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MEMORANDUM November 27, 1985
TO: . ST/EY, Alan'B. Jacobs, .

FROM: ST/EY, James '«'Sulliv Win

RE: ‘Implementing the Offjce of Enérgnytdgfam'Plah

Attached is the Office's FY86-88 Program Plan. The document
incorporates the comments of virtually everybody in the Agency
actively working on energy as well as a large number of
outsiders. As we have discussed, it is strictly a worlking
document which will be revised each year or whenever else the
Office considers it necessary.

We are already late in beginning initiation of the pian 80 we"
need to build momentum behind it rather quickly. I suggest the

following ''mext steps':

1. Each initiative team le listed should
gugge 6 you whom else they would like on their team
(each team should have at least three members., but
probably not more than four) and then you need to make

the final selections and finalize the composition of
the teams. : -

2. Each team leader should then prepare a shqrt 4 or 5
page plan on how they will achieve the accompliZtments
1Tsted Under each initiative. An outline for each such
plan would be as follows:

a. Restate the expected accomplishments listed in the
| program plan. Name countries. Be results, not
: activity, oriented; S
b. Describe which team member will be responsible for
% what accomplishments; I : . ,
‘¢. Describe a series of activities which will achieve
these accomplishments and tie each to a schedule;
'd. Estimate the resources needed for each .
- accomplishment including contractor assistance.
~ travel, study money etc. '

‘These brief plans should not be onerous, formal
exercises but rather internal working documents on how
‘to get things done. The team leaders can follow the
type of planning that went into the conservation
program plan (although this is far too long and
‘detailed a document). Common sense is the key to
"success here.
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You and Jack Vanderryn should get together to decide:
who should be briefed on the plan; candidates include
Nyle Brady, Donor Lion, Dick Derham, someone in

McPherson's office. We also need to think about who

outside of A.I.D. should get a copy of the plan.
Hagler, Ballly & Co. are waiting to hear from you to

glve them the go-ahead to reproduce a larger number of
the documents. I recommend we make 500, So far I have

only made 20 copies for you, Jack and the staff.

Attachment: a/s

ce?

S&T/EN, Jack Vanderryn
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EXECUTIVE SUMMARY

The ultimate goal of tha Agency for International Develotmenﬁn
are.

(AID) is a world in which economic growth and developmen
self-sustaining and the extremes of poverty have been
eliminated. One critical input to achieving this goal is
energy. However, while energy problems are abating in the
United States, they are growing more severe in the Third
World. 1Indeed, to attain AID’s development targets in per
capita income and caloric intake will require energy growth
rates of at least 7 percent per ysar. Therefore, without
adequate attention, eneurgy problems will continue to stifle.
economic growth in AlID-assisted countries.

The Office of Energy of AID's Bureau for Science and ‘
Technology is responsible for ensuring-that energy problems
do not constrain AID’s ultimate goals. In carryMout its
responsibilities, the Office of Energy (the Offide) has set
three goals: -

1. Reduce economic instability caused by ovérdébendenCeg

on imported oil. This means (i) expanding the‘usejbf

indigenous energy, both fossil and renewables,‘and'
(ii) increasing energy productivity. ’ o

2. Ensure availability of energy for sustained rural _
development. This means (i) satisfying basic energy
- needs of rural populations for cooking and heating,
(ii) agriculture, and (iii) rural industries, s
particularly agroprocessing.

3. Foster private enterprise energy development and
management. This means (i) promoting policy reform
to improve the functioning of energy markets, (ii)
building local private sectc.- capabilities, and (iii)
increasing the flow of technical and finaneial :
resources from the U.S. private sector to AID-
assisted countries.
To meet these three goals and corresponding objectives, the
- Office has defined a three-year program of researc ’ e
technology application, technical assistance, training and
information dissemination activities. This program is based
on extensive analysis of development needs of AlD-assisted
countries. It was prepared in close consultation with AID
Missions and regional bureaus, international lending
institutions such as the World Bank, and other parties in
both the public and private sectors. : .

)\



The Office’s activities fall into four priority topiCa1~A; o
arsas., Within these priority areas the Office has identified
specific program initiatives that .address energy for o
development problems of concern to a significant number of -
Missions. The Office priorities and associated initiatives

are as follows:

Energy Policy and Analysis"

. Energy analysis and assessment

. Energy pricing o o

« Barriers to private sector participation in"
energy development o
. Irrigation and energy planning in"river basin
development o T

P W

Edérgy Conservation and Demand Hanégenent_

5. Energy conservation R
6. Energy for irrigation pumping

Resource Deﬁélopment

2?,, Coal development and vse: . .
8. Natural gas development and use.
9." Household fuels and fuelwood

deﬁr_systeqs Development

~10.  Rural electrification
‘11, Industrial and village-scale power systems
12,. Small utility-scale power systems.

To implement its program the Office has strengthened its
internal management system, particularly its planning and
budgeting procedures, and its outreach and information
dissemination activities. A formal program planning process
is being implemented together with a management decision
support system that provides a framework for developing,
assessing, and comparing proposed Office initiatives. The
Office is also sponsoring the creation of private sector
Technology Transfer Teams that will assist the Office in
designing projects that can be financed and implemented by
the private sector.

The Office's operating budget for Fiscal Year (FY) 1986,

under current spending limitations, is $7.75 million. The
annual budget submission for FY87 is $7 million and the .
Office’s preliminary estimate for FY88 is $10.5 million. The



idd

combined bﬁdgets (Of£i¢é&éndfbuyfins)“usedtfoﬁﬁﬁétiyity{ww_
planning, contracting, and control are $11.3 ‘million, $12.6
million, and $16.3,m111£on“forfFYBSifFYB?}]@ﬁQ@EYQQé?’ U

respectively, 
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I. INTRODUCTION

TogméétSAID's.development‘taiget;,ﬁthéfsﬁﬁbfyféf,énérgy ihf‘
AlD-assisted countries muSt'groW'eachvygarjbyjat least 7 :

percent:

® Analyses of development experience indicate that
each increase of 1 percent in gross domestic product
(GDP) requires an increase of 1.3 percent pr more in
energy inputs. Attaining AID'’s goal of aj&ﬁnual 2
percent real increase in per capita incom will, :
given expected population growth rates of 2.5 to 4 -
percent, require energy growth rates of 6.5 to 10.4
percent. '

e Similarly, the Agency's goal of increasing caloric::
intake will require agricultural growth of 3.7 '
percent per year, according to the Food and
Agriculture Organization. Each increase of 1
percent in agricultural output requires an
additional energy input of more than 2 percent.
Thus, if AID is to attain its goals for nutrition
and agriculture, it must ensure that LDCs increase:
their energy supply for agricultural development by
at least 7 percent annually. '

This program plan outlines and schedules the actions that
the Office of Energy must take to help ensure that -
sufficient energy is available to meet the Agency's
development targets. This plan covers the current fiscal'
year FY86, and the next two -~ FY87 and FY88. Each year,
the plan will be revised to reflect final budgets for the
Office for the next fiscal year and the planning horizon
will be pushed forward by one year. :

The plan is a means rather than an end. It is a working
document to be used by Agency energy officials to define the
Office program in accordance with Agency and Bureau for
Science and Technology (S&T) objectives. It specifies near-
term achievements expected of the Office. It is a guide for
resource allocation among S&T/EY projects. It sets
priorities for the Office and describes where special ,
emphasis will be placed. It also provides an indication of
the resources available from the Office to the Missions to
support initiatives with host countries.

The plan incorporates input from within and outside the
Office of Energy. Input from the Office -- initiatives =
planned by the Office’s Program managers —=— was compiled and
analyzed. Concurrently, interviews and small meetings were

)]



INTRODUCTION 2

held to solicit the views of other AID energy and
agriculture officers, individuals from private companies,
universities, Oak Ridge National Laboratory (ORNL), ,
Brookhaven National Laboratory (BNL), the World Bank, the
InterAmerican Development Bank, and energy experts from

-LDCs. With this infut, a draft Elan was prepared by a team
consisting of individuals from the Office of Energy, ORNL,

BNL, and Hagler, Bailly & Company. The draft was then
reviewed and revised by the Office’'s director and program
managers, the Agency Director for Energy and Natural
Resources, and energy officers in AID’s geographic bureaus.

Much of this plan is based on extensive analyses of energy
needs in developing countries and on experience with various
technologies and approaches to meet those needs. In part,
however, the plan charts new courses -- developing new
approaches to old problems or adapting tested solutions to
new problems. Considerable additional analysis is thus
required to complete the design and planning of program
activities, This analysis will result over the coming year
in more detailed program plans for each initiative, and in
some cases, for major components of an initiative.

A series of three "Energy for Development” papers has been
prepared concurrently with this program plan. The first, on
the importance of energy for development, describes the
energy problems faced by AlD-assisted LDCs. The other two
papers —— one on policy reform and one on the private sector’
—-- address central focal points of the Agency’s development
strategy. A fourth paper on energy and rural development
will be finished by early 1986.

Including this introduction, the program plan consists of
four sections and two annexes. Section II provides the
basic rationale for the energy program within AID; section
I1I describes the priority areas and initiatives that make
up the Office’s program; and section IV outlines an Office
implementation strategy and plan, including budgets. The
energy for development papers constitute annex A. The core ,
of the Office’s program is described in 12 "Initiative
Papers” contained in annex B. Each paper summarizes a
specific program initiative of the Office. It describes the
development problem the activity addresses, and discusses
the initiative’s link to AID’s development goals, the most
effective strategy for achieving these goals, and the
accomplishments expected in given countries in FY86, FY87,
and FY88.



II. PROGRAM RATIONALE

This program is warranted because, without it 'AID will'not"
achieve its-overall development objectives.:.

1. THEVIHPORTANCE‘OF ENERGY FOR DEVELOPHEﬁIy

While energy problems appear to be abating in the United
States, energy problems in developing countries are growing
more severe. The United States pays less for oil, but e
developing countries pay more. The U.S. economy has adapted
to the high prices of energy without a serious loss of
momentum, but Third World countries have not.

Several factors contribute to the energy problem in LDCs:

® Energy prices in local currencies are not declining.
Since 1982, the real price of fuel oil has increased
by 40 percent in Sudan, by 140 percent in Peru, and
by 170 percent in Ecuador. In spring 1984, Jamaica
paid J$86 per barrel of oil. 1In spring 1985, with a
32~percent devaluation of its currency, it paid J$127
per barrel. A January 1985 attempt by the Jamaican.
government to pass some of this higher cost to
consumers led to widespread rioting. Many other AID-
assisted countries face similar problems. ;

e The demand for energy in LDCs is growing at an
astonishing rate. Between 1990 and 2000, the :
population of AlD-assisted countries will grow by an
average of more than 2 percent annually and, in some
of the poorest African countries, by more than 4
percent annually. The urban population is growing
twice that fast. 1In 1982, roughly one in four people
in the Third World lived in a city; by 2000, that
percentage will rise to one in three. This urban
growth will require an 8-12 percent inorease in
fossil fuels annually; over 7 percent energy growth
is needed for LDC economies to grow at a real per
capita rate of 2 percent per year. In contrast,
virtually zero growth in energy is needed in the
United States to sustain the same economic growth.,

® Most of the swelling demand for energy will be met in-
the near and mid~term by imported oil. Three- c
quarters of AlD-assisted countries rely on oil for 50
percent or more of their.dommercial energy



PROGRAN RATIONALE: ‘

_“requirements.  Indigenous energy sources are not ,

- being adequately tapped. The pace of oil exploration

is slow, fuel and power distribution systems are .

“inadequate, and significant supply from alternative
fuels requires long lead times. 1In most cases,
therefore, o0il imports are seen as the immediate
answer to rising energy demand.

e High oil imports, however, will worsen LDCs’ foreign
exchange problem. A large share of developing »
countries’ foreign exchange is drained off to pay for
imported energy, leaving too little to pay for :
development investment. 1In 1980, 22 AlD-assisted
countries spent over 40 percent of their foreign
exchange earnings to pay for oil, 25 countries spent
between 20 percent and 40 percent, and only 10 ‘
countries spent less than 20 percent. This drain,
coupled with the serious debt crisis, leaves little
for investment in agriculture, industrial
development, and other critical development programs.

® Another aspect of the energy problem is the fuelwood
crisis, which has dire consequences for the poorest
people in developing countries. Nearly half the
world’'s population today lives in areas where
fuelwood is acutely scarce; if current trends
continue, up to 3 billion people will be living in
such areas by the year 2000. The past several years
have seen dramatic rises in fuelwood and charcoal
prices -~ a doubling in many places. These increases
place an intolerable burden on those least able to
affora it. '

e Without adequate attention to the energy problem,
therefore, economic growth in the Third World will be
stifled., It is well established ‘hat growth in per.
capita GNP and commercial energy consumption (fossil
fuels, hydropower, and other modern forms of energy)
are inextricably linked. Studies show that a 1
percent rise in LDC income will typically require a
1.3 percent rise in commercial fuel consumption;
without fuel, that growth will not occur.

2. AID’S ROLE IN ADDRESSING LDC ENERGY PROBLEMS

AID’s role is to help ensure an adequate energy supply to
meet its goals in agriculture, rural development, hsalth,lapdf
other areas. Through its energy activities, AID can help to
substitute indigenous energy sources for fuelwood and = -

1Y



PROGRAM RATIONALE 5

imported oil,yihtrodﬁCe more efficient ways of using existing
energy resources, and help countries make wise energy system

choices and investment decisions. .

The Office of Energy plays a unique role within the Agéncy.
In support of Agency energy objectives, the Office develops

nevw approaches to energy problems through research and

adaptation; it applies these new approaches worldwide in
collaboration with Missions. In addition, it formulates
energy policy for the Agency. ' .

To carry out its responsibilities, the Office of Energy has.:
set three goals and corresponding obdectives;

1. Goal: Reduce economic inStabilitiicaﬁééd&5§§
overdependence on imported oil = =

Objectives: Expandvusejof*lhdiééﬁéﬁSfﬁﬂgrBXi%P?Ph;
fossil and renewable; and increase energy
productivity. : nteant. ellele

2. Goal: Ensure availability of energy for sustained
rural development IR R R

Objectives: Satisfy basic energy needs of rural
populations for cooking ‘and ‘heating; agriculture; "
‘and rural industries,'aspecially agroprocessing.

3. Goal: Foster private enteiptise'energy developn&hﬁ
and management '

Objectives: Promote policy reform to improve
functioning of energy markets; build local private:
sector capabilities, and increase the flow of.
technical and financial resources from the U.S.
private sector. -

\9



IIT. PROGRAM DESCRIPTION

To meet its three goals - (1) reduce economic instability
caused by overdependence on imported oil, (2) ensure
availability of energy for sustained rural development, .and -
(3) foster private enterprise energy development and ;
management —- the Office has defined four priority topical
areas for its activities during the period FY86-FY88. These
are: energy policy and analysis, conservation and demand -
management, resource development, and power systems
development. Within these. priority areas, the Office has
identified 12 specific program initiatives that address
energy for development problems of concern to a significant
number of Missions and that are carried out in close
collaboration with those Missions. The Office, to the
extent that budgets allow, also provides general Mission
support on topics of interest to only one or two specific
countries. Both these Mission-related activities are
augmented with a systematic training program in the United
States for LDC energy personnel.

This section describes the 12 program 1n1£1a£1vea, general
Mission support, training, and research components of.: the:
Office’s overall program for FY86-FY88,

1. OFFICE OF ENERGY PRIORITIES

To set priorities, the Office of Energy systematically
analyzed development needs of AlD-assisted countries. The
four priority areas defined by the Office are based on this
analysis. The areas were selected in consultation with AID
Missions, regional bureaus, and outside parties, and they
take into account the activities of other international aid
and lending institutions. Several of the initiatives listed
under these priority areas are "new” and the work during
FY86 is mostly of a research nature; others are a
continuation and, in some cases, an expansion of existing
Office activities. As shown in Figure III.1l, each
initiative is directly linked to the goals and objectives of
the Office. But, as shown in Figure III.2, the probability
of achieving these goals and objectives varies with each
initiative. For example, despite the 1mportance of energy
pricing reforms, the likelihood of effecting major changes
in this area is not as high as for other types of activities
the Office might be engaged in. These priorities ond
initiatives constitute, therefore, a "portfolio” of
activities that best balance the energy needs of AID-
assisted countries with the resources available to the '
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PROGRAH DESCRIPTION )

Officéfand,thegLiEéLihqu”bfﬁSuééess;‘,More_details:on.éQChl
initiative'ahd}é;ébmbletéllistihg_ofgplaqnedfacdpmpliéhméﬁté
for each ovef=théghé§téthfqe'fiScalfyéarsléan.be found -in "
annex B. ' o :

The Office pr#ohitiéSignd”asg¢cia§é§:iﬁiﬁigiiyésiéféJééi
follows: . T - -

Energj}Pbliéy and,Anél&éié

1. Energy Analysis and Assessment
2. Energy Pricing -~ = - N
3. Barriers to Private-Sector Participation:
in Energy Development R,
4. Irrigation and Energy Planning in River ‘Basin’
Development - ‘ o T

GEnérknyonservation'and Dqundfﬁaﬁa@éﬁéﬁff?

5.  Energy Conservation 1.
6. Energy for Irrigation Pumping

Reébﬁrée Development

- 7. Coal Development and Use e
- 8. Natural Gas Development and Use:'
.9. Household Fuels and Fuelwood

! waér*Systens-Devalopment'

10. Rural Electrification L
11, Industrial‘and Village-scale;Powe?;SyStqmgj
12, Small Utility*sqale Power Systems., =

1. Energy Analysis gnd-AgséﬁsnenL

‘For any energy action, a prerequisite for sound decisions is
dependable information about the options being considered, .
the alternatives to them, and the conditions they address..
Since AID-assisted countries are allocating up to 40 percent
of their development budgets to energy, assistance in
analyzing energy needs and potential investments is

! The Office has prepared a detailed program plan for energy
conservation which serves as a prototype for the program .
plans that are being prepared during FY86 for the other
priority areas and associated initiatives. Refer to

Strategy and Program Plan for Energy Conservation FY86_and" -

FY87, Office of Energy, October 1985.
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critic&lly-importanﬁﬂifi£hé’ﬁaste»of'precious’time‘and
resources is to - be avoided. -

This initiative will meet needs for energy analysis and ‘
assessment of three types: (1) integrated national energy:’
analysis as a basis for major investment decisions and
policy dialogues; (2) integrated regional energy analysis,
focused on regions of special interest (such as rUralfareasj
with development potential); and (3) sectoral energy '
analysis, focused on alternatives for particular sectors of.
the energy economy, such as the electric power system.

Major accomplishments are expected to include the folléwing{

e National energy analyses in three countries selectqd'
in consultation with regional bureaus. Possible )
country applications for FY86: Pakistan, India,
Haiti. :

e One regional energy analysis project each year.,
Possible country application for FY86: Senegal.

e Plan for a power system policy prodect,vfocused.bh'
improving the technical quality of electric power
system planning in AID-assisted coumtries and .

assessing the role of power systems rehabilitation
(FY86). :

® Development of a model approach to providing.
national energy data to private sector parties .in
AID-assisted countries. Possible country
application for FY86: . Pakistan.

® Investigations of modern data system technologies as’
aids to energy analysis and data dissemination in:
AlD-assisted countries. Possible country
application for FY86: Pakistan. ‘

2. Energy Pricing

Although sound and realistic pricing results in the most.
efficient allocation of resources, 2anergy prices in most’
LDCs reflect a history of widespread government ,
intervention, generally to provide cheap energy to poorer
people. Many AlD-assisted countries, for instance, L
subsidize petroleum product prices, even when these products
are imported. 'Gasoline prices are often used to cross-
subsidize other fuels such as kerosens or diesel. 1In a
number of countries, electricity tariffs do not even
generate enough operating cash flow to cover debt service.
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Dealing with the soc1al and polltical problems underlying

" existing pricing policies is difficult. This difficulty is
compounded by a number of other problems inherent to LDCs.
including establishing proper values for traditional energy
sources such as fuelwood and charcoal.

The obaectlve of the Office’'s energy pricing initiative is
first, to define alternative means of moving toward more
efficient energy pricing policies in LDCs without totally
ignoring equity objectives, and second, to develop
appropriate analytical tools to evaluate these means. To
achieve these objectives, the Office has defined a. two-fold
strategy aimed at (1) prov1d1ng technical assistance to the
Missions in energy pricing policy analysis, and (2)
developing host governments’ ability to evaluate alternative
pricing policies and engage in a constructive dialogue on
energy pricing issues with the Missions and the
international lending institutions.

This strategy, which will be implemented in close o
collaboration with the World Bank calls for the following:
major accomplishments: ’

e "Alternative paths” for energy pricing policy
dialogue in LDCs, including assessment of specific
approaches (e.g., energy conservation) to mitigate
the impact of energy price increases. Poasible
country applications for FY86: Bangladesh, Egypt,
Pakistan; for FY87: Jamaica, Kenya, India, Ecuador,

" Peru.

® Reports on state~of-the~art methodologies for
- analyzing alternative energy pricing policies,
.particularly second and third best pricing policies
in specific country settings. Possible country
~ applications for FY86: Bangladesh, Egypt, Pakistan,f
. for FY87: Jamaica, Kenya, India.

e Case studies documenting pricing reform successes
and failures in countries where extensive pricing
studies have been completed. Possible country
applications for FY86: Ecuador, Egypt, Indonesia,
Pakistan, Philippines, Sudan, Thailand.

3. Barriers to Private-Sector Participation in
Energy Development

Fostering the development of private enterprise is a:
cornerstone of AID’s development strategy. Unfortunately,



PROGRAM ‘DESCRIPTION 12

many AlD-assisted countries restrain the private sector;.

this is particularly true in the supply, distribution, and.
management of energy. Some of the most common barriers to
private-sector energy investments (in addition to pricing)
include parastatals or authorized monopolies that have
preferential status in obtaining capital or foreign :
exchange; restricted access to domestic markets by foreign
firms; and unrealistic licensing, taxation, and o

import/export policies.

Although the Office recognizes that most of its projects
have the potential for strong private-sector involvement and .
incorporates this into each project’s design, three areas
emerge as most 'important: (1) the development of
decentralized power generation systems for both grid-
connected and isolated applications; (2) the development of
small oil and gas fields; and (3) energy conservation.

Major accomplishments planned under this initiative include:

® One case study of the barriers to development of
small oil and gas reserves, showing the development
options and specific obstacles to local and U.S.
private-sector participation. Possible country )
application for FY86: ‘Tunisia, Pakistan. ‘

® Model small oil and gas contracts. Possible countr&
application for FY86: Tunisia, Pakistan. =~ '

® Analysis of laws, regulations, and practices
governing private decentralized electric power _
~generation, and comparison with those in the United
- States and other developed and devuloping countries.
- Posslble country application for FY86: Pakistan, .
-Philippines, Thailand, India, Bangladesh.

® Organization of two to four Technology Transfer

"~ Teams to promote US and AID-assisted country private
sector investment in small power systems, and energy
conservation *in the industrial and power sectors
. (FY86). D

4>:fIrrigation and Enqgég_gigggig n R»i‘ 'B's’n
Development o ' '

“AID is currently involved in efforts to develop river basins
in Africa (Senegal, Niger, Somalia), Asia (Sri Lanka), and
Latin America (Haiti). AlD-assisted countries in Asia will
invest some $40 billion in irrigation/hydroelectric dams

X 99,
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over the next 15 years. In Africa, AlD-assisted countries

plan to inve t roughly,$20’billiod.“

Even though these investments are massive, little attention
has been directed to linking agricultural planning and the
associated energy requirements of agricultural activities.

This initiative will focus on research to better understand
that link.

Major accomplishments include:

e Model energy analyses linking agricultural :
~irrigation needs to energy potential of a river
- basin development project.  Possible country
~applications for FY86: Mahaweli Ganga development
‘project in Sri Lanka, Senegal for the OMVS Agency
- (Operation de Mise en Valeur du Fleuve Senegal).

® Project Paper approved during FY86 for the Enefgy'
for Agriculture project. ' '

® Detailed program plan for Office of Energy ,
- activities in this area including a comprehensive
strategy for irrigation and energy in river basin
development. ‘ '

75. Energy Conservation

Energy conservation offers AID-assisted countries the

cheapest and quickest way to begin meeting the énépgyr, o
‘requirements necessary to attain development objectives in
agriculture, industry, and other key sectors. World Bank
studies and AID’s own experience indicate that by 1990, .
developing countries can save 10 percent or more of their

1981 commercial energy consumption, mostly with investments
that can be paid back within 2 years.

AID’s conservation activity strives for a large and A

- immediate reduction of an LDC’s energy demand: 15 percent
of commercial energy use in the industrial and pover
sectors. Priority focus will thus be on oil and electricity
conservation. Emphasis is placed on leveraging private:
investment and all Office of Energy activities include the
local private sector as a 'primary actor in the design and
implementation of energy-saving programs.

>
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Major accomplishments expected include:

® Assessments of institutional éhd'poliéy barriers to
energy conservation, particularly as they relate to

private sector participation. Possible country
applications for FY86: Egypt, Pakistan, S
Philippines, India, Sri Lanka, Indonesia, Thailand,
Ecuador, Haiti, Peru. : ’

e Energy conservation revolving funds for pfivate-v
sector enterprises., Possible country applications =
for FY86: Egypt, Pakistan, Indonqsia, Thailand.

® Pilot demonstration projects of "innovative"
private-sector financing. Possible country o
applications for FY86: Dominican Republic, Jamaica,
Ecuador, India, Pakistan, Philippines, Thailand.

® Model energy conservation program for small ,
industries, particularly agroprocessing industries.
Possible country applications for FY86: Sri Lanka,
Haiti, Pakistan, Thailand, Indonesia. '

® Model road transportation energy conservation
program. Country application for FY86: Costa Rica;
for FY87: Pakistan, Egypt, Thailand, Sri Lanka.

® Organization of Technology Transfer Teams for energy -
conservation, including cogeneration. Possible
country applications for FYB6: Pakistan, Egypt,
Latin America/Caribbean region; for FY87: Thailand,
India, Indonesia.

6. Eggggx for Irrigation Pumping

Many AID countries rely on irrigation to increase ,
agricultural output. Gravity-fed irrigation has been
largely exploited, and pumping is necessary to supply
additional water to crops. For example, the green
revolution in South Asia is inextricably linked to ‘
irrigation, but the large irrigation systems in those = -
countries require awesome amounts of power. Over 23 percent:
of the power gwnerated in Pakistan is used for irrigation.
pumping. In India, the connected load to agriculture,
primarily for irrigation, increased from 118 megawatts in
the early 1950s to almost 13,000 MW by the late 1970s,

' Affica~ndw faces the difficult decision of how much

iliphigatipn its drought-plagued countries can afford;y*Whiyéﬁ

s
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ﬁnbfbhe questions that increased_agriculturalﬁoutput will'hbtf

occur without some increased level of “irrigation, the high .
costs of pumps and recurring fuel costs seem to preclude-
irrigation in many areas. The decision to irrigate must be
considered very carefully with regard to cropping patterns
and appropriate pump selection, as well ‘as the broader

issues of agricultural planning, power systems planning, ‘and"

appropriate pricing policies,

Under this initiative, the Office of Energy will assist
Missions in improving the effectiveness of pumping systems
in Asia and elsewhere, where irrigation is well established,
as well as in Africa and elsewhere, where basic decisions
about pumped irrigation are just being made. It will also

assist Missions in examining the broader policy and plannihg

issues associated with pumping system design.
Major accomplishments expected include:

® Research studies and conferences examining energy
requirements for agricultural expansion using pumped.
irrigation and examining various irrigation pumping
options, including centralized and dispersed power
systems. Possible country applications for FY86:
East Africa REDSO, Sahel, India; for FY87:
Bangladesh, Indonesia, Sudan.

e Model marketing program for selected energy-—
efficient pumps using innovative marketing _
strategies (e.g., warranties, maintenance, and spare
parts contracts). Possible country applications for
FY86: Pakistan, Bangladesh; for FY87: Senegal. '

e Model "incentives” program (e.g., import duty
- relief, loan progranms, price subsidies) to promote
energy-efficient pumps. Possible country application
for FYB87: Pakistan. :

e Model electric utility pump testing program

‘ patterned after the PG&E model that provides free
irrigation pump test services to farmers. Possible.
country application for FY86: Pakistan, Egypt; for:
FY87: 1India.

‘@ An agriculture/energy resource center es&abliéhihgga
‘ data base on energy requirements for agriculture.
FY86 will focus or irrigation.
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Coal is the most likely choice of one-third or more of AID-
assisted countries as the heart of the country’s commercial
energy supply when oil prices begin to rise again. In
particular, for AID-assisted countries with coal resources
of their own, coal is a resource that can be developed and
used with readily available technology and offers abundant
opportunities for private-sector initiatives. If it can be
provided to decentralized users in relatively clean-burning
forms, coal can play an especially broad role in meeting
energy needs in these countries and other countries with
ready access to coal imports. VYet, this energy source has
been developed and used in very few AID-assisted countries.

The coal development and use initiative will support U.S,.
bilateral assistance programs in determining and realizing:
potentials for coal use. ‘ - o

Major accomglishments include:

® Coal resource inventories in.two coun£rié5 ber year.
Possible country applications for FY86:  Niger and
Cameroon. '

e Clarification of local privaﬁe%éécﬁdfkdbportunities
in coal development and use. - Possible country
applications for FY86 and FY87:! Pakistan and

Indonesia.

e In coordination with coal briquetting activities,

- tests of low-temperature pyrolysis as a coal .
utilization technology for AlID-assisted countries.
Possible country applications for FY86: India,
Pakistan, Haiti. :

e Working with the U.S. National Coal Association,
' study of issues and options in using U.S.. coal to
help meet energy needs of developing countries.:

8. .Natural Gas Development and Use

Several AlD-assisted countries have natural gas reserves
that are untapped or underexploited. At the same time,
significant natural gas discoveries are being made. As of
early 1985, AlD-assisted countries had proven reserves of
more than 174 trillion cubic feet of natural gas. Twelve
countries have reserves of more than one trillion cubic
feet, yet only five (Bolivia, Egypt, India, Indonesia, and
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Pakistan) are currently producing over 100 biilibhv¢ﬁbf¢ﬁ
feet per year. ‘ et T T TR

Programs aimed at developing and using natural gas offer.
several benefits. They can replace imported oil in 4
industrial and power generation; provide new sources of
transportation fuels; add to rural energy supplies by
developing small gas fields in remote locations; serve as .a’
stepping-stone for industrial development; and provide an’
cpportunity for greater private-sector participation.

The Office will concentrate its activities on (1) promoting’
the use of gas from fields where the reserves are too small
to justify pipelines to existing markets, but which could be
used economically on-site for rural enterprise development
and/or decentralized power generation, and (2) developing -
natural gas-based transportation fuels, particularly :
compressed natural gas (CNG). '

Major accomplishments planned include:

e Summary of current natural gas development programs
in AID-assisted countries with moderats to large
natural gas reserves and detailed program plan for .
Office of Energy activities in natural gas
development and use (FY86).

e Feasibility studies of developing remote, small -
natural gas fields. Possible country applications
for FY86: Thailand, Pakistan. \

@ Feasibility studies on the use of natural gas for :
transportation fuels. Possible country applications
for FYB6: Thailand (CNG), Egypt (CNG); for FY87:
Indonesia (methanol), India (methanol), Bangladesh
(CNG) .

9. Household Fuelsa and Fuelwood

For most of the population in most AlD-assisted rountries;:
the dominant energy source is biomass, especially fuelwood
and wood charcoal. Yet fuelwood is an increasingly scarce
resource, associated with advancing deforestation. To help
a great many families meet their basic needs, it is . '
essential to increase fuelwood production and/or find

substitutes for fuelwood. ' SRR ’

)
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Complementing wood production initiatives in AID forestry-
and agricultural development programs, this initiative:
focuses on the development of fuelwood substitutes, looking
first at the potential for a hydrocarbon solid fuel —-- coal
or biomass briquettes —-- to be produced and distributed
cheaply from local resources. ' -

Major accomplishments include:

e Feasibility studies and market assessments for
briquetting, including the development of a reliable’
feasibility study methodology. Possible country
applications for FY86: Haiti, Pakistan, Sudan,’
Niger; for FY87: Botswana, Zambia, Indonesia, Peru,
Morocco.

® Research on health risks of coal briquette use.
Target for dissemination of results: FY87.

o Feasibility studies of agricultural residue
briquetting (FY87),

o Foeasibility study of multifuel briquettes (i.e.,
briquettes from both coal and biomass) supplied”
interchangably to the same markets. Possible
country applications for FY87: India, Pakistan.:

10.\ Rural Electrification

Historically, rural electrification (RE) has occured as one
of two processes: (1) extending services outward from an
existing supply grid serving a major urban center or region
or (2) extending services from major hydroelectric projects
to take advantage of low~cost or surplus power. But as the
cost of expanding electricity services has increased, the
attractiveness of RE has been reduced. At the same time,
studies of past RE programs have begun to qur. stion the value:
and effectiveness of RE -- at least as it has been

practiced. For example, the high reliability and other
system performance standards (and concomitant costs) set by
donors and lending agencies are being questioned; self- (or
auto-) generation of eloctricity by villages, small towns, .
or remote industries often could provide aceptable laevels of
service, at lower cost, than electricity from an :
established, integrated supply grid. The studies also found
that electricity is not as necessary or desirable for some
activities as formerly believed. For instance, irrigation
costs have gone up in some circumstances where electric sets
have displaced diesel pumps. The potential for substituting
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electr1c1ty for. flrewood and other cooklng and heating fuels
is also much smaller than originally expected.

It is clear that RE requires more careful planning and
design than it has received in the past, including more
attention to matching electricity service systems to needs
and more consideration of how RE fits in a larger, longer-~
term development context. The Office of Energy recognizes
that expansion of electricity services will be appropriate
in some circumstances, but that cther energy sources will be
more appropriate in others. It also recognizes that
efficient use of available human, natural, and financial
resources for RE is essential if the needs of rural
populations for all forms of energy are to be met.

Accordingly, the Office’s activities will concentrate on (1)

issues of decision-making, planning, evaluating, and

assessing the operation of RE projects; (2) comparing RE and

alternative systems for supplying energy to rural
populations; (3) examining the potential state-of- the—art
technology to support innovative approaches to RE; and (4)
rehabilitating utility systems including improving
management.

Major accomplishments planned include:.

® Analysis of principal issues in RE and preparation

- of detailed program plan for RE policy project
focused on improving the technical quality of RE
planning in AlD~assisted countries (FY86).

@ Development c¢f analytical framework for use in
assessing RE alternatives and definition of
innovative technological, institutional, and .
financial approaches to RE including utility
rehabilitation and improved management (FY86).

e Case studies, including visits by assessment teams,
examining innovative systems or changes in RE
directions in two countries per year. Possible
country applications for FY86: Indonesia, India.

@ Visits by utility rehabilitation teams to two
countries each year. Possible country applications
for FY86: Somalia, Pakistan.

o Preparat1on of "Rural Electrification Guide” for AIDi
MlSSlons, host governments, utilities, and. prlvate
’flrms in AlD-assisted countries (FY87).

79
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11. Mﬂl&nﬂﬂlawm
Modest amounts of energy can breathe life into a fegidn; bu£

AID-assisted countries will be hard-pressed to supply even
small amounts of power for rural industry to develop or to
supply power for agricultural purposes. In 1985, the
installed power generating capacity in AlD-assisted :
countries averages about 50 watts per person, a pittance of
power that has to be stretched over lighting, rural industry
use, agricultural pumping, and a myriad of other demands. ‘
(This compares with over 3,000 watts per person in the

United States.) While LDC use of power seems miniscule,
just to maintain this 50-watt level given population growth
will require the addition of roughly 47,000 MW of generating
capacity in AlD-assisted countries by the year 2000 -- at a
cost of over 370 billion. Sustaining present growth trends
of 6~7 percent annually will require much more, on the order
of $175-250 billion. This level of capital investment will
be difficult if not impossible for LDC public sectors to '
raise. Without mobilization of private capital for
investment in private power generation, economic growth will
stagnate.

Analyses by the Office of Energy and others indicate that. "
smaller-scale systems, on the order of 5 MW or less, tied to -
specific end uses in rural industry or agriculture are much
more likely to attract private investment than large-scale.
pover plants of 500 MW or more. '

Under this initiative, the Office will work with Missions \
and with the U.S. private sector to develop a small power
approach to the point that private investors, other donors,:
and LDC governments will find such systems an attractive
alternative to supply much needed power.

‘Expected accomplishments include the following:

e Preparation of "Small Power Guidé"<tqﬁbehmade
available to Missions and LDC private-sector
companies (FY86)

® Country-specific market assessments of selected:

~ power systems, with emphasis on readily available
modular packages. Possible country applications for
FY 86: Pakistan, Philippines, India, Costa Rica.
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) Organlzat1on of a Technology Transfer Team: for small:
power systems (<5 MW) and visits to two. countries
each year. Possible country applications for FY: 86f3
Pakistan, India; for FY 87: Phlllppines, Costa
Rica.

° Prototype assessments of the role of small power.t 
systems in power master plans as an option to. supply
power for rural and industrial development
activities. Possible country application for FY 86
Pakistan; for FY87: India.

e Jointly with Mission and regional bureaus, a ser1es
of high level meetings with host governments on
small power opportunities. Possible country
applications for FY86: Pakistan, India, Egypt,
Madagascar. ' :

12. Small Utilitx—ggale Pover Systems

Over the next 15 years, AID-assisted countries will requxre
staggering amounts of capital -- $175-250 billion -- to
build power generation facilities. Much of this new
capacity will be based on imported oil; the resulting trade
deficits will have a crippling impact on investment in other
development sectors. Only a handful of AID countries are
net exporters of oil; others have a variety of small energy
resources that can be tapped to displace oil-fired
generation. The most important of these are biomass, small
natural gas fields, low-quality coal, and small hydropower.

Multilateral lending institutions do not have the capability
to undertake the necessary pre-feasibility work necessary to
launch LDC projects using indigenous fuels. Since the U.S.
energy industry is a world leader in much of this.
technology, AID plays a unique-role in adaptlng and
transfering existing and emerglng technologles in this area
by assisting Missions and LDCs in carrying out pre-.
feasibility work.

Major accomplishments expected incIudet

e Detailad program plan for Offlce of Energy

' activities in small-scale utllity power systems,
including needs assessmen{s 1n AID assisted. .
~countries (FY86) ‘
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® Prototype market assessment.s of - selécted systems, .

- with emphasis on readily available modular. packagus -
such as combined-cycle and bLiomass-fired steam T
systums. Possible country applications for FY86:
Pakistan, Philippines, India. '

® Organization of a Technology Transfer Team for small
power systems ( 5 to 50 MW) and visits to two
countries per year. Possible country application
for FY86: Pakistan; for FY87: India. o

o Prefeasibility studies for two or three projects,
including one or two projects based on conventional -
- fossil fuels (e.g., combined cycle using natural
- gas) and one or two projects using solid biomass §
(e.g., bagasse from fuel cane) as a fuel. Possible -
country .applications for FY86: Jamaica, Egypt,
Pakistan; for FY87: India, Latin America, and
others to be determined. S

e Training of personnel from USAID-assisted country .in"
U.S. utilities such as Southern California Edison
and Pacific Gas and Electric in the area of small
utility-scale power. o o T

2. GENERAL HISSIéN SUPPORT

The primary focus of the Office is the support of energy-—
related activities in the field. This support takes both a
directed and an ad~hoc form. In its directed form, the
Office works with Missions worldwide to define energy
development problems and to develop and apply =olutions to
those problems. The 12 program initiatives desc: ibed above.
have been developed in response to energy needs apparent in
many AlD-assisted countries. New approaches to fuelwood
substitutes or to an energy conservation problem ars
developed with one or -two Missions and are then used as
"models” that can be applied in other countries. 1In ,
applying these approaches, the Office uses the services’ of a-
multi-disciplinary team of experts composed of AID staff =
members and outside consultants who have extensive B
experience with the approach being applied: Thus, lessons
learned in one Mission are built upon and transferred to
other Missions. ‘ ‘

In responding to gd-hoc Mission requests, the Office - .
- provides assistance on a wide variety of topics that may not
. necessarily have direct and widespread relevance Yo problems
" in other countries. For example, a natural gas development -

A7
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problem in one' country may be so site-specific that lessonsﬁ;
learned there will not be of much interest to other "
.Missions. Nevertheless, the Office has a broad range of
technical assistance available to it and provides that -

assistance to the extent that the budget allows.

In FY86, the Office will hold a series of briefings with
regional bureau energy staff responsible for activities in
the countries of each region. The aim of the briefings is

to tailor Office activities more closely to Mission needs in
each country. A short plan will be drawn up for each region
describing the energy priorities to be addressed. The

spring 1985 Asian energy officers meeting in Manila will
serve as a model for these regional plans. The Office will
also conduct a series of "technology applications” briefings
to inform regional bureau energy staff of recent , o
developments in energy technologies and energy policy.

3. TRAINING

In FY86, the Office will prepare an energy training needs
assessment for AlD-assisted countries. Needs will be broken
down by topic (e.g., financial management for utilities, -
energy conservation in the textile industry) and by’
geographic region (Asia, Near East, Africa,.Latin America
and the Caribbean). A precise needs assessment annot be
conducted without extensive field work, which is not
possible given FY86 funding levels. In FY86, the needs
assessment will be based on past experience of the Office’'s
conventional and renewable energy training programs, on
discussions with regional bureau energy staff, and on
discussions with Mission staff (piggybacked onto Office ,
project staff visits), both in the field and in Washington,
D.C. '

The assessment will pay special attention to an analysis of
training needs in support of the Office’s program and to
training needs generated by the Office’s goal to promote
greater private-sector participation in energy development.
In FY87, this assessment will be updated and revised with
information acquired through additional fieid vigsits and
manpower assessments carried out in AlID-assisted countries..

As part of its Management Decision Support System (see R
Section IV.2), the Office in FY86 will compile a survey of -
public and private training programs for both multilateral -
and bilateral donors. The Office is also_cdmpilingza,.V['
catalog of classroom and on-the-job energy training programs
in the United States, both in academic institutions and in.
industrial and other private settin;s. The needs assessment

25
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and the training program SQrvéys'Qilfﬁbeﬁééﬁductedﬁby the

Institute for International Education, the Office'’s prime.
training contractor. ' o o S S

4. RESEARCH

Research and development activities are an integral part or
the Office’s program initiatives. This integral¥&d approach
ensures that research activities are focused on specific
development needs of concern to the Agency. As such,
research priorities in energy fall mostly in the category of
"applied research” (i.e., to solve specific problems) as =
opposed to "basic research” (i.e., to advance understanding
without concern for specific development problems). -

The Office does not sponsor research aimed at developing
"new"” technologies or hardware. On the contrary, the bulk
of energy research activities are directed at matching and,
in some cases, adapting, existing or emerging technologies
to specific development needs and, at the same time,
developing adequate institutional mechanisms to ensure
market penetration.

Within this framework, the Office’s energy research
priorities are divided into four areas: exploratory
research, policy research, resource development, and
technology adaptation and application.

Exploratory Research

Exploratory research examines development trends in AID-
assisted countries to determine where energy poses a:present
or future constraint to development. ‘Priority research
topics are: L ' ' ‘

e How can water\resource’éystémS'planning~in.rivef
basin development be better linked with.energy
planning? Rt RE i R L

® What will be the future role of. solar energy and
other renewable energy sources. in development =~ .
~assistance projects?.

- Whgilaréjthé impacts of urbanizatithohﬁéneﬁQy}”RJlﬁp(
‘demand patterns in AID-assisted countrjés?‘ﬁﬂcyfwilLﬁ'
these affect energy availability fprﬂrPF?1  R

development?

fO:‘H9§fdan‘effective éneréy\¢9h5éf?é£iaﬁﬁméééﬁréﬁ 5¢:
'~ applied to road transport?
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Policy research examines: issues dealing. w1th 1nst1tutional
~pricing, and other policy. constraints to- developmenti doil
identifies options to reduce those constraints._ Priority'

questions are: . . - -

e What are the most effective methods for analyzing
alternative energy ‘pricing’ policies?

‘@ What are the primary barriers to’ private sector

'"participation in energy: development in® AID—assisted
- . countries and what are effective means to remove _g”
 “those barriers?

gggource Development

Resource development research focuses on: methodologies for
fossil fuel exploration, benef1c1at1on, and development, ‘and
on determining renewable energy potentials 1n AID—ass;sted
countries. Priority topics are: ,

e What are the most appropriate coal resource
investigation techniques for AlD-assisted countries?
What new technologies for coal beneficiation can be
applied in AlD-assisted countries? '

@ What biomass fuels offer the best potential to .

'~ substitute for fossil fuels and wood? What is the
' specific potential for using sugar cane, rice hulls
~“and other agricultural residues? - :

'ﬂo_;What are the development options for remote and
- small gas fields, especially for usa in nowar.
'generation and transport°

nTechnologx Adagtation and Agglication -

Technology adaptation and application research adapts and
applies emerging energy technologies to: development problems
'in AlD-assisted countries. Priority topics are:

llo ‘What advances in modern data systems technologies
- are most applicable to energy analysis in AID—~, -
'assisted countries? o

foigHow can innovative "third party financ1ng schemes
wﬁﬁbe best applied to energy development proaects?



compare with decentralized optlons°

‘What advances in low temperature . pyrolysis

technology can be applied to use of coal: ‘and biomass
‘ fuels in AID-assisted countries?

How applicable are combined cycle power systems
using natural gas and fluidized bed boilers to °
energy problems in AID-assisted countries?

What is the role of: small, decentral1zed power
systems in the power systems of AID-3551sted
countries?
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IV. PROGRAM IMPLEMENTATION

This section presents the Office’s organization and
staffing, internal management decision support system, .
outreach and information dissemination program, the plan for
outside support agreements and contracts, and budgets for ‘.-
each of the next three years. .

1. OFFICE ORGANIZATION AND STAFFING =

The organization of the Office provides a tramewvork tor
assigning responsibilities to the staff to ensure that the
objectives of the various projects and initiatives as
described in section III (Program Description), are met.
From an Agency budgeting viewpoint, the Office consists of
six active "projects” ending in FY87 and one new project
starting in FY86 -- the Energy in Agriculture Development
project (936-5731). The active projects are:2 T

e The Energy Technical Service Support ProJect (936~
5702) ' s
o‘;The'Bi§éhéi§y;Sy5£emSjaﬁdfiéchnb1bgyféﬁ&ié§ﬁf@§36;iLK‘

e The Conventional Energy Technical Assistance Project
(936=8T24) 1 L R e

° .fﬁe Eﬁergy Policy'DeVel6phéh£?§ﬁﬂ;g6ﬁ%§é¢2£i§§}
Project (936-5728) ' SR e e

e The Renewable Energy AppliéaﬁipnéﬂahdﬂIbiiﬁing
Project (936-5730) L ‘~‘v'ivﬁfﬂf\sv'j7'."
e The Conventional Energy Traihinglpfoiéct}f936-9997).:

The Office has adopted a "matrix” management organization
that assigns management responsibilities for each of the
projects and each of the initiatives to a specific staff
member. : ’

2 Two other projects, the Low Cost Energy Technology Program: ..
(936~5701) and Small Decentralized Hydropower Project (936-. .
5715), have ended in FY85. . Some activities that have - |
already been funded will, however, be carried into FY86.



The Office of the‘Directof has been strengthened to
formalize the importance given by the Office to the
improvement of planning and design activities at the start-
up of program initiatives, and outreach and information

dissemination at the conclusion. The Office of the Directot

assumes primary responsibility for implementing the
management decision support and program planning and ‘
budgeting systems, and for coordinating all outreach and
information dissemination and publication activities.
Technical assisiance to the Missions is coordinated by the
Office of the Director; the assistance itself, however, is
provided by the Office staff.

The FY86 staffing plan calls for eight RSSA and PASA staff
to be located on the premises, in addition to the Office’s.
eight professionals and four secretaries.® The staff- -
organization is given below:

Office of the Director

Directqr ‘5e{ejAlathacobsA
Deputy . James Sullivan
Initiative Evaluation Team ~  Alan Jacobs

James Sullivan

Pamela Baldwin . .
David Jhirad #% . -
John Kadyszewski

;ran Management and . Shirley Toth

S

> RSSA stands for Resources Support Services Agreement and
PASA for Participating Agency‘Service;Aggepmeny;j5R$SA'and_

PASA staff are marked with,afﬁ#”."

4 Program management and outreach responsibilities include
initiating and coordinating the annual program planning
exercise, managing-the project control system, and
coordinating all information dissemination and report
publication activities. Oak Ridge National Laboratory,
already responsible for the Energy Policy Resource Center,
implements and maintains the decision support system and
integrates its information and data bases with those of the
Center. .
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Progran In1t1at1ve Hanagers'

iEnergy Analy51s and Assessment}

'?iEnergy Pricing

QBarriers to Private Sector

,:Participation

”Irrlgatxon and Energy Plann;ngfrmk

. Energy Conservatlon gnlberto>3abadaif

’nCoal Development and Use

1lNatural Gas Development/Use

' Household Fuels/Fuelwood

2.

Rural Electrificatlon
1V1llage—Scale Power Systems

1Utility—5cale Power Sytems

;Sam Schweltze g

fDavid Jhiraa;*j
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‘Pamela Baldwin
‘EDavid Jhirad *

fPamela Baldwin

Jamés Sullivan:

f,Energy for Irrigation Pumping JiJanine Finnell ‘¥

‘Charles BllSSi
éCharles Blzss
 Alberto Sabadell
fDavid Jhlra %

HANAGEHENT’DECISION supéORT"SYernf

While the program initiatives, general Mission support anc
training components of the Office’s overall program are -
directed toward Missions and host governments, the

management decision support system is mainly for internal’

Office use.

The system has three basic obaectlves.,

1. To develop and present the information needed for
annual program planning activities :

2,

To provide timely budget, cost,

and milesﬁbne'

information on current activities and proJects to'

1mprovn their management

To provide a framework for developing, a556551ng,
and comparlng proposed Office 1n1t1at1ves.' :
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achiove thess objectives, the Office has defined four.

To .

~areas of activities: .

1 éfé{'.;gag,ifafg;*% of -the ‘annual program.plan

3. Development of 'a decision support system

‘,4.“Imblgméhtatibﬁl6fi$ fdr@é1fﬁﬁ&&é&ﬁ;gggﬁfgi%é&gaé@;%f

Anﬁhal Program Plgg‘Prggéfatioﬁlﬂ

Preparing the annual program plan requires the participation
of the entire Office. In addition, outside experts will be
brought into the process on an ad-hoc basis. The format and
outline of this program plan will serve as the basis for the
FY87 plan. The comments received from the publication of
the plan and the plan review workshop (see Section IV.3
"Outreach and Information Dissemination”) will be
incorporated in the next plan. A major activity will be the
preparation of detailed plans for many of the program L
initiatives described above, similar to those that are being
prepared for energy conservation, coal briquetting, and ‘
minihydro power.

Initiative Evaluation

To ensure that proposed Office initiatives are consistent
with the Office’s priorities and budget, a formal yet simple
evaluation process for initiatives is being implemented. As
part of this process, an evaluation team will review and
approve all proposed initiatives. The objective of the
evaluation is not to stifle staff initiative but rather to
ensure that all idcas receive equal attention and to )
capitalize on the experience, expertise, and resources
~available to the Office.

Initiatives will be presented to the team by the sponsor,

- who will prepare and circulate a paper on the initiative
prior to the review meeting. The paper, 3 to 5 pages in
length, like those contained in Annex B of this plan, will
describe the purpose of the initiative, its link to Agency
and Office goals, and the propcsad scope and implementation
strategy, together with budgets and implementation -
milestones.
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Decisibn Support System Develbgment'

A decision support system is being developed to provide the':
Office with (1) a comprehensive computer data base O
containing substantive information on AID-assisted o
countries, energy technologies, analysis methodologies, and -
other information; and (2) a procedure by which this. e
information is incorporated in Office decisions and :
activities. The data base will help in evaluating both
existing and proposed programs and initiatives. For each
country, this data base will eventually include informatic .
on: , R

® AID energy projects

tic@léti&f

;gfiqulture and rural develdpmeht{f”gg.

e 'Other relevant AID projects (par

° Energy,prodecté‘of,o£her donq?fbféﬁhfiéﬁi;FA?i

° _EhefSy.sqpply1and‘demandwﬁrofilégf | -

® gné;gyﬂgeéﬁﬁqiééy:d&té forfspécific apﬁliéaﬁfééé
.1,G§#§réifggﬁﬁbmiéland business ipdicatdf% 

o‘fU;S.QfEbméfaﬁd personnel with subsidiéfiqéféﬁdyip
expeptise in'AID—assisted countries o

e In-country firms and privaté-seétoﬁ;aﬂdf§§§éfhméd£

personnel having an'interes§ in‘energyEg
.. AiQﬁﬁiéiﬁéd_in-éodhtrfsperséﬁnqli
o- Gé§§ﬁ$if§§§nomiq, buéiﬁésé,[&h& ené§§ig£§£é§éé£§;g

° k?gi{ﬁib&ifihf;rﬁatibn'A

0"Réb6f§$€§ﬁd 6ther ddcumeﬂﬁsyin,ghefEﬁg;Eyﬁééiiéfgé

. Resource Center

'”ofpﬁqdess to other computefizedfbiblibéféﬁhié?éhd "
.- numerical data bases having pertinent information.

The Office is currently reviewing its information needs and
the resources available within AID to determine the hardware
and software requirements of this system. To avoid any
~duplication of effort, the system will be fully integrated
with the information resources being developed by the
various projects, by the Energy Policy Resource Center, by
the Agency’s Center for Development Information'’s Economic

U
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»and Soc1al Data Bank and Development Information and

Utilization System, and by other: 1nternational organizations
such as the World Bank.

This data base 1nformation will become part . of a computer-
based decision support system that will 1ncorporate,,1n
future years, decision analysis and “expert system” 7
techniques to assist managers in project selection and
implementation. ‘

Project Control System Implementation |

A formal project control system is being 1nst1tuted in theg
Office. The system will track the status of contract )
obligations and expenditures; provide monthly, quarterly, -
and annual status reports, including tracking of
deliverabl=s and other milestones; and provide information
on Mission requests and buy-ins. The system will be based
either on a microcomputer or the Office’s Wang word
processing system. The Office is now preparing a manual
that will specify in detail the procedures for this system
and the computer hardware and software requirements.

3 OUTREACH AND INFORHATION DISSEHINATION PROGRAH

The objectives of the outreach and 1nformation dissemination
program are twofold:

1, To disseminate, systematically and in a. timely
fashion, program information to AID senior staff
regional bureaus, Missions, other donor agenc1es,
research institutions, and private-sector
organizations, both in the United States ‘and AID-
assisted countries . R

2. To involve outside public—- and private-sector S
. . parties in program definition, review, and
implementation o _

To achieve these two objectives, the Office has defined a;
program. organized around five key’ components'

1. A formal program planning outreach program.
2 A publication program ‘
3. Systematic Mission briefings
4 Private-sector technology transfer teams.
5 Regional topical workshops.
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Program Planning Outreac.. . :uxriam

The Office is formalizing the process it haé“stérted with
this first program planning exercise (see section IV.2 ]
"Management Decision Support System”). It will continue to

use small ad-hoc groups of experts from other international
institutions (e.g., the World Bank, the United Nations, the

InterAmerican Development Bank), the private sector, and
from within the Agency to guide its program planning
activities and assist in program implementation and
outreach. At the beginning of each fiscal year, the Office
will sponsor a workshop to present and discuss its plan.
The first workshop will be organized for the Office by the
National Academy of Sciences in December 1985 or January
1986 in Washington, D.C. In conjunction with this workshop,
a summary of the program plan will be published and
distributed to the Missions, bureaus of the Agency, ,
international lending institutions, and other interested
parties.

Publication Progggﬁ

The second major element of the outreach/information N
strategy is the timely and systematic publication of reports
resulting from every contract issued by S&T/EY directly or
through contractors (e.g., Oak Ridge National Laboratory).

A publication plan will be included in every project plan.
At least twice a year, the Office program activities will be
reviewed to identify publishable work and ensure that
publication-related activities are properly carried out. To
give these reports maximum distribution and impact, the
Office will develop a simple, uniform reporting and
presentation format for its contractors. A catalog of
reports available from the Office will be published twice a. -
year. As part of this activity, the Office will develop a
microcomputer—based mailing list that will allow it to
target its publications to specific audiences in the
international development community.

'Hisgion Briefings

. The Office will organize formal presentations for directors
- of Missions on the energy situation in their country and the
opportunities for improving the energy supply/demand o
outlook. To the extent possible, the Office will schedule . -
- these energy briefings during the visits of Mission :
directors to Washington -- e.g., during the annual country .
review meetings. The format and schedule of these briefings -
will be reviewed with the relevant regional bureau. In
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- FY86, the Office expects tofhdld,at-leastfsixrbriefings in
Washington and another three overseas. Overseas briefings
will be conducted by Office staff in conjunction with 7
temporary duty (TDY) travel., Office contractors will be -

enlisted to brief Missions on special topics.

Technology Transfer Teams

The Office will sponsor the creation of privatuo—-sector
Technology Transfer Teams (TTTs) to implement a number of .
"flagship” private-sector projects. These teams will assist.
AID in designing projects that can be financed and o
implemented by the private sector. The projects will then -
serve as prototypes for other private-sector initiatives,
while at the same time starting the transfer of know-how,
technology, and financial resources between U.S. private-
sector parties and those in developing countries. The }
Office has identified a number of potential business areas
in which to test this concept in FY86, including energy
conservation and small-scale power generation. The o
objective is to organize at least two TTTs in FY86 and two
more in FY87.

- Regional Topical Workshops

The fifth component of the outreach and dissemination
program consists of a series of workshops that will ‘be
sponsored by the Office in collaboration with the regional -
bureaus. The workshops will focus on topics that are :
relevant, and of interest, to a specific region (e.g., coal
briquetting, energy pricing) and will be open to both
public~ and private-sector participants. They will use as a
model the "Energy Conservation Workshop"” held in Costa Rica
in January 1985 for the Latin America and Caribbean region.
Four workshops are planned for FY86: one on energy
conservation and cogeneration (summer 1986) and one on
briquettes (fall 1986) for the Asia and Near East regions,
one on small and medium-size irrigation pumping in Nairobi
(spring 1986), and another one (mid 1986), with a topic and
region yet to be selected.

In addition to these five central components of the outreach
- and information dissemination program, the Office will also
pursue a number of other activities. For instance, the
Office will continue to encourage its staff to publish
articles for AID and external publications, and it will
examine the possibility of holding joint ener,y briefings
with AID’s Trade and Development Program for U.S. private
companies. In addition, the Office will continue to foster

Ty
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" the organization of in-oountry professional groups and
associations and work ‘on’linking them on an 1nternat1onal
basis. .

4. SUPPORT.AGREEHENTS AND CONTRACTS

The Office relies in part on outside support to implement .

its program activities. The objective of the Office’s

support agreements and contracts is to develop
multidisciplinary teams of experts and oontlnuously enhance
their capabilities through repeated experience in al. key
areas needed for program implementation and Mission support.‘,

The following contractual mechanisms are used to help
implement the program. : '

o RSSA -with Brookhaven National Laboratory (approved
“through FY86).

e PASA w1th Oak Ridge Nat1onal Laboratory (approved
through FY86). ORNL provides management assistance
to the energy analysis and policy development :
activities under the Energy Policy Development and
Conservation (EPDAC) project as well ‘as the
renevable energy program under the Renewable Energy
Applications and Ira1n1ng project. : L

e R3SA with Tennessee Valley Authority (approved
through FY87), which manages the Bioenergy Systems
and Technology project.

o RSSA with the U.S. Geological Service (approved -
through FY86), which provides technical asslstance,f
to the Conventional Energy project.

® Contract with Volunteers in Technlcal Assistance b
(VITA) for the Low Cost Energy Technology program
(contract ending December 30, 1986), Ly

e ‘Technical assistance contract with the Natlonal
Rural Electric Cooperative Association (NRECA) for
the Small Decentralized Hydropower project’ (contract
endlng July 31, 1987), :

® Contraot with the Institute for International
. Education (IIE) to manage the Conventional Energy
E Tra1n1ng proaect (oontract endlng June 30, 1987).
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'J; 7Cbn£ract with Hagler, Bailly & Company fOr’teéhhidalw
© .assistance to the Energy Conservation Services ' .
‘" Program funded under the EPDAC project (contract

" ending September 30, 1987).

:;al06ﬁtract with Bechtel National for services to the
. Conventional Energy Technical Assistance project .
+ (contract ending September 17, 1990). o

® Indefinite quantity contracts with eleven. small
~ business, minority, and other firms. These » 4

~contracts will all end in December 1985. A new

- competitive procurement process has been initiated
to select a new roster of firms. ‘ IR

In addition to these multiyear contracts, the Office also
uses purchase orders to carry out unforeseen and small Jjobs,
vhen necessary. Based on past experience, approximately a
dozen purchase orders are likely to be needed in FY86. The
Office is also exploring ways of facilitating Missions'
financial participation -- "buy—-ins” -- in Office contracts
and PASA agreements, o

5. BUDGET AND FUNDING SOURCES

The Office’'s budget by program activity for FY86, FY87, and
FY88, under current government spending limitations, is
summarized in Table IV.1. The Office’s operating budget for
FY86 is $7.75 million. The annual budget submission (ABS)
for FY87 is 87 million and the Office’s preliminary estimate
for FY88 is $10.5 million. Training activities will
represent the single largest program expenditure during
these 3 years. Program initiatives, as opposed to cross-
cutting activities such as information dissemination, .=
training, and general technical assistance, will account for
approximately two-thirds of the Office’s budget. '

The Office’s activities will be funded through existing .

- projects. The expected funding level for each project, =
together with specific program activities, is shown for FY86
in Table IV.2 and for FY87 in Table IV.3. Most program
initiatives will be funded by more than one project.. :

The Office’s own budget will be leveraged by additional
funding, particularly from Missions and some regional
bureaus. Based on discussions with several Missions and
bureaus during this. planning exercise and based on past
experience, the Office has estimated the level of "buy-ins”
for each program activity and for the next 3 fiscal years.:

Y



The estimates are summarized in Table IV.1. The comblned
budgets (Office funding and buy-;ns) used for activity
planning, contracting, and control are $11.3 mzllion, $12 6
million, and $16.3 million for FY86 FY87, and FY88
respectively.
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UFFICE oF ENERBY (SET/EY) .
PROGRAM ACTIVITY BUDGET
FYB6 - 88 (S '000)

S 1 R |
eaneef- L
_ ATUTAL 641 SUT/EY | OTHER JTOTAL 671 SKT/EY 1 OTWER  1TOTAL 661

.-- -

PROSRAN AREA/ACTIVITY

General Mission Support (#) 400 E 400 ). ' 400 I"‘ 5004
Training (US based only) (¢) 2,550 %' 1,700 . ' : 2,750 : V
Qutreach/Infornation Di,ssninafi‘nnk le“- -25 : ' v %

" Decision Support Systes/ :
Progras Planning .and Budgeting :

PROGRAN INITIATIVES:

Energy Policy and Analysis

1. Energy Analysis and Assassaent
2. Energy Pricing ‘
3. Darriers to Private Sector Participatmn

in Energy Davelopaent .
A. Irrigation and Energy Planning »
in River Basin Developsent 625
’ H
Subtotal 2425 |
L
. '
Energy Conservation and Deaand Hanagmnt_ A H
: !
5. Energy Conservation !
6. Energy for Ilrrigation Pusping . !

--,.......-..--...-.‘--‘-_.-......’ o - - ™

Subtotal” !

S :

Resource Developaent |
7. Coal Davelopaent and Use 1,350 ¢
8. Natural Bas Development and Un 975 §
9. Household Fuets and Funluood m
v : -

Suhtotal 3100 ¢

Poxer Systess Developaent ',# 1 :
: RN NEEEe 1 _ !

10. Rural Electrification S Th 80 gL 4 700 ¢
11, Industrial and Village-scale Power Systen. L 8B R 1,375 ¢
12. Small Utihty-scaln Power Systns 800, 4 1,800 |
‘ R IR HER . !

i 2, 975 ! 2 zso 1,625 3,875 |

i I . } I :

4% 9.050 A M 250 4,630 1 11,900 ¢

Sty ‘ RRRLTRS 3

Ly , i .

TOTAL - s .090 i 5,600 1 12,600 i 10, 500 b 53 0.1 18,300 !

(¢) Conplmntiry to prdqrii initiitivnl npenditﬁres
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OFFICE OF ENERBY ISLT/EY)
PROJECT BUDGET
FYBs {$ 000

e PROJECTS : -
Jesmeonae|oee + ¢ ’

1 SAT/EY IPOLICY'DEV, & | FOSSIL 1 RENEWABLES TRAINING l ENERBY IN i
- 1 FYBS - ! CONSERVATION !  FUELS ! - MRII:ULTURE S

) , S TOTAL | (936-5702) 1 1934-5709) ! l

FROGRAN AREAJACTIVITY . od ! (936-5728) I {936-5724) | (936-5730) {935-9997) 1. (9x_b~mu I‘:
General Mission Support () 100 1 150 | ! YT
} R I

Training (US based only) (#) 1700 ¢ 0 o0
. ! e A
Outreach/Inforsation Dissesination (s 4

201 100

Decision Support Systes/

Progras Planning and Budgeting 150 v

PROGRAM INITIATIVES:

Energy Policy and Analysis

!

{

!

!

!
! !
! &
! 3
! 1
! 24
! o
! !
P =
1, Energy Analysis and Assessaent ! 600 1
2. Energy Pricing ! 250 4
3. Barriars to Private Sector Participation ! 1
*in Energy Develupaent : ! 225 !
4. Irrigation and Ensrgy Planning ! A
in River Basin Davalopaent 1. 150 !
b }
Subtotal ! .1223 !
- o "
Energy Conservation and Desand Managesent. ! o
4 }
5. Enargy Consarvation bo1000 1
&, Energy for Irrigation Pusping ! 200}
Subtotal | . .1200 !
IR
Resource Developaent bl
............. | g - |
T. Coal Davelopaent and Use ¢ 500t
8. Natural Gas Developaent and Use P00t
9. Household Fuels aud Fuelwood ! 350 1
N
Subtotal ! 1250 !
oo )
Powar Systeas Developasnt ! ]
! 4
10, Rural Elactrification ! 150 !

11, Industrial and Village-scale Power Gystess! 825 1 v

12, Smal} Utility-scale Power Systeas 4 800 .1

Subtotal | - 1573 )

o B

Progran Initiatives Subtotal | - 5250 !

R |

' {eeemaciaa] .

TOTAL - e b Tse
TesSsesrTeeees - ] -}

Soin Cbiplb_n'nt"arf:to progras initiatives axpenditures
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- OFFICE OF ENERGY (SKT/EY)
PROJECT BUDGET
FYB7 (8 *000)

3. Barriers to Private Sector Participation
in Energy Developaent

4. Irrigation and Energy Planning
in River Basin Developaent

0

B

225

B R HE PROVECTS ;
B e -+ ¢ tommm- ¢ !
4 S¥T/EY " IPGLICY DEV, & | FOSSIL | RENEWABLES | TRAINING | ENERGY IN ¢
.} FY87 "} CONSERVATION | FUELS H H ! AGRICULTURE !
T | TOTAL ! |(936-57020 § (934-5709) | . [ !
* PROGRAM AREA/ACTIVITY ! I 1938-5728) | (936-5720) | (934~5730) | (935-9997) - 1 (934-5731) !
’G_Qﬁlra'l Kission Support (») booa00 8 150 4 150 4 A 51
: Vo b , A !
Training {US based only) (&) {1700 ¢ H 0!
; o O ' !
- Outreach/Inforaation Dissenination (4) RS N - B & ' %54
' : ! [ § b !
Decision Support Systea/ N e !
Progran Planning and Budgeting Voo 1504 4 0!
PROGSRAN INITIATIVES: A !
{ N H
Energy Policy and Analysis I !
Voo '
1, Energy Analysis and Assessaent b 500 ¢ 285
2, Energy Pricing booo20040 0!
| T
Loy
|
!
!
!
!

Subtotal 11150

!

) !
250 ¢

!

[]

[

}

Energy Conservation and Desand Managesent | - - 0p
R IS

5. Energy Conservation b 8008 0

&, Energy for Irrigation Pusping Lo, 175
T R ]
 Subtotal I 1000° 175 ¢
RN | S ]
Resource Devel opaent Voo '
T P !
7. Coal Developaent and Use P40 0
8. Natural Bas Developsent and Use ¢ 0!
9. Household Fuels and Fueluood Voo 01
v b '
Subtotal | - 1000 0!
. 4 o !
Power Systess Development b : '
I PR '
10, Rural Electritication PSS 01
1. Industrial and Village-scate Power Systessi. 5251 g0 5
12, Small Utility-scale Power Systens (- | e 01
oo o IR B T R '
Subtotal 1 13504 - y554 RO 5!
: A ey H
Pruaran Injtiatives Subtotal ! 45007 s Jo 1528 LEI
Sy Py |
--: e — o B !
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OFFICE OF ENERGY . . . .
Energy‘forfDéVéIopment‘EapefiNogg’“ f}

INTRODUCTION AND EXECUTIVE}SdﬁnAkaf §,

Ignoring energy in the development of AlD-assisted
countries would be a serious mistake. When a country is
trying to effect a transition from traditional to modern
economic activities, a relatively rapid increase in
commercial energy requirements can be expected. Although
the total expenditures of developing countries on energy
are not as large as expenditures on, say, capital goods or
food, shortages of energy or high prices for energy can be
highly disruptive to economic activities, social
structures, and environmental quality during this
transition. -

The simplest summary measure of the importance of energy
in economic development is the energy-GDP (gross domestic
product) elasticity, which reports the percentage change
in energy required to sustain a 1 percent increase in
income per capita. The energy-GDP elasticity for a broad
sample of developing countries is between 1.3 and 2.0 for
modern, or “commercial,” energy and around ! for all
energy —-—- modern and traditional. In other words, a 1
percent increase in per capita income in a typical
developing country can be expected Lo require an increase
in modern energy -~ usually imported petroleum or
expensive-to-develop hydroelectric or coal fired power =--
of between 1.3 percent and 2 percent. Modern energy
sources are more efficiently used than traditional, ,
biomass-based fuels; so the total iacrease.in energy --— .
modern plus traditional -- generally rises at about the .
same rate as income as less efficient fuels are replaced
by more efficient fuels.

The most dramatic change in energy conditions affecting
AlD-assisted countries-in the past decade has been the
well-known rise in oil prices. Since .the early 1980s,
these prices on the world market -- quoted in dollars --
have stabilized; but the currencies of most AID-assisted
countries have weakened with respuct to the dollar, which
means that the price of o0il in terms of the local currency
has continued to rise. Although this change in the
relative value of currencies has also made exports more
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Forecasts of oil price trends during the rest of the
century are widely divergent, with predicted prices for
2000 ranging from $25.50 to $97.50 per barrel (in 1981 -
U.S. dollars). The major point of agreement among the
predictions, however, is that oil prices will not
stabilize permanently. While the severity of the price
disruptions of the 1970s and 1980s may not be repeated
throughout the rest of the century, developing countries
can anticipate a steady upward pressure on their .
commercial energy costs, calling for a fuller adaptation
to new realities than has often been the case so far.

Developing countries share many energy-economic problems
with the developed countries, but the process of economic
development itself imposes special a@nergy problems. For
example, the rural sectors of most developing countries

are large, and their modernization involves both the
mechanization of agriculture and the expansion of rural
industry. Energy demands from agriculture are not large
from the national viewpoint; but mechanization, which
requires modern energy, introduces new system needs and
vulnerabilities for agriculture. Moreover, to produce
export-quality products, rural industries often require
machinery powered by modern energy sources. Small .
quantities of energy per capita or unit of activity, added
across a large rural sector, often amount to significant
quantities of energy, especially by the standards of
current energy supply systems in rural areas.

Developing countries also typically undergo rapid
urbanization, which most developed countries have already
experienced. A 1 percent increase in the percent of the .
population which is urban can be expected to increase per
capita energy consumption by 0.3 to 0.5 percent because of
changes in personal transportation requirements, urban
food delivery systems, urban public service provision, an
other personal activity patterns. Urbanization is
especially rapid in many developing countries now, .
particularly in Africa and in some Asian countries, with
no significant letup predicted for the rest of the o
century. With national population growth rates from 2.5
to 4 percent per year, urban population growth rates in a
number of countries are running at 6 percent to 10 L
percent, or even higher.
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Most development strategies include the construction of
large industrial and agricultural projects, and their
operation invariably requires modern energy, often in
quantities that swamp the rest of the economy’s demand for
modern energy. For example, single medium-sized cement ‘
plants in small West African countries, if operated near
capacity and at high efficiencies, can claim as much as 33
percent to 40 percent of the modern energy consumed by an
entire country in 1980, These large effacts are, of
course, reflections of the low level of general economic
development of those countries, but the magnitudes
indicate potential strains on local energy distribution '
systems, suggesting the possibility of system failures or
destructive competition with other energy users.

One partial answer to energy supply problems in developing
countries is the development of domestic oil and gas o
resources, where they exist, but the countries now facing
the greatest energy pressures not only have the least
proven or economically recoverable reserves, in most :
cases, but where reserves are present these countries have
had the least exploration activity., O0il and gas
exploration and development in most oil importing
developing countries (0IDCs) is risky at any time, at

least partly because of uncertainties about host
cooperation. However, high interest rates and low real

oil prices joined forces with these uncertainties in the"
early 1980s to squelch exploration and development e
activity in OIDCs almost completely. No easy answers to’
the OIDCs’ energy supply problems appear to lie in this:
direction in the near future. R

Another legacy of the oil price increases of the 1970s has -
been the accumulation of a large amount of foreign debt by
many OIDCs. Although the entire debt accumulation cannot
be laid at the door of o0il price increases and energy
imports, the energy price revolution of the 1970s was
clearly a major contributor. It has been estimated that
oil price increases since 1973 accounted for more than
one-half of the foreign debt accummulated by developing
countries during that period. This debt burden has
reduced the financing available for development projects
by adding to the risks perceived by private capital
investors and diverting funds to finance balance of
payments and debt service requirements. Appropriate
energy policies may offer effective strategies for
reducing indebtedness problems in the future.
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ENERGY-GDP RELATIONSHIPS IN DEVELOPING COUNTRIES: = .
Available evidence indicates that, in a typical developing
country, each percentage increase in economic production (or
income) requires between 1.3 and 2.0 percent more commercial
energy, depending upon how the ratio is calculated. If total
energy, not Jjust commercial energy, is considered, the rate
of increase in energy consumption is roughly equivalent to
the rate of increase in economic production, because the use
of less efficient traditional fuels is dropping while the use
of more efficient commercial fuels is rising. ‘

In understanding energy needs for economic development,
one of the most fundamental questions is: in the
aggregate, how important is energy for development?

Stated simply, does economic development require a lot of
energy or a little? The usual starting point for such a
discussion is an examination of historical patterns of
energy consumption by countries as they relate to
historical patterns of economic growth. Did energy use
grow faster than, at the same rate as, or slower than the
gconomy as a whole? The answer gives one broad indicator
of the importance of energy as a factor of production in a
growing economy.

Clearly, actual estimates of energy/production (or income)
relationships depend heavily on definitions (e.g., energy,
production) and estimation techniques (e.g., cross-section
or time series). 1In addition, such relationships are
known to vary considerably from one developing country to
another and perhaps from one period of development to
another. These facts make generalizations risky, but the
available empirical evidence does seem to indicate some
fairly consistent relationships.

Several measures of a national economy’s energy intensity
are in common use. The simplest is the ratio of energy
consumption to a measure of national income, calied the
energy—-income ratio or the average energy—income ratio.

The income measure generally preferred is gross domestic
product (GDP) per capita, although gross national product
(GNP) per capita is used occasionally. More often used is
the energy-income elasticity, also called the energy
coefficient, the incremental energy-income coefficient, or
the income elasticity of demand. The energy—income ‘

tAdapted from Donald W. Jones, "Energy-Income Relationshipéw
in Developing Countries,” Energy Division, ORNL, July‘19§5gq(



ENERGY FOR DEVELOPMENT | ALLS

elasticity measures the ratio of the percent change in
energy consumption to a one-percent increase in income.

These elasticities are usually estimated statistically
from a number of observations of energy consumption and
income per capita from a cross-section of countries or
from a time series for a single country. Elasticities
estimated from cross-sectional samples «f observations
commonly ar« considered long-run elasticities, or the
elasticity when the sconomy has fully adjusted to the
income change.2 Elasticities estimated from time gseries
observations are consicered short-run elasticities,
indicating that adjustment to the income change is
incompletaly represented by the estimate.

A recent attempt to advance the state of the art has
involved the use of purchasing power parity-adjusted (ppp:
adjusted) measures of GDP when estimating energy-GDP
elasticities from international cross-sections. (The PPP
adjustment is an attempt to eliminate —— or at least
reduce -- the effect of apparent international income -
differences which are attributable simply to price
variations rather than real consumption or purchasing -
power differences.) In practice, the ppp~adjusted income
measure yields an elasticity value about 20 percent higher
than the unadjusted income measure.

In practice, however, the choice of income measures is of
riecondary importance, while the choice of what to include
in the aggregate energy measure is of greater consequence.
For example, little attention has been given to the
distortiorary effects of excluding traditional fuels from:
the measures of national eiergy consumption of countries
which derive 75 percent to 90 percent of their energy from
traditional fuels.. Including traditional energy can cut
the energy-GDP elasticity in half. Additionally, ‘
controlliag for energy price differences among countries
can markedly affect the estimates of enaergy-GDP
elasticities.

Table 1 summarizes the range of elasticity estimates
associated with different measurements and estimation

methods. When only modern ("commercial®) energy per capita
is included in the aggregate energy consumption measure, and
the simplest measure of GDP per capita is used (simply ’
converting through the exchange rate into a common currency,

2The term "long-run” does not necessarily imply that a loﬁgﬁe
time must elapse. Indeed, the full adjustment could occur
very quickly, even immediately. o Lo .
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without making ppp adjustments), a typical value for the
energy-GDP elasticity is 1.3 to 1.4. Using the more B
sophisticated ppp-adjusted income measure but still excluding .
traditional energy from the energy consumption measure, the
elasticity rises to a typical value of 1.7. 1If energy '
intencity is measured on the basis of Btu per unit of GDP
rather than per capita , with traditional energy still \
excluded, the elasticity rises to 2.0. Including traditional
energy and measuring energy on a per capita basis, the o
energy-GDP elasticity falls to 0.9 when ppp-adjusted GDP per ~
capita is used as the income measure and to 0.7 when the ‘
simpler version of GDP per capita is used; measuring total
energy intensity on a unit of GDP basis and income with the
ppp measure, the elasticity is 1.2. These are all "simple"
elasticities, or ones derived from models which contain no
other variables in the explanation of energy consumption
differences, and are very close to short term energy demand
models estimated without price variables. Actual aggregate
energy demand models which include both income and price
variables yield energy-income elasticities which range
between 0.5 and 1.1, but with substantial variation among
world regions. These income elasticities of demand for
energy are also sensitive to the choice of price measures.
Additional evidence suggests that international cross-
sectional estimates of a single, long-run energy-GDP
elasticity mask a considerable amount of intercountry
variation in elasticity values.

The exclusion of traditional fuels in the estimation of
energy-GDP elasticities for developing countries is a ’
particularly common (and serious) omission. Empirical
observations of the well-publicized "development effect"
in energy use, whereby a nation’s energy intensity
increases sharply during a period of intensive
development, then peaks and gradually declines as
efficiency improves and industrial structure changes,
appear to be misleading because they exclude fuelwood

consumption. In other words, much of the apparent peakiin
total energy consumption appears to involve switching from
traditional fuels to modern energy sources. Including

fuelwood in the energy measure smoothes out much of the
peak. This suggests that development and the introduction
of capital equipment which uses modern energy can actually
save energy by increasing the ratio of output energy to
input energy.
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IMPLICATIONS OF WORLD OIL MARKET CONDITIONS FOR
DEVELOPING COUNTRIES® = "

The strength of the dollar in world currency markets in the

1980's has generally increased the price of oil imports fob_ 
AlD-assisted countries, measured in terms of the local ‘

currency, and this local price increase has been only partly
offset by rising dollar values of exports. Although real oil
prices in many countries began to decline by 1983, in nearly. .
every case they were still higher than they had been in 1980.
Forecasts of oil prices for the remainder of the century vary
widely, but the median projection in the current literature
forecasts a 100 percent increase by 2000 in real oil prices
compared with 1981 prices.

The significance of changing o0il prices for both developed -
and developing economies has been the subject of R
~onsiderable debate, with most of the attention focused on =
needs tc adapt to the rapidly rising prices during the

1970s, especially in OIDCs. With the more recent
moderation in world oil prices, however, many observers .
have speculated that energy-related economic pressures are
easing and, indeed, that energy conditions may have become -
a positive influence for devslopment. ’

A review of world oil price forecasts indicates that there
is pervasive uncertainty about future trends. Both the
"experts” and the "modelers"” among the forecasters caveat
their forecasts by assuming no sudden shocks to the oil
market, such as those of 1973-1974 and 1979-1980. They
further caution about the great uncertainties in making
point forecasts, 1In general, though, the forecasts tend
to indicate that oil prices are likely to remain stable,
or possibly decline slightly, in real terms through 1990.
After 1990, an average annual real increase of 2 percent
is considered quite likely. But the individual forecasts
show considerable variation around these expectations, as
shown in Table 2 and Figure 1.

How these future price changes will affect energy .
consumers in the developing world will, of course, depend
~heavily on numerous forces outside the control of EEE
- developing countries. These trends include world prices -
for their exports and the level of demand for those TR
exports. Other factors, over which the developing .~ -~
countries have some control (at least in the short;hqp :;+;

®Adapted from D. P. Vogt, T. R. Curlee,\and‘R.fB;.Shgltah;y
"Implications of World 0il Market C°"diti°"s”f°r,Dévslop;ng
Countries,” Energy Division, ORNL, April 1985, "= "
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such as exchange rate policy, domestic inflation ratus, -
and direct energy pricing policies'--'alSq_inttpdﬁggfgfg*
uncertainty into projections of oil prices for domestic
consumers and other economic impacts of changes ‘in. world
oil prices. ' N e

Given these uncertainties, studies investigating the = |
impact on developing countries of rising oil prices during
the past two decades have identified examples of both
insignificant and significant negative effects. A common
view is that, on the average, the OIDCs may have suffered

a | percent loss in their real GNP growth rates from the
direct effects of energy shocks (i.e., from 3 percent to 2
percent). More important from a development perspective
has been the potential long-term impact on the current

debt structure and future ability to borrow for those
countries which tried to insulate their economic growth by
financing oil imports through foreign borrowing.

These domestic policy measures, however, as well as other
economic forces external to the local economy, complicate th
interpretation of oil price data from the developing
countries, because the data reflect the impact of policy
measures as well as the impact of world oil prices and other
world market influences. Consequently, several measures of
oil prices have been suggested in the literature. The first
is the local currency price of oil, which adjusts a reference
world price of oil for changes in a country’s exchange rate.
This is of interest because of the recent appreciation of the
dollar vis-a~vis all other currencies. For most OIDCs, ‘
though, ocil imports will eventually need to be financed
through exports. Consequently, an alternative measure of the
country’s "real” oil price is derived by adjusting the loca.
currency price for changes in the price of the country’s
exports. In other worts, the same country paying a higher
price for oil may be getting a higher price for exports
which help to pay the bill. Finally, from the domestic
consumer's point of view, energy consumption decisions are.
based on the price of oil relative to the prices of other
commodities. A measure of the real user price can be
constructed by adjusting the local currency price for
domestic rates of inflation.

During the period since 1980, the local currencj price of oil ..
in most developing countries has indeed risen because of the
appreciation of the dollar. For example, the price of Saudi
crude oil to AID-supported OIDCs in Africa was four times as
high in 1984 as in 1980 (Table 3). However, export prices

‘were also quite volatile dufihg the period. Commodity prices

b2



Table 3 Regional averages of energy pr1ce 1ndexes for AID supported
oil 1mport1ng deve10ping countries. 1981 1984

A, Index of Saudi 011 Price 1n Local Currency. 1980 = 106:

— eRegion | — 1981 1987 1983 1983

Africa S, ‘,.1§p~ ~200 232 402
Asta R »faiél,, 137 ”132‘, us
Middle Fast 124 B3 on6 19

Western Hemiephere- é;iiﬁ;ﬁff,;Zee;;?;71587*¢532263§¥5”2

B Index of Saud1 oil price relative to export prices, 1980 = 100

~Region aa,f5w<731%L;J4?' 1%?"1%4

Africa 4 . |  1\:fi7f“A"j1z§f‘ 108 -
" Sh126 18 123 -

, Asia N . :
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c. Index of Saudi oi] price re]ative to local consumerpnrice 1ndexes
. » -~1980 = 100 (Real user cost of oil) T

.'<‘(~Reg1on To8T 1"? I§§§ I§84;,‘-

‘,fAfrica : ;,_»&.:» s jx;ggg*
Comsta 108 113 0
. Middle East o 110 figé: ?feb;~’;fﬂ;$§
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“Distortions caused by Targe devalustions fn Argentina and razi1.
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fell from 1980 through 1982, while both the dollar aﬁdf 
nominal oil prices were rising, causing a rise in real’ oil:
prices to the majority of OIDCs. During 1983, oil prices ~
started to fall. This decline, along with a rise in

commodity prices, somewhat mltlgated the impact of the
continued dollar appreciation; but in 1983, commodity prlces
were still below their 1980 value. In other words, the fall -
in oil prices was not sufficient to offset the dollar '
appreciation, leaving real oil prices above their 1980 value
—-- though far lower than if currency exchange rates alone are .
considered in evaluating oil purchases. Adjusting the local
prices for inflation provides a similar picture of user

costs, 1nd1cat1ng that domestic inflation parallel1ng world ‘
oil price increases helped to ease internal oil price
increases.

To summarize the available evidence, oil prices have
increased for AlD-supported OIDCs, but by far less than
local prices would suggest. The appreciatlon of the
dollar relative to those local currencies exacerbated the
cost of oil on the one hand, but on the other it raised
the dollar value of exports. Internally, the inflation of
domestic currencies further reduced the internal relative
prices of Saudi oil. In fact, the lower index numbers in
Panel C of Table 3 indicate that individual consumers
suffered less than did the national interests of their
countries, since final consumption costs of oil products
rose by less than the international vil costs in terms of
exports. This reinforces a view that energy planning in
OIDCs is important and that the coordination of energy
policy with other domestic and 1nternat1onal GCODOHIC
policies is an important task.

ENERGY REQUIREHENTS FOR DEVELOPHENT
Rural Developnent‘-

The modern1zat1on of agriculture and agrlculture -related
rural activities in developing countries requires widespread
introduction of modern source of energy into activities that
previously used no fuel or only traditional fuels, as well as
the introduction of entirely new activities which use modern
energy. Developing the nonagricultural sectors of rural
areas often involves, and sometimes even requires, the
introduction of machinery wh1ch uses modern energy. Because

“Adapted from Donald W. Jomnes, "Energy Requlrements for Rural
Development, " Energy Dlv1s1on, ORNL, July 1985
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of the diversity of activities, equipment and operating -
conditions, it is difficult to generalize about rural S
nonagricultural energy requirements, ‘but the relative size of .
this sector increases relative to agriculture as a nation -
develops. - ‘ o

Agriculture’'s share of national energy use is small in
both developing and developed countries. In developing
countries, where agriculture accounts for much larger
shares of both the labor force and national income, the
mechanization of agriculture and supporting activities is
not extensive and fuel use is not high. Indeed, in '
traditional agriculture fuel use is almost nonexistent.
As a nation develops and its agricultural sector develops
and mechanizes, other sectors grow at relatively more
rapid rates, taking labor out of agriculture and reducing
agriculture’s share of national income. The result is
that more developed and mechanized agricultural sectors
appear to claim roughly the same, or even smaller, shares
of national energy consumptiaon. This does not mean,
however, that energy needs are not important -- or even -
critical -- in the transition from traditional to modern
agriculture in developing countries.

Farm mechanization, irrigation, commercial fertilizer use
and the introduction of high yielding variety seeds are
the major elements of farm modernization which may be
expected to increase fuel use. The actual quantities of
energy used in each of these activities, however, are
quite country -- and even location —-— specific,

- Fuel cost shares of farm equipment operation have been
estimated to range between 25 percent and 45 percent of
total equipment operating cost, although these estimates
are only for equipment operation; i.e., they are not
shares of total farming cost, which includes payments for
labor, land, seed, etc. Conditions of fuel availability
and spare parts and maintenance on equipment appear to be
as important to successful mechanization as are low fuel
prices. Evidence about energy use in on-farm postharves
mechanization is limited but suggests that fueled B
equipment is more likely to be used at centralized sites '
than in dispersed fashion at the farm level. Farm B
mechanization is also highly dependent on road
infrastructure development.

Most opportunities for gravity flow irrigation and natural
flooding appear to have been undertaken already; so most:
large-scale additions to irrigated acreage will have ‘to -
rely on pumping, which requires modern energy sources. '
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Irrigation water and fuel requirements are highly
dependent upon climatic regime, crop selection, and
maintenance of water delivery infrastructure; but they can
be substantial by the standards of a developing country.
Additionally, pump operation and maintenance practices can
cause two-fold variations in fuel use for a given quantity -

of water pumped. Fuel cost shares in pumped irrigation
are roughly similar to those for equipment operation.

Commercial fertilizer production is highly energy
intensive, particularly the production of nitrogen
fertilizers, which are in heavy demand in tropical

regions. .Transportation of both feedstocks and outputs
are important considerations in the location of fertilizer
plants. In Egypt, for instance, costs of transporting

manufactured fertilizers to local distribution points
amounts to 4.5 percent to 16.5 percent for locally
produced fertilizers; in other words, energy use in
transport can be significant relative to feedstock and
production energy costs.

Farm modernization must be supported by a wide array of
agricultural and rural infrastructural developments:
agricultural research and extension, agricultural
marketing, credit system, legal systems dealing with farm
tenure and land use, rural electrification, and of course,.
transportation infrastructure. Some of these '
infrastructural elements deliver energy, some require
energy to construct and operate, and some affect how
dependably energy can be delivered. Quantifying fuel
magnitudes associated with these elements is not possible
with available data, but their interactions with rural S
energy delivery and utilization systems warrant careful
attention. E

Agriculture accounts for only between 50 percent and 75 -
percent of the rural labor forces of most developing =
countries, the remainder being devoted largely to rural
manufacturing and services. Rural manufacturing accounts
for 25 percent to 50 percent of rural nonfarm labor, with
agricultural processing -- including textile and wood
activities -- usually accounting for the major share of
these. Nationally, agricultural prccessing may account
for roughly half of all manufacturing employment, although
rural-urban assignment of these shares is difficult. Some
survey information is available on @nergy use in rural
agricultural processing, but little extrapolation to the
national scale is possible at this time. As one exception
to this rule of thumb, survey evidence from Kenya for 1979
indicated that food processing accounted for 18 percent of".

1%
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industrial electricity consumption and 20.5 percent of
industrial fuel consumption -- or 13.2 percent of total
electricity consumption and 18.7 percent of industrial and
commercial fuel consumption., Textile production in Kenya
in the same year consumed roughly half what the food
processing industry did. No rural-urban disaggregations
can be made of these consumption shares, however. As
another exception, cassava chipping and pelletizing
apparently used 4.1 percent of Thailand’s industrial oil
consumption in 1980, and cassava flour milling used an
additional 1.61 percent. ‘

In summary, the modernization of agriculture and related =
rural activities requires widespread introduction of AR
modern energy into activities that previously used no fuel -
or only traditional fuels, as well as the introduction of
entirely new activities which use modern energy. As '
agriculture modernizes, the entire national economy
modernizes, diminishing the relative shares of agriculture
and agriculture-related activities in national income to
levels which may cause agriculture’s share of national
energy consumption to appear trivially small. But such
shares can be misleading. First, energy availability
and/or costs can be relatively important in a number of
agricultural activities. Second, the transition to more
modern agricultural systems and and rural industries can
require amounts of commercial energy that represent
significant increases in demands from local energy

systems; if the demands cannot be met, the transitions
cannot occur. Additionally, while conversion to modern
energy sources can substantially increase agricultural
productivity, they also leave agriculture more vulnerable
to system disruptions. The introduction of the new
agricultural technology systems requires the simultaneous
development of infrastructural support systems throughout
the rural sector, without which the technical innovations
will be ineffective. This puts further indirect claims or
eénergy use associated with modernized agriculture. o

Urbanizations

Urbanization is an unavoidable characteristic of development,
and a one percentage point increase increase in urbanization
is likely to be acompanied by as much as a half percent
increase in energy consumption per capita, holding constant
changes in income and industrial structure. Urbanization is

SAdapted from Donald W. Jones, "Utilization and Energy Use,”
Energy Division, ORNL, April.1985f~ka e :

by
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projected to continue at roughly double the pace of nat1ona1
population growth through the rest of the century in many
African countries, and only slightly less rap1d1y in many
South and East Asian countries.

Urbanization is an unavo1dable aspect of eccaomic
development. Cities are centers of larger scale, modern
manufacturing and serve as the foci for coordinating rural
development, particularly modernizing agricultural
production. The "natural” extent of urbanization varies
among maturely developed countries from around 55 percent

of the population to more than 90 percent. Between 20
percent and 40 percent of the populations of the ;
developing countries live in cities, with the poorer, less -
developed countries falling in the lower part of that

range. Clearly, this leaves considerable room for
continued urbanization during the remainder of this

century. The United Nations projects that the proportion

of the world’s population living in cities will increase
from 38 percent in 1982 to 51 percent in 2000, with the
greatest increases occurring in Africa and East and South
Asia. U.N, projections for individual nations in 1990 had
in fact already been exceeded by 1982 in four African and
one Latin American country.

Development itself involves a process of transforming the
energy supply and use systems of a society, and in the
presently developed countries it has invariably raised
energy use per capita dramatically (energy use per unit of
output did not rise quite ‘as much, apparently because of
efficiency improvements). The social and economic
transformations involved in urbanization contribute to
this increase in energy use, as well as to a major shift
from traditional biomass fuels such as firewood and
charcoal to modern commercial energy sources such as
fossil fuels and electricity. These changes associated
with urbanization are attributable to several distinct but
interrelated phenomena: industrialization and shifts .
within manufacturing toward metals, chemicals and modern
construction materials; greater transportation
requirements associated with larger scale, concentrated
manufacturing and larger, food-consuming populations
separated from agriculture; increases in population
density and the increased prominence of mechanized ,
personal transportation in cities; and the mechanization
of agriculture.

Within this framework, we have found several salient
energy implications of urbanization. First, the :
elasticity of energy consumption with respect to the level
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of urbanization in a country is between 0.30 and 0.45
(holding GDP per capita, the percent of GDP coming from
industry, and population density constant) for both energy -
consumption per capita and per dollar of GDP, The effect
is stronger for "modern” (commercial) energy than for
total energy (modern plus traditional energy). In other
words, for a 10 percent increase in urbanization (e.g.,
from 40 percent to 44 percent), energy requirements will
increase by 3-4.5 percent because of the ensrgy use

characteristics of urbanizalion alone.

Second, several characteristics of urbanization affect
eriergy consumption. Increases in population density
shift the mix of domestic fuels away from charcoal and
firewood and toward kerosens. Evidence from Hong Kong
(1971), holding per capita income constant, indicates that
a 10 percent increase in urban population density will '
reduce the traditional share of domestic fuels by 2.5
percent. Additionally, food must be delivered to urban :
markets and often must be processed to survive the trip,
whereas farm populations provide most of their own food
with no transport expense and little fuel-using ; E
processing. Evidence from Nairobi suggests transportation
energy expenditures in food delivery are 9 percent to 12
percent in addition to the total embodied energy in food.
Evidence from Mexico City suggests that processing and
transport together may claim as much as 47 percent to 58
percent of the energy embodied in food. Once large
numbers of people have reached cities, a number of urban
services became requirements for physical survival rather
than mere luxuries. Urban public services provision adds
from 3 percent to 6 percent to privately consumed energy
in Nairobi and Mexico City. A final consumption change
with major energy implications involves personal
transportation. Little to no fuel-using transportation is
used by rural populations on a regular basis, but urban
populations routinely consume from 25 percent to 45
percent of their total energy in local transportation.
Roughly half of this is for commuting to work. . The
percent of energy used in transportation is larger in
larger and wealthier cities.

Third, urbanization is accompanied by industrialization,
per capita income increases, and mechanization of
agriculture -- all of which lead to increased energy
consumption, particularly increased commercial energy .
~consumption. Industrialization increases energy use per
capita and per dollar of GDP. Within industry, .

- urbanization and economic development shift industrial -
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compdsition £oward metal’prodﬁcﬂs;‘ Métaf&iare.
particularly energy-intensive industries.,

Fourth, mechanization of agriculture is required to .
support a largely urban population. Traditional
agriculture uses almost no fuels —-- generally no modern
fuels at all. Mechanization requires modern fuels for
machinery in order to produce more crops per agricultural
worker. Irrigation and the uws of commercial fertilizers
are often required in order for mechanization to raise
agricultural productivity. Commercial fertilizers require
petroleum feedstocks, and pumped irrigation requires
modern energy inputs. Although Indian agriculture is not
highly mechanized, for instance, evidence suggests that
fuel for the tractor-hours operated in 1972 may have been
as much as 17 percent of the country’s petroleum imports
for that year.

Fifth, per capita incomes are higher in cities. than in
rural areas. Greater productivity in urban occupations
than in rural, particularly agriculture, suggests that
urban migration will continue to raise the average income
of immigrants, even if not immediately. Higher incomes
increase the consumption of all energy. Income
elasticities of demand for energy have almost invariably
been found to be greater than one. Higher incomes cause
shifts from trsditional fuels to modern ones in domestic
energy consumption.

Shifts of werkers from agriculture to industry also entail
_increases in production energy use per worker., Evidence
"from India suggests that shifting workers from agriculture
to.textiles, one of the least energy—-intensive o
manufacturing industries, could bring forth as much as a
four-fold increase in production energy requirements per
worker. Furthermore, the concentration of markets with
urbanization permits larger-scale manufacturing.
Economies of scale in capital and labor are bought with
greater transportation costs in assembling inputs and .
delivering outputs. Evidence from Turkish cement plants
indicates Lransport costs per ton increass 16-fold while
capital and labor costs fall 60 percent with an increase
of market area from a 6-km radius to a 190-km radius.

Last, a shift from traditional to modern fuels is a major -
event in urbanization and economic development. Virtually
‘all of the increase in fuel use associated with PR 4
‘urbanization is directed toward commercial fuels,
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Urbanization is projected to continue at a strong pace in
developing countries through the remainder of the century.
It brings with it many changes in energy use patterns :
which are individually large enough to be documented

empirically and which, in total, amount to a sizable :
increase in commercial energy consumption per person and

per-unit of GDP.
Energy Requirements of Develbpment Projectse
Large development projects in developing counﬁriGS‘éffgﬁfﬁ

imply significant increases in energy supply requirements.
For example, single, moderate-sized cement plants can use

nearly 40 percent of the modern energy consumed in an entiiw,

small developing nation, and a modest expansion of IR
agricultural land with large-scale irrigation projects can:
use from 5 percent to 9 percent_of national modern energy -
consumption. These figures refar only to operating energy
not energy used in construction. T

Most strategies for economic development include the
introduction of major agricultural and industrial -
projects, often with the assistance of international donor
organizations. For example, an industrial development
strategy may include one or more new steel, chemical, or -
cement manufacturing plants; and an agricultural ST
development strategy may include one or more large~-scale’ .
irrigation or mechanization projects. Althouvgh these are
not energy projects as such, they may have significant
implications for the host nation’s energy requirements.

The energy requirements of pumped irrigation and cement -
plants have been examined as examples of the operating
energy requirements of large development projects. For -
this purpose, we calculated energy requirements to power:
hypothetical large-scale, pumped irrigation projects in _
the Sahel and other countries just south of the Sahara and:
energy requirements to operate actual, recently opened, or
planned cement plants in five West African countries and
Sudan. ' o

Based on conservative assumptions about the nearness of '
‘the water table to the surface and the aefficiency of
operating pumping systems, using pumped irrigation to
increase by 5 percent the arable land area of the

SAdapted from Donald W. Jones and Garland SamUélsh~Jf§[
"Energy Requirements of Development,ProJects,?prQrgy;ﬂ{
Division, ORNL, April 1985, ' A

9
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countries studied would require energy equivalent to 4.5
percent to 8.5 percent of 1980 energy imports or :
commercial energy consumption of four of the countries;
Somalia and Chad would require 15 percent and 22 percent -
of their 1980 oil import or consumption levels -- partly
because of relatively large, marginally arable land areas
and partly because of low energy imports (commercial ‘
consumption). Table 4 shows these estimates.

The introduction of one or (at most) two moderate-sized ‘
cement plants into five West African countries and Sudan
requires from 12 percent to 40 percent of those countries’
1980 national commercial energy consumption for their
operation. These calgulations assume high levels of
maintenance and developed country standards of fuel- _
efficient operation; therefore, actual fuel requirements
are likely to be higher. The countries studie- have fuw .
or no domestic fuel supply options other than imports. ‘
Table 5 shows the impacts of these cement plants.

These calculations are generic in the sense that they déff}
not take into explicit account all the relevant conditions.

surrounding irrigation .or cement production in each
country, but the errors thus introduced into the
calculations generally bias the projected energy B
requirements downward, probably substantially. Although
the calculations are in the nature of examples, they
indicate that new development projects of only moderate
size often put substantial demands on national energy
supplies.” For example, the cement plants’ requirements °
are likely to be representative of the energy usage of
steel and chemical plants as well. The clear implication
is that economic development will almost always require
substantial additional energy inputs on a continuing
basis. : : - B

“Examination of the possibility thét u5e*6ffk986¥§;b§§%;§
reference year biases the results indicates that it‘is a’

satisfactorily representative year.


http:irrigation.or

‘1351é:4. Energy. requirements to 1ncrease arable
A nland by 5% th.augh 1rr1gat10na

,;n$ﬁe{55515-9;* B : : ‘Irrigation Energy Reguirements
s o ' . as' % of 1980 ImportsP or 1980
- Commerctal Energy ConsumptionC

{Chad - 22.60°¢
Malt. 8.13¢
%Mauritania» 4.52¢
jNiger 18 5053
jSomalia | 15 86b7
fSudan 4,880

0.75d

aAssumes 560mm per hectare per year water coverage and 13m lift
b1980 Imports 5
c1980 Commercial Energy Consumption

dRequirement to 1ncrease currently 1rrigated area by 5%



~ Table'5. Energy requirements to operate recently opened
S - and planned cement plants e

Energy Input Requirements e .
As % of 1980 Commercial ProJect Description,,

- Energy Consumption Plant Sizea
Benin ‘ ,:? 33.5 - .f500 000 tons/yr, near completion, 1982
Nigerd ~'1' | 16'5. 'f300 000 tons/yr, scheduled for 1983
Sierra LeonePf- 3 47 _120 000 tons/yr, open 1982
Sudan o 6 5? a. 750 tons/day (250,000 tons/yr),

scheduled for 1983
b. 500,000 tons/yr; under study,

TogoD . 1,200,000 tons/yr; started in 1979 to
S ST ’ supply Tgo, Ivory Coast & Ghana
: Uppergvo]taﬁgﬂ.fﬂ?f?iéli;fromvlinestone -~ 150,000 tons/yr; plant under study,

rom clinker . may be from 1mported clinkers

_ aFrom U S. Bureau of Mines, Minerals Yearbook 1982, Vol. III, Area Reports-
- International (1984), . o _ S

bNorld Bank "Group 4" Countries. No proven oil and gas reserves and
unsustainable supplies of fuelwood ‘
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OTHER ENERGY ISSUES IN DEVELOPING COUNTRIES

0il ‘and Gas Exploration 'and Development in Developing
coungrie;9~, . = ST e e . R

High interest rates, political risks, risky geological
formations, and in the early 1980s falling real oil prices -
have retarded oil and gas exploration and development in '
developing countries which are not already producers. For.
these non-oil producers, the path to exploration and
production is likely to be difficult and slow in the
foreseeable future. .

The rapid rise in oil prices and supply shortfalls dui_._..
the 1970s did not bring a concomitant increase in oil and
gas exploration and development to the OIDCs. To be sure,
total exploratory activity in the OIDCs, as measured by
the number of seismic party-months and the number of
exploratory wells drilled, did in fact increase in the
1970s, but relative to the rest of the world exploratory
activity actually declined. The number of seismic party-
months increased worldwide by about 20 percent; however,
the percentage of the world total atiributable to the
OIDCs declined by about 50 percent. Further, the number
of exgloratory wells drilled increased worldwide by over
60 percent while the number of wells in OIDCs as a
percentage of the world total fell by move than 15
percent. The increase in exploratory activity that
occurred became more concentrated in the developed
countries and in particular the United States and Canada.
Moreover, in the 0OIDCs exploratory activity became more
concentrated in petroleum producing countries, especially
Argentina, Brazil, and India.

The consensus among many investigators is that exploration:
and development in OIDCs was inhibited by a combination of
factors. First, the geologic prospects for oil and gas

were. not conducive to exploration. The high cost, small-
sized fields that are characteristic of OIDCs limit profit
potential, increase risk, and provide for limited

prospects of the exportable surpluses necessary to supply
downstream operations. Second, the lack of infrastructure
in many non-petroleum producing OIDCs deterred oil and gas
exploration:. Third, restrictive contracts provided for an

°Adapted from Robert D. Perlack, "0il and Gas Exploration.and.
Development in OIDCs,” Energy DiViSian“QRNL}'Méy'19851"

19
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insufficient amount of risk-sharing to attract foreign
capital. Fourth, host government taxation policies
discriminated against high cost, small-sized fiaslds. k
Fifth, political risk and government instability did not
encourage foreign investment, considering the usual 10~ to
15~-year petroleum exploration and development period. L
Finally, U.S. taxation policies following the oil embargo
were designed to encourage domestic exploration and :
develo~ment.

The 1980s have seen a substantial decline in real prices
for petroleum, high interest rates, a developing country
debt crisis, and a worldwide economic recession. As :
expacted, these forces have reduced the cash flows of the .
international o0il companies through lower revenues  and
higher costs of capital, and have caused them to seek
higher risk-adjusted rates of return on exploration
projects. Consequently, the international oil companies
have reduced their exploratory and development activity in
OIDCs. Further, the debt crisis now experienced by many’
oil-producing OIDCs has had an impact on the amount of
exploration their own national oil companies can ,
accommodate. The 1980’s conditions are likely to cause an:
absolute decline in exploratory activity in OIDCs that are
considered high risk and where the probability of finding
oil and gas is low. 1In the oil producing OIDCs where
large reserves have been discovered, the impact on
exploratory incentives will be less severe. These trends
are already evident in the recent exploratory and
development data highlighted in Table 6. Reversal of
these trends will require (1) a general improvement in
economic conditions favorable to exploration and
development and (2) removal of host government obstacles =
and more favorable contracting and taxation policies that:
are commensurate with risks. The activities of the World.
Bank may prove to be effective in stimulating exploration
by national oil companies; however, to date they have not:
attracted private firm participation. h o

 Energy Conditions and LDC Indebtbdness®

.. The OPEC oil price hikes of the 1970’s contributed R
~.significantly to the debt crisis which many developing .
countries experienced in the 1981-1982 period. It has bee
estimated that oil price increases since 1973 contributed .

®Adapted from . David A. Trumble and Lawrence J. Hil15:”éﬂéfé§f*v
Conditions and LDC Indebtedness,” Energy Division, ORNL, =~ . '
forthcoming. , , B Rk



Table 6

Exploratory wells drilled in oil importing™

“'developing countries 1978-1983 ..

reston

Africa, total ‘

Oil producers (4 countries)p

Nonproducers (12 countries)r

‘North Africa & Mideast tota].

Nonproducers‘(B countries) fg

Asia. total

| 0il producers (5 countries)gf

| Nonproducers (4 countries‘,if

1 Latin American,;totai

Oilmp_oducers (7 countries)fﬁ

Nonproducers (7 countries)

a2
s

38

roducers (3 coun ies)@

w5 1 4 g i

;Only offshore wells drilled are reported for Bangladesh
in 1978 Burma in 1978, and India in 1980 and 1981, :

1]
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more than one-half of the foreign debt accumulated by ;
developing countries since that time. The 1979 price hike
forced many developing countries to finance oil import bills
by borrowing, thereby eroding net investment and retarding
the potential for future growth. Appropriately devised
energy policies may offer effective options for reducing
foreign debt problems in the future.

Over the course of the past decade, economic problems
confronting developing countries have been exacerbated by
at least three inter-related factors. First, the typical
developing country relies to a large extent on the export
of a few primary products to gensrate foreign exchange for
financing imports. The international recession of the
early 1980’s precipitated a marked decline in the demand
for those primary commodities with a concomitant decrease
in foreign exchange earnings. Second, the precipitous
increase in the cost of oil has had a deleterious impact
on the balance of payments of developing countries. g
Third, there has been a significant increase in the cost.
of external financing attributable to increases in
interest rates internationally.

Together, these interrelated international developments
have led to a serious current account financing problem -
for developing countries. These events have blurred the
historical distinction between balance of payments .
financing and development financing. The former involves:
short run funding of current account liquidity problems,
while the latter encompasses longer run capital '
development funding. In a world characterized by (1},
pressing short-term liquidity problems, (2) an immediate

- need to finance vital imports, and (3) the imposition of’
debt ceilings, what previously were developmental loans
are often used now to ameliorate short-run balance of
payments financing problems.

These circumstances confronting developing countries have led
to a dramatic increase in their debt exposure over the past |
-decade. Figure 2 displays the ratio of external debt to GDP
for net oil-importing AID-supported countries in Asia,
Africa, and the Western Hemisphere. As the figure depicts,
the debt problem has been most acute in Africa and the
Western Hemisphere, with external debt increasing from less
than 30 percent in 1970 to more than 70 percent in 1983.
Although data problems preclude a precise determination of
the contribution of the oil price shocks to debt exposure of
developing countries, one experienced observer has estimated
that more than one~half of the increase in nominal debt for

x'/) 4
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non-oilgproduéiﬁgﬁdéiéigﬁiﬁéféaﬁﬁgéiééiBéﬁwqéﬁ”19732§ﬁahi982i
was attributable to the real oil price increases over the '

One of the primary consequences of the increase in
external debt ovaer this period -- which, as discussed -
above, is attributable in large measure to oil price ,
increases -- has been a decline in real net investment in
developing countries. Here again, the problem is C
particularly acute in Africa. Figure 3 indicates total 7
investment in net oil-importing AID-supported African
countries over the 1970-1983 period.*! Nominal o
investment, deflated by the U.S. wholesale price index, as:
opposed to that deflated by a measure of purchasing power
parity, declined from more than $11 billion in 1978 --
Just preceding the second oil shock of the 1970's —- to a
little more than $5 billion in 1983. Lower levels of :
investment, as development financing has been crowded out
in large measure by the oil price hikes of the 1970's, -
have a debilitating impact on prospects for future '
economic output in developing countries,

Appropriately devised energy policies can help ameliorate tne
external debt problems facing developing countries. Such
policies may include -- but are not limited to -- direct
energy conservation and efficiency improvement programs,
emphasizing the industrial sector; rationalization of
domestic energy subsidies, particularly with respect to ,
exporting industries and higher-income consumers; and the -
development of indigenous energy resources where they make .
sense economically. ' e

19William R. Cline, International Debt: Systemic R;§k°§ni}gf
Policy Response, Washington, D.C.: Institute for o ‘
- International Economics, 1984, Table 1.4, p. 13.

kf‘Investment is measured as gross capital formatiohf

40
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CONCLUSIONS

Energy is important for the economic and social C
development of AlD-assisted countries because it is one.of
the fundamental "building-block commodities” of the . S
quality of life -- like food, materials, and information.
From these building blocks are constructed such features
of a desirable standard of living as personal
productivity, convenience, comfort, and mobility.
Generally, these commodities are means to what society
wants rather than ends in themselves. They function
mainly as facilitators: enablers of activities and
accomplishments that people value. This supportive role,
realized largely in combination with other factors, C
sometimes makes it difficult to prove direct and _
unambiguous relationships between energy conditions and
economic development. ’

But it is a simple fact, amply demonstrated by empirical
evidence, that economic and social development in AID- ,
assisted countries will not occur without rising levels of
modern energy services: combinations of non-traditional
energy supplies and their equivalents in improved
efficiencies in energy distribution and use. As a general
rule of thumb, recent historical evidence indicates that
each percentage-point of growth in GDP per capita requires
a 1.3 to 2 percent increase in commercial energy supplies.
But this is seldom a smooth proportional requirement. As
a country makes the transition from traditional R
activities, technologies, and resources to the modern ones
which generate higher average personal incomes -- even
with national population growth -- it confronts a
continuing series of situations where energy needs must be
met if development is to proceed: energy for pumped-water
irrigation for agricultural development, energy for moving
industrial and urban development to new levels, energy

- options for reducing trade imbalances and national
indebtedness, etc. If these needs are not met, some parts.
~of the development engine grind to a halt. o

For these reasons, if energy is not considered as an
- integral part of development planning for AID-assisted _
countries -- particularly as it addresses agricultural and *
industrial development needs in these countries ~- the :
- prospects for real prograss in economic and social : :
development are put at risk. By contrast, building energy-

planning into general development planning can facilitate .

progress and, in many cases, identify energy-oriented
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devélobmént opportunities. Energy is not necessarily

important for its own sake, and it can seldom bring about

progress by itself; but energy is one of the essential
ingredients in the development process.
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ENERGY AND POLICY REFORM

INTRODUCTION

The efficient allocat1on of energy resources and the

development of the energy sector are necessary cond1t1ons’§oy

economic development. But, energy markets which do not’
function properly stifle private sector initiative and.
actually serve to choke off development.

The purpose of this paper is to look at some of tl\e energy
policy reforms which might be promoted in developing
countries and to define a strategy in this area for the
Agency for International Development (AID) and for the
Office of Energy (the Office). First, we will examine some-

of the typical barriers which have impeded (and continue to

impede in many cases) economic development in AlD-assisted

countrioes. We then discuss the rationale for AID’s and the

Office’s involvement in this area and some of the
initiatives which have already been taken. F1nally, ve

present a specific plan of action the Office is carrying out»

to foster better functioning energy markets and thea .
development of the private sector in this critical sector'

NEED FOR POLICY REFORM IN THE ENERGY SECTOR

Despite the decrease in oil prices in dollér‘terms,‘the

energy bill of developing countries increased substantially
during the last few years, worsening their already serious

foreign exchange problems. For example, Bangladesh spent 65

percent of its export revenues on oil imports in 1981, Ind1a f*
70 percent, Pakistan 45 percent, and Panama 88 percent.! In.

tlke coming years, commercial energy consumption in AID-

assisted countries will, in all likelihcod, grow faSter'than i "

! In 1981, among 20 AID-assisted countries for which
information was available, oil imports represented an
unweighted average of 39 percent of export earnings.

Source: Office of Energy, Strategy and Program Plan foi
Energy Conservation FY86 and FY87; October 1985.
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their economies.2 Factors such as population growth, rural
to urban population shifts, and inadequate fuelwood supply -
accelerate the use of commercial energy. It 15 expected
that by the year 2000 developing countries will more than
'double their current commercial energy consumption levels.

Thus, these countries must implement the most effective
policies to develop indigenous energy resources and increase:

energy productivity.

nfortunately, numerous policy barriers impede the efficiéht}
llocation of resources in the eneryy sectors and R
onsequently the economic developmeit of AID-assisted
ountries. The most common examples of policy barriers
hich are briefly illustrated below, are: B

o Aggregate petroleum products subsiﬂizatioﬁ

o Electricity pricing policies 5hatfdi££§¥fj

o Laws that restrict drilling sccess of torelgn:
Coperators 1  @ccess ot rorelgn

o Tax systems that inhibit investments

‘o ‘Presence of government monopolies that stifle the

" 'role of'privaterentérpFQSQJ S

In Egypt, domestic energy consumption is rising'by 11-12° -
sercent a year, and oil products constitute an artificially
large proportion because their prices on the domestic market
are only about 20 percent of prevailing_worldwprices.',Egypt
-onsumed 46.5 percent of the oil it produced .in the 1983-84
period, up from 42.5 percent in 1982-83. Although Egypt is
an extreme example of price subsidization, most other
countries also generally provide some form of subsidy, the
most common being gasoline prices cross-subsidizing diesel
or kerosene prices. . ' ' Sl

The fact that electricity pricing policies often often:do
not reflect marginal'costsﬂfuttherwdistprts;energy'supply'
and demand patterns."It-also‘jeopardiies.the”financial‘ .
viability of utilitiss. In 1982, for example, a tariff study
for Burma's Electric Power Company (EPC) showed that the

2. The income roefficient for commercial fuel consumption is
1.3 in AID-assisted countries --— a 1 percent rise in income.
results in a 1.3 percent rise in fuel consumption. Source:
Analysis of Energy Prospects and Problems in Developing
Countries, Joy Dunkerley, William Ramsey; Resources for the
Future, 1983. S

4L
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.rates charged were substantially below the marginal costs of
supply. This situation resulted in 1981 in insufficient! =
internal cash flow to cover debt service. EPC is now maklng'
adjustments to its rates in order to reflect the long-term
marginal cost (the average rate will be increased by more
than 60 percent over the 1982-1986 period) and improve its
rate of return from a low of 4.2 percent in 1981 to 9 ‘

percent in 1986.3

Developing countries most commonly allocate acreage for oil
and gas exploration on an arbltrary political as opposed to.
competitive basis. For example,in India, until recently,
the most attractive acreage for oil and gas exploration was
reserved to the national oil company. By reducing
competition this policy has slowed down the development of
India’s energy resources. ,

Tax systems can also he a d1s1ncent1ve for foreign operators
in small to medium-sized oil and gas reservoirs. For

example, in Tunisia, small to medium-sized dlscoverles‘havev
not been developed because of poor rates of return caused by

a "blind” tax system. This system is designed for a fixed.
government percentage take rather than a graduated take

which would create an incentive to develop these small
fields.

The wrong price signals can also be due to the existence of
tariffs or other regulations. For example, import duties on

equipment needed for energy conservation are often as high
as 100 percent (or more) of the price of the equipment.

Monopolies and oligopolies in the energy sector have also

resulted in price and incentive distortions and inequitable"

collection of economic rents in many countries. In Kenya,
for example, the transport monopolies determine the price
paid to woodfuel producers. These prices underestimate the
real cost of collecting and replacing the wood. Therefore,

it is financially impossible to make tree farming attractlve;

~and this market distortion zauses a rapid depletion of
woodfuel resources. :

% Source: "Energy Pricing Policy Framework and Experience
in Developing Countrises”, Mohan Munasinghe, A Collection of
Papers Commissioned for the Energy Pricing Policy Workshop,
Bangkok, 8-11 May, 1984. See also Ramesh Bhatia’s paper for

the same workshop: "Energy Pricing in Developing Countries: .

Role of Prices in Investment Allocation and Consumer
Choices".
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Many ‘other ‘examples of policy barriers to the proper
functicning of energy markets could be given. The
conclusion, however, would remain the same: efficient KT
"allocation of resources in this sector, partlcularly scarce
foreign exchange, will only happen if the proper price
signals are given to energy suppliers and users alike and
competitition for these resources is promoted. Table 1
shows how policy barriers affect the overall goals of the
Office (1) to reduce economic instability caused by oil
shortages, (2) to ensure availability of energy for
sustained rural development, and (3) to foster prlvate
enterprise energy development and management.4

NEED FOR AIb INVOLVEMENT

Over the past four years, policy reform has emerged as one
-of AID’s primary concerns to implement its development
program. The recently completed first strategic plan for AID
states that "long-term development depends heavily on the . -
nature of domestic economic policies followed by developing
countries " and that "the Agency must be concerned with the
fundamental structures within which development occurs”.S
The only question therefore is whether energy is an ’
appropriate sector for AID’s commitment to policy reform.

AID will spend approximately $ 185 million in FY 1986 on
energy projects. Even if these figures are small when
compared with, for example, the World Bank's lending program
in energy projects (expected to reach ¢ 3.8 billion in
1985), they are not negligible, and economic assistance in
support of ill-conceived policies and proaects would be a
poor investment. :

"Energy is the foundation of self-sustained economic
development and growth. Without an adequate supply of ,
energy, economic development goals in other sectors such as
agriculture, industry, transport cannot be met. The expectsad
doubling of commercial energy consumption in LDCs by the
year 2000, makes the formulation and execution of sound
public pollcles, without delay, absolutely essential for
development.

4 For full details on the Office’s strategy and activiti__,

see sections I-IV of the OQOffice of Energy Program Plan
Fiscal Years 1986-1988, Office of Energy; Bureau for Science

- and Technology; United States Agency for International

- Development; October 1985. - B
8 Source: Blueprint for development. The strategic plan of
the Agency for International Development, Agency for L
International Development, June 1985, page 4.
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. Although AID's leverage to promote policy reform in the
energy sector may be limited as compared to the leverage the
international lending institutions have, AID’s unique o
expertise and flexibility in policy studies and research

work can play a key role. This role is welcomed by the
lending institutions which, generally, are tied to a

narrower, loan—-oriented approach.

All these arguments justify AID’s involvement. Cooperation
with other organizations (e.g., the World Bank, the Asian ..
Development Bank, the International Monetary Fund, other
multilateral development banks or bilateral institutions)
offers an opportunity to leverage AID’'s efforts and avoids
counterproductive and duplicative efforts.

CURRENT ACTIVITIES OF THE OFFICE IN ENERGY POLICY

The Office of Energy has a long and varied experience in.
energy projects, and has developed a critical mass of
expertise necessary to handle the problems of this intricate
sector of develop:ing countries. This expertise and existing
relationships with policy research groups in institutions
such as the World Bank make it the natural candidate to
provide much needed leadership for AID in this critical
sector. Policy reform is already part of the Office's
activity. Many activities have been or are currently funded
by the Office often in collaboration with the missions.

The Energy Policy Development and Conservation Project
(EPDAC) serves as the umbrella project for the Office’ 's.
policy related activities. EPDAC supports sectoral energy
analyses in selected countries and short-ternm technical
assistance in energy planning and policy development EPDAC’
also addresses research problems in such areas as the .
effects of energy prices and supply on economic development
and the linkages between energy and agricultural
productlvity.

As part of the EPDAC project each year the Office has been
funding a number of policy research studies. The topics
which have been studied thus far include (1) energy
‘conditions and the development of key sectors of developlng
~countries’ economies, (2) energy policy and planning issues
©  in developing rountries, and (3) institution-building to

~ meet energy needs in developing countries. Tables 2 and 3 -
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TABLE 2 :  Sesearch Topics in Policy Developsent
Funded by the Office of Energy during FY 83

INSTITUTION PRINCIPAL TME OF STOY . COINTRIES
' INVESTIBATR R

Massachussets Institute C. Blitzer Analyzing Energy-Econosy Interactions: - &ri L'm_ka_'_“'
of Technology R. Eckaus The Case of Small Oil-Isporting B '
Developing Countries

Arthur D. Little . P. Teagan Barriers to Expanding Irrijsted Slnlqal
- ‘ Agriculture in Sub-Saharan Africa o
Isposed by Pusping Cost

Individual . Milukas '_ Energy Flow in an Interscdiate Sized anii:f '_
o City: A Case Study of Nakuru, Kenya

State University of Mew York P, Meier ~ The Effect of Changing World Energy Sri Lanka.
(Stony Brook) PR : Prices on the Rate of Econosic Growth
in Developing Cour’ries

Resaurces for the Future J. Dunkerley  The Transition to Comsercial Fuels in  India
‘ Lo the- Household and Cossercial Sectors
in Two Indian Cities ,
QED Research “Jo-Plusser Analysis of U.S.-Indian Joint-Venturss  India
B for Transfer of Energy Technologies fros - -

* the U.S. to India

Vashington State University W, Butcher Ispacts of Rural Energy Costs and - Kenya,
CTRR T T ayailabilities in Keya SR T



TABLE 3 i Rlsnarch Topics. in-Policy Development
'mewmmmnnmwwmnu

INSTITUTION CPRINCIPAL . TITLE OF STUDY " COUNTRIES'
o . INVESTIGATOR e

Individual . © Eo Krapels. - .=jUil Pricing Polxcios in Developing Sudan
' J‘;f’Countrios: Case Studies Ecuador
' South Korea
Brazil -
frgentina
Thailand
Energy & Envxronlontal R Dulla - Evaluation of the Effectivenrss of

Analysis : © 7 Fuel and Motor Vehicle Tax-Related
- Policies Influencing Road Transport
Consumption in Developin;, Countries

Resources for‘thindfﬁf;  o Transport Energy: Detersinants

- and: Policy
Brookhaven National 'V;”HuhaVi;€’ - Econoaic and Policy Ilplications‘ ‘ iﬁ@f;fii
Laboratory e of Expanding Renewable Energy Thailand
.Technologies in Developing Countries Kenya = . -
& ' - Upper Volta
Energy/Developaent figl@&sﬁa Econoaics and Organizational Aspects of “v'Vaiious
International St Private Tree Faraing to Increase

Furlwood Produqtiun

Harvard UnivﬁfsitY ;Pifhhfifbfi , Assessaent of Benefits and Costs of ’f?Cﬂiff‘ﬁifi;{-"‘
S T Rural Electrifications The Case e
of Cneta Rica

" International DlVllnpnentﬂf Ko LNACTErIER Energy.Use in Agriculture in =~ '-"‘Di;iﬁitihf
U Energy Associates Developing Countries: A Systlls Approach» 'Republit;:
Purdue University ivffﬂgfIynér"f’=;_ Analysis o3 ‘Wotovnltaxcs-aasnd Irrxqatxon N1gnr

~in the Nigerian Faraing Sy!tel

East-Nest Center - CRMorse.  Participatory Evalustion'of Fuelwod  Inéla”
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list the research toplcs covered sznce the 1nceptlon of the
program. in FY 1983 L2

The EPDAC 3551stance in Morocco and Haiti are two ‘good -
examples of country specific activities.

e In Morocco, the Mission funded Energy Plannlng
Project follows a centrally funded Office effort to
directly assist the Ministry of Energy and Mines to
better assess its investments, initiate and monitor
conservation measures, and establish more rationale
energy planning. A planning model, ENVEST, has been
developed under this program to determine hhe best
investment program.

@ In Haiti, the assistance is aimed at developing
local capabilities for energy planning and policy
analysis. The main activities consist of
institutional development, data gathering,
establishment of current and projected energy
balances through 1995. These energy balances
provide the quantitative basis for planning and
policy development.

POLICY REFORM PROGRAM STRATEGY

The Office has formulated three interrelated goals: (1) to
reduce economic instability caused by oil shortages; (2) to
ensure availability of energy for sustained rural
development; and (3) to foster private enterprise energy
development and management. Policy reform cuts across these
three goals as already shown on Table 1. Without the proper
policy climate these goals, will be jeopardizead. .

The Office recognizes, however, that the financial and staff
resources it can dedicate to this important area are
limited. Consequently, the Office's strategy is to focus on
specific policy targets and to work, whenever possible, in’”
collaboration and close coordination with other S
institutions, partlcularly the World Bank and the A51an ;
Development Bank.

¢ The FY 1985 research program is currently belng S
implemented. with the a551stanoe of" the Oak Rldge Natlonal
Laboratory.
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Areas for Policy Reform

The Office has identified three maJor areas for its policy-
related activities._fVﬁ

ffoffintegrated energy analysis and assessment
“fi Pr1c1ng policy dlStOPthﬂS.andAIHGQQi§}9$&

ao5fBarriers to greater private sector
w;fparticipation.;

The selection of these three areas. for the Office s focus is
based on a review of the Office’s activities to date and
extensive discussions with the Missions, the regional ' ~
bureaus, and the World Bank as well as other international
development institutions. : ‘

Energy AnalzsiS-and Assessment

Because AID-assisted countries allocate up to 40 percent. of
their development budget to energy, assistance in analyzing
energy needs and potential investment options is critically
important. In most AlID-assirted countries, however,
effective energy analysis and assessment is hampered by an
inadequate base of information and severe lack of trained
and experienced personnel. The Office’s challenge is to help
rationalize energy decision—-making by meeting three types of
assistance needs. These are: (1) integrated national energy
analysis as a basis for major investment decisions and
policy dialogue, (2) integrated regional energy analysis,
focused on regions of special interest such as rural areas
with development potential, and (3) sectoral energy
analysis, focused on alternatives for particular sectors,
such as the electric power systen.

Energx'Pricing

The benefits of properly functioning energy markets which do
‘not distort supply and demand patterns are far reaching.

7 ‘In particular the AID Asia energv officers meeting held
in Manila in April 1985, and .he one-day workshop on energy
_and policy reform held in Washington on June 7, 1985, This

_ workshop brought together a number of leading experts from:
the World Bank, the Inter—American Development Bank, the
‘United" Nations, and private organizations.
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Efficient energy pricing promotes the efficient allocation
of resources and, with it, the viability and autonomy of the
energy sector. It also fosters the efficient use of energy
and stimulates energy conservation. Yet, as discussed
above, energy prices in most AID- 3551sted countries reflect
a history of widespread government intervention and
subsidies. The challenge in energy pricing reform is to deal
with the social and political problems underlying existing
pricing policies. The difficulty resides in designing
pricing policies that maximize equity and efficient
allocation of resources at the same time.

Economic efficiency pricing is a good starting point, but
numerous adjustments have to be made to achieve a realistic
(i.e., socially and politically acceptable) pricing policy
in a developing country. The Office’s activities in this
critical area of policy reform focus on (1) defining
alternative means of moving toward more efficient pricing
policies without totally ignoring equity objectives, '
particularly in the short-term and (2) developing
appropriate analytical tools to evaluate these means.

Barrlers to Private Sector Participation

Studies have shown that countries having free markets vhich
efficiently mobilize private savings and provide the private
sector with access to capital are significantly better in
stimulating real economic growth than countries having more
restrictive capital markets in which the government, either
directly or throug: parastatals, monopolizes or controls
access to the available capital.® The energy sector, which
is generally one of the larger sector of a developing
country’s economy, presents many opportunities to foster
private enterprise in the supply, di'stribution and end-use
management of energy. To capitalize on these opportunities
and, at the same time, assist in the implementation of a
.major element of AID’s development strategy, the Office has
developed, and is implementing, a private sector program
which cuts across its entire program.® Within its policy
reform program, this third area of activities addresses non-
planning and non-price barriers to private investments in
the energy sector. These include, among many others:

8 Refer particularly to the work done by Keith Mardsen at
the World Bank.

® For full details on the Office’s private ¢ .tor program,
refer to the Office of Energy’s Energy for Development Papér

No. 3, Energy and the Private Sector, and Initiative Paper:

No. 3, "Barriers to Private Sector Participation in’ Energy
Development”.



ENERGY AND POLICY REFORM A2.12

~ excessive taxation, unreasonable restraints on private power .

generation, restrictive licensing, and restrictions on . -

market access. Although the Office recognizes that all its_-a

projects have the potential for strong private-sector
involvement, its policy reform initiatives focus on two

areas which emerge as most important: (1) the development of

decentralized power generation for both grid-connected and
isolated applications, and (2) the development of small
fossil fuel resources (oil, gas, and coal). :

‘POLICY PROGRAM IHPLFHENTATIQNj
Implenentation Strategy

The ﬂpecific activities the Office undertakes can be }
classified in two dimensions. One is the programmatic means

to policy reform, of which there are five categories: (1) -°
policy research, (2) methodology (tool) development and ,
demonstraticn, (3) information dissemination, (4) training,

and (5) technical assistance. The other dimension is the
particnlar substantive policy problem that is the focus of
the activity. As discussed ahove, the Officve has selacted
three major areas for its policy-related activities:
integrated energy analysis and assessment, pricing policy
distortions and inequities, and barriers to greater private
sector participation in the energy sector,

The Office’s strategy to implement its policy reform program
takes into account four basic factors. First, the program
activities are "need driven” -- i.e., they support directly
the needs of other areas of activities of the Office. For
instance, policy reform activities in private electric power
generation supports the Office’s activities in energy for
irrigation pumping, energy conservation and cogeneration,
energy for rural industries, industrial and village-scale.
povwer systems as well as small utility-scale power systems.

Second, to the extent possible, the activities are conducted
within specific country situations. In order to avoid :
dispersing the limited resources available, the Office will
focus on a limited number of countries including Pakistan,
Egypt, Bangladesh, Haiti and Tunisia. These countries will
provide the framework for carrying out and integrating the
activities in policy research, development and demonstration
of spec1f1c policy tools, and in-country training. The
experience gained will then be disseminated widely to other
AlD-assisted countries, AID Missions’ staff, and
international development assistance agencies. In cases
where other AlD-assisted countries and Missions wish to

9L,
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undertake 51m11ar actiV1tles, the Offlce w111 provide“
technical assistance and training.

Third, from a program management view point,‘the majority of
the activities fall within three Office "initiatives" which
parallel closely the three major areas of policy reform
activities for the Office i.e., energy analysis, energy
pricing, and barriers to private sector involvement.
Nevertheless, in addition to the activities carried out
under these three policy reform oriented initiatives, the
Office also conducts "applied” policy research under the
other initiatives of its program plan. All these efforts
are fully integrated in the Office’s Program Plan for FY 86
- FY 88,

Finally, many of the activities will be undertaken with both
formal and informal cooperation, and in some cases in
collaboration with other international development agencies.
This is particularly true for energy pricing studies which
the Office, plans to carry out in close collaboration W1th
the World Bank. ,

Selected Activities of the Policy Reforn Program

Some of the Office’s spec1flc act1v1ties 1n pollcy reform
are summarized below 10 el

Maaor activities w1th1n the. Energy Analysis and Assessment
Initxat1ve will include: ‘

e Naticnal energy analyses in three countries’ selecled
in consultation with regional bureaus. Possible '
country applications for FY86: Pakistan, India,
Haiti. .

e One regional energy analysis project each year.
Possible country application for FYB86: Senegal. -

e Plan for a power system policy project, focused on
improving the technical quality of electric power -
system planning in AlID-assisted countries and

assessing the role of power systems rehabilztation'
(FY86).

~1° For more ‘details on the Office s policy reform

e i ]

1986 1988, op. cit.
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X' Development of a model approach to providing
- national energy data to private sector. parties 1n
AID-assisted countries. Possible country
application for FY86: Pakietan.‘

The. Energy Pricing Initiative will include the following':

maaor activities:.

e "Alternative paths“ for energy pricing policy
dialogue in LDCs, including assessment of specific
approaches (e.g., energy conservation) to mitigate
the impact of energy price increases. Possible
country applications for FY86: Bangladesh, Egypt,
Pakistan; for FY87: Jamaica, Kenya, India, Ecuador;
Peru, '

e Reports on state—of-the-art methodologies for
" analyzing alternative energy pricing policies,
particularly second and third best pricing policies
in specific country settings. Possible country
applications for FY86: Bangladesh, Egypt, Pakistan;
for FY87: Jamaica, Kenya, India. . ;

e Case studies documenting pricing reform successes
and failures in countries where extensive pricing
studies have been completed. Possible country
applications for FY86: Ecuador, Egypt, Indonesia,
Pakistan, Philippines, Sudan, Thailand. - Define

"alternative paths” for energy pricing policy
dialogue in LDCs (FY 86 possible country
applications: Bangladesh, Pakistan and Egypt)

~ The Barriera to Private—Sector Participation in Energy
Developnent Initiative will be directed toward the following
major accomplishments:

e One case study of the barriers to development of
small oil and gas reserves, showing the development
~options and specific obstacles to local and U.S.
private-sector participation. Possible country
application for FY86: Tunisia, Pakistan.

e Model small oil/and gas contracts. Possible country
application‘for!EY86:- Tunisia, Pakistan.
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Q-1Anélysis of laws, regulations, and practices
governing private decentralized electric power:
generation, and comparison with those in the Unlted
- States and other developed and developing countrles.

Possible country application for FY86: Pakistan,
Philippines, Thailand, India, Bangladesh.

® Organization of two to four Technology Transferl
Teams to promote US and AID-assisted country private
sector investment in small power systems, and energy
conservation in the industrial and power sectors
(FY86).

A number of other policy related activities are carried out
under other initiatives. For instance, the Irrigation and
Energy Planning in River Basin Development Initiative
explores a number of policy issues related to agricultural
and energy planning. The Energy for Irrigation Pumping
Initiative carries out research on issues pertaining to
pricing of elecitricity and petroleui: products and
centralized versus dispersed systems for pumping. The Energy
Couservation Initiative assesses institutional and policy
barriers to energy conservation. :

"
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AID OFFICE OF ENERGY .
Energy for DevelopmentipapérQNd;fﬁg

ENERGY AND THE PRIVATE SECTOR

INTRODUCTION

Energy has a critical role in a developing country’s economy.
Energy sector development is both a "means” and an "end” for
promoting general economic development. It is a "means" '
because an adequate supply of energy at a reasonable cost is
necessary for sustained economic growth; it is an "end” in
itself because energy is generally one of the larger sectors
of a country’s economy and its development will result in
significant improvements in the country’s balance of
payments, industrial productivity and general economic
growth. ‘

Another key factor in economic development which economists
‘have focused on in recent years is the role of the private
sector. Studies have shown that countries having free

markets which efficiently mobilize private savings and

provide the private sector with access to capital are
significantly better in stimulating real economic growth than
countries having more restrictive capital markets in which '
the government monopolizes or controls access to the

available capital.? However, many developing countries
continue to follow policies which restrain the private ,
sector, particularly in energy supply, distribution, and end-
use. These restraints distort the true costs of energy to :
the economy, resulting in an inefficient use of the country'’s
already scarce resources. ' e

Therefore the Agency for International Development’s (AID)
‘Office of Energy (the Office) has as a major goal the ”
promotion of private enterprise energy development.and .
management as one of the most effective means of ensuring an
efficient allocation of energy resources. Specific
objectives the Office has formulated to reach this goal
include the encouragement of energy policy reforms which
improve the functioning of energy markets; the upgrading of
technical and managerial skills in the energy sector; and the
stimulation of a flow of capital and technologies within the

! Marsdén, Keith; "Private Enterprise Bdosts<Growth";“W9fld'
Bank Report, 1985. - B SIS R
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country. and from the US whiéh%wiIIVianéasé ﬁfédﬁétfvityfahdf

employment in this ‘sector.

To meet these objectives within its limited resources, the.
Office created a private sector development strategy as part -
of a comprehensive program planning exercise.2 Thisg strategy
matches clearly defined energy needs with well-developed '
technology opportunities. Initially, the Office will focus
on several low-risk "flagship" projects which will allow the
Office to develop effective techniques to encourage more
active private participation and which can be used as h
examples of the benefits a country can realize from such 4
participation. To implement this strategy, the Office will
identify countries with critical energy needs that already
have an active private sector. Then, technology applications
which can meet these needs in a cost-effective manner, which
are technically proven and which the local and US private
sectors can develop will be identified. Next, the projects
will be implemented by private sector firms with the
encouragement and technical support of the Office (but with
minimal AID financial assistance). Finally the benefits
resulting from the project will be assessed and the lessons
learned will be summarized for the benefit of other countries
considering a more active role for their own private sector
in energy. A S

The remainder of this paper first summarizes barriers to the
private sector involvement in the energy sector of developing
countries and discusses the rationale and need for AID’s '
involvement. It then describes the strategy the Office will
use to develop its private sector programs, and finally
presents a detailed action plan for'implementing this
strategy. c 0

NEED FOR AID INVOLVEMENT

The commercial energy sector (electric poWer,‘natuial,gas,and,
petroleum products) is generally one of the largest sectors .
of a developing country’s economy, and often is the largest:
single user of foreign exchange. A survey of 24 AlD-assisted

, 2 This.program'plan is described in more detail in Office of
- Engrgy Program Plan Fiscal Years 1986-1988; Office of Energy,

JwBureau for Science and Technology; Uniteq States Agency for
International Development; October, 1985,

/b9
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countries® showed that three-fourths rely on oil imports for
over half of their commercial energy requirements. In 1980,
22 AlD-assisted countries for which reliable data is S
-available spent on average over 40 percent of foreign
exchange earnings on oil imports (with a maximum of 88
percent), 25 spent between 20 percent and 40 vercent, and
only 10 spent less than 20 percent.

The importance of commercial energy sources will continue to
increase in the developing countries as industries develop,
as populations grow, as urbanization continues and as
supplies of traditional fuels such as firewood and charcoal
are depleted.4 Table 1 illustrates that fact for five of the
fastest growing AID-assisted countries. These countries,
which had an average annual GDP growth rate of 4.2 percent
per year, had a substantially greater average growth rates
for commercial energy use of 6.0 percent per year. Energy
availability and its efficient use are therefore essential to
- broad-based and sustainable economic growth,

Meeting this increasing commercial energy demand will require
" flexibility and innovation on the part of developing SRR
economies. Three problems these economies have in responding"
to international energy markets are discussed below. o

Energy Sector Structural Constraints

Because of the importance of the energy sector many.
governments are unwilling to forgo direct control and
therefore create parastatals such as national oil companies
or national electric and gas utilities which monopolize their
respective sectors. In many cases prices are regulated and
can be significantly distorted in pursuit of governrment
social and political objectives. Once instituted =uch ,
subsidies are difficult to remove: Egypt, Morocco, Ecuador,
and Jamaica all experienced serious riots when energy
subsidies were removed and prices jumped. Government

3 Office of Energy, Strategy and Program Plan fdf'gnefgxi
Condgervation FY86 and FY87: October, 1985. ' :

“ A study of the income coefficient of commercial fuel
consumption indicates a 1 percerit rise in income results in a
1.3 percent rise in fuel consumption. Sources: Analysis of
Energy Prospects_and Problems in Developing Countries;

Dunkerley, Joy and Ramsey, William; 1983; The Energy
Transition in Developing Countries; World Bank; 1983

)0 /b



‘TABLE 1. COMPARISON OF COMMERCIAL ENERGY GROWTH AND GDP
' GROWTH FOR FIVE AID~ASSISTED COUNTRIES |

. ANNUAL PER CAPITA ANNUAL COMMERCIAL
" COUNTRY GDP GROWTH RATE (%) PER CAPITA ENERGY
R | GROWTH RATE (%)

THAILAND 4.3
INDONESIA _7;;?;
SRI LANKA 4

PAKISTAN 356

AVERAGE 42 6

“lunweighted) ===== =:

Note: - 'pérfcaéiga'GDP 6£69§5135tég§afé]fsn*isii;iésé;f»

' - Per Capita COmmét@ialfEhetgnyi6wth-Rateé‘aré;for
1975-1982 '

SOur@es:‘fd

International Monetary Fund; January, 1985?:f

Yea ; Unitéd!
Nations; New York; 1983 s

‘Ener Balances of Developin Countries;ﬁ
International Energy Agency; 1984 R
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involvement also lesads to economic misallocations since large
government energy firms will get first access to capital and
foreign exchange, often at rates well below "market” rates.
This squeezes out smaller firms both within and outside the
energy sector which could make more efficient use of the
funds, thus slowing overall economic development. Government
subsidies and policy preferences often have impacts exactly
opposite to those intended by government planners. For
example, a World Bank study¥ indicated that interest rate
ceilings which are often instituted to ensure access to
capital at reasonable rates for smaller firms in fact shrink
the supply of capital to these firms which are perceived as
riskier by the lenders and, because of the small size of the .-
loan, unprofitable as well. : T

Political and Institutional Cbnsﬁraints;

A wide variety of political and institutional constraints
hamper the operations of energy markets in developing ’
countries. Some countries are reluctant to enter into
partnership with foreigners for development of energy
resources because of lingering sensitivities about ‘
colonialism. Thus, the resources (e.g. oil and gas) remain. -
inaccessible because the country may have neither the capital
nor technical knowhow to explore for and exploit them. 1In
countries following Islamic law, subterranean resources are .
considered to belong to the government and permits to develop
them are given only to citizens, making investments by :
foreigners with the needed capital and technology difficult.
Many AlD-assisted countries have restrictions. . on repatriation
of profits to foreigners, resulting in little interest on the
part of foreign firms in investing significant capital or
transferring important technology.

- Managerial, Informational and Technical Cohsﬁrdihﬁs.

Trained personnel are in short supply in most developing
countries, particularly in the energy field. The Office
projects evaluating energy conservation potential in the
Philippines, Sri Lanka, Pakistan and other AlD-assistaed
countries indicated few industrial sector engineers were

" knowledgeable about energy conservation technologies and
practices. Workers were seldom trained to operate energy

" ® Investing in Energy Efficiency and Conservation; G.J.
‘Gaskin; World Bank Energy Department; April, 1985.
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equipment efficiently, Managers .and lenders did not know how
to evaluate energy conservation investments. Finally, there
was a lack of information on energy end-use applications and:
on the costs and performances of available energy S

technologies.

The negative impact of these barriers on economic growth is
clear in light of recent studies indicating that the private. -
sector is a more efficient engine of growth than the public
sector. A comparative study of seventeen developing L
countries showed that governments pursuing policies promoting
private sector investments had much higher growth rates than
countries pursuing policies promoting investments by the.
public sector.® The countries with active private sectors
utilizing most of the domestic credit market had per capita
GNP growth rates of 4.5 percent’ per annum, while those with
public sectors utilizing ‘most of the domestic credit market
had much lower growth rates (less than 1 percent, or
negative). The Office’s own review of 53 AlD-assisted
countries reinforced this finding by showing that those
countries with active private sectors (as indicated by the
share of total domestic credit to the private sector) had
significantly larger per capita GDP growth rates than those
where the government used most of the credit. The 10 fastest
growing countries where the private sector claimed an average
of 80 percent of the domestic ‘credit had an average growth
rate of 7.5 percent; the 10 slowest growing countries where
the private sector claimed less than half of the domestic

credit had an average growth rate of -0.2 percent. (Saee-
Table 2.) ' :

Within AID the Office of Energy is particularly well suited
for leading efforts to enhance the role of the privale sector
in the energy field. Since its inception it has initiated
many projects involving local government and private sector:
representatives, US private firms and consultants, and large

international lending agencies. It thus. has a first hand
understanding of the constraints affecting the energy sector
and actions necessary to overcome these constraints. 1In

addition, the Office has developed relationships with many -
private sector energy firms both in the US and in devélopingu'
countries, giving it a unique ability to broker joint . -
ventures in energy technologies and services between US firms

and prospective overseas partnérs.

Within AID the Office’s focus on energy‘p¢licy_and,pricidg
reform, ”brOkering”'of~Joint»ventgrgglkapdggmaLl;to medium

6 Marsdgd,fKeith} op%ci£;a
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TABLE 2, CONPARISON OF GDP GRONTH RATES AND PRIVATE. .
‘SECTOR DONESTIC CREDIT FOR AID-4SSISTED COUNTRIES:

0P 10 COUNTRIES . SOTTON 10 CONTRIES

COUNTRY - GOP GROWTH PRIVATE/TOTAL CﬂﬁNTRY GOP GRONTH

: RATE {2) - DOMESTIC CREDIT RATE (1)
| EEERITRSTIRLI - v SRETTETTXRRTATRTICIILLTSRTARS

J0RDAN 9.3 0.7 -~ GANBIA 2.6
EBYPT B4 0.37 CHAD 2.6

UGANDA 1.5

ECUADOR Bl 0,88 -

IOOESIA 7.7 LS A 05
T I X oz RE 0.2
AL %1 MIGHSCR 0.2

CHERION 7.0% WA 09

™S 7.0 CCARB LA
CONGD 58 08 RIES LS
LESOTHD bib on LMD 16
WERAE 1.5 .80 WERAGE 0.2
(unweighted) =~ ===z S i (unweighted)  =as=a
R # Central African Republic

Snurcni SINTERNATIONAL FINANCIAL STATISTICS; International Monetary Fund; January, 1985.
' - Growth rates were for the period 1977-1983 if available. Private and total
dosestic credit estimates were for the latest year available--usually 1983,
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size businesses compleménts andvreinforces the efforts of €hé

Trade and Development Program (TDP) which focuses on a broad '

range of large projects which stimulate US export . and of the
Bureau for Private Enterprise (PRE) which focuses on a broad
range of projects stimulating local private sectors. In
addition, the Office has worked closely with major
international lending institutions such as the World Bank and
can complement their important but narrow focus on providing
large loans to these countries with its broader-hased,
flexible expertise in identifying cost effective energy
opportunities. For example, in the Philippines the Office
assisted the Mission in developing a project enabling the
private sector to demonstrate and finance energy conservation
investments. The Asian Development Bank is very interested
in the possibility of using the organization which will
handle these activities to provide loans for industrial
energy conservation measures, which it finds difficult to ‘
fund directly since it is not structured to handle the large
number of relatively small loans a comprehensive energy o
conservation program requires. In the coming months, the
Office will assist the Mission in Egypt to develop & similar
private sector oriented technology transfer program, :

In addition, the Office’s experience has indicated there is a
serious lack of programs tailored to the needs of small- to
medium- sized firms in the energy field. A program to
develoyp the capabilities of these firms to provide energy
services is important for two reasons. First, studies in the
US and other countries indicate small- to medium-sized firms
are rich sources of innovation, which will be necessary to
provide the variety of goods and services needed. Second, .
small- to medium-sized firms alone can meet the needs of the
large number of small opportunities which the energy market
represents since governmental and lending organizations tend
to focus on large projects. For example, an Asian

- Development Bank study” of industrial energy conservation
opportunities in Thailand identified potential energy savings
of over $200 million per year from an investment of $741
million. However, these investments would be spread over

~ 45,000 factories, with average investments of $16,000 to
3300,000. No organization either international or

- governmental is equipped to handle this large number of
relatively small investments. It will require the
development of an active private sector which can develop

7 Industrial Ener Audits and Conservation Program for £h§f
Royal Government of Thailand; T.A. 507; August 1984; Asian
‘Development Bank. oo o

0¥
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1

innovative-finaﬁéihgféhdfdéliﬁéfy5técﬁniqués tO7ﬁéet eﬁergy

demands and exbloit*éqefgy/ConsépvationipppofﬂynﬁﬁiQSJ

The Office and the Missions are currently sponsoring a
variety of projects which are developing private sector .
capabilities to deliver energy goods and services. Examples-
of some of these projects are listed below. '

o Development of local capabilities to deliver energy
conservation services. The Office and the Mission in
Sri Lanka sponsored a series of industrial energy
conservation workshops which led to the establishment
of a private engineering consulting firm to conduct
energy audits and evaluate energy conservation
opportunities. The Office is assisting two private
sector companies in Ecuador conduct energy
conservation audits and install energy conservation ‘.
equipment. In the Philippines the Office and Mission.
are establishing a program to demonstrate energy o
conservation technologies and innovative private
sector financing mechanisms.

® Access to foreign exchange. The Office is helping to
set up a privately financed institution in Pakistan
to give local companies loans and access. to foreign
exchange for purchase of energy goods and services.

® Access to US capital and technology. The Office is
brokering a project between US firms and local e
entrepreneurs to develop fuel cane in Jamaica, and to
develop coal-water mixtures for power generation in -
the Philippines. L o

e Privatization of parastatals. The Office is

assisting the Sudanese government and local privéﬁéal
firms in privatizing the government owned petroleum::
import and distribution firms. :

e Domestic energy resource development.kfThéﬁfof?é}ig
assisting the private financing of a coal’mining’and

power generation project in Lakhra, Pakistan.’

|07
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PRIVATE SECTOR PROGRAM STRATEGY

One of the three goals of the Office°'15 §oJfbster;the_y:»;_\
development of an active private sector in the energy sector,
of the host government’s economy. The strategy to reach this:
goal has three objectives: T ’ B

e Promoting host government policy:iéfdbms which
improve the functioning of local energy markets

e Developing and improving_lpéélipiiYate«sq¢tbb_;7;_
capabilitiqs in energy dqvglopmentfand,managgmgqtﬁ

® Promoting US private sector investments and flows of:
technical and financial resources. ' PR

To formulate these objectives and its overall strategy, the
Office reviewed its previous and current work in this area,
held discussions with experts both within and outside the
Agency, and held a one day workshop on the AID Energy Prograh
and the Private Sector. This workshop, which included
representatives from the World Bank, US private industry,
AID,  and academia, discussed barriers to and successes of the
Agency'’s goal of "privatizing"” energy assistance programs.
As a result of these efforts, a three step process was R
developed to select initial areas to encourage private sector
energy efforts: ' ] o

® Step one: identify £g%g§£3§§§g§§iéég
.‘:TStéP]#ﬁéifidéﬁﬁi??’€5?3é55959533ftééHﬁéiégiééJ

.,eg;é@ginf@gaﬁséiéc@f&tipgaiibéfﬁrajéég;“

Qﬁéstidﬁ’jfériidenﬁifyingVéttfé&;i&éiC§uﬁ£fiésiihc1uﬁéi

@ Does it have an active private sector generally?
adeIs £hé'host‘36Vanméﬁ£f§jﬁﬁé£hétiQﬂtbﬂéhHénéingﬂ£héf
- private sector’s,rOleﬁinﬁénefgy“aﬂdﬁiS}itfwilLinging

make necessary policy reforms?

.8 The other two objectives are to (1) reduce economic Cew s
instability caused by overdependence on imported oil and (2)
ensure availability of energy for sustained rural SR
development. See Qffice of Energy FY86~FY87 Program Plan, ‘op
cit. ' B

1\



ENERGY AND THE PRIVATE SECTOR A3.11

e Is 1ts energy consumptlon large enough 50 ‘that a
successful project will have many repllcatlons within
the country with significant. addltlonal energy
savings or energy produotlon? ‘ '

Figure 1| summarizes potential private sector activity as
indicated by the share of total domestic credit claimed by
the private sector (which is a surrogate for estimating
private sector activity and the governments sympathy to an
active private sector) and the size of the country’s total
energy consumption (which is a surrogate for the
replicability of successful energy projects). Using these
criteria, the most attractive countries for the early phases
of this project include India, Indonesia, Thailand, the
Philippines, Pakistan, Turkey and possibly Egypt. Other

counties have either low energy consumption thus limiting the

potential for energy technology or service replication, or
have relatively inactive private sectors thus requiring
significant "missionary" work to gain the country’s
commitment to fostering a more active private sector. This
does not rule out efforts in these other AlD-assisted

countries; however these will need to be evaluated on a oase-;

by~case basis.

questions to ldentlfy attraotlve target energy teohnologles
include:

o Is the"teohnologj'aVaflable‘now°h

e Is the expertise required for manufacturing,;w
marketing, 1nstallatlon ‘and operatlon readlly
avallable or’. ea511y taught?

° ‘WIll thls teohnology help realize other AID
prior1t1es (e g rural development)? '

'ode111 the potentlal return-on-lnvestment attract US
'Aor local prlvate sector 1nvestments? ‘

."WIII a’ suooessful proaeot be widely replloable, :
both. within the’ target country and in other ‘AID= -
assisted countries?

AT
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Table 3 summarizes these rahlngs for the energy technologles
of interest to the Office. Attractive technology areas
include energy conservation, industrial and commercial

buildings cogeneration, smallscale fossil fuel development,.
biomass briquetting, decentralized small power production and5

fluidized bed coal combustion. Each technology area was '~ *
rated against each criteria on a scale from 3 (very e
attractive) to 0 (very unattractive) and the ratings added to
develop an overall rating.®

Based on the foregoing criteria, and on discussions with US:
and local private sector organizations and Missions, four
general areas appear best suited to demonstrating the
potential of an enhanced private energy sector. These are:

1. Energy conservation products and services (including
cogeneration systems). Energy conservation is the single
most important option for a developing country to reduce
dependence on o0il imports. A study by the World Bank
indicated that 11 per cent of the energy used in the
industrial sector of developing countries could be saved
through simple measures having paybacks of 2 years or less.!®.
The technologies are well understood and are highly developed
in the US. Because the average investment is relatively
small, they are particularly suitable for the local private
sector with assistance from US firms. Reducing industrial
energy demand will help other AID priorities such as rural
development by freeing up foreign exchange and improving
productivity. This effort will also demonstrate innovative
private sector financing vehicles. For example, in countries
following Islamic law investors cannot charge interest on :
loans, thus making financing difficult. However, shared
savings and leasing plans are allowed and discussions with
lenders in those countries indicate great interest in
implementing such options for energy equipment. Successes in
this area have a high probability of being replicated not .
only in the host country but also in many other AID-3551ated .
couatries.

® More sophisticated rating schemes are possible, e.g.
weighting each of the criteria differently. However, .
attempts to do this resulted in no signiflcant changes in the

relative attractiveness of the specific technology avea.:

10 Industrial Energy Rationali: MWW
(draft); spring 1985; World Bank.




TARLE 3. EVALUATION OF SPECIFIC TECHNOLOGY OPTIONS FOR ENHANCING THE PRIVATE GECTOR'S INVOLVEMENT IN ENERGY

1 TECHNOLOGY Hi I8 THE TECHNOLOGY | IS THE ENPERTISE | WILL THIS ASSIST | ! MRELOCAL FIRMS ! IS THE PROJECT | OVERALL !
! ' AVAILABLE NOW? | READILY AVAILABLE?! OTMER AID GOALS? | ! INTERESTED? | WIDELY REPLICABLE?!  EVALUATION |
! COAL MININS & I 2-3 2 1-2 ! 2 ' 1-2 ! 10-13
! BENEFICIATION ’ ) ! ! I
! FLUIDIZED BED " 23 2 1-2 ! 2-3 ' 2 ! 12-15
! COAL COMBUSTION 1) ! ! ! : I
! COAL-VATER T 1-2 1-2 1-2 b 12 1 1-2 "1 gepd i
1 NIXTURES I . T B o R i
! COAL BRIQUETTES 1! H
! " !
! ENERGY I u
! CONSERVATION " 1
! INDUSTRIAL i i
! COGENERATION i i
! HATLRAL BAS I u
! USE i ]
! DENDROTHERMAL " 1
! I i
! FUEL CAXE i i
! " 1
! RICE HUSK 1 i
! COMBUSTION " 1
1 BITASS I i
! BRIDUETTES i iy
! BIOGASIFIERS 1 T
! i !
! DECENT. SNALL - {! i
| PRIVATE POMER 1) !
! SOLAR THERMAL & |} i
! PHOTOVOLTAICS n i
COOKSTOVES i I

| SMALL FOSSIL FUEL
! DEVELOPNENT

SCORING: 3 - Very Attractive, High Interast, Very Favorable, Highly Beveloped, otc.
2 - Mtractive, Good Interest, Favorable, Woli-Developed, etc,

1 = Mot Very Attractive, Littla Inarast, Not Very Favorable, Not lell Developad, atc. -

0 - Unattractive, No Interest, Unfavorable, Mot Cwveloped, etc.
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2. Decentralized small power generating systems for both
grid—-connected and isolated applications. Small power
systems such as diesel, decentralized hydropower and wind
offer cost effective ways to bring power to remote areas
particularly if they are installed as part of an agricultural
water project or rural industrial development effort. Again,
the relatively small size of each investment, makes this area
particularly suitable for local private investors. Successes
would have a moderate to high probability of being replicated
within the country and possibly also in other countries
having similar energy resources and legal and regulatory
environment.

3. Development of small scale fossil fuel resources.
Many countries with small oil, gas and coal resources have
difficulty exploring and developing these because of a lack -
of technology and capital and because of barriers raised by
government policies on taxation and foreign development of
domestic resources. US firms have significant expertise in
this area and a project aimed at idéntifying mechanisms by
which US and local firms can team up to exploit these small
fossil energy deposits with transfers of technology and i
capital can benefit all parties involved. Successes would .
have a high probability of being replicated within the _
country and a medium probability of being replicated in other:
countries. X

4. Development of coal and biomass briquetting.
Briquetting of coal and biomass (particularly agricultural
residues such as cereal, cotton, coffee, coconut, and copra)
offers an alternative energy source for rural applications
which can help alleviate deforestation and consequent
fuelwood shortages. These briquettes offer convenient,
relatively clean fuels which are easily transportable,
generally usable in existing combustors, and require only
readily available technology for their preparation. In . R
addition, biomass briquettes offer the potential for "energy .
farming,” i.e., growing crops such as sugar cane specifically:
for fuel such as briquettes. This can provide an
alternative use for surplus cropland, provide a stable ‘local
energy source and replace some oil imports. -

\i5
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Implementation Strategy

The Office’s private sector program will be implemented in
tWwo stages. The first stage will concentrate on technologies
and countries where projects will have a very high E
probability of success. That is, where there is little or no
technical risk and few barriers to private sector

involvement. This will allow the Office to improve its o
skills in promoting the use of the private sector and will' .
provide successful examples which can graphically demonstrate .
to host government policymakers the potential benefits an .
active private sector can bring about. Later, as the methods
for enhancing the role of the private sector are refined, the
Office can expand the scope of the program to include :
projects with technologies that are somevhat riskier to _
apply, and countries whose governments are not so encouraging
to private sector involvement in the energy field. RS

Program Management and Organization

In both the near term and long term the Office will rely on
its Initiative Evaluation Committee, ad hoc advisory groups
and Technology Transfer Teams to bring a private sector
orientation to the selection and implementation of projects.
. The Office has instituted a formal yet simple evaluation
process for new initiatives. A critical aspect of this
evaluation is to ensure that, within the framework of its
overall program plan, new projects incorporate local and US
private sectors to the maximum extent possible, o

The Initiative Evaluation Committee is assisted by ad hoc
advisory groups consisting of four to six senior managers
from private industry and representatives of private sector
organizations (such as the Energy Advisory Committee of the
Atlantic Council) who have extensive business experience in
energy and in the "Third World. These groupz advise the
Office on technologies and countries to be explored and
suggest people to make up the Technology Transfer Teams.

The Office is sponsoring the creation of Technology Transfer
Teams to implement "tlagship” private-sector projects. These
Teams are each composed of representatives of 6 to 12 private -
companies which have business interests in LDC energy

‘markets. The Office will provide the Teams, once o
established, access to market and other relevant information -

N .
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and "free" analytical and technical services. To be
effective, each Team will focus on a limited set of
technologies and applications. Each Team will develop a
"business analysis agenda"” which will be carried out by
consultants to the Office and, whenever possible, by the
members of the Team. These market and technical analyses
will be used to identify and develop specific business and
investment opportunities and, if need be, to recruit other US.
and local businessmen and lenders to implement the actual
investments. In return for their part101pat10n in the Team’s
activities, the companies will receive "free" consulting
services, unique market information, first hand contacts in
the .local and US business communities, and the possibility of.
influencing local laws and regulations to make investments:
more attractive. As the project’s implementation is taken
over by the private sector (in the US and hosi country) the
Team's efforts will be reduced to monitoring the project,
information dissemination, advice and possibly training for
local technical and managerial personnel.

In FY86 two Teams will be formed to address opportunities in
energy conservation and small power. As attractive
opportunities are more clearly and narrowly defined, each

Team may split to better focus on specific technologies

(e.g., industrial diesel cogeneration), specific needs (e. €. g.,
small power generation for rural development) or specific
countries (e.g., Pakistan). In FY87 at least two additional
Teams will be formed depending on the results of the flrst
year's efforts. :

Selected Activities of the Private Sector Program.

The Office firmly believes that encouragement of local and US .
private sector involvement is a critical part of almost every
project it undertakes. It is thus difficult to identify
specific Office activities to encourage private sector
participation without simply repeating all of its act1v1t1es.»“
However, some of the Office’s Initiatives which are part of
the Office’s overall program plani® have more clearly
identifiable activities emphasizing private sector
development. These are summarized below.;.

11 For more detalls on each Initiative, see- Qﬁﬁ;g‘*”
Program Plan Fiscal Years 1986-1988, op c1t
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The Energy Analysis and Assessment Initiative will develop a
prototypical approach to-providing national energy data to.
the private sector for use in evaluating energy marketSrandj

planning energy use. Possible country application for FY86:
Pakistan. . A R

The Barriers to Private-Sector Participation in Energy
Development Initiative will, among other activities: .
® Perform case studies of the barriers to development.
of small oil and gas reserves, showing the iR
development options and specific obstacles to local:
and U.S. private-sector participation. Possible
country applications for FY86: Tunisia, Pakistan.

e Develop a model for small oil and gas contracts that:
analyzes the options available, the expecled output ;-
and the cash flows to the developers and the . e
government. Possible country applications for FY86:"
Tunisia, Pakistan. ' '

e Develop a detailed program plan for Officefagtivftieé
for overcoming policy barriers to private-sector’ =
~participation in energy development (FY86 target).

@ Perform an analysis of developing country laws,
reégulations, and practices governing private
decentralized electric power generation to identify
barriers to cost-effective decentralized power o
projects that are privately financed, lessons learned
from the experience of other countries, and specific
recommendations for policy, legal, and regulatory
changes in the countries of interest. Possible
country applicaticas for FY86: Pakistan,

Philippines, Thailand, India, Bangladesh.

® Structure specific "pre-investment” proposals for:

development of small oil and gas reservec by local

-~ and U,S. private-sector firms. Possible country
~applications for FY86: Tunisia, Pakistan.

e Organize two to fouf‘Technology Transfer Teams to
promote U.S. and AlD-assisted country private sector
investment in small power generation systems, and’
energy conservation in the industrial and power
sectar (FY86 target).. : ' '

V)%
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® Provide short cdubsés‘fdrihdStZCOuntry pdllcy makers,
AID Offices and AID Missions summarizing the lessons"
learned on making effective use of the private sector

to implement cost-effective energy initiatives (FY86f
target; refinements in FY87. ‘ Rt OE:

® Sponsor international workshops on‘private-ééctor
development of small fossil,energy'resourcesfand,j
decentralized power systamsl(aarly FY87‘target);g

The Energy Conservation Initiative'will:

© Create pilot demonstration projects using innovative
private-sector financing mechanisms. Possible
country applications for FY86: Latin America and
Caribbean region, India, Pakistan, Philippines,
Thailand. : R

® Organize Technology Transfer Teams for energy -
consérvation, including cogeneration. Possible .
country applications for FY86: Pakistan, Egypt, ,
Latin America/Caribbean region; for FY 87: "Thailand;;
India, Indonesia. ' ‘

The Coal Development and Use Initiative will investigate
local private-sector opportunities in coal development and
use and disseminate resulting informalion to other AID-
nssisted countries. Possible country applications for FY86
and FY87: Pakistan, Indonesia. _ : \ o

The Natural Gas Development and Use Initiative will develop a .-
model program for private-sector participation in gas’
exploration and development projects. Possible country
applications for FY86: Pakistan, Tunisia. S

The Household Fuels and Fuelwood Initiative wiliﬁf

® Perform feasibility studies and market asseésméntsg
 for briquetting, including the development of a
relaible feasibility study methodology. Possible
country applications for FY86: Haiti, Pakistan, _
Sudan, Niger; for FY87:’ Botswana, Zambia, Indonesia,
Peru, Morocco.

° Cénduct feasibility studies‘df agricﬁitural reéiduéf
' briquetting in four COqﬁtries{(FY87 target).
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ThefIndusirialhand'Viilagé S¢élgfPovéffS&stth-Iﬁiﬁiéﬁlﬁé1

will:Q 

'y e
- decentralized power systems, including small hydro -
~and solid biomass-fueled projects (e.g.),rice~husks,

Structure preeinvesthént‘péékagés’fdf 59véféii;

wood wastes). Possible country applications for

FY86: Madagascar, Costa Rica, Egypt, Pakistan.

Conduct a well-focused R&D program in conjunction
with U.S. private sector firms to develop better
technology options enabling AID-assisted countries to

~convert solid fuels (e.g., wood, agricultural

residues) into shaft power on a small scale (FY87
target). S

The Small Utility~Scale Power Systemé;lnitiative Qiilf

‘Organize a Technology Transfer Team for small power’
- 8ystems and visit two countries per year. Possible

country applibation for FY86: Pakistan; for FY87: .

India.

”Cdﬁplete prefeasibility studies for two or thfee

projects, including one or two projects based on
conventional fossil fuels (e.g., combined cycle

‘electric power generation using natural gas) and one
or two projects using solid biomass (e.g2., bagasse

from sugar cane) as a fuel, which will be used to

- attract private investment and implementation of the

projects. Possible country applications for FY86:

- Egypt, Pakistan, Jamaica; for FY87: India, Latin

America/Caribbean region.
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Initiative Paper No. 1. L
Priority Area: EnergyfgolidyfandfﬂhalySigf

STRATEGY FOR ENERGY‘ANALYSIssAND_ SESSMENT -

INTRODUCTION

A prerequisite for sound energy decisions is dependable
information about the options being considered, the
alternatives to them, and the conditions they address. Few
kinds of assistance programs in energy have as much cross-
cutting value as those that help a country improve its base
of energy information and its capabilities for analyzing this
information to arrive at courses of action that are ’
economically, technologically, and environmentally sensible
as well as politically desirable. With AID-assisted
countries allocating up to 40 percent of their development
budgets to energy, assistance in analyzing energy needs and
potential investments is critical.

This paper discusses the need for three types of energy
analysis and assessment: ‘

o Integrated national ener analysis: ' comprehensive.
attention to alternative paths for a nation’s energy
future, integrated with (a) other sectors of the o
national economy, (b) government policy-making, and
(c) private-sector decision-making ' DR

® Integrated regional energy analysis: similar

attention to regions of special interest, such as:
' rural areas with development potential

® Sectoral energy analysis: more specific attention to
alternatives for particular sectors of the energy-
economy, such as the electric power system.

This paper also describes the strategy‘propéséd5to‘cargyf§gﬂ

this initiative, and lists the target accomplishments,

RATIONALE

Reliable energy information and analysis are necessary to
reduce forelgn exchange problems caused by imported oil,
foster private enterprise in the energy field, and sustain_

oY
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agriculture and:rural‘development, "Without effective :
analysis and assessment, promising options are likely to be ..
overlooked, and dubious options may be overvalued. As a
result, scarce fiscal and human resources are wasted, and
confidence in associated institutions is lost. 1In many
cases, if good analysis and documentation are lacking, a
developing country will look in vain for development S
financing from multilateral or bilateral donor agencies or
the private sector.

In most AlD-assisted countries, however, energy analysis and'
assessment constitute a fragmented and flawed activity. The -
countries are hampered by an inadequate base of information
about energy conditions and options, and are limited by a
severe lack of training and experience among indigenous
institutions, both public and private. Furthermore, both
information and analytical capabilities are scattered among a
variety of organizations with particular interests and
agendas -- government ministries, parastatal firms, private
firms, and donor agencies offering advice. Analysis and
assessment are usually characterized by a dependence on
external consultants who come and go and by the use of
analytical tools as "black boxes" by local staff who do not
fully understand them.

Another problem is that analysis and assessment are usually
connected only tangentially, if at all, with the process of
making important investment decisions. Generally,
organizations develop proposals for action as extensions of
their own agendas and compete to get their ideas accepted
through the use of political influence. Not only are these
ideas not subjected to careful analysis, but relevant
information is often suppressed as a political strategy.
Consequently, the ideas advanced by large public agencies,
with their carefully nurtured political influence and large
staffs to prepare documentation, have a comparative advantage
over proposals based more firmly on economic and
technological facts that appeal to the private sector. .

AID's challenge is to help rationalize energy decision-making
by meeting four needs: '

® Improving the information on energy conditions, . ..
needs, and options to provide a common base. of facts
for evaluating energy alternatives

e Ensuring that this information is médé{widély o
.available within a country, to private-sector parties
as well as government agencies o o
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o DéQélbpihg a,séleSUStainihg institutional base for.

energy analysis and assessment involving both 7
organizational structures and staff capabilities in
appropriate public- and private-sector institutions

® Cohnecting energy analysis and assessment with energy
.decision-making. :

These activities are a logical extension of recent AID
experience with energy planning and analysis projects that
hava contributed valuable information and perspectives on a
number of AlD-assisted countries. Increasingly, multilateral
" donors and the private sector are relying on AID to provide
technical assistance in pre-investment energy portfolio
analysis as a key step toward making investment decisions.

STRATEGY

Energy analysis is clearly an area where AID can take the

lead and not only meet the basic need of the countries
themselves, but also those of donor agencies. Major energy
programs are being developed with AID assistance in Pakistan,
Egypt, the Philippines, India, Bangledesh, and other s
countries. Decisions involving billions of dollars are being
made every year, especially in the power sector, and still .
little is known about demand and the intersectoral, E
interregional energy interfaces.

The ojective of the Office’s energy analysis initiative ‘is to
increase the knowledge of key energy decision-makers, -~ =
primarily in the AID countries where AID is involved in .
large-scale energy programs, to increase the cost-
effectiveness of the energy development options selected.
Naturally, achieving this objective will require the “
development of appropriate analytical tools. R

Rather than diffusing this effort too broadly, the Office
proposes to focus on three targets for analysis.and,
assessment:

- ® Integrated national energy analysis: achievihg an .
: understanding of national energy conditions and

options as they relate to other sectors of the
- economy to support decisions by a variety of public -
and private parties,-including donor agencies
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e Integrated regional energy analysis: developing a
detailed understanding of energy conditions ‘and -
options for regions that play key roles in a Cmin
country’s development future, with special attention
to integrated rural development ‘ ‘ I

® Sectoral energy analysis: emphasizing the improvement

of capabilities for electric power system planning |

and decentralized energy system development. i
To achieve its primary objective the Office has defined a ,
two~fold strategy aimed at (1) providing technical assistance
to the Missions in energy analysis and (2) developing host .
governments' ability to develop their energy data bases,
evaluate alternative energy options, and engage in a o
constructive dialogue on energy policy with the Missions and
the international lending institutions. This strategy
encompasses five major types of activities:

® Research on modern data sysﬁem technologies and~‘ 
energy analysis methodologies appropriate to LDCs': .

e Development and demonstration of natidhéij:?ﬁgigﬁi}é

and sector energy analysis approachgs' '
e Training of host gOverﬁment’natioﬁalééi
@ ' Technical assistance | .
 0 'Information‘disseﬁinatidn.

Although energy planning problemS"are‘countrye,”region-,¥and
sector-specific, it is expected that the tools developed by
this initiative will meet a broad range of needs in most AID-
assisted countries. o ¥ o

. IMPLEMENTATION PLAN
"3HaJ§rfgdcomplfshmeﬁ£s plénned.undéilﬁhiS“i;iﬂiﬁtive include:

1.. National energy analyses, including institution-' -
‘building activities, in three countries. The target
3 to initiate assessments in FY86 in one country in -
\ch of two AID regions, with countries selected in -
nsultation with regional bureaus. Possible country
)plications in FY86:; Pakistan, India, and Haiti;
\e@ additional assessment will be initiated in FY87,

NW4AY
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2.

Two regibnal ehérgy analysis projects in'coopéfaﬁibﬁ‘

with the Africa Bureau focused on rural development.

The target is to initiate one assessment in FY86 and .
one in FY87. Possible country application for FY86:

,Sehegal; for FY87: +to be determined.

Plan for a power system policy project, focused on
improving the technical quality of power system
planning in AID-assisted countries; the plan will
include discussion of power system rehabilitation
(FY86 target). S

Approach to providing national energy data to o
private-sector parties using one AlD-assisted country
as a prototype. Possible country application for =
FY86: Pakistan. ' / '

Feasibility study (using above country as a
prototype) of using modern data system technologies
as an aid to energy analysis and data dissemination.
Identify a second AID-assisted country, with less
existing technical infrastructure, for further tests.
Possible country application for FY86: Pakistan; for
FY87: to be determined.

Detailed Office of Energy program plan for energy
analysis and assessment (FY86 target). :

Experimental training program in national, regional,
and sectoral energy aualysis, combining U.S. and in~
country training in Haiti (designed by University of
Pennsylvania), and evaluation to determine the B
transferability of the idea. Target experimental
program in FY86; evaluation: FY87. '

"Prospectus” for AID Missions on decentralized powerb

supply -~ the issue of when and at what scale to take:
a decentralized approach to energy supply for B

agricultural and industrial development (FY86

target).

Annual energy policy research program as a source

-of:

. innovative ideas and methodologies fob'Offiqefﬁfﬁ“**
. Energy programs'(Annual). - o
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AID OFFICE OF ENERGY
Initiative Paper No. 2 . N N
Priority Area: . Energy Poli¢y'andenalysism

STRATEGY. FOR ENERGY PRICING

INTRODUCTION

The efficient allocation of energy resources and the
development of the energy sector are both perceived as
necessary conditions to economic development. However,
energy markets in less developed countries (LDCs) often do -
not function properly because pricing policies differ ’
noticeably from economic efficiency levels, usually to
provide cheap energy to poorer people. These policies
distort energy supply and demand patterns.

This paper discusses the importance of energy pricing to LDC
economic development and describes how energy pricing reform
may be achieved. It outlines a strategy by which AID can

help implement better energy pricing structures and policies
and describes a plan for specific activities. '

RATIONALE

AID’'s target of 2 percent annual real growth in per capita
income will require, on the average, an energy growth rate of
at least 7 percent. To meet AID's development goals, proper.
forms of energy must be available when needed and energy
resources must be allocated as efficiently as possible. For
these conditions to be met, energy markets must function '
properly and pricing mechanisms must not distort supply and -
demand patterns.

Sound and realistic energy;pricing;.

e Promotes the ﬂcbndmicai}y79{{1¢ign£gailbqétionggf{
resOUrces i N | v . i A - L e e Ly, R N A e e

e Promotes the viability. and autonomy of the energy ..
5°°t°r:'ihﬂﬁﬁi???easinZAFhélflpﬁ?9f¥privaté“capi&élﬁ

o Fosteféfﬁhé;effibieﬂt}ueéquﬁqﬁéigy’éﬁdfﬁﬁnST

stimulates energy conservation
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- Cén 'be used'as a very effective tool to!promote:
regional ‘and-.sectoral:development, '

What is the Energy Pricing Problem?

Economic theory holds that to maximize national income, the"
price of all goods and services shculd be equal to their .-
marginal social cost (i.e., the resources needed to produce’
the last unit of the good). This is known as economic L
efficiency pricing. Although this approach results (at least
in economic theory) in the most efficient allocation of
resources, energy prices in most AID-assisted countries
reflect a history of widespread government intervention
through subsidies, price controls, and other adjustments. In
addition, pricing policies in LDCs are often developed for
specific energy products, ignoring all other products and
thus distorting substitution effects between different forms
of energy. B

Many LDCs, for example, subsidize petroleum product prices.
In Egypt, oil prices are only about 20 percent of prevailing
world prices. Gasoline prices are also often used to cross-
subsidize other fuels such as kerosene or diesel; or to
generate general government revenues, as in Tunisia, Sudan,
the Seychelles, and Zimbabwe; or to both cross-subsidize and
generate revenues. In countries like Burma, subsidized
electricity tariffs (substantially below marginal costs of
supply) do not generate sufficient operating cash flow for
the power companies to even cover debt service. In Jamaica,
Bolivia, and Sudan, drastic rises in energy prices have led
to street riots, underlining the sociopolitical dilemma
associated with moving toward economic efficiency pricing,

Efficiency pricing of energy in LDCs is particularly
difficult. Governments must deal with the social and :
political problems underlying the pricing policies, as well.’
as with a number of other problems, including the value of
traditional energy sources such as fuelwood and charcoal and
the value of renewable forms of energy in general. The:
prices of these traditional fuels usually do not include the
cost of replacement. Government must also take into account
other considerations -- such as the value of lowering energy
imports (through conservation or development of indigenous
resources), the long~term value of diversification of energy
supply, or the economic penalty associated with the , '
"overpricing of domestic resources -- when developing an
optimal pricing system. : ’ :
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STRATEGY

AID Missions are already engaged in energy pricing ,
discussions in Pakistan, Egypt, and Bangladesh. The major
pricing issues being addressed are subsidies for kerosene,
electricity tariffs, and natural gas pricing. International
institutions such as the International Monetary Fund (IMF),
the World Bank, and the Asian Development Bank have, in many
cases, required energy pricing changes as a prerequisite for
structural adjustment or energy sector loans.

Internal pressures for budgetary austerity can also prompt
moves to change energy pricing, but often these efforts are
sidetracked because there is no clearly defined framework for
analyzing alternative pricing policies and no politically R
acceptabls path for rationalizing prices. Economic »
efficiency pricing is a good starting point, but numerous
adjustments have to be made to achieve a realistic pricing
~olicy in a developing country. : '

The objectives of the Office's energy pricing initiative are
to define alternative means of moving toward more efficient
energy pricing policies in LDCs without totally ignoring
equity objectives, and then to develop appropriate analytical
tools to evaluate these means. ‘

To achieve these objectives the Office of Energy has defined-
a two-fold strategy aimed at (1) providing technical o
assistance to the Missions in energy pricing policy analysis
and (2) developing host governments’ ability to evaluate
alternative pricing policies and engage in a constructive..
dialogue on energy pricing with the Missions and the '
international lending institutions. This strategy
encompasses five major types of activities: :

e Research on pricingApolicy distqptip§s aﬁdfinedﬁi#iﬁgi

e Development of inSﬁiiﬁiional_mechéniéhﬁfﬁbiédjqéﬁf
energy prices - - ' S

e Training of hést‘governmeqtipéﬁiépﬁiéﬂi

e Technical assisténéé‘

e Information diéseminatidn.“
Energy pricing problems anefpgrtiqularftpﬁéaCh"éountry §ﬁJf
generally depend on.the existencefof}lndigénOUS,energy 7 .
resourCQS'and/or on the lgvel of_chgd@iq~developmént,_‘Thq}

BYAL
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Office wiIinhuBécéfryfoﬁﬁliisxreséar¢hﬁactrVitieg{ﬁitaiﬁg
specific country situations. = =TT TEIRITER |

IMPLEMENTATION PLAN

AID in' general and the Office of Energy in particular have.
less leverage to effect energy pricing changes than P
international institutions such as the IMF or the World Bank;
who clearly have the lead in this area. The Office will
therefore carry out most of its research activities in close
collaboration with other multilatoral or bilateral R
institutions, particularly the World Bank. This approach.

will avoid duplicative efforts and contradictory-policies.

Major accomplishments planned under this initiat;ve;indiudéj

1. Definition of "alternative paths” for energy pricfng,
- policy dialogue in LDCs, including assessment of . -
specific approaches (e.g., energy conservation) to
mitigate the impact of energy price increases. =
Possible country applications for FY86: Bangladesh
Egypt, Pakistan; for FY87: Jamaica, Kenya, India,

Ecuador, Peru.

2. Reports on state-of-the-art methodologies for
analyzing alternative energy pricing policies, '
particularly second and third best pricing policies
in specific country settings. Possible country -
applications for FY86: Bangladesh, Egypt, Pakistan;
for FY87: Jamaica, Kenya, India. :

3. Case studies documenting pricing reform successes and
~ failures in countries where extensive pricing studies
“have been completed. Possible country applications
for FY86: Ecuador, Egypt, Indonesia, Pakistan,

Philippines, Sudan, Thailand; for FY87: ' to be

-determined.

. 4. Case studies and designs of alternative institutional’
- _mechanisms available to LDCs to rationalize energy

pricing decisions. Possihle country applications for

- FY86: .Egypt, Bangladeshfjpakistan;lfor FY87: Sudan,

. others to be determined.f

;JS}?Detailed Office 6£ﬁEﬁQrgyﬂprogram-p1an for eﬁergyl
" pricing policy reform activities (FY86 target).
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6. Case studies documenting 1mpacts of fuel and
‘electricity price distortions. Posszble country
applications for FY86: Bangladesh, Egypt Pakzstan,.
Indonesia; for. FY8T: Sudan, Ecuador, Jamaica, Kenya,
Iﬁdia;

7. In—country training programs in energy przclng
- analysis and policy development. Possible country-.
applications for FY86: Bangladesh, Egypt Pakzstan,
for FY87: Ecuador, Peru

8. Presentatzcn of results of research actlvztles at a
major professional forum each year.

9. Publication each year of two artzcles in refereed’
journals based on research funded by the Offlce.'



AID OFFICE OF ENERGY .
Initiative Paper No. 3 e
Priority Area: Energy Policy and.Analysis:,

STRATEGY TO OVERCOME BARRIERS TO PRIVATE-SECTOR
PARTICIPATION IN ENERGY DEVELOPMENT

INTRODUCTION

In recent years, development economists have shown that the’
most effective way to stimulate real economic growth is to
promote free markets and facilitate access to capital. Many
AlD-assisted countries, however, pursue policies that
restrain the private sector, particularly in the supply,
distribution, and use of energy.

Recognizing the critical role that an active private sector
plays in developing efficient energy markets, the Office is
actively identifying host government policies that distort
these markets and act as barriers to greater private-sector
participation and is then recommending policy reforms to
correct them. This paper discusses the rationale for AID
involvement, outlines the strategy it is pursuing, and
describes how this strategy will be implemented.

RATIONALE

Fostering the development and management of private
enterprises is a cornerstone of AID's energy assistance. A
recent Office review of 53 AlD-assisted countries showed that
the 20 with the highest annual GDP growth rates (averaging _
6.7 percent) had very active private sectors, as indicated by
the private sector share of domestic credit (72 percent) . o
The 20 countries with the lowest growth rates (averaging 1.1
percent) had inactive private sectors that represented less
~than a 50 percent average share of total domestic credit.
Therefore, AID is encouraging LDCs tu rely more on open,
competitive markets and to foster the growth of productive,
efficient, self-sustaining private enterprises. .

In many AlID-assisted countries, government interference is
particularly great in the energy sector because of energy’s
impact on all aspects of economic development. The SR
government treats energy firms as public service institutions
in which economic profit motivations are often subordinated
to short-term political or social objectives. This approach

| %)
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leads to policies that can cause severe energy market = . ...
distortions and make energy investments by local and foreign:
- private-sector firms risky and unprofitable. Specific
government policies that create barriers to private-sector.
energy investments include: : '

- e Parastatals or authorized monopolies'(éuch §5  N
national oil companies and electfic(utilities)dthg@

have preferential status in dbtaining‘capitgl'ot[
. foreign exchange :

o,‘Enefgy price regulations and subsidies

e Restraints on interest rates and rationing of credit
- and foreign exchange R : , edit

e Restricted access to domestic markets by’foreigni
- firms with needed capita; and technology

® Promulgation of unrealistic licensing, taxation, and’
~ import/export policies : "

e Other government pdlicies'shéhkas f6réiéﬁjig§é$§ﬁ;ﬁ£
- limitations, market"entry’restrictions,:vaggflaﬁs;ﬁg

~and taxation policies.

Reducing these barriers to private-sector activity will

ensure that energy is available for critical‘GCOndmicjﬁw”
development needs and that cost—effective'altéfhatiVeS]td@
conventional energy will be developed and used. =~ = =

- STRATEGY

';Tquoyercome the pOLicy.barriéfégto effiéihﬁ£l&'fﬁﬁ¢£i6hiﬁg;
-.energy markets, the Office Of‘Eﬁergy”iSVprOmoting'policyiﬂﬁ

- reforms on the part of the host country.’ Specific reforms.
include: : PRI g A AR ; )

‘@ "The ihprovement'of7thé‘hasticouhir&fé energy plahnihgi

-; vandAanalysis‘cépabilities:°

w.j’The establishment quméfkéi?bhi?ﬂi?aibiiélhéﬁﬁdiibiéaf
" that eliminate (or at 1935t3’?dﬁ99??Pti9efregu;ation»
and subsidies R e T

‘e The elimination'of ngﬁfpiiééféﬁdﬁﬁgﬁ;bigﬁqiﬂgk  o
- barriers to.investmentéﬂin*thé{bﬁpqg&ﬂéégﬁoffby;bqth

~local and U.S. private-sector firms.
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Office initiatives addressing the first two reforms are
discussed in detail in Initiative Papers No. 1 and No, 2.}
This initiative focuses on the strategy for actions that
address the third area for policy reforms. The barriers.
addressed in this initiative directly support many of the
energy conservation and energy supply/demand activities
carried out in the other initiatives. :

Non-price and non-planning barriers to private investments in
the energy sector include excessive taxation, unreasonable ‘
restraints on private power generation, restrictive
licensing, restrictions on market access, import/export
restrictions, and impediments to repatriation of profits.
After reviewing these problem areas with AID and private-
sector experts, the Office chose three areas that it felt
could be successfully addressed given its resources: '

e Development of small fossil fuel resources (oil,;gaé}
and coal) ' ' -

e DeVélobment of decentralized power generating systems:
for.both grid~connected and isolated applications -

e Energy conservation.

The Office recognizes that most of its projects have the
potential for strong private-sector involvement, and ,
incorporates this into project design. The areas above were
singled out for this initiative because their main emphasis
will be to identify government policies that constrain
private-sector participation, rather than to focus on
detailed technology and application analyses.

The Office also recognizes that its interests in this area
cut across all Missions as well as other Bureaus and
Agencies, particularly AID’s Trade and Development Program
(TDP) and AID’s Bureau for Private Enterprise (PRE). The.
Office will closely coordinate its efforts with these
organizations to ensure its efforts are complementary and . .
that the lessons learned-are broadcast as widely as possible.
In addition, it will coordinate its efforts, through regular
policy and program discussions, with other assistance ‘
organizations such as the World Bank.

! The Office has also prepared an Energy for Development
paper on Energy and the Private Sector. This paper and the
“Initiative Papers No. 1, "Energy Analysis and Assessment” and
‘No. 2, "Energy Pricing,” are available from the AID Office of
“Energy. ’ g '

Y2
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IMPLEMENTATION PLAN

-The activities planned under this initiative will be closely
linked with the implementation of other activities, R
particularly those of Initiatives No. S (Energy ‘
Conservation), 7 (Coal Development and Use), 8 (Natural Gas
Development and Use), 9 (Household Fuels and Fuelwood), 11
(Industrial and Village-Scale Power Systems), and 12 (Small
Utility-Scale Power Systems). Copies of these initiatives 5
are available from the AID Office of Energy.

Major accomplishments planned under this initiative includézg

1. Case studies of the barriers to development of small
oil and gas reserves, showing the development options
and specific obstacles to local and U.S. private-: " -
sector participation. Possible country applications
for FY86: Tunisia, Pakistan; for FY87: two h '
‘additional countries yet to be identified.

2. A model for small oil and gas contracts that ‘analyzes
the options available, the expected output, and the
cash flows to private developers and the gbvernment.
Possible country applications for FY86: Tunisia,
Pakistan; for FY87: +two countries identified in
previous activity. o o

3. An analysis of laws, regulations, and practices
governing private decentralized electric power
generation, and comparison with those in the United
States and other developed and developing countries
to identify barriers to cost~effective decentralized
power projects that are privately financed, lessons
learned from the experience of other countries, and
specific recommendations for policy, legal and
regulatory changes in the countries of interest.
Possible country applications for FY86: Pakistan,
Philippines, Thailand, India, Bangladesh; for FY87: _
Indonesia and one other country yet to be identified.

4. Organization of two to four Technology Transfer Teams

" to promote US and AID-assisted country private sector
investment in small power generation systems, and
‘energy conservation in the industrial and power
‘sectors (FY86 target),

B
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5'

Detailed program plan for Office of Energy activities

in overcoming barriers to private-sector o
participation in energy development and management
(FY86 target). -

Specific "pre-investment” proposals for development
of small oil and gas reserves by local and U.S,
private-sector firms. Possible country applications
for FY86: Tunisia, Pakistan; for FY87: two other
countries yet to be identified. ‘

Short courses for AID Offices and Missions A
summarizing the lessons learned from the above cases
and analyses and describing how they should be
applied in specific projects (late FY86 target;
refinements in FY87).

Short course for LDC government policy-makers
summarizing the lessons learned and identifying
specific actions that will reduce the barriers to
private-sector implementation of cost-effective
energy initiatives (FY86 targét; refinements in
FY87).

International workshop on private-sector deVelopmént'
of small fossil energy resources (FY87 target) .

10. International wvorkshop on private-sector:devéldpmenﬁl

of decentraliZed,power systems (early FY87‘target),ff;

\%7
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AID OFFICE OF ENERGY
Initiative Paper No.. 4 _ B
Priority Area: ‘Energy'Polici and Anglysis

STRATEGY FOR_IRRIGATION AND ENERGY

INTRODUCTION

AlD-assisted countries face both low agricultural output and
rising oil import bills, two prohlems that could be addressed
by harnessing their water resources. River basin development
could provide LDCs with a means of irrigation'as well as a
source of relatively low-cost, indigenous energy -- both
critically needed for development.

AID is currently involved in efforts to develop river basins.
in Africa (Senegal, Niger, Somalia), Asia (Sri Lanka), and in
Latin America (Haiti). AlD-assisted countries in Asia will
invest some $40 billion in irrigation and hydroelectric dams
over the next 15 years, while countries in Africa plan to
invest roughly $20 billion. : S

Despite these massive investments, little attention has been
paid to the link between agricultural planning and
agricultural energy requirements. This paper outlines an
Office of Energy strategy to examine this link, focusing
primarily on river basin development. '

RATIONALE

AID's goal of increasing caloric intake will require,
according tc the Food and Agriculture Organization,
‘agricultural growth of 3.7 percent per year. -Each 1 percent
growth in agriculture requires, on average, an additional
commercial @nergy input of more than 2 percent. To achisve
AID’'s agricultural goal, therefore, the supply of energy in
LDCs must grow by over 7 percent per year. Key to this o
growth is power for irrigation. River basin developments can
supply the bulk of this power. AID must work with LDC river
basin agencies to analyze and understand a range of ‘
development issues concerning power use. One major issue is:
the relationship between hydropower and irrigation in river
basin development. ~ :
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Many regions of the world have a large and generally T
undeveloped hydropower potential. The African continent, for:
instance, has about one-third of global resources, - The .-
relationship between agriculture and powver generation is!
seldom well understood in LDCs, however. ’

Hydropower generation and irrigation can compete in at least
three ways. First, if irrigation is developed upstream from -
power generation facilities, the loss of water can force a
significant reduction in hydropower generation (for example,
Tanzania's irrigation schemes in Mbeya Region above the Mtera
and Kidata dams on the Ruaha River). Second, where power
generation facilities lie on the upstream side, the need to
maintain flow even in the rainy season will reduce the amount
of wastes that can be stored for dry season irrigation. An
extremely important issue is the effect on farmers of an end
to annual flooding on rivers. In West Africa, for example,
farmers practice recessional farming on the Senegal and Niger
Rivers, planting their crops on river terraces as the
floodwaters recede. The trade-offs between hdyropower and
recessional farming constitute a significant issue in three )
countries that are high on AID's priority list -- Egypt,
Sudan, and Senegal. -

In the past, many river basin projects have emphasized power
generation for the urban industrial sector at the expense of
rural agricultural needs. Examples include Ghana’s Volta
River Basin that was developed for massive aluminum

extraction from bauxite. Dams in Zambia, Tanzania, Uganda,
Sudan, and Zaire were primarily designed as sources of energy
for the burgeoning urban areas. It is not uncommon in

developing countries to see a high voltage transmission line
passing over irrigable lands where water is still pumped by
diesel engines or bullocks. This trend may change as LDCs =~
consider more carefully the balance between agricultural
resources and industrial development.

STRATEGY

- The Office of Energy wi11ﬂf66ué[iﬁ'FY86 6ﬁ,ié$ééf¢5&énd¥¥
analytical-methods.to]betﬁér*understand.théil?hkgbgtwegq;
energy and agricultursf;ﬁﬂgiygpfbasin[devél?pméhﬁyf’
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IMPLEMENTATION PLAN.

Major aCCOmplishmehts planned during FY86 include:

1.

lModel analyses linking agricultural irrigation needs.
to energy potential of a river basin development
project. Possible country applications for FY86:
Mahaweli Ganga development project in Sri Lanka,
Senegal for the OMVS agency (Operation de Mise en
Valeur du Fleuve Senegal).

Project Paper approved for the Energy for Agriéuituré
project. ‘

Detailed program plan including a comprehensive:
strategy for Office of Energy activities in
irrigation and river basin development.

Information bases on selected river basins, including
information on surface versus groundwater irrigation
in use, expansion plans for both irrigation projects
and energy projects, and existing planning studies.
Possible country applications for FY86: Senegal, Sri
Lanka, Pakistan, Gambia, Niger, India, and Haiti.
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AID OFFICE OF ENERGY. .
Initiative Paper No, 5 N L
Priority Area: Eneigy’anServatibgfapdfDemgndﬁﬂanagement

INTRODUCTION

Energy conservation is a proven and cost-effective way for '
AlD-assisted countries to increase their energy supplies,
lower-energy costs, and improve the management and
profitability of energy-consuming enterprises. It‘alsg -
provides an effective mechanism for developing and improving
local private-sector organizations. 8

This paper discusses the importance of energy conservation in
meeting AID’s development goals and indicates the energy
savings that can be expected from conservation activities.

It outlines a strategy that will allow AID to tap the -
benefits of energy conservation and describes a plan to
implement country-specific conservation activities.

RATIONALE

AID's target of at least 2 percent annual real growth in per .~
capita income will require an energy growth rate ‘of 7 percent
or more. The Agency’s goals for reducing hunger and other
development needs require similar energy growth rates. e
Three-quarters of AID-assisted countries rely on imported oil
.for 50 percent or more of their commercial energy ' S
requirements. The high cost of needed energy imports or new '
energy supplies places a substantial drain —- typically 20-40
percent -~ on limited foreign exchange earnings. Achieving 7
. percent annual energy growhh thus requires strong action to’
develop indigenous energy supplies and eliminate the vaste of
oil and other forms of energy.

 Energy consarvatior does not mean curtailmeni. Rathér, it -
aims at increasing the efficiency of energy use through wésﬁqf

reduction, fuel switching, and cogeneration of heat and:
power.

199
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Ehgfgy,¢onéer§atién éah,havé £Hé“f§l1owing benefits:

.bl;Enefgy»éonservatidn improves the prdductivity of
- energy use, allowing an increase in agricultural, .
-industrial and other output without additional energy
inputs

® Energy conservation eases national energyJShqrtgges
and saves foreign exchange for other,high—priprity
development needs ' ' ‘

® Energy conservation programs and policies strengthen-
the overall technical, managerial, and institutional.”
capabilities of developing countries

® Energy conservation programs ease the demand pressure.
on fuelwood -

° Energy,COnservation programs;foerﬁanléxcéllénﬁg“'Q
~opportunity for ‘private business development in LDCs;:

What Can Be Achieved‘With“Energy‘Céﬁserﬁatiéh?‘

According to recent World Bank studies, developing countries
can save 10 percent of their 1981 commercial energy ’
consumption by 1990. The necessary conservation methods have
been proven in numerous applications in both industrialized
and developing countries. The equipment and techniques are
widely available and have been in use for many years.

AID’s conservation strategy focuses on industry and power _
generation, which offer the greatest potential for large and
immediate impact. Electricity typically accounts for 20-40
percent of the commercial energy used in LDCs; industry,
including fertilizer, typically consumes 20-35 percent,
Energy-intensive processes common to these sectors lend
themselves to a variety of relatively simple, inexpensive,
and well-proven conservation measures, and such energy-
intensive activities are usually concentrated in a small -
number of large and easily identified facilities. e

Using existing techniques, energy conservation can cut energy
losses by 10-25 percent in the power sector and by 10-30 =
percent in the industrial sector. These savings can be =
immediate -- roughly 30 percent of all industry and power .
conservation measures can be implemented within 1 year, 50-55
percent within 2 years, and almost 100 percent within 4 =

M0
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years. These méasuregfare'very costeeffectivé;7wi#hVbayba¢ESf

oi less than 3 years.

Examples of conservation measures vary widely from "energy
conscious” practices, such as shutting off unneeded equipment
(which can save 20-30 percent of electricity in some cases)
to multi-megawatt cogeneration systems with efficiencies of
more than 80 percent versus 30-35 percent for conventional
systens.

STRATEGY

The objective of AID's conservation activity is to achieve a
ls-ge and immediate reduction of an LDC’s energy demand: 15 |
peccent of commercial energy use in the industrial and power
sectors. Agricultural uses of power and other industrial
fuels are priority targets.

To accomplish this objective, the Office of Energy'si )
conservation strategy encompasses five major activities: ~

® Dialogue within AID and with AlD-assisted countries’

on energy conservation and its benefits for
development L :

® Basic and applied technical ‘and institutional’
research in energy conservation policy

o Development and demonstration of energy conservation
"tools" that can be'appliédfto»sblving‘institutional
and technological problems common to AlD-assisted
countries

® Training and'general te¢hniéaljsupport to U.S.
'bilateral'assistance programs

@ 1Information‘exchangé netﬁofking.

Private-sector activity is key to this strategy. The N ,
‘transfer of energy-saving expertise and technology developed.
by U.S. compznies and research institutions is the technical
basis of most. AID-sponsored conservation projects. Emphasis
is placed on leveraging private investment. All AID-
supported conservation activities include the local private
sector as a primary actor. in the design and implementation of
energy saving progranms. Training,‘energy audits, energy
awareness campaigns, and demonstrations are directed at small
and medium-sized private firms.
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IMPLEMENTATION BLAN

To achieve its conservation objécti&es}‘théSOffiée 6f Eﬁérgy
has systematically analyzed the potential contribution that

energy conservation could make to solving each AID-asSistedu‘

country’s foreign exchange and associated development.
problems. o

Target Countries

As a resuit of an analysis of the énergy needs and energy

conservation potential of AID-assisted countries, the Office
of Energy has divided those countries into five target groups

for energy conservation activities. They are:

‘@ Very attractive (AID involvement in energy -
conservation should remain very high.or should be
increased substantially)

Dominican Republic ‘Morocco -
Ecuador ‘Pakistan
Egypt Peru -
India ‘Philippines
Indonesia ~Thailand.
Jamaica “Turkey

e Attractive (large poﬁéntialiféfgéqqsetvation);buﬂhJ
evaluations of existing programs are needed prior to
additional AID activities) =~ = A ,

Costa Rica Kenya
Djibouti Panama

El Salvador Senegal
Guatemala Sri Lanka:
Haiti o Sudan
Honduras : Tunisia

e Potentiglly gttrggtivg((pdtehtiélﬁfo? cthervgﬁiq@}

but no current AID conservation activities)-

Bangladesh EPQfﬁygélf
Burma Togo .
Malawi “Zaire
Mauritania "Zambia
Niger

M3
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e Not attractive (very limited energy conservation.

potential)

Burundi
Botswana
Cap®s Verde
Gambia
Lesotho

?Néﬁal
"~ Rwanda
- Seychelles

Uganda
Zimbabwe

e lore informé£fgﬂfnggdqg;&gdgl&éié;pfgcluded byfl&ék

of data) . )

Belize

Burkina Faso

Cameroon i
Central African Republic '
Chad

Comoros

Congo

Cyprus R
Equatorial Guinea

Ghana '

Grenada

Major accomplishments eibeéted‘indlpdeﬁ

Guinea
- Jordan

Liberia v
Madagascar
Mali o
Mauritania
Sierra Leone
Somalia

‘Swaziland

Yemen

1. Assessments of institutional and policy barriers,
particularly as they relate to energy conservation.
Possible country applications for FY86: Egypt, .
Pakistan, Philippines, India, Indonesia, Sri Lanka
Thailand, Ecuador, Haiti, and Peru; for FY87: “to' he

determined.

2. Model energy conservation revolving funds for

private-sector enterprises.

Possible country

~applications for FY86: Egypt, Pakistan, Indonesia,
Thailand; for FY87: to be determined. -

3. Pilot demonstration projects of "innovative” private-
- sector financing. Possible country applications for
FYB6: Dominican Republic, Jamaica, Ecuador, India,
Pakistan, Philippines,’Thailand;vfor FYB7: to be .

determined.

4. Model energy conservation program for small . B
~  industries, particularly agroprocessing., Possible

country applications for FY86:

Sri Lanka, Pakistan;

Haiti, Thailand, Indonesia; for FY87: Peru


http:precluded.by
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- 5. Prototype road transportation energy conservation.
. program. Possible country application5 fdi]FY86;W
Costa Rica; for FY87: Pakistan, Egypt, India, -
- Thailand, Sri Lanka.

- 6. Organization of private-sector Technology Transfer.
Teams for energy conservation, includirg -~ = .
cogeneration. -Possible country applications for .
FY86: Pakistan, Egypt, Latin America/Caribbean;ffop 
FY87: Thailand, India, Indonesia. ' ' o

7. Technical/economic feasibility analysis of industrial
" cogeneration projects. Possible country applications
for FY86: Pakistan, Sri Lanka, Philippines, India;
for FY87: +to be determined. ‘

8. "Bankable proposal” strategy. Possible country
applications for FY86: Pakistan, Sri Lanka, ,
Philippines, Thailand, India, Indonesia, Dominican .
Republic; for FY87: to be determined. T

9. Detailed Office of Energy energy conservation prqgraﬁ
 plan for FY87, FY88, and FY89 (FY86 target). o

10. Regional energy conservaion,workshops/seminars'in
ccooperation with regional bureaus. Possible country -
applications for FY86: Asia/Near East; for FY87: ' ‘to
be determined. ‘

- 11. General technical assistance to six Missions.
. Possible country applications for FY86: Dominican
Republic, Philippines, Morocco, Egypt, Pakistan, =
India; for FY87: to be determined.

12. Formal briefings on energy conservation for Mission
directors. Possible country applications for FY86:

~ Indonesia, Thailand, and Peru; for FY87: to be
determined). '

13. Comprehensive energy conservation training pfogré@l
plan (FY86 target). -

14, Publication of threewiséﬁesgqﬁﬂECSPJU'daté,fan&,
updates of cost dirsctory awdcgbnsepVation/dem;ndg
management manual (FY86 target). o '
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15. Organization and promotion of energy manager
associations and networks. Possible country
applications for FY86: Pakistan, Latin
America/Caribbean, Dominican Republic, Egypt,
Morocco, Philippines, Sri Lanka; for FY87: +to be
determined. ‘



AID OFFICE OF ENERGY
Initiative Paper No. 6. | | - -
Priority Area: Energy Conservation and Demand Management:

STRATEGY FOR ENERGY FOR IRRIGATION PUMPING

INTRODUCTION

Irrigation and water-related projects constitute a large ’
share of AID'’s agricultural projects. The future growth of
irrigation, and hence of food output in several AlD-assisted
countries, is threatened by high fuel prices and shortages of
fuel and other power supplies. This paper outlines a
strategy for the Office of Energy for meeting energy
requirements in irrigation projects and examining energy
supply options in agricultural expansion planning and
pricing. ' :

RATIONALE

This initiative directly supports AID’s goal of increasing
~agricultural output, with emphasis on increasing and L
sustaining productivity. Achieving. the Agency’s goal of

. increasing LDC caloric intake will require, according to the
FAO, agricultural growth of 3.7 percent per year. Each 1- =
percent growth in agriculture requires an additional o
commercial anergy input of more than 2 percent. Thus, for
AID to attain its goals for nutrition and agricultural

- output, it must ensure that countries increase their energy .
supply by 7 percent annually. ' '

Many AlD-assisted countries rely on irrigation to increase
agricultural output. The green revolution in South Asia is
inextricably linked to irrigation. But the large irrigation
systems in these Asian countries require awesome amounts of
power. Ovaer 23 percent of the power generated in Pakistan is
used for irrigation pumping. In India, the connected load to
agriculture, primarily for irrigation, increased from 118
megawatts (MW) in the early 1950s to aimost 13,000 MW by the
late 1970s. Gravity-fed irrigation iz used as fully as
possible in many AID countries. To =zupply additional water . -
to crops, pumping is necessary, but the fuel raquirements are
‘great. '

‘Drought-plagued éountriesfin Africa face Ehe;difficu1£ 
decision of how much irrigation they can zfford.

L
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Agricultural output will not rise without an increase in.-
- irrigation, but the high cost of pumps and the recurring fuel
costs preclude such an increase in many areas. The decision
to irrigate depends on cropping patterns and appropriate pump
selection as well as broader issues of agricultural planning,
povwer systems planning, and appropriate pricing policies.

In many countries, pumping is becoming increasingly critical
to the overall productivity and predictability of
agricultural output. Pumping, in turn, depends on a
predictable supply of energy at economically justifiable
costs. The reliability and assured supply of energy to rural
areas is perhaps more important than cost. In periods of =
energy shortages, agriculture is often the first to be ‘
affected. In Somalia, for example, diesel fuel shortages
prevented irrigation during a corucial flowering period,
resulting in a 40~ to 60-percent drop in yield.

The Office of Energy will assist Missions improve the
effectiveness of pumping systems in Asia and other areas
where irrigation is well established, as well as in Africa
and other areas where basic decisions about pumped irrigation
are Jjust being made. It will also assist Missions in
examining the broader policy and planning issues associated
with pumping system design. - - :

Barriers to Improved Energy Use ianrrigétion&f

Developing countfiés face two major °bs§§éléﬁﬁi955ﬁpbl?inég
energy for irrigation: distorted energy pricing ‘and lack of
resources, ) S S

Energy pricing policies can have a dramatic effect on the
economics of irrigation projects and can strongly influence
the choice of pumping systems. In Pakistan, for example, -
rural electrification expansion focused on those areas where
electric pumps would displace diesel pumps for irrigation.
The rationale for displacement was the lower cost to farmers
of operating electric pumps and the perceived national

“ benefits of reducing diesel fuel use. 1In fact, this policy.
was severely flawed. The rural load could be expanded only
by adding costly, fuel-fired {mostly o0il) generating capacity
and expanding already strained transmission lines. o
Consequently, the real cost of electrifying the pumps was
considerably higher than the cost of continuing to use diesel
pumps. As this example illustrates, donor assistance can
inadvertently encourage inappropriate policies in both the
agricultural and energy sectors. ‘

)¥7
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Some experts estimate that as much as 90 percent of irrigatéd 

land expansion in Africa may require pumping, either from

aquifers and rivers, or to supplement surface water supplies.

More resources must be targeted to water management and

corresponding energy resources to increase food supplies.
Sector-wide planning for irrigation is needed to husband

resources carefully. Such planning is uncommon in Africa.

On the whole continent, there are perhaps only four countries

with sufficient resources to allow sector-wide planning:
Kenya, Senegal, Sudan, and -- possibly -- Zimbabwe:

STRATEGY

AID’s strategy seeks to ensure the availability of energy for
water pumping. The Office of Energy’s program activities
will concentrate on research, technology transfer, training,
and institutional development, Target countries are those
with food deficits that rely on pumping to provide their
irrigation needs or may do so .in the future. Several high-
priority countries have been identified, including India,
Bangladesh, Pakistan, Senegal, Mali, and Chad.

To implement this strategy, the Office ofAEneégy will carfy',
out five major activities: o ;

e Conduct dialogus within AID and with AID—assistéd‘ 
countries on energy for irrigation pumping and its
benefits for development '

e Carry out research on issues pertaining to priciﬁgzdfﬁ
electricity and petroleum products, and on
centralized versus dispersed systems for irrigation

o Engage in technology transfer encouraging’engpgy,ﬁ
efficient pumping techniques. 16 ERel

.®  Provide training and generalVtéchnicéf Sq§§6ft££d:
- Missions ' '

s Carry out nétworking ambngLirrigatiqﬁ”éﬁd“pOWQt;
specialists. -~ = .
The Office of Enérgy,will eﬁéourage privateéséétdf

involvement in investment and technical assistance
activities. E - o
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IMPLEMENTATION PLAN

Major accomplishments expected include:

1..

Research studies and conferences on energy
requirements for agricultural expansion using pumped: .
irrigation, and on pumping options, including <
centralized and dispersed power systems for ‘
irrigation.Possible country applications for FY86:
East Africa REDSO, Sahel, India, Burma; for FY87:
Bangladesh, Indonesia, Sudan. x

Model marketing program for selected energy-efficiéh£;

pumps using innovative marketing strategies (e.g.,

warranties, maintenance and spare parts contracts).
Possible country applications for FY86: Pakistan,
Bangladesh; for FY87: Senegal. '

Model LDC "incentives” program (e.g., import duty .
relief, loan programs, price subsidies) to promote
energy-efficient pumps. Possible country 5
applications for FY86: Pakistan, Bangladesh; for -
FY87: Senegal. : ,

Model electric utility pump testing program patterned
after the PG&E model that provides free irrigation
pump test services to farmers. Possible country
applications for FY86: Pakistan, Egypt; for FY87:
India.

Agriculture/Energy Resource Center establishing a
data base on energy requirements for agriculture -
(FY86 will focus on irrigation).

Detailed program plan for the Office’s irrigation
pumping activity (FY86 target). .

Program incorporating energy-efficient small and
medium pumping systems (which pump less than 1,000
gallons per minute) in existing pumping projects; to.
be accomplished in collahoration with agricultural
and irrigation specialists. Possible country
applications for FY86: Senegal, Mauritania, Niger,.

Energy for Irrigation Pumping research network to -
collect data, undertake analyses, and exchange
information on LDC irrigation needs, pumping costs

. and efficiencies, and irrigation projects (FY86
target). : , -

Ivq



AID OFFICE OF ENERGY
Initiative Paper No. 7 _ ‘
Priority Area: Resource Development

STRATEGY FOR COAL DEVELOPMENT AND USE'

INTRODUCT ION

Coal is the world’s most abundant remaining fossil fuel and
the one most likely to be chosen by both advanced and less
developed countries as the major transitional energy source
between the era of petroleum and the era of renewable energy
systems. Fifteen AlD-assisted countries are known to have
coal reserves of 5 million tonnes or more. Nine AID-assisted
countries have known reserves of 500 million tonnes or more.
More than a dozen additional countries lack sufficient
information to make even an initial estimate.

Clearly, many of these countries will want to develop and use
their coal resources wherever economically, technologically,
and institutionally feasible. Moreover, many countries
‘without significant coal reserves of their own are ' .
considering coal imports as an alternative to oil imports for
industrial energy supply and electricity generation. ‘
Consequently, it is essential that AID'’s bilateral assistance
programs include technical assistance in the development and
use of coal. This paper outlines the rationale and strategy
for an initiative by the Office of Energy in this area,
together with the expected achievements.

" RATIONALE

AID’s development goals require annual energy growth rates of
7 percent or more. The key to such growth is development of
indigenous energy resources. AlD-assisted countries with

coal resources can develop and use them, displacing imported

- 0il as a source of energy for industry and electricity

generation, and thus helping to improve foreign exchange
balances. Using domestic energy instead of imported oil will
also provide income and jobs. Other domestic energy »
resources can have similar effects, but coal is the best

choice in many countries because it is abundant, economically.
competitive with oil in sectors that represent a significant
proportion of the nation’s energy consumption, and associated
with a variety of long~established technologies.

190
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Coal development and use is especially attractive becau%e it
offers plentiful opportunities for private enterprise. ' Coal
use flourished in Europe when technological levels and :
technical skills were similar to those of most developing
countries today -- largely because of a combination of wood
shortage and industrial development needs. Many of the coal
technologies in use today developed in that era through
private-sector initiative and were implemented by private-
sector actions. Even with obvious cultural differences and
increased environmental sensitivity, a considerable amount of
this experience could be replicated in AID-assisted

countries, because the development of coal is relatively
labor-intensive, has moderate technical skill and capital
requirements, and is relatively decentralized.

Coal use can also contribute to sustained rural development,
especially in countries endowed with a coal resource or
countries facing scarce fuelwood supplies. In the rural
areas of many countries, the central energy issue is finding
a8 non-oil alternative to scarce fuelwood and wood charcoal.
In the more advanced AlD-assisted countries, sustained rural
development depends on adequate energy supplies at acceptable
prices. Coal is an important option in countries with coal
reserves or ready access to coal imports, especially if the
coal is provided in a relatively clean~burning form so its
decentralized use does not pose health hazards.

Challenges in Achieving the Potential
for Coal Development and Use ' :

Despite the relatively widespread availability of coal in
AID-assisted countries, this energy source has not heen
extensively developed. .- In only four countries (India,
Thailand, Pakistan, and Zimbabwe) is current coal production
above 1 million tonnes per year. In six others, production
is at a level of 200,000 tonnes or more per year (a little
more than 500 tonnes per day). 'In 11 of the 21 AID-assisted
countries with known or estimated coal resources of 5 million
tonnes or more, coal production is negligible (100,000 tonnes
. per year or less). } ‘

To identify and realize the potential of coal to meet energy.
needs in these and other AlD-assisted countries, the .
following issues must be resolved:

e What are the characteristics of the indigenous coal
resources? Technologies for using coal cannot be
evaluated confidently without good information on the
chemical characteristics of the coal, and the

19)
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economic competitiveness of coal cannot be assessed
without good information on mining conditions. =~
Determining whether (or how). coal can benefit a ‘
particular country depends on such information, which
is usually sparse and unreliable. C

e How can coal be used cheaply and reliably on a small
scale? The use of coal in relatively large-scale
applications, such as power generation and the
largest industrial plants, is an important energy
source in national energy systems, but thess '
applications are not necessarily of greatest concern
in meeting basic needs, supporting rural development,
and reducing pressures for deforestation. To achieve
these objectives, technologies are needed that can
deliver energy from coal on a small scale and often
at a simple level.

e How will environmental and health hazards he
controlled? Coal is known to pose problems to both .
people and the environment, ranging from sulfur
emissions to dangerous hydrocarbon compounds that may -
be created in combustion or conversion. In its
approach to coal use, AID must be sensitive to
environmental and health concerns, and it must
provide information to answer questions on possible
impacts. ’

AID Experience with Coal Development and Use

  The»0ffice of Energy is conducting a Conventional Energy: ;
''Technical Assistance Project and Conventional Energy Training

- Project covering such topics as coal exploration and

production, coal conversion, and coal utilization. Ongoing
~activities include -the assessment of coal markets and studies.
of fluidized-bed combustion, coal/water mix fuels, and other
coal technologies. Close relationships have been established
with AID-assisted countries such as Pakistan and the :
Philippines, with other donor agencies, and with the private
sector.

STRATEGY

To increase the use of coal in LDCs, AID will concentrate in
the next 2 to 3 years on (1) increasing the knowledge of
selected LDCs in the characterization of the low-grade
indigencus coals, and (2) helping develop markets for coal _
briquettes in the residential and industrial sectors. In .

Xh”
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parallel with these two thrusts, efforts will be made to
improve institutional capabilities and private-sector A
involvement for coal development as part of the Office’s
initiatives in energy analysis, energy pricing, and policy
barriers to private-sector participation in energy ' ‘
development.? :

Implementation activities will focus on the development of
improved characterization of low grade coal resources, B
demonstration of well-targeted projects (e.g., coal , .
briquettes), dialogue with other donors on coal use options,
technical assistance to Missions and governments, and s
dissemination of program findings and results.

The private sector will be the primary means of implementing
this initiative. Local private companies are expected to
take the lead in developing and operating most proposed
alternatives, especially coal briquetting projects, and the
U.S. private sector is likely to have an increasing role in
providing technical assistance in coal characterization and
beneficiation and financial participation in some projects.
In some specific cases, the U.S. coal industry may also
benefit from direct sales to AID countries, especially in
transition periods, :

IMPLEMENTATION PLAN
Mador'accbmplishments expected ihcludg?

Possible country applications for FY86: Niger,
Cameroon; for FY87: to be determined. .

1. Coal resource inventories in two countries per year.

2. Clarification of local private-sector opportuni£ies.
- in connection with coal development and use and
dissemination of resulting information to other AID-

. assisted countries. Possible country applications
for FY86 and FY87: Pakistan, Indonesia. ‘

! Initiative papers No. 1. == "Energy Analysis and
Assessment,” No. 2 -- "Energy Pricing,” and No. 3 -
"Policy Barriers to Private-Sector Participation in Energy
Development” are available from the AID Office of Energy.:

\97
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In coordination with coal briquetting activities,
current bilateral relationships, and U.S. industry,
test of low-temperature coal pyrolysis as a coal
utilization technology for AlD-assisted countries.
Possible country applications for FY86: India,

Pakistan, and Haiti.

Working with the U.S. National Coal Assoc1ation, a
study of issues and options in using U.S. coal to
help meet energy needs of AID—a551sted countries
(target FY86).

Conference on coal resource development in AID-
assisted countries. Possible country applicatlons
for FY86: Pakistan, for FY87: : Africa region.

Detailed Office of Energy program plan for coal
development and use (FY86 target)

\GY



AID OFFICE OF ENERGY
Initiative Paper No. 8 .
Priority Area: Resoufce qué}opm9htz

STRATEGY FOR NATURAL GAS DEVELOPMENT AND USE
INTRODUCTION

The development and use of indigenous natural gas resources
in AlD-assisted countries can help ensure the availability of
energy for continued economic¢ growth, reduce the need for
energy imports, and promote the involvement of the private’
sactor in energy development and management. B

This paper describes the potential for natural gas in meeting’’
AID’s development goals. It also proposes a specific o
strategy and implementation plan for AID activities to
support greater natural gas development and use in LDCs.

RATIONALE

- To sustain the AID goal of 2-percent real annual growth in
per-capita income, most developing countries will need to
‘increase their energy consumption by 7 percent or more per
year. Most of this increase in energy use must be met by '
either indigenous or imported conventional sources —- oil,
-gas, coal, hydro. With the cost of energy imports already
absorbing 20--40 percent of the foreign exchange earnings of
many AlD-assisted countries, the use of indigenous energy
resources must be maximized. :

Larger supplies of conventional energy are needed both to .-
help alleviate severe shortages of traditional fuels and to
meet growing modern sector energy needs. Expanding W -
traditional fuel supplies is usually a long-term process and,
in any case, these fuels cannot meet the growing demand for

commercial energy, particularly liquid fuels..

Transportation and power generation are key growth sectors
and major commercial markets for liquid fuels. Typically, -
transportation accounts for 30-50 percent of all oil used in -
AID-assisted countries, and oil-fired power generation uses
an additional 10-25 percent of oil supplies. '

Programs aimed at developing and using natuﬂal,g§§ ithIDé>
assisted countries offer several benefits. They can: '
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® Replace imported oil currenﬁly'uéedﬁih’iﬁdﬁé%iiérﬁéﬁd4
'~ 'power generation applications""”‘ S

e Provide new sources of high-value transportation.’
-fuels =-- compressed natural gas —-- -and liquid . fuels:
csuch'asfmathanql,.ethanol;'and gaSol{nq

o,.Add’to'rural energy supplies by develdp;ng_and”gsing
small gas fields in remote locations =

® Serve as a stepping-stone for industfiéljdéyqlbpméhtf
(e.g., feedstock for fertilizer‘produqtfbn) '

e Provide an opportunity er gfea£epjp§ivé§é}m; N
participation in the development 'of conventiocnal
energy resources. T

What is the Potential fortIncraééaa N§tdra1 Géégﬁsaé;

Several developing countries have natural gas reserves that:
are untapped or underexploited. At the same time, R
significant natural gas discoveries are being made. As of
early 1985, AlD-assisted countries had natural gas reserves
estimated at over 174 trillion cubic feet. Twalve AID- _
assisted countries had reserves of 1 trillion cubic feet or
more (numbers below are displayed in trillion cubic feet):

Bangladesh 7.0 India 15.0
Bolivia 4,3 Indonesia 40.0
Cameroon 4,2 Pakistan 15.8
Congo 2.1 Peru 1.1
Ecuador 3.0 Thailand 5.9
Egypt. - 7.0 Tunisia 2.2

Of these 12 couptries, however, only 5 (Bolivia, Egypt, n
India, Indonesia, and Pakistan) are currently producing over
100 billion cubic feet of natural gas per year. A major ,
reason for the relatively low ratio of production to reserves
is the need for expensive gathering and pipeline systems to
‘bring gas in remote areas to existing markets. '

Even in urban areas, the projected demand for natural gas in~
industry and power generation is often below the potential
production capacity of existing natural gas reserves. In
such cases, replacing expensive -- and often imported --
petroleum-based transportation fuels with natural gas-basea.
substitutes could increase the use of domestic natural gas
and reduce oil import requirements.



NATURAL GAS DEVELOPHENT AND USE - BB.3

Based on economic analysis and discussions with Missions and
AID-assisted countries, the Office of Energy has determined
that in several countries with substantial gas reserves, the
underutilization of natural gas resources can be improved by
(1) developing some remote area gas fields to meet specific
energy needs in adjacent areas, and (2) increasing
capabilities to use natural gas-based fuels as supplementary
energy sources in the transport sector. Both of these
alternatives also offer an excellent opportunity for o
increasing local and U.S. private-sector participation in the:
energy sectors of those LDCs.

Approximately 30 percent of LDC natural gas reserves consist
of fields that are tuvo small and too far from existing ur un
or industrial centers to permit economic exploitation. ‘
However, under certain circumstances, many of these fields
could be developed to meet current or future energy needs in
nearby areas. In coordination with other agricultural and
rural development activities, some remote gas fields could
become sources of reliable and low-cost energy for
decentralized power generation, irrigation projects, and
rural industries.

The use of natural gas or gas-based fuels in vehicles is
already an established energy supply option in several
industrialized countries and some LDCs. Several natural gas-
based technologies are currently in use in the transport
sector of a number of countries. About 500,000 vehicles are
running on either compressed natural gas (CNG) or liquefied
natural gas (LNG). Italy, Brazil, Egypt, Canada, Bangladesh,
and the Soviet Union all have active programs in this area. -
Proven technologies also exist for directly converting
natural gas to liquid transport fuels. In addition, natural
gas liquids and liquefied petroleum gases can be used as
automotive fuels.

By 1995, the additional exploitation of small gas fields and’
the increased use of natural gas to supply transport fuels S
could cut projected oil demand in the AID-assisted countries
by 5 to 15 percent. o s e

STRATEGY

To increase the use of natural gas in LDCs, AID will .
concentrate in the next 2 to 3 years on: (1) promoting the
use of gas from small and/or remote fields whenever L
economically feasible, and (2) developing natural gas-based
transport fuels to supplement petroleum products,

157
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particularly CNG. 1In parallel with these two thrusts, ,
efforts will be made to enhance the institutional setting and
investment climate for natural gas development as part of the
Office’'s initiatives in energy analysis, energy pricing, and -
policy barriers to private-sector participation in energy
development.?

Implementation activities will focus on the development of
widely applicable analysis modules and prototype
demonstration projects, dialogue with other donors .on: natural
gas use options, technical assistance to Missions and..
governments, and dissemination of program findings and
results. A

The private sector will be the primary means of implementing.
this initiative. Local private organizations are expected to
take the lead in developing and operating many of the ‘

proposed alternatives,. and the U.S. private sector is likely
to have an important role in providing technical assistance
and financial participation in some projects.

IHPLEHENTATION PLAN.

Specific program activities will be closely coordinated with
the natural gas- and transport-related activities of other
donor organizations, particularly the '»rld Bank. During the
first 2 years, activities will be targot sd at AID-assisted
countries that have proven reserves of natural gas and are
net importers of oil; particularly Bangladesh, India, :
Pakistan, Peru, and Thailand.

Major accomplishments planned include:

1. Summary of current ‘natural gas development bbograms,

in AlD-assisted countries with modéfatg‘to large
natural gas reserves (FY86 target). -

2. Féésibility studies of developing remote, small
natural gas fields, Possible country applications
for FY86: Thailand, Pakistan; for FY87: +to be ‘

determined.

! Initiative papers No. 1 -- "Energy Analysis and
Assessment,” No. 2 -- "Energy Pricing,” and No. 3. —--
"Barriers to Private-Sector Participation in Energ_ .
Development” are available from the AID Office of Energy:

sY
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. Feasibility studies on the use. of natural gas for

transportation fuels. Possible country applications .
for FY86: Thailand (CNG), Egypt (CNG); for FY87:
Indonesia (methanol), India (methanol), Bangladesh
(CNG) .

Model program for private-sector participation in gas
exploration and development projects. Possible
country applications for FY86: Pakistan, Tunisiaj .

for FY87: +to be determined.

Detailed program plan for Office of Energy actzvztzes
in natural gas development and use (FY86 target).

Prototype demonstration projects of small, remote
natural .gas arnlications. Possible country '

applications for FY87: Thailand, Pakistan.

Prototype demonstration projects for CNG transport

fuel programs. Possible country applzcations‘for
FY86: Thailand or Egypt; for FY87: Bangladesh‘

International conference on natural gas. development

_and use in LDCs. (FY87 target).
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AID OFF'CE OF ENERGY
Initiative Paper No. 9 e
Priority Area: Resource Development

STRATEGY FOR HOUSEHOLD FUELS AND FUELWOOD'
INTRODUCT ION

The use of energy in industry, electricity generation, and
transportation accounts for most of the total consumption of
commercial energy in a developing country. However, for most
of the people and over most of the land area, the dominant
energy source is biomass, especially fuelwood and wood '
charcoal. In most AID-assisted countries, fuelwood is an
increasingly scarce resource and is associated with advancing
deforestation. Clearly, this trend poses problems for o
households, which need energy to meet basic needs. In turn, .
household energy requirements for fuelwood make reforestation
more difficult to implement.

There are two principal options for improving the supply of
household energy-in most AID-assisted countries: (1) '
increase fuelwood production, or (2) find substitutes for
fuelwood. Developing substitutes for fuelwood is especially
important in areas that are the focus of reforestation
efforts, where pressures on the young wood resource must be
reduced. The development of fuelwood is a logical AID energy
initiative, complementing wood production initiatives in its
forestry and agricultural development programs. However, if
the substitutes are intended for extensive use in small
industry, commerce, and the residential sector, they must be
cheap, convenient, and capable of use without widespread
replacement of present burners and stoves. The substitutes
must therefore be hydrocarbon solid fuels that can be
produced and distributed cheaply from local resources.

This paper presents the rationale and thrust of an Office of
Energy initiative to determine the potential of coal and
biomass briquettes as fuelwood substitutes, and lists the
specific activities planned under the initiative.

RATIONALE

AID’s development goals require .an energy growth rate of 7
percent or more per: year.  In.more than two-thirds of the
AID—assisted'cquntfies,‘fuélWodd'and‘wood charcoal supply :

x

i,
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more than half of the energy consumed per year, but most of
these countries face serious fuelwood shortages. According
to the FAD, 20 AlD-assisted countries are no longer able to
meet minimal fuelwood supply requirements in all or
substantial parts of their territory. Twenty-nine others are
being forced by fuelwood scarcity to overexploit their wood
resources. And some will face a fuelwood crisis by the end
of the century. Few issues bear as strongly as this one on
the challenge of sustained rural develnpment in developing
countriaes.

Reforestation, including agroforestry and social forestry, 15

one way of meetlng the challenge. However, while an
equilibrium is being reestablished, fuelwood shortages are
unlikely to be reduced in many areas by growing more wood.
An essential part of a household energy strategy must be the
development of fuelwood substitutes.

Most of the consumers of fuelwood and wood charcoal in these
countries have little capital for investment in new burners
or stoves. Consequently, wood energy consumption cannot be
reduced significantly by major changes in end-use delivery
forms, e.g., from a hydrocarbon solid to a liquid or gas
fuel, or to solar energy. The best prospect is to supply an
alternative hydrocarbon solid, ideally one that can be used
interchangeably with fuelwood or wood charcoal in existing
combustors.

Such a prospect suggests two solid hydrocarbon fuel
alternatives to wood: (1) coal and (2) agricultural residues,
including cereal, cotton, coffee, coconut, and copra
production products. These feedstocks can be produced using
readily available technology and relying on private-sector
initiative and management, and can be delivered to users in
the form of a relatively clean-burning and efficient form
comparable to wood charcoal. Agricultural residues are
considered by the World Bank to make economic sense in
several parts of the developing world, at least for
agroprocessing, and coal briquettes seem especially

. attractive in wood-scarce countries with a coal resource.

STRATEGY

To improve the fuelwood and wood charcoal situation in AID—'

.....

't See Initiative Paper No. 7 -- "Coal Development and Use”
available from the AID Office of Energy.:

&
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its efforts in the next 2-3 years on (1)‘promoting the use of

viable substitute fuels wherever economically and socially

feasible, and (2) helping develop self-sustaining markets for

these fuels. In parallel with these two thrusts, efforts
will be made to raise private-sector interest for their

development. The private sector will need assistance in the

early stages of market development but is expected to be in a
position to continue and expand the use of these substitute
fuels in the medium term.

Implementation activities will focus on the development of
reliable and environmentally sound briquetting technologies
through basic and applied research, feasibility studies of
coal and agricultural waste briquetting, training of host
country personnel, technical assistance to Missions and
governments engaged in household fuels programs, and
dissemination of program findings and results.

IMPLEMENTATION PLAN

Specific program activities will be closely coordinated ﬁi£h,
those of other donor organizations (e.g., the World Bank;~§he”

UNIDO) in the same areas. During the first 2 years, . .
activities will be targeted to AlD-assisted countries that

have the most acute fuelwood problems, particularly in Haiti
and Africa. : ‘ o

Major accomplishments include:

1. Feasibility studies and market assessments. for
briquetting, including the development of a. reliable:
feasibility study methodology. Possible country :
applications for FY86: Haiti, Pakistan, Sudan,
Niger; for FY87: Botswana, Zambia, Indonesia, Peru,
Morocco.

2. Research on health risks of coal briquette use.
Target for research: FY86; for dissemination of
results: FY87. ’

‘3. Feasibility studies of agricultural residue ,
' briquetting in four countries (FY87 target).

4. Feasibility study of multifuel briquette feasibility"
study -- briquettes from both coal and biomass, '
supplied interchangeably to the same markets.
Possible country applications for FY87: 1India,
Pakistan. .
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‘5. Detailed Agency fuelwood/household fuels program plan
for FY86 FY87, and FY88 (FY86 target).

6. Reg10na1 workshops on fuelwood substitutes in

cooperation with regional bureaus. Possible country
-applications for FY86: Asia/Near East reglon. ‘

/b2
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AID OFFICE OF ENERGY -
Initiative Paper No. 10 .
Priority Area: Power Systems Development

STRATEGY FOR RUKAL ELECTRIFICATION'

INTRODUCTION

Growth in agriculturla product1v1ty and rural incomes are key
AID development goals. Achieving these objectives requires
nev energy supplies. In the past, rural electrification (RE)
has been an important mechanism for bringing new energy
supplies to rural areas. However, judging the relative cost
and effectiveness of RE projects is difficult, since it often
involves social, political, and economic considerations.

Grow1ng questions about the effectiveness and efficiency of
RE in developing countries highlight the complexity of the RE
issue and the need for more careful planning and design of RE
projects. Future RE projects must include more planning and
analysis aimed at matching electricity service systems to
consumer needs, and integrating RE projects into the larger,
long-term development context.

Based on recent assessments of RE projects and experiences,
the Office of Energy has developed a strategy to identzfy and
evaluate new approaches to RE for possible appllcatlon in
AlD-assisted countries.

RATIONALE
Historically, RE has occured as one: of two processes.,ei

® Extending service outward from an exlstlng supply
grid serving a major urban center or reglon, or

® Extending service outward from major hydroelectrie:
projects to take advantage of low-cost or surplus-f
. power. '

However, the increasing cost of expanding electr1c1ty
service, and the higher transmission and dxstrlbutlon.'"
‘costs per user in rural areas both reduce thev
attractiveness of RE.

by
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In addition, several studies of past RE programs have
questioned the value and effectiveness of many aspects
of RE programs. These studies raise the following
issues:

® Donor support for RE has oftrn set management and

performance standards based on donor experience
rather than on the needs and values of the host
country. For example, efforts have been made to
develop coopeeratives to manage RE systems when other.
institutions would have been more appropriate., Many

" RE systems are also designed to operate at a level of.
reliability that is not necessary or cost-effective
in most LDC applications. R

® Self-generation of electricity by villages, towns, or
remote industries often can provide acceptable levels
of service, at lower costs, than electricity from an
integrated grid. Self-generating systems can also
develop with lower risks of failure and in shorter
periods of time, and allow testing of local market
demand before making larger investments.

e New electricity supplies will not necessarily be
used. Consumers still need to invest in appliances,
tools, and other equipment to make use of electric
power. Rural users may lack the money to make these
investments, and agencies which provide related
services may not coordinate their efforts with RE
projects.

® Electricity is not necessarily the best or cheapest .
energy source for some uses. For example, electric.
irrigation sets can displace diesel consumption, but . -
may cost far more than diesel-powered equipment. ‘

® Although one objective of some RE projects is to
- substitute electricity for other fuels, in many cases -
~ low-income rural households do not substitute o
electricity for firewood and other cooking and
- heating fuels. Poor households value electricity
" mainly for illumination and for powering small
appliances.

'STRATEGY

‘It is clear that RE requirés’moré carefu1'blanning and design
than it has received in the past, including more attention to
matching electicity service systems to needs, and more
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consideration of how RE fits in a larger, longer-term
development context. The Office of Energy recognizes that
expansion of electricity services will be appropriate in some
circumstances, but that other energy sources will be more
appropriate in others. It also recognizer that efficient use
of available human, natural, and financial resources for RE
is essential if the needs of rural populations for all forms
of energy are to be met. Accordingly, the Office’s '
activities will concentrate on:

) Decision—making,planning, evaluating, and assessiﬂg7
the operation of RE projects

© Comparing RE and alternative systems for supplying
energy to rural populations o g

® Examining the potentizl staie-dfrthéiaftfteéﬁhaléé;z
to support innovative aproaches to RE.. """

e rehabilitating utility systems, including improving
management. _ 3 ' i P

To implement this strategy, the Office will carry out
the following activities: . R

e conduct research on issues pertaining £oipLéﬁhiﬁ§,i
decision-making, and evaluating RE projects.

e identify potentially useful, innova£ive-abpibaéhes’
for RE and support work to evaluate specific
applications

e identify technologies to support the efficient.
- provision of electricity services to rural areas

e provide £taining and general technical supportgid'
Missions and host governments

@ diséehinate,infébmation on RE altevnaﬂiyés;

IMPLEMENTATION PLAN
vﬂédor éccomplishments planned under this idiiiative‘inéihdé{
1. Analysis of principal issues in RE and preparaﬁion‘bf
detailed program plan for RE policy project focused

on improving the technical quality of RE plahningainf
AlD-assisted countries (FY86 target). ‘

\ M
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2.

Development of analytical framework for use in
assessing RE alternatives and definition of
innovative technological, institutional, and
finaicial approaches to RE including utility -
rehabilitation and improved management (FY86 target).

Case studies, including visits by assessment teams,
examining innovative systems or changes in RE
directions in two conntries per year. Possible
country applications for FY86: Indonasia, India.

Visits by utility rehabilitation teams to two
countries each year. Possible country applications
for FY86: Somalia, Pakistan.

Preparation of "Rural Electrification Guide” for AID
Missions, host governments, utilities, and private
firms in AID-asssisted countries (FY87 target).

Seminar on the role of RE in development (FY87
target). ‘ '

Training of AID staff and hostgcountry.utility’f e

personnel in evaluating altenative-approaches‘ﬁéfRE;
(FY87 target). '

/7
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AID OFFICE OF ENERGY
Initiative Paper No. 11. = =
Priority Area: Powet\Systéms"Development,

STRATEGY FOR INDUSTRIAL AND VILLAGE-SCALE POWER SYSTEMS

INTRODUCTION

Modest amounts of energy can breathe life into a region, but
AlD-assisted countries will be hard-pressed to supply even
small amounts of power for rural industry to develop or to
supply power for agricultural purposes. The installed power
generating capacity in AlD-assisted countries averages about
50 watts per person: this has to be stretched over lighting,
rural industry use, agricultural pumping, and a myriad of
other demands. (This compares with over 3,000 watts per
person in the United States.) Just to maintain this 50-watt
level given population growth will require the addition of
roughly 47,000 MW of generating capacity in AID countries by
the year 2000 ~- over 870 billion would be needed.
Sustaining present electric power growth trends of 6-7
percent will require much more -- on the order of $175-250 -
billion. Thie level of capital investment will be difficult
if not impossible for LDC public sectors to raise.

Private investment is necessary if growth in the power sector
is to approach the 7 percent or more needed to attain AID’s
rather modest development targets in agriculture and other
sectors. Analyses by the Office of Energy and others =~
indicate that smaller-scale sytems (on the order of 5 MW or
less) tied to specific end uses in rural industry or
agriculture are much more likely to attract private :
investment than are large-scale power plants of 500 MW or
more. ‘ '

In many LDCs, decentralized power systems offer an

economically attractive alternative to extending transmission
and distribution lines long distances from centralized hydro
- or thermal stations, especially for small or widely dispersed
‘loads. '

Regicnal power needs are frequently in the range of | to 50
megawatts (MW). Five MW, for instance, wculd support a
- medium-sized industrial town of 5,000 people in Pakistan.
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This paper dis¢uésesfthe”imboffanéé‘offdecéntralizéd*bbkéf'

systems -- up to-5'MW*j]-é“in”furthering AID's development.
goals. It outlines a strategy by which the Agency can.
harness the benefits of these power systems and describes
plans for major accomplishments in a country-specific
context. ~ ‘ ' .

RATIONALE

Energy shortages are a serious bottleneck to development.
Achieving AID's goals of a 2 percent increase in per capita
income and a rise in critical caloric intake for 90 percent
of the population will require a growth in commercial energy
(including power) of at least 7 percent per year. Because 80
percent of the povulation in. AlD-assisted countries is rural,
the rapid implementation of energy supply projects in rural
areas will be required to meet AID’s development goals.

Modular approaches that result in accelerated deployment of
pover generation are mandatory for a number of reasons: -

® They can be installed three to ten times faster than
lérggjsystqms . s S z ‘
-" Thé&3a6Lh6£ff9quiréexténsi§e énd.c05£ly.£rah5miséi°ﬁﬁ

. and distribution networks
0';Théyf§aﬁ use local energy~resources‘(e.g;,,hydfb;
biomass) even when available in small quantities.

‘@ They are "modular;” thét'is, they are available-as-
'shop—fabricated, pre-packaged systems that cgn}pgf;

- shipped to the site and easily assembled

fé}.Théywcan be cheaper on a total cost basis ﬁhéh  X
" transmission and distribution infrastructure.costs
and construction lead times are considered. '

‘Because of these advantages, decentralized poW9r sy5t9m5_éf97

attractive to local governments that are eager to find ways
of making a significant and viable impact on productivity and
employment. ' S

'11:Latger,fpredbminantl&pgfid}connected,s&stgmé{ffidmleﬁé’SQf”

MW, are discusséd;in‘InitiativefPaper;;No,;i2j+4fﬁsmall-°

Utility-Scale Power Systems" available from the AID Office of.

Energy.
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An Energy Office initiative in decentralized power systems is
warranqu for two othér reasons. o

® Markets for small, modular power systems exist in

both rural and urban areas of most AID-assisted
countries. For example, the demand for power in

small agroprocessing units and other rural industries
is expected to grow by almost 10 percent per year.

@ Traditional supply options are not meeting rural
demand well." Traditionally, rural loads have been
satisfied by extending the grid or relying on :
individual power units such as diesel engines. - The
former option is very capital-intensive, while the
latter option depends on expensive imported fuels and
requires a maintenance and spare parts
infrastructure. -

In addition, both options emphasize electricity rather ‘

than other needed energy forms, such as mechanical energy,:
low~ and high-iemperature thermal energy, and transport -

fuels. ' ‘

Small and medium-sized power generation provides an
economic alternative to both these options. Power-sector
investments of more than 100 billion are being made in ‘
AlD-assisted countries to meet anticipated demand by the
year 2000, only a small fraction of which covers systems

of less than 5 MW, With the energy sector able to consume
up to 40 percent of an LDC investment budget, small N
modular power systems are of enormous strategic and
economic significance.

What Role for AID%?

AID and other donor organizations have focused on the two
extremes of the power spectrum -- large centralized power
plants of several hundred megawatts requiring long lead times
and major capital investments, and a few kilowatt-scale

" systems that rarely make a significant impact on the
development needs of a region. Howaever, recent studies by

AlID and the World Bank suggest a significant role for small,
modular power generation in developing countries. '

Over the years, the Agency has developed substantial t
oxperience in understanding the energy needs of development,
-in planning energy supply and conservation options to meat .
demand, and in proposing policy, institutional and training
measures to implement economically attractive options. This

?Ng/
)70
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experlence prov1des a sound framework for comparlng
decentralized power systems with other. optlons in an effort
to meet important development obaectlves.

The Office of Energy is the approprlate organizational unit:
to implement a project that is global in character and
involves close collaboration w:th the U S. private sector and
U.S. utilities.

The U.S. prlvate sector has acquired a great deal of
experience in designing, manufacturing, and using modular-
power generation systems., Indeed, small power systems are-
the most rapidly growing sector of the power market in the
United States.

AID can transfer to LDCs the experience of the U.S. private
sector, primarily in those systems. burning wood, wood wastes,
coal, peat, or natural gas. U.S. expertise also covers small
power systems using renewable resources such as hydropower,
geothermal, solar, and wind. This expertise also includes
hybrid systems using conventional diesel power in conjunction
with any of these fuel sources.

Although decentralized power systems are attractive from many
viewpoints, investment in them is still limited. In addition
to the reluctance of multilateral donor organizations to
participate in their financing because of their small size -
and perceived managerial risks, several barriers exist in the
countries themselves, including financing, and energy prlclng
and regulatory policies. In most AID countrles, large
electric utilities are not very interested in decentralized:
power systems and hesitate to provide outside operators with
adequate incentives, such as reasonable buyback rates.

STRATEGY

AID Missions are becoming increasingly involved in power
generation and concerned about the enormous financial and
managerlal problems of developing new electricity supplles.
AID is planning considerable expenditures to help Paklstan,'
Egypt, and the Philippines handle their power expansion
programs. In this rcontext, decentralized power options
appear 1ncrea51ngly attractlve, but very little information
and experience is availablae.

The objective of the Office’s decentralized power initiative.
is to help remove bottlenecks to power supply for rural. and"
small industry development in a timely and cost-effective. '
manner. To achieve this objective, the Office of Energy has

M
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defined a twofold strategy aimed at (1) providing technical
assistance to Mission in small power planning and (2)
developing host governments'’ understanding and ability to.
evaluate, together with the Missions and the international

lending institutions, the benefits of small power systems.
This strategy entails five major activities:

® Research and development of selected technologies in
which the U.S. private sector is well positioned,
especially in those technologies using local solid
biomass resources to produce shaft power ' -

e Demonstration of selected technology’packagés tﬁat@
can be widely disseminated o T

e Training of host goyérﬁmentupersonnel

e Technical assisﬁénééﬂtbfhissions and host-gdvéiﬁ@éhtéf

e Information gaﬁhéfiﬁg and dissemination.
Although most problems of power supply are site speéific,.
some solutions can be sufficiently generalized to result in
the development and dissemination of- "packaged” systems

applicable to many situations in different countries.

Implementation activities will focus on the preparation'dff

bankable projects to be presented to lending institutions,addf

widely publiciied among AID countries.

The private sector will be the primary means of implementing-
this initiative. U.S. private organizations are expected to
cooperate with local private organizations in developing
durable business relations leading to self-sustaining
activity. Traditional business arrangements such as Jjoint
ventures, complemented by opportunities to use innovative
financing mechanisms such as third-party financing, are
expected to ensure the development of decentralized power
industries in a large number of AlID-assisted countries.

IMPLEMENTATION PLAN

Specific program activities will be'closeiy coordinated witn

activities in the power sector of other local and donor

organizations, particularly the World Bank and its o
affiliates. The implementation plan has been designed to
develop the decentralized power alternatives to the point
that private investors, other donors, and LDC governments
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find them to be attractive alternatives to supply needed
power.

Expééﬂéa*accompiishﬁents ihc1ude:

1.

LA |

Preparation of a “Small Power Guide” to be made
available to Missions and LDC private-sector

companies (FY86 target).

Country-specific market assessments of selected povwer
systems, with emphasis on readily available modular
packages. Possible country applications for FY86:
Pakistan, Philippines, India, Costa Rica; for FY87:
to be determined.

Organization of a Technology Transfer Team for small

- power systems (<5 MW) and visits to two countriaes

@ach year. Possible country applications for FY86:
Pakistan, India; for FY87: Philippines, Costa Rica.

Proiotype assessments on the role of small power
systems in power master plans as an option for ,
supplying power for rural and industrial development.

‘Possible country applications for FY86: Pakistan;

for FY87: India.

.‘High level policy seminars on the role of

decentralized power systems in development. Jointly

- held with Missions, regional bureaus, and host

governments, Possible country applications for FY86:
Pakistan, India, Egypt, Madagascar. (FY86 and FY87 -
target), .

‘Development of a detailed program for small power

- systems (up to 5 MW) in AID countries (FYB6 target)

- Pre-investment packages for sevetral decentralized

- power systems, including small hydro ‘and solid

biomass-fueled projects. Pussible country
applications for FY86: Madagascar, Costa Rica,-
Egypt, Pakistan; for FY87: India}zLatiniAmerica,‘and
others to be determined. A

‘R&D program conducted -in conjunction with U.S,

private sector to develop better teqhnology-optiohsf
enabling AlD-assisted countries to convert solid
fuels (e@.g., wood, agricultural residues) into shaft

povwer on a small scale (FY87 target).
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AID OFFICE OF ENERGY
Initiative Paper No. 12. e
Priority Area: Power Systems Development

STRATEGY FOR SMALL UTILITY-SCALE POWER SYSTEMS
INTRODUCTION

The LDC market for modular power systems in the 5-50 MW range .
is dominated by diesel engines, followed by conventional oil-
fired boiler/steam turbine systems. Low- and medium-speed
diesels are the prime movers most frequently used in the
thermal generating plants of small power systems., Diesels

are used extensively because they have cost and efficiency
advantages over gas turbines and steam engines in the same
size range. In addition, more developing country personnel.
are skilled in diesel .plant operation than in the operation

of competing systems.

This paper discusses how AID’s development goals will be
served by power systems using indigenous energy sources that
compete directly with systems using imported fuels such as ,
light distillates and residual fuel oils. The paper outlines
a strategy to implement the benefits of predominantly grid-
connected modular power systems. and describes plans for
major accomplishments in specific countries. This initiative.
shares many features with initiative 11, "Industrial and s
Village-Scale Power Systems,” but the larger scale and higher
level of investment require substantially greater resources
for pre-~investment and pre-feasibility work.

kATIQNALE

A rapid increase in the supply of power will be required to
meet AID's development goals and remove energy bottlenecks to
development. Increasing power supplies by conventional
approaches, such as building centralized stations and
transmission and distribution systems or deploying more

diesel engines, is prohibitively expensive for most AID-
assisted countries., Small utility-scale power systems,
however, can play an important role in meeting the power:.
needs of large rural and urban populations. ‘These systems
have several advantages: -

e They can be installed:tﬁice as fast as larger,
centralized systams-, ke Ancnh | larg

\1Y
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- & They can use local energy resources  (e.g., hydro;
o biomass)'qvenfwhqﬁ'available in limited quantities
. Théy aréavéiiéblé_as'Shop-fabbiéa£ed,ftréEpackagéai
systems, which can be shipped to the site and easilsy
assembled ’

® They do not require extensive and_édsﬂiy*trgﬂsmissionﬁ
. 'and distribution networks.

" In addition, an individual system can prévidé‘ehough péﬁer to

meet the needs of hundreds of thousands of people. Because
of these advantages, small utility-scale power systems are
attractive to local governments eager to find ways of making
-a significant and viable impact on productivity and
employment. .

The Office of Energy, through its involvement in Jamaica,
Pakistan, the Philippines, and other countries, has acquired
expertise in integrating povwer sources with important .
development needs. For example, the Office is working with
the Africa Bureau and REDSO/East Africa to leverage o
investment in small to medium hydropower in Madagascar, ‘and
is working to bring about investment in "fuel cane”
production in Jamaica and other Caribbean countries.

Through the Eﬁergy Planning Developmént and Conservation

(EPDAC) project, the Office of Energy has access to expertise:

in power systems planning, marketing, pre-investment
analysis, financing, private~sector involvement, and policy.
formulation. 1In cooperation with the appropriate regional
bureaus, the EPDAC project is involved with power—saector
planning and rehabilitation in Liberia and Somalia, with an
assessment of rural electrification in Bangladash, and with:
policies to promote private-sector investment in power o
generation in Pakistan, India, and the Philippines.

System Fuel Options

The indigenous resources that caanuel'shallgutiliyygsqqlga_
pover .systems are biomass, coal,igas,“hydropbwebiiandzhybpiﬂ;
combinations of this group with diesel."’ '

These options are briefly described below::

)75
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Biomass

Studies sponsored by the World Bank and AID indicate that -
power can be produced economically and in significant o
quantities from bagasse, the fibrous residue from sugar cane
extraction. Bagasse has been traditionally burned by sugar
mills to produce process steam and generate power. Recent
studies have identified several ways to greatly increase the
overall efficiency of existing mills, produce more bagasse
per acre of sugar cane, and generate electricity for sale to
the grid. In the World Bank study, the economic returns from
bagasse power generation were well over 10 percent at a
selling price of 6 cents per kilowatt hour. Bagasse power
generation projects are being planned by the World Bank and
AID in Jamaica, Guyana, Mauritius, and other sugar—producing
countries. Power from bagasse combustion is currently used
by the sugar industry in some 76 countries to meet its own
requirements, but there is significant potential to meet
public power needs as well.

In Jamaica, for example, a preliminary study sponsored by AID
concluded that the Jamaican sugar industry can become highly
profitable by managing cane production for electricity
generation as well as for sugar and molasses production. The
study recommended a pilot project entailing the introduction
of agricultural practices that could douhle the yield on
20,000 acres of land, the improvement of milling facilities,
and the construction of a high~efficiency, 45-MW power plant.
The project will transform a deeply distressed sugar estate
to profitable status, and is expected to save approximately
$27 million per year in foreign exchange by the fifth year.

The use of wood and crop wastes as fuel for power generation
is well established in the wood and food processing L
industries, but new efforts are required to harness these
resources for public power. Power generation from urban
waste should also be explored. '

Coal

The economics of coal-based generation systems will depend on
plant size, technology (such as atmospheric fluidized beds),
and the opportunity cost of coal. Smaller coal units are
competitive with diesel-fired units under very good pit-head
conditions. World Bank figures show that about 30 developing
countries are expected to use coal to generate glectricity by
1995, with about a dozen of these countries relying on coal
for over one-third of their electricity requirements.
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Natural Gas

Natural gas reserves exist in about 50 developing countries;
including 30 that import oil. The World Bank projected a-
four-fold increase in natural gas production in developing
countries between 1980 and 1985. In Bangladesh and Pakistan,
gas is expected to supply about half the growth in commercial
energy consumption over the next decade. Over this period,
developing countries are expected to use more than 50 percent
of their gas to produce electric power. Increased and more
efficient use of natural gas can greatly reduce oil imports
and help increase oil exports in AlD-assisted countries.

Gas turbines are economic for peaking purposes in gas-
producing countries. Base-load electricity from gas-fired
steam turbines can cost less than 3 cents per kilowatt hour
when gas is priced at $2.50 per million Btus. Combined-cycle
power plants could be even more cost-effective. Combustion
turbines located near wellheads could be used to produce
electricity in gas-rich AID-assisted countries such as
Bangladesh and Indonesia.

Hundreds of megawatts of low-cost electricity for West Africa
could be produced from gas that is currently flared in
Nigeria. An AID-sponsored workshop in West Africa_identified
this as an area worth pursuing.

The use of natural gas for power production should occur

within the context of an overall natural gas strategy. ‘
Aspects of this strategy are discussed in the initiative on
natural gas use. , . :

Small to Medium-Scale Hydropower

Decentralized hydropower is among the most. promising of the:
renewable energy technologies. It is a resource found in a
wide geographical area, including a s: gnificant number of"
AID-assisted countries.’ For example, “he decentralized
hydropower potential of Thailand has | sen estimated by the
government to exceed 1,000 MW, which is almost as much as the
total installed capacity from all sources and plants. Of

~ this decentralized power potential, only 20 MW have been or
are being developed. Burundi, which has a small hydropower
potential of 460 MW, including about 30 MW of capacity o
currently operational and under construction, relies on small’
hydropower to meet virtually all its electrical power needs. -
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The versatility of hydropower and the{spinrbffﬁbehefits
associated with this technology significantly broaden its

potential. It can serve many purposes other than merely
generating additional electrical power for. developing

countries.

Large-Scale’Solar‘agd.Wind

Solar and windvéy5£éms ﬁrbdﬁcihg‘megéwaﬁt—scale,power3rzﬁ
solar thermal power plants, solar photovoltaic installations,:
and wind farms -- are likely to have restricted application:
in developing countries over the next decade.

STRATEGY

AID Missions are becoming increasingly involved in power
generation and increasingly concerned about the enormous
financial and managerial problems caused by the extension of
power networks. AID plans considerable expenditures to help
Pakistan, Egypt, and the Philippines handle their pover
expansion programs. In this context, small utility-scale
power systems appear increasingly attractive, but little
information and experience are available about their
application in LDCs. '

The objective of the Office’s small utility-scale power
initiative is to succeed in demonstrating the viability of
small utility-scale projects in LDCs. To achieve this
objective, the Office of Energy has defined a twofold
strategy aimed at (1) providing technical assistance to
Missions in small utility-scale power planning and (2)
developing the understanding and ability of host governments,
Missions, and international lending institutions to evaluate
the benefits of such systems. This strategy entails five
major activities: o

e Market research for selected technologies.in,which‘
the U.S. private sector is well positioned,
especially in those technologies using local solid:
biomass resources to produce shaft power R

0w ‘ SR |

e Demonstration of selected technology packages ‘that

. '

can be widely disseminated

”57 Training of'ho§t gpverhment:betédhnél
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e Technical assistance to Missions and host )
-~ governments, especially in the preparation of pre-
investment packages o

® Information dissemination.

Althbugh most problems of poﬁéf\éﬁﬁﬁl&farGWSite spQCifiéf; N
there are lessons that can be sufficiently genetalized'tqfthéﬂ

development and dissemination of systems in different’ -
countries, R

Strategy implementation activities will focus on the . ..
preparation of prefeasibility studies to be presented to
lending institutions and widely publicized among AID' =
countries. These prefeasibility studies will be prepared
with the objective of being used by other parties .to prepare
bankable projects. ' ‘ o

The private sector will be the primary means of implementing
this initiative. The Jamaica 45-MW -project based on field
cane will be used as a pilot. U.S. private organizations,
including U.S. electric utilities, are expected to cooperate
with local private organizations in developing durable
business relations leading to a self-sustaining activity.
Traditional business arrangements such as joint ventures,
complemented by opportunities to use innovative financing
mechanisms such as third-party financing, are expected to .
ensure the development of decentralized power industries in a
large number of AlID-assisted countries. B

IMPLEMENTATION PLAN

AID in general and the Office of Energy in particular have
less leverage to affect decisions related to power-sector .
development than international lending institutions such as
" the World Bank. These institutions clearly have the lead in
this area, especially for the higher range of power '
considered here (e.g., 25-50 MW). The Office will therefore
carry out mest of its activities in close collaboration with
these institutions, and will search for co-funding for some
of the most costly activities (e.g., demonstrations). This
approach will avoid duplicative efforts and increase the ,
chance that bankable project proposals will find investors.
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Major accomélishméﬁﬁs expéctéd includé:

1.

Detailed program plan for Office of Energy activities
in small utility-scale power systems, including needs
assessments, in AlD-assisted countries (FY86:

target).

Prototype market assessments of selected systenms,
with emphasis on readily available modular packages
such as combined-cycle and biomass-fired steam
systems. Possible country applications for FY86:
Pakistan, Philippines, India; for FY87: to be
determined. ;

Organization of a Technology Transfer Team fofﬂsﬁélrﬁ;
power systems (5-50 MW) and visits to two countries '
per year. Possible country applications fqrfFYSG:}fg

Pakistan; for FY87: 1India. :

Prefeasibhility studies for two or three'projects,

including one or two projects based on conventional -

fossil fuels (e.g., combined cycle using natural gas)
and one or two projects using solid biomass (e.g.,

bagasse from sugar cane) as a fuel. Possible country

applications for FY86: Egypt, Pakistan, Jamaica;
for FY87: 1India, Latin America, and others to be
determined.

Training of personnel from AID-assisted country

utility systems trained in small utility-scale power
at U.S. utilities such as Southern California Edison
and Pacific Gas and Electric (FY86 and FY87 target).

Participation in one or'tﬁo'prototype demonstration
projects selected from results of technology transfer

team visits. Possible cquntry applications for FY&?{“

Pakistan, India. -



