policies to uring about more effective use ofenergy and to rotrBote r 

on : least two Cactors"
production .et' ,nd 

economil] indigenous energy 
development of (1) theaccurate energy suppl.y andinformation end-usenecessarv 
(2) the development 

for in Formed decis ion-mking, andover the lon.g term of host-countryinstitutional capa.bility (e.g. 
 the human, physical and
financial resources) to e Ifeetively manageenergy supply an nationaldCmand, ,-et priorities and coordinate
donor activiujes 

The eriergy pJ1 rn I 7. c.;; aI providepromoting host countrv c,"pb ][ty in 
the means for 

the. use ofpricing, regulatiory and iana,, merit toolssustiLned inchrca ,, in 1 ,r U 
to achieve 

, en uS(' efFLiclency andcost-effective use of io (!igen,,us onergy resonurces.Private sector involvee, Lin bringing about moreeffective use of energy ald promoting economic 



production can be strengthened by assisting host
 
country efforts to assure that true costs of the
 
various energy sources are reflected in market price,

and through the selectLve use of government pricing and
 
regulatory policy to promote particularly
 
cost-effeccivwa energy systeris.
 

While private sector and international financial
 
institutions 
 are the logical source of capital for 
major energy development project.,s, AID is particularly

well-suited to provide assistance in energy planning
and management: through concent ration on training and 
institutLonal developmii.nt; as well as providing U.S. 
expertise in private enterprise development and energy
production, engineering, energy research, public sector 
management, and dtata gathering and analysis. 

Effective AID involvement in the energy sector will not 
necessarily requ.re najor capital investments. Instead 
AID technical. assistance, training and Limited capital
assistance can be applied select-ively to strengthen 
investment decis ion-rmakl ng and iiuanagement. 

AID assistance to Aftica is focuisuJ 
on the agricultural

sector and on development programs for low-income rural 
and urban populations, institution-building, training
and extension. The Bureau s energy strategy is 
intended to have a direct effect on efforts to increase 
agricultural productivity and to improve quality of 
life for low-income rural and urban populations. 

AID energy planning a-nd management assistance in Africa 
can help foster effective policies and programs which
 
encourage private sector activity in effective
 
development and use of energy in agriculture, rural and
 
urban development, aid transportation. In addition,

AID expertise in institution-building and management
 
can be of significant benefit in addressing the
 
problems of oil import dependency and natural resource 
degradation/biomass depletion both of which have major

impacts on agricultural and rural/urban development.
 

Thus Miss ions are urged to make use of energy 
assessment and policy analysis technical assistance 
resources to assi.st in C )SS preparation and, where 
appropr .ate ard consistent with the Country Development
Strate.vy, to provide technica, assistance and training 
in collaborative energy policy ainalysis, energy
planning and energy management. Such assistance can be 
particularly effective when it: 
 complements MDB
 
programs, as has been the case in the Sudan and 
Liberia. In 
the Sudan AID energy policy and planning
 
support has been part of the Mission's program to
 
assist the Sudanese government in achieving balance of
 
payments stabilization objectives.
 

http:Strate.vy
http:developmii.nt


-12 -

The regional Energy Initiatives for Africa (EIA)
Project with field offices in Abidjan and Nairobi and 
centrally funded S zT/EY projects are available to 
provide technical. assistance resources for more
 
detailed assessment and analysLs work and for 
identifying possible compl.ementary iDB/USAID

activities, especially in countries where IBRD/UNDP

national energy assessments have been done.
 

Major energy planning and management assistance 
programs should be considered primarily as part of the 
larger mission programs in Africa . This does not 
preclude AID support, to small country programs, where
 
such support can be provided without placing undue
 
administrative burdens on mission 1,, sonnel. For
 
example EIA and ST/LY technical assistance and training 
resources can be used to assi:st host governments in 
establishing or clarifying national energy priorities.
AID resources can be used to stimu]ate a flow of donor 
and private sector investment into cost-effective
 
energy conservation and fuel substitution activities.
 
Alternatively, AID -an provide feasibility studies,
 
energy audits, technical assistance and training
 
support as a metns of promoting further U.S. and local
 
investment in t-i-e a.ctivit os.
 

2.4.2 lmrrovingstitutona/human resource
 
devel-opmenT
 

AID will support training and other institutional 
development activit:ies designed o assist countries in 
developing dlo:estic fuel resources and in managing the 
effective use of all fuels both domestic and imported.
These efforts will take advantage of unique U.S. 
capabilities by expounding ties with U.S. universities,
 
government laboratoi.es, consulting, engineering and
 
energy companLes and professional. societies that can
 
offer special expectise to Arrican countries. 

For established enlergy planning and management 
programs, AID will emphasize training African 
professionals in program management and budgeting,
including the use of anaLytical methods to establish 
host country energy/natu'ral resource priorities and to 
coordinate donor activity. 

Assessments (f E:Ls ui1ng human, physical, and financial 
resources available to address priority energy-related
problems are a,p-..-(-ui.s[te to etflective policy-making,
private sector (e,.ripmcrt, and technology transfer, 
yet are frequently carried out in an ad hoc, cursory
 
fashion. In almost all countries information is
 
limited on these resources as well as on their
 
relationship to overall government national 

http:laboratoi.es
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planning priorities and to training and technical
 
assistance needs'. 
 The 	training which is provided ma


pi_11e__ -areas. 

For example, many training programs have focused on
 
professional.and technical trainingof renewable energy
systems specialists instead of providing training to
 
managers, engineers, technicians and private

entrepreneurs in skills directly related to meeting

priority energy-related needs In agriculture and
 
rural/urban devel6pment.
 

Assessments of both existing Institutional resources as
well as future requirements should therefore be one 
of
 
the first tasks carried out under energy-related

technical assistance programs, providing the
 
information needed for the design of training and
 
institutional development strategies.
 

Institutional assessment requirements will vary

depending on the country development setting. However,

they generally include the following:
 

0 	 assessment of host country institutional capability

in national energy planning and management;
 

S 	 assessment of human, physical and financial
 
resource requirements in support of private sector
importation,manufacture, marketin distribution
 
and 	servicing of energy systems and equipment;
 

.	 assessment of non-governmental and host-country
 
counterpart capability in technology adaptation and
 
transfer;
 

* 	 assessment of institutional requirements for
 
skilled lower-level technicians in the private and
 
public sectors. (Frequently, the scarcity of
 
skilled mechanics and individuals with small
 
business management and marketing expertise hampers

the 	development of indigenous energy-related

enterprises, but the actual numbers and types of
 
individuals requiring energy-related training are
 
either not known or only crudely estimated.)
 

0 	 assessment of energy-related training for various
 
end-use sectors to ensure that training
 
opportunities match country needs.
 

Training and institutional development programs in the 
 4 
"-energy sctorshouldbe based on the finding from
 

these assessments. A greater understanding of actual.
 
training requirements will be used to expand in-Africa
 
or LDC-based training wherever feasible.
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Other training resources will be utilized where

applicable, including, 
for example, Mission bilateral
 programs, the ST/EY conventional energy training

program, the African Manpower Development Program
(AMDP) and periodic information sharing conferences in

Africa. Training in energy technologies should be
directed at the most cost-effective systems 
for meeting

energy-related needs 
in agriculture and rural/urban

development, including systems which rely 
on human
 
energy, animal motive power, and fossil fuel driven 
equipment.
 

2.5 Reducing the Impact of Oil Importsi~~~ _; 71 on Foreintn on Forig ExchangeExchange.
Earn'- Inc m F1 y 1 _ ency an(--fn-igenous

Energy ProduLctIon
 

The potetial for increased petroleum energy-efficiency in
Africa is surprisingly high particularly in 
the electric
 
power and commercial/instititiona! sectors. In addition,
the transport sector consumesi from 40-70 percent of totalpetroleum in typical countriesAfrican and thus must alsobe considered important in 
the design of enecgy-efficiency
 
programs.
 

Where appropriate, U.S. andshort long-term technical
assistance may be made available to 
Missions for the design

and implementation of energy management programs,

in-country training in energy auditing, private 
 sector
marketing of energy-efficient equipment, and identifying
fuel substitution alternatives 
(e.g. coal and renewable
 
energy)
 

Efforts co 
reduce petcoleum dependency will be centered on energy efficiency and alternate energy programs which have

the highest returns 
 per dollar invested for a specific
courtry and which introduce U.S. and Third 
World technology
well-matched -;o host country requirements.
 

AID will continue to 
support host country efforts toanalyze and develop the most cost-effective energy
alternatives for specific countries or regions. Depending
on country developmefnt strategies and country specific
needs, AID asssist 2nce may Include; 

* documenting and issessing the economic impact of
 
oil inmports on country development plans and
 

exchang;e earning.-:;
 

* 
 analysis of national energy pricing policies;

investment and ta,, codes, 
trade regulations and natural
 
resource management policies, especially as 
these
 
support private investments;
 



* energy efficiency programs in the transportation,

commercial/industrial, or electric power sectors;
 

* 	 energy management for small utility systems;
 

• 	 economic analysis of the costs 
and benefits of
 
substituting coal for oil imports;
 

• 	 assessments of potential industrial and
 
agricultural markets for electrical power and low
 
temperature geothermal resources;
 

* 	 management training and technical assistance
 
related to energy production (e.g. refinery operaCion;

geothermal energy; small hydropower; oil, gas and coal
 
exploration, development, processing and distribution);
 

0 	 regional power and energy planning (e~g. power

inte'connection feasibility studies); or 

0 	 promoting the commercialization of economic energy
 
systems to increase energy efficiency or indigenous
 
energy production.
 

Particular emphasis will be placed 
on the energy

requirements to support agricultural and employment

development in rural areas as 
well as to meet the domestic
 
fuel needs of rural households.
 

AID 	may assist with collaborative a,-alysis, testing and
 
commercialization of energy systems which make the most
 
effective use of human energy, animal motive power, fossil
 
fuel driven equipment, wind, small decentralized hydropower

and 	solar energy to meet priority end use needs.
 

In these and other selected areas which have the potential

of providing significant national economic benefits,

Missions can draw upon resources available through Energy

Initiatives for Africa and ST/EY projects to: 
1) provide

prefeasibility study and project preparation assistance in
 
order to 
identify and attract other financing sources and
 
promote co-financing of priority projects, 2) fund
 
relatively low-cost activities which are 
instrumental to
 
initiating priority larger-scale projects or activities.
 

A more detailed statement of strategy for increasing energy

efficiency and indigenous energy production is 
attached
 
(Appendix A).
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2.6 Increasing Biomass Supplies and 
Improving Natural
Resource 
Mn ent through Improved Production and
 
U itn 
 Iomass Fuels
 

Natural 
resource degradation is
associated with: to a large extent
1) the clearing of forest 
to provide
additional agriculturnl land, 2) declining soil fertility
associated with overcropping todemands for food, and 3) 
meet increasing populationincreasinggrazing land. demands of animals onNonetheless, the growth in demand forfirewood and charcoal is 
an important factor behind
deteriorating natural 
resource conditions, especially in
those areas 
which serve the fuelwood and charcoal needs of
major population concentrations. 
 Urban centers account
a disproportionate share of charcoal for
 

of charcoal for cooking 
consumption. As use 

than 
is considered less energy-efficientdirect use of wood, continued urbanizationincreasing may beper capita consumption of woodfuels.
 

Potential exists for a

efficiency 20-40 percent improvementof fuelwood in theand charcoalthe use for cooking throughuse of energy-efficient portable stoves.significant Equallymay be improvements
kilning practices. in traditional charcoalAgain, AID resources may be made
available on 
request to assist in promoting private sector
manufacturing and marketing of improved stoves, NGO
involvement in 
stove design and dissemination,
technology transfer related to 

or
 
improving charcoal
production practices in the priva t sector.
 

One alternative for addressing
depletion of fuelwood s 

the problem associated withocks from commonly held lands ismove 
 to
toward the establishnent of user 
fees for wood and
charcoal destined fr commercial markets at
enough to levels high
cover the costs 
for the management of natural
areas on a sustainable basis. 
 The establishment of such
natural 
resource management programs requires
interdisciplinary knowledge which includes: 

1) understanding of sociological
with factors associateduse of the common lands and the marketing ofwood and charcoal; 

2) the forestor's knowledge of wood fuel production
and regeneration rates;
 

3) the energy econolist/planner's understanding of
traditional markets for wood and charcoal, supply
sources and the existing price structure for boththese fuels and other energy alternatives. 
The Bureau for Africa forest;:y program addresses the
problems surrounding production of wood fuels for energy.
The energy strategy supports the Bureau's forestry program
by encouraging interdisciplinary social and economic
analyses as 
an 
integral part of forestry/fuelwood 
program

design.
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Where appropriate, assistance may be made available to
 
Missions on request through ETA, the S&T/FNR Forestry
 
Support Program or S&T/EY s Energy Policy Development and
 
Conservation Project (EPDAC) to carry out fuelwood/charcoal
 
supply and pricing analyses in support of the design and 
implementacion of forestry/fuelwood production programs.
 

While several major objectives are common to AID's forestry
 
and environmental programs, certain energy management and
 
technical assistance activities related to biomass energy
 
logically fall within the Bureau's energy strategy.
 
Examples:
 

0 	 use low-cost aerial and ground survey
 
techniques to estimate biomass supply and demand;
 

• 	 acquire fuelwood/charcoal and biomass supply
 
and demand data for policy-naking;
 

• 	 ensure that biomass supply and demand data are
 
incorporated in overall energy program analysis and
 
policy management;
 

• 	 analyze the market and distribution systems for 
traditional fuels;
 

* 	 analyze the effects of price competition between 
traditional and commercial fuels and the effects of
 
financial incentives for fuelwood/biomass production
 
and conservation;
 

(One finding that has already emerged from such
 
analysis is the importance of market incentives for the
 
planting, management and efficient consumption of
 
fuelwood supplies where traditional fuels are bought
 
and sold commercially, and for the dissemination of
 
stoves and charcoal kilns through similar market
 
channels. Without financial incentives most fuelwood
 
projects can he expected to have only a marginal impact)
 

* 	 improve fuelwood utilization through design,
 
marketing and dissemination of economic and
 
socially acceptable stoves (e.g. low-cost
 
portable metal stoves which can be manufactured and
 
sold through existing markets);
 

* 	 improve charcoal production methods and
 
systems (e.g. traditional earthen kilning and use
 
of brick beehive kilns); 

• 	 increase production of fuels from biomass 
alternatives such as bagasse or coffee husk. 

A more detailed statement of strategy for increasing
 
biomass supplies and improving natural resource management
 
is attached (Appendix B).
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Increasing Agricultural Productivity and Improving
Quality of Lite forLow-lcofe Ru7-ban Populations 

2.7.1 Increasin trLcultural product Iity 

The 	 Africa Bureau's energy stuat:egy emphasizes supportfor 	 the Bureau's priority of increasing agriculturalproductivity throughL activities which minimize natural resource degradation, dependence on petroleum imports,
program operating expenses and recurrent costs.
Assistance will bealso directed to selecting
energy-effective method:; ind 	 technologies to reducepost-harvest losses, facilit:ate movement of goods tomarket, and process food prolucts through careful
design and appIiciition of eiiergy supply systems.
Missions are encouraged t:): 

G 	 evaluate ener-gy imi, licatLLons and alternatives
in agricti].turat. programs; 

* 	 promote the commercializati on of energy systems
which increase -_ri cultur.ll productivi.ty; 

• 	 promote the incorporation of t-ue.].wood production
practices i.nto farming systems; 

O 	 support energy/aconomic analysel: of indigenous
fertilizer production alternat.ives; or 

* support: and iaprove nion-governiental organization
involvement in adaptive research and technology
transfer of low-cost energy systems which increase 
agriculturaI producti.vity. 

A more detailed statement of energy strategy for
increasing agricultural productivity is attached
 
(Appendix C).
 

2.7.2 Improvin;
iF 

rural/urban development for low-incomeop l t 

.,
populat1s_ 

t 

thro .7 W6"u vemr e--fTe7e-t use of energy 

Certain energy systems provide low cost, economicimprovements which can be incorporated within existingrural/urban developrment programs without increasing
total project costs. 

Effective use of energy can 	 significantly improve
rural/urban living condi t:ions by providing low-incomepopulations with greatter freedom fr-,om time consuming orlaborious tasks, and by increasing productivity. Forexample, a major need through:out much of Africa is toreduce the 	time and effort required to obtain drmestic
 
water for people and animals. Other needs for
 
emergency health lighting
care and 	 vaccine storage, 

http:productivi.ty
http:cultur.ll


emergency radio communication, economic rural transport 
systems, and comfortable low-cost housing are covered 
under this broad objective. 

Missions should consider energy savLng alternatives in 
the design and implementation of housing, water 
development, health and sanitation projects.
Cost-effective alternatives may include: 

0 substitution oF animal power, wind or 
photovoltaic pumping systems in water development 
projects; 

0 	 substitution of photovoltaic systems for emergency
electrical power genertion, medical vaccine 
storage, communication and lighting in remote health 
centers;
 

* 	 examination of intermediate transport alternatives 
in rural development projects; 

0 	 incorporation of economic passive solar heating and 
cooling designs into low-cost housing projects; or 

8 	 examination of the potential local[or manufacture 
and/or servicing of metal stoves, intermediate
 
transport equipment, water pumping and lifting 
systems, or energy effective agricultural equipment

in rural ei.terpri.se development projects. 

2.8 Other Cross Cutting. Ob:jectives Addressing All Four 
Energy-Related :--emAreas 

The 	following objectives are considered together since they

affect each of the four problem areas discussed above: 

* 	 promote new energy technology systems and
 
private sector marketing/dissemination, 
maintenance and repair;
 

* 	 improve information transfer on programs,
projects, successful private sector initiatives,
 
energy systems and equipment; and 

improve donor coordination on energy-related
 
assistance to LDC's.
 

2.8.1 Promoting new technology systems and private
 
sector markeYting/-J7 mhnation, maintenance and repair
 

Sp tin efforts to improve the 
marketing/dssemination economic energy systems-, 

AID renewable energy activity has been directed
 
primarily toward design and adaptation of equipment
 

0 

http:ei.terpri.se
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and attempted dissemination through extensionprograms with limited attention to systematic testmarketing, use of advertising (e.g. newspapers.
radio) and sinmi. enterpjri..;e diVe opment. ALD
renewable energy project; have ;lso tended to
 
overlook 
 pos,!i hiL.tles for marketing cotmnerciallyavailable equilMlent from other LDC countries andthe U.S. and thz advantige:, of developing andmarketing energy sys tkmes to end users who pay for
fuel . 

Projects shouId g-ive g reater empiasis and supportto bus Lness develpment and marketing, of proven,cost-effective, and comnrcial.ly available energyefficient or alt:ernat non- gy equipment from otherLDC countries and 
also 

the U.S. ScLch support shouldinclude assessinent of the social andinstitutiona l factors needed for successfuldeployment and use of the;Se systems. Every effortshould bt_ tomade identify and concentrate resources on technologie:; wLth signLficantpotential for ligh i.npact nn econoMlic development. 

Marketing of mniufaccured equipment: ordissemination of energy O(lipient or systems made 
from local indigenous materialsout only after should be carriedi:t-equiwnt: has been shown to beboth teclinicolly Sound, properly matched to end userequiremnonts, ,'And Piar-cia 4 v/socially feasible. 

Where appropri:ate Miss _ens sf1 ,,_Id incorporate smallbusiness an( inickr i :o 1-ii energyprojects.
 

Strengthenin to ,i.-lntenance andEn 1. ..-o repairr-e n e t.. s y
 tu- A ,-i a t e mszstnfua,, ----- . .... ..
 

The low repair and maii ten--ince inifrastructure
 
throughout much 
 of frica is a major.- constraint towider use of 'ost-ev.t.,e energy systems and

equipment.
 

AID will promte de.s-ig7n and commercialization ofeconomic energ cquji.in et and systerns with highdurability i nd I o, nihtnance requirements, asdemonstrated througri (* nw:ro,Ile!d independent testing
and certification. 

AID will also encou'a ,e and support, whereappropriate, tha -',t:engthen ing of host-countryvocational-technical training facilities and thetraining of vocational-technical instructors in
 
energy system,,, and equipment. 

http:cquji.in
http:mnrcial.ly
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Examining the potential for local manufacture 
and/or servicing-oT-enera- svstems matched to
aruural a___ r-ar--TT)__n -_e__v lonent needs in 
private enterprise deve]opment projects
 

Missions should be alert to the possibilities for
 
stimulating private sector assembly, manufacture or
 
servicing and repair of certain kinds of energy
equipment and systems for which demand is known to 
be high. Short.-tLrin coWulltants are available to 
assist Mi.;sion,- in pcoiect design and 
implementat ion co examine and select appropriate
equipment whicl may be candidates for commercial 
production and distribution within private
enterprise development projects. 

A wide variety of agriculture and rural development
equipment which maker.; more effective use of energy
should be considered such as animal drawn 
implements, la!1dump;, b icycIes, carts, motorized 
tricycles and orther intern.ediate transport 
equipment, metal stoves, low-energy brick making
equipment, or sclar water heaters. 

2.8.2 Improvin information transfer on energy-related 
programs, projects-, succesfulprivate sector 
initiatives 2 enegy_ systems and e uipment 

Im roving monitoring and evaluation of energy 
sys-ems and tech0no.oi es 

Insuificient information exists on the performance 
and cost-effectiveness of systems and 
technologies. Field observations in African
 
countries have demonstrated the inherent difficulty

in trying to establish accurate performance
monitoring and cost/benefit analysis programs in 
locations with scarce trained human 
resources. For
 
example, the following generalizations emerged from
 
the Bureau's assessment o[ renewable energy

technologies in seven African countries (1982):
 

1) Very few technologies have actually been
 
accurately monitored in the field;
 

2) In general , methodologies used for 
monitoring specific technologies have not been 
uniform, making it difficult to share 
experience and results; 

3) An important criterion for establishing the 
economic viability of systems is durability.
 

http:tech0no.oi


Independent information on durability andperformance and calculated estimatesviability for equipment which 
of economic 

most closely matchesend-use pr.orities in AfuLcan countries can providepotential bu)ers with a sound basis on which tomake purc'hasing decision, and provide an importantstimulus co private sector manufacturing and 
marketing.
 

AID will there Fore encou rA ge
.
 
a) independei-t user surveys to determineeconomic per formance for existing systems,
equipileac, n1d too ls , and
 

b) strentheni-uq 
 institutions with experience
In cet ifyi ng compaative technical andeconomc per formance, and in carrying outadaptiv.. r 'sarch *mnd fileld-testing on systems,equipmn.tt and tols which meet priority
energy-relat-d devel)pment needs, including
those which: 

- ilcrease agricul.urat productivity; 

- increase energy efficiency or have
significant petroleum substitution 
potential in tLhe

commercL-1l/ i Cit:utional, transport orelectric power 
sectors ; or 

- redce bduino- dtepleLtiori rates. 

AID will give a'eci a eancoa :ament to inscitutio n
whose teUti siogri ; -r, ---if-financedthrough eqlip>men t crtLi,:ati(,i (e.g. 

1 fees).
 

Further, ID M! 
 support develment of uniform
methodologies for dcc,rm in ng technical andeconomic perf-rmanca of the systems identf[fiedabove so that results. can he easily interpreted andshared among researches aid potential users indifferent countries. 

AID will stress determining economic performancerenewable ene-ty of
and apropiate ,-chnology systemsprior to lrmoUt .ng thr- mrketing/dissemination.Wherever pos;ible , A"lVs ions should ensure in thedesign and ilnple entarLn of projects that thenecessary data can be gathered and that fieldproject management wil1Kep track of recurrent 

costs, operat ion and mnLiu Lenanco expenditures andsystem outputs so that benefits and costs cancalculated and the becost-effectiveness of installedsystems can be compared with alternatives. 

http:equipmn.tt
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Upgrading capability in gathering and analyzing

data on 
the social and economic acceptability of
 
energy systems
 

Once technical performance, durability and rough

economic performance of energy systems has been
 
established under controlled conditions,

field-testing or test-marketing should be performed
 
to determine potential acceptability and user
 
demand. Agriculture and rural energy needs
 
assessments 
for small representative sample

populations 
are useful for determining initial
 
energy system needs, as well as for later
 
field-testing or test marketing of systems.
 

Unfortunately, statistical sampling techniques

normally applied in Lest marketing of products have
 
not been a part of most efforts to date to
 
determine the acceptability of proposed energy
 
systems at the 
local level, nor have low-cost
 
census 
techniques been systematically applied in
 
order to determine existing and potential demand
 
more effectively.
 

In addition to more 
subjective socio-economic
 
assessments of user preferences and needs, Missions
 
should ensure that statistical sampling techniques
 
are 
incorporated into sociological observations and
 
market surveys 
for energy systems designed to meet
 
priority energy-related needs.
 

For projects in 
the field, more emphasis should
 
also be placed on collecting information about the

financial setting (including credit institutions),

and marketing environment.
 

Providing for more systematic project evaluation
 
and use of results
 

The Bureau will reexamine current project

evaluation documentation and dissemination
 
practices in order to improve sharing of useful
 
results and experience.
 

Improving information transfer on energy
 
systems equipment and project activities
 

Exchange of useful information among projects and
 
countries is insufficient on: 1) successful program

activity, 2) economic energy systems, 3) successful
 
commercial ventures, 
or 4) experience gained.
 

The quality of the information transferred by donor
 
groups and non-governmental organizations (as well
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as 
private and public journals and newsletters
aimed at LDC technicians, managers and
decision-makers) has been 
impaired by inadequate
economic and social data on systems, practices,
equipment and projects.
 

A need exists to 
present information in a more
concise form designed 
to meet the requirements and
perception; of specific end users, including theuse of audio-vi-sual and graphic communication 
techniques.
 

While existing information links such asVolunteers in Technical Assistance 
the 

(VITA) networkand computerized information exchange system will
be encouraged, the type and quality of informationtransferred shoulci be improvd and more closelytied to identified priority problems. 
 The role and
use of AID's Dovelopment Informat ion UtilizationDivision (DU) will be reexamined so as to morefully utilize the )IU to support informationtransfer rel.aied to the major energy/naLural 
resource problem areas. 

More attention will be pai(i 
to promoting private
sector development (and updating) of publications(newspapers, magazines, catalogues) on commercially
available energy systemns , tools and equipment whichare appropri.ate 
to driveloping country needs,example, system. forwhich increase the effectiveof usehuman enrIl, 'nimal power, fossil fuel drivenequipment or rei' ,,ibl oene rgy systems (e.g. wind,
solar, b)1
 )m(gwss).
 

Increased at:tention will be paid to developingintegrated packages of printed information,workshops, Lra.ning programs, and observationaltours designed to disseminate inforation onsuccessful program actLiv.y, ecoinomically provenenergy systems, succe:.;sful. commercLal ventures, orexperience gained. 

The Bureau wi]ll reassess current efforts on thepart of All) All) contractors and other
organizations ,:o gather, coorlinate, and deliverinformaLtoe0 on success[il, activities, lessons
]earnrd, and econom-icn e.1nerkv sN'stems, in order topromote r,-ore 
e Ffect lve in torma- ion transfer. 
2.8.3 Imjproving: do,)nor 
c,,ordint on on energy-related

assistance to LDC s 

AID will support: programs{ of information exchange amongdonors, African Institutions and other organizations,both at the international and lost country level. 
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Given the constraints on development resources
 
available to African energy and overall development

efforts, improvc(e coordination of bilateral,
multilateral arnd national resource planning of resource
allocation is essential. In the energy field, AID will 
further this goal by:
 

* 	 developing information on aid projects which 
involve energy and preparing it in forms 
which can be exchanged; 

0 	 participating in the the Energy and 
Fores try! Fuelwood Committees of the Cooperation
for Development in Africa, as well as the DAC 
(OECD)and IBR ) Consuiltative Groups; 

* promot ing in-country exchanges of informations 
among donors;

* 	 tracking energy information gathered by the DAC 
and 	IBRD on LDC oil-imports, debt servicing,

and 	merchandise-exportta 
to assist in strategy
 
and program formulation;
 

0 	 upgrading African professional capability in 
programi management and budgeting and the use of 
analytical methods to establish energy/natural
 
resource priorities. (With these skills

host--country managers can better direct donor 
assisi:ance programs, be selectivemore about 
the type of ,Issistance offered by donors, and 
reduce duplication and proliferation of
 
low-priority activities which overtax
 
government absorbtive capacity.)
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AID will give particular emphasis to the following
 
activities for increasing energy efficiency and expanding
 
indigenous energy production.
 

1.0 Increasing Energy Efficiency
 

AID may provide technical assistance in the use of energy
 
efficient equipment and methods in transportation as 40 to 70
 
percent of petroleum product use in African countries is in
 
this sector (except in those countries with large
 
energy-intensive export mining operations).
 

AID may provide technical assistance to increase energy
 
efficiency in electric power production and use, or the
 
commercial/institutional and industrial sectors. Emphasis will
 
be placed on payback periods on energy efficiency investments
 
of one to three years.
 

1.1 Transportation
 

In the transport sector, truck and rail transport are
 
typically the largest fuel users and are critical to
 
national economies and exports of agricultural products.
 

Typically trucks consume 60-80 percent of all fuel used in
 
road transport, indicating the need for special attention
 
to this industry. Training of truck and bus drivers and
 
supervision of their driving performance can reduce fuel
 
consumption by 10 percent or more, while improved vehicle
 
maintenance- including regular tune-ups, maintenance of
 
tire pressure, use of radial tires and wind deflectors, and
 
prompt replacement of air filters can reduce fuel
 
consumption by 5 to 15 percent. Even larger savings are
 
possible by improving the utilization of vehicles mainly by
 
reducing empty backhauls, and by using truck sizes and
 
designs appropriate for the loads to be carried.*
 

In most African countries urban passenger transport
 
accounts for a growing fraction of total petroleum use.
 
There are opportunities for increasing energy efficiency
 
through such mechanisms as improved pricing policies,
 
import controls, better fleet management and maintenance,
 
and long-term improvement in railroad reliability,
 
electrification of rail and public transportation systems,
 
urban traffic control, or for example, dedication of a
 
portion of export revenues to importation of diesel fuel to
 

* World Bank, The Energy Transition in Developing Countries, 
August 1983 
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assure reliable energy supplies to 
freight transport.
Programs which influence the transport mix should take
explicit account of energy costs 
and the availability of

alternative transport fuels.
 

Integrated transportation planning to 
encourage a more
economical 
and efficient transport mix (e.g. bicycles,
carts, motorized tricycles, trucks, rail, 
river transport)
could also yield major savings over the long-term.
 

Missions should draw upon U.S. 
transportation energy
planning and policy capability such as short-term TA from
ST/EY (e.g. the Transportation Energy Group at Oak Ridge
National Laboratories), 
or similar assistance from Energy
Initiatives for Africa to 
examine the energy implications
and alternatives in AID transportation projects.
 

In designing and implementing rural enterprise development
and rural transport projects Missions should draw upon
available technical assistance to examine the potential for
expanding private sector markets and for improving the
manufacturing, repair and servicing infrastructure for
transportation systems matched to rural development needs.
 

1.2 Electric Power
 

Petroleum consumption in the electric power sector is
frequently high in those African countries with low
hydroelectric potential or undeveloped geothermal

resources. 
 The U.S. has considerable expertise in the
operation and management of small power systems and in load
management. Missions 
can draw upon such services through

ST/EY.
 

Changes in certain energy end-uses could yield measurable
petroleum savings at relatively low cost, e.g. introduction
of more efficient diesel pumps and generators, substitution
of wind or photovoltaic systems in 
remote settings. In
countries where oil-fired electric power generation is 
the
rule, substitution of solar water heaters for electric
heaters, or use of more 
energy-efficient building design
and air-conditioning systems are particularly

cost-effective measures.
 

1.3 Industrial/Commercial
 

Significant potential exists in several countries to reduce
energy costs for cooling/heating and lighting through
improved energy management and building design. 
Similarly,
in many countries, industrial production is 
constrained by
periodic lack of energy inputs. 
 In most industrial plants,
energy use per unit output could be reduced 20-40 percent

with minimal capital investment.
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In those countries in Africa where the industrial and
 
commercial sectors are reasonably well-developed ST/EY
 
energy auditing services may be useful, if focused on
 
strengthening auditing capability among private sector
 
engineering and architectural firms within the host country.
 

2.0 Increasing Indigenous Energy Production
 

AID involvement in expanding energy production in Africa
 
should be viewed cautiously, given the much greater financial
 
resources and historical role of international financial
 
institutions in providing capital for power generating

stations, distribution systems, hydroelectric dams, and
 
refineries. Most courtries rely entirely on imports for crude
 
oil 	and petroleum products. Domestic refineries in almost all
 
'ases are small, old, and mismatched to domestic needs.
 

A numbet of countries have consideraDle unexploited

hydropower potential and/or potential geothermal, wind, or
 
solar energy resources. A few countries have potentially
 
exploitable oil, gas, or coal reserves.
 

Because AID resources tend to be in the form of grants,

rather than loans, AID may be justified under certain
 
circumstances in supporting feasibility studies with
 
potentially high returns on investment which would not normally

be attractive to international financial institutions. In
 
addition, selected AID support to indigenous energy production
 
may lead to mutually beneficial transfer of U.S. technology and
 
management methods to the host country where the technology and
 
expertise are well-matched to host country requirements.
 

3.0 Commercialization of Economic Energy Systems to Increase
 
Energy Efficiency or Indigenous Production
 

To stimulate marketing, distribution and purchase of
 
cost-effective equipment which either uses petroleum energy
 
more effectively or provides an economical alternative to
 
petroleum-based energy systems, AID encourages
 
efforts to improve:
 

* 	 information dissemination on commercially available
 
equipment;
 

* 	 independent testing and certification of technical and
 
economic performance of new and existing commercial
 
equipment from the Third World and the U.S. (designed
 
to use petroleum fuels more effectively or to provide
 
an economical substitute for petroleum based energy
 
systems);
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" 	 efforts to strengthen the confidence and interests of
 
financial institutions in providing loans for energy
 
systems with demonstrated high returns on investment;
 
and
 

* 	 training of private entrepreneurs, engineers and
 
architects in effective energy management and
 
engineering (including energy auditing, selection of
 
energy efficient materials and equipment, and design of
 
effective energy systems).
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AID will give particular emphasis to the following energy

activities directed to increasing biomass supplies and
 
improving natural resource 
management.
 

1.0 Increasing Fuelwood Production
 

Emphasis should be placed 
on a) the use of low-cost aerial

and ground survey techniques for estimating fuelwood/charcoal

and 	biomass 
supply and demand; b) closer integration of

agriculture, livestock production and forestry, and c) improved

natural forest management for sustained fuelwood production.

Increased attention will be paid 
to the community and

institutional dimensions of fuelwood projects, including

integration of agriculture and forestry as an aspect of Mission
and 	host-country policy dialogue, and institution building

projects designed to help Eorest services achieve a greater

capacity for development and service. 

AID may help fund or package alternative fuelwood or

biomass intervention approaches which:
 

0 	 provide sufficient economic incentives at all 
or most
 
stages--seed collection/production, seedling

production/distribution (unless this stage 
is
 
bypassed), 
tree planting and care, harvesting,

conversion/distribution, and utilization--such that
 
fuelwood production will 
increase without large-scale

government or donor intervention. This approacn-
referred to by the TERD as 
"farm forestry'--has been
 
shown in Africa and elsewhere not only to be feasible
 
but highly effective in getting trees planted and in
 
making tree-planting potentially profitable to
 
participants;
 

* 	 not only create a long-term balance between fuelwood
 
supply and demand, but 
also help improve the ecological

condition of watersheds and the long-term productivity

of agricultural land and rangeland; and
 

* 
 encourage Missions and host-countries to incorporate

farm forestry and/or agroforestry approaches in
 
agricultural, watershed management, and river basin
 
development projects.
 

These efforts will require policies and actions which
 
encompass national agriculture, livestock, forestry, energy,

land-use and economic planning programs. Fuelwood/charcoal and

biomass supply and demand data will be necessary for sound
 
policy-making. The acquisition of this data most logically

falls within national energy planning and management programs.
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Improving Fuelwood Utilization Efficiency
 

Efforts to 
promote more efficient use of fuelwood will
continue to be focused on 
improved stoves 
and charcoal
production methods. 
 However, the contribution of stationary
sand and clay woodstoves to slowing 
rates of biomass depletion
may be mor2 limited that originally thought. Such stoves rely
on the use 
of extension programs for dissemination, a process
which could take decades in Africa to reach large numbers of 
people.
 

Limited support for stationary sand and clay stovedevelopment and dissemination should be continued for existingstove projects (e.g. Senegal) where the costs and benefits of
this approach can be assessed with reasonable accuracy and the 
outcome is 
not yet known.
 

Improved portable metil and ceramic (terracotta) stovesprobably have greater lik,' ihood of spreading rapidly throughintroduction into existing commercial markets for traditionalportable stoves. Fur example, stoves based on designs
developed by Kenyan's who observed the manufacture of
energy-efficient terracotLa 
stoves in Thailand, appear to have
been successfully introduced to 
the private sector throughout
Kenya. Improved metal and ceramic portable stoves 
also appear
to demonstrate more uniform and higher energy efficiencies thanmassive sand and clay stoves. 

Improved charcoal production methods, including improvedtraditiona] kilning or use of beehive brick kilns could be ofmeasurable benefit in 
several African countries. (The use ofbeehive kilns In the Philippines was encouraged by training
Philippino techniciati, 
 in beehive kil.n construction in Brazil.) 

3.0 Increasirj_ Ut ilization of SustainaLbe Biomass Alternatives 

AID support for the production and preparation ofalternative bioma,,;s fuels Will Eocus primarily on major biomasssources such as direct combustion of bagasse from sugar cane;
briquetted papyrus, 
 coffee husk or peanut shells; use ofsurplus palm oil and mol'asses, where economic viability iswell-establi, , hd. 

Use of feedlot wa, t-es and municipal sewage may receive sitespecific encouragement. Biojas systems have not beensuccessful in Africa f.or one or more of the following reasons:high system first co,,;ts, limited animal confinement in Africa,limited water SupplieS, Lack of methane gas using equipment andappliances, insufficient training in operation and maintenance,and taboos against handlLng human and liquid animal wastes.Development and commercialization of ioiogas 
systems should
therefore receive AID support only where these constraints do
 
not exist (e.g. privately 
cun systems associated with large

ranching 
or dairy operations).
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Technologies which place additional stress on 
the biomass
 resource base such as 
charcoal gasifler engines for vehicles,
 

pumps, and sawmills should only be encouraged where it has been
demonstrated that the biomass 
resource 
is being managed under
 
sustainable conditions.
 

4.0 Improving Integration of Energy, Forestry and Natural
 
Resource Policy Analysis. Planning and Management
 

Increasing biomass energy supplies, increasing agricultural
production and improving sustainable management of natural 
resources are interrelated objectives which must be planned,
developed and evaluated in an integral manner in order to avoidunforseen ecological consequences. For example, fuelwood
production, per se, will not 
reverse current natural 
resource
 
degradation trends. Bioinass; resource sustainability must bepromoted in relation to total biomas,; and wood demand,

including requirements for Lodder, poles, 
 nutrients, mulching

and timber.
 

In each country, the ofestablishment energy/natural
 
resource planning priorities, must begin through analysis 
 ofthe major problems in the energy/natural resource sector.

often, such analysis has been based on 

Too
 
speculation rather than
factual information gathered from direct field observation and
censub work. Sound decision-making is impossible without such
information, and the development and use of the information
 

must be a continuing process involving host-country specialists.
 

The traditional project intervention approach of AID andother donors to energy, forestry or natural resource

development activity must cherefore be accompanied by 1) theidentification of the appropriate host country institution orinstitutLons to work with, 2) more systeinqtic long-term
strengthening of host country analytical capability, and 3) the use of low-cost sampling, survey, and analysis techniques. 

In addition, institutional mechanisms must be identified and
supported which improve the 
integration of agriculture,

forestry, natural andresource national energy planning withinand among individual ministries. For example, Ministry ofAgriculture personnel should receive exposure to resource
planning, energy analysis, agroforestry concepts, and
cost-effective energy technologies, 
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AID will give particular emphasis to the following energy
 
activities directed at increasing agricultural productivity.
 

1.0. Evaluating_Energy Impi ications ard Alternatives in . . . . . . . 
Ag r i c u t ura l- - r o gr a ms 

To effect energy policy changes which promote increased 
agricultural productivity Missions should incorporate in 
agricultural projects, where appropriate, technical assistance 
services which increase host country policy-makers'
understanding of the energy sources available for agricultural
production, how these sources are currently used, and how they
might be more effectively used in the future. 

Where appropriate AID should incorporate evaluation of 
energy alternatives in new and existing agricultural projects
with emphasis on agricultural tran-isport, fertilizer production,
water-lifting, grain grinding, harvesting, soil preparation and 
agricultural. processing. This can be accomplished by seeking
EIA, REDSO, ST/EY, and AFR/TR/SDP design services to ensure 
that project design and implementation includes: 

1) gathering information on agricultural energy inputs,
 
outputs and systems to assist in selecting the most
 
economic and acceptable energy alternatives for increasing

agricultural productivity, and 

2) providing technical assistance on effective energy
 
systems and methods as needed. 

2.0. Promoting the Commercialization of Energy Systems which 
Increase AgriculurProd ucivt 

Missions should support: policy, technology transfer and 
institutional development programs which stimulLte the 
marketing, distribution and purchase of commercially available 
and/or newly developed rural energy systems that 1) make more 
effective use of human energy, animal motive power, fossil fuel 
driven equipment or renewable energy (including wind,
photovoltaic, hydro and biomass sources), 2) are affordable and 
cost-effective, and 3) respond to user needs. 

Emphasis should be on systems for transportation, soil 
preparation, production of fertilizer, water-lifting and 
irrigation, gra ln-grinding and agricultural processing. 

AID encourages technology transfer support for: 

a) private sector publ icatio'n of information on 
commercially available and/or newly developed equipment; 

b) independent testing and certification of technical and
 
economic performance (including durability) of new and 
existing commercial equipment from the Third World and the 
U.S.; and
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c) efforts to strengthen the confidence and interest of
financial institutions, particularly at 
the rural level, in
low-cost, high payback energy systems with demonstrated
high returns on investment.
 

Emphasis will be placed on decentralized private 	sector
initiatives, where the "private sector" includes private
farmers, cooperatives, aruisans, vendors at urban and rural
markets, 
as well as corporations.
 

3.0. 
 Promoting the Incorporation of Fuelwood Production
Practices 
into Farmi- -ems
 

Missions should draw upon EIA, REDSO, AFR/TR/SDP and
Forestry Support Program services 
to incorporate
production practices into farming systems which: 	
fuelwood
 
a) increase
long-term agricultural productivity, and b) reduce soil erosion
losses (including losses due to 
deforestation and the 
use of
dung and agricultural residues for fuel).
 

4.0. Suporting and ImprovingNon-Governmental 
Organization
Invo 1vemenIt-nA p--jve a c-noEJ-- rran L ePrivate Sector DeveIopment wTLow-Cost EnergySystems whichincrease Agricu.turalProGF'ct-v
 

Non-governmental organizations (NGO's) have proven to be
useful technology transfer agents, frequently providing the
most effective means 
for adapting energy technology and systems
to meet local conditions and 
for assisting rural populations in
evaluating the potential, 
costs and 
benefits of alternative
 
systems.
 

Missions 
are 
therefore encouraged to 
use NGO's as agents
for both technology transfer, extension and private enterprise
development. 
However, Missions, REf)SO's and AFR/TR/SDP should
require that NGO's pay increased attention to determining
technical and economic performance of energy equipment and
systems prior to promoting their widespread application.
 


