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Foreword

his summary of evaluation
studies  is  the  fifth  in  the  As-
sessing Development Impact
Series  published  by the Op-
erations Evaluation Depart-

ment (OED) of the Asian Development Bank
(ADB). It presents the major findings, les-
sons, and issues of OED’s recent studies
in the energy sector (particularly power),
including project performance audit re-
ports, reevaluation studies, and special
evaluation studies on selected themes. Due
to the fact that OED’s operations evalua-
tions are generally conducted three years
after projects are completed, and for ap-
proximately 50 percent of projects, other
supplementary information sources such
as project completion reports, design of
ongoing projects, and policy papers have
been used to address more recent issues.

Energy has been one of the mainstays
of ADB’s portfolio since its establishment,
accounting for about 20 percent of its to-
tal lending. Most of the loans have targeted
additional power generation capacity, and
improvement of power transmission and
distribution. Electricity has received such
high priority mainly because of its well-
known developmental impacts as well as
the fact that other commercial sources of
energy such as petroleum and natural gas
have been predominantly explored and de-
veloped by private companies.

Over the last three decades, ADB’s in-
vestments in energy development have
experienced changing priorities. During
the energy crisis in the late 1970s and
1980s, the focus was on developing indig-

enous energy resources. In the 1990s, lend-
ing for energy infrastructure as a means
to promote private sector involvement was
the main aim. Accompanying this trend has
been an increasing number of policy loans
directed at restructuring the energy sec-
tor to make it more conducive to competi-
tion and private sector participation. Since
entering the new millennium, following the
adoption in 1999 of poverty reduction as
ADB’s overarching goal and with the ap-
proval of Energy 2000: Review of Energy
Policy of the Asian Development Bank
in December 2000, there has been a shift
towards more sustainable energy develop-
ment with greater benefit to the poor and
the environment.

The operations evaluation studies re-
viewed for this booklet show the over-
whelming success of most projects in terms
of achieving their objectives and broader
developmental impacts—in areas such as
economic development and poverty reduc-
tion, gender equity, environment, and, to
a lesser degree, institutional development
and promotion of competition and effi-
ciency. The success, or in some cases lack
thereof, of the underlying reasons, and the
main issues and lessons identified are sum-
marized in this booklet. Overall, these
projects, through improving energy sup-
ply or providing cleaner and more efficient
fuels, have contributed significantly to the
economic development and improvement
of life for the people in the recipient de-
veloping member countries (DMCs).

An adaptive and robust institution
must learn from its own experience; and,

T Energy has been one
of the mainstays of
ADB’s portfolio since
its establishment,
accounting for about
20 percent of its total
lending.
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despite the success of ADB’s energy
projects, improvement in design and imple-
mentation is always desirable and possible.
The issues and lessons summarized in this
booklet are important and cross-cutting for
all countries, and are meant to provide
an additional mechanism to convey feed-
back to the executing agencies, the gen-
eral public in the DMCs, and ADB’s
operational departments. Readers are
encouraged to refer to the original evalu-
ation reports, available on-line, for more
in-depth information (www.adb.org/
Evaluation/reports.asp).

A distinct feature for operations evalu-
ation is its hindsight perspective. The chal-
lenge is to guard against the tendency of
using today’s criteria to judge yesterday’s

projects, which were appraised and for-
mulated under a different historical and
policy setting. As such, more recent issues,
e.g., poverty reduction and sector restruc-
turing, may not have featured prominently
in some of the projects evaluated despite
the projects’ favorable impacts in these
areas. One should take a long-term and
evolving view to assess impacts of the
projects, and, in doing so, derive useful
lessons for today’s operational strategies.

VLADIMIR BOHUN

Director General
Operations Evaluation Department
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T
he link between energy and
economic development is un-
questionable. Of the world’s
population of 6 billion, just over
a billion people in the industri-

alized countries consume nearly 60 per-
cent of the world’s commercially supplied
energy,1  while the remaining 5 billion
people living in developing countries con-
sume 40 percent. Despite the significant
progress in rural electrification made by
the world’s most populated developing
countries, such as the People’s Republic
of China (PRC), India, and Indonesia,
about 1.6 billion people still have no ac-
cess to reliable commercially supplied en-
ergy. This deficiency impedes economic
development, and even prevents the meet-
ing of basic needs—which include energy
for cooking, heating, and lighting inside
the house as well as outside the house, e.g.,
street lighting. Commercially supplied en-
ergy boosts the quality of domestic life: In
particular, food supply and storage are
improved by refrigeration; indoor air qual-
ity is improved by use of gas or, in some
cases, electricity rather than kerosene or
biomass for cooking; the time and effort
required to gather traditional biomass
fuels such as firewood and charcoal are
saved; and quality of life is improved by
the availability of electronic entertainment
and communications. In addition, access
to commercially supplied energy enhances
productivity and efficiency and, in some
cases, widens employment opportunities,
especially in agriculture via pumped irri-

gation and mechanized milling, and in
rural industries via power tools and equip-
ment, lighting, and transport vehicles.

More than half of the world’s poorest
people live in the developing member coun-
tries (DMCs) of the Asian Development
Bank (ADB), and approximately one third
of these countries’ rural populations lack
access to commercially supplied energy.
Consequently, ADB has made consistent
efforts to help provide its DMCs with en-
ergy at affordable prices. Since ADB’s es-
tablishment in 1966, about 20 percent of
its total lending has gone to the energy
sector, currently averaging slightly below
one billion dollars per year.

ADB’s assistance has focused mainly
on the electricity subsector, rather than
the petroleum and gas subsector. This is
partly because electricity is the most con-
venient form of energy for most purposes.
A poor household may progress from use
of firewood or charcoal to kerosene and
liquefied petroleum gas, and then to elec-
tricity. The focus of lending on electricity
is also explained by its having been tradi-
tionally provided through public utilities.2

In many countries, electricity, roads, wa-
ter supply, and other basic amenities have
been viewed as “public goods” for which
the benefits tend to be widespread. Public

1 The main forms of commercially supplied energy are electricity,
gas, petroleum products, and coal, as distinct from firewood, char-
coal, and other biomass fuels.
2 ADB typically works with governments to extend loans to the pub-
lic sector, although increasing emphasis is being placed on private
sector assistance in accordance with the Private Sector Develop-
ment Strategy approved in 2000.

Introduction

Of the world’s
population of
6 billion, just over
a billion people in
the industrialized
countries consume
nearly 60 percent of
the world’s commer-
cially supplied
energy,  while the
remaining 5 billion
people living in
developing countries
consume 40 percent.
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management of electricity provision, as
often argued, ensures that the benefits
reach disadvantaged communities living
in remote rural areas. In contrast, the oil
and gas industry has received much less
assistance from ADB because it has been
dominated by the international oil compa-
nies, which are private and have their own
sources of funds. Nevertheless, ADB has
invested in some gas transmission pipelines
to provide key infrastructure and help
attract more private investment in explo-
ration and production.

The Same Goal, but Changing
Priorities

Although the primary goal of ADB’s sup-
port to the energy sector has remained un-
changed—to provide affordable energy to
power economic development in the DMCs
and thereby reduce poverty—the priori-

ties have evolved significantly over the last
30 years. From the mid-1970s to the late
1980s, ADB’s energy policy, first formulated
in a working paper issued in March 1981,
focused on tackling the energy crisis—
characterized by the precipitous increases
of oil prices starting in 1974 and continu-
ing until the mid-1980s—by helping utilize
indigenous energy resources in DMCs. By
the 1990s, however, oil prices had fallen
back to much lower levels. Furthermore,
the fear of exhaustion of petroleum re-
serves had receded due to improved ex-
ploration and production technologies and
to new discoveries. As a result, ADB’s sec-
ond energy policy paper, in June 1995, re-
aligned the priorities. It was decided that
ADB should continue to lend mainly for
energy infrastructure, but should also put
priority on promoting private sector in-
volvement in operations and capital in-
vestments. The 1995 policy statement also

ADB has invested in
some gas transmis-
sion pipelines to
provide key infra-
structure and help
attract more private
investment in
exploration and
production.
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supported gas industry reform and
privatization, and placed particular em-
phasis on build-operate-transfer (BOT)
schemes and joint ventures as the two
main vehicles for attracting private invest-
ment. Since the mid-1990s, restructuring
and efficiency improvement for public
power utilities have increasingly emerged
as an urgent issue to be addressed. Sev-
eral major policy loans have been made
to DMCs for this purpose, given the need
to reduce fiscal support for public utilities
by governments.

In 2000, another realignment of the
policy was approved.3  It followed the adop-
tion in 1999 by ADB of a new overarching
goal for all its lending—poverty reduc-
tion—and resulted in a sharpening of fo-
cus on four operational priorities: (i)
reducing poverty—by creating energy in-
frastructure for sustainable development;
increasing access for the poor, particularly
in the rural areas; and making sure the
poor account for a major portion of ben-
eficiaries in ADB’s energy projects; (ii)
promoting private sector involvement; (iii)
addressing regional and global environ-
mental impacts; and (iv) promoting re-
gional cooperation by helping DMCs
identify and implement export-oriented
hydropower- and natural gas-based gen-
eration and transmission projects.

How Has ADB Helped?

Since 1966, ADB has made 284 public sec-
tor loans, totaling $19.1 billion, to the en-
ergy sector. Fifty-four of these loans were
approved between 1995 and 2001. Their
total value was $6.4 billion, or more than
$0.9 billion per year. This accounted for
about 15 percent of total ADB lending in
terms of value.4  The loans were mainly for
electricity (mostly power transmission, fol-
lowed by power sector restructuring), with
gas in second place, as shown in the chart.
The public sector loans include three loan

modalities: (i) project loans, (ii) program
loans, and (iii) sector loans. While project
loans are used primarily to finance devel-
opment of physical infrastructure such as
transmission lines, the latter two modali-
ties have policy, regulatory, and institu-
tional reform components, with sector
loans targeting both physical investments
and reforms, and program loans support-
ing reforms. In addition to public sector
loans, ADB has two other instruments to
support energy development in its DMCs.
One is private sector operations, and the
other is technical assistance (TA). ADB’s
private sector operations can take the
form of loans without government guaran-
tee to private enterprises, or equity invest-
ment in private enterprises. TAs, which are
project preparatory, advisory, or regional,
are mostly provided on a grant basis as

3 Energy 2000: Review of Energy Policy of the Asian Develop-
ment Bank, December 2000.
4  This was a decline from the 25 percent share in 1965-1994 due to
the significant progress made in electrification in DMCs, the in-
creasing role of the private sector in energy investments, and other
emerging assistance priorities for ADB.

Since the mid-1990s,
restructuring and
efficiency improve-
ment for public
power utilities have
increasingly
emerged as an
urgent issue to be
addressed. Several
major policy loans
have been made to
DMCs for this
purpose.

Source: ADB
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stand-alones or attached to a public sec-
tor loan. They are designed to address
technical, policy, institutional, and regu-
latory issues related to project prepara-
tion, implementation, and operation in
DMCs. The tables at the end of this book-
let show ADB’s assistance in the energy
sector since its inception in the forms of
public sector lending (which is further bro-
ken down by project, program, and sector
loans), private sector operations, and TAs.

Impacts

ADB’s energy projects have had
a high level of success. Of the
total 172 completed public sec-
tor energy projects financed by
ADB, 102 or 59 percent were

postevaluated by the Operations Evalua-
tion Department (OED). Among these
projects, 76 percent were rated generally
successful, 21 percent partly successful,
and only 3 percent unsuccessful. Ratings
emerging from more recent evaluations,
completed from 1994 onwards, have been
similarly favorable: Only 2 of the 16
projects were found unsuccessful, 2 partly
successful, 11 generally successful, and 1
highly successful.5

Achievement of Project Purpose

An important indicator for measuring a
project’s success, or lack thereof, is the
extent to which it has achieved its origi-
nal purpose—adding power generation ca-
pacities, expanding power transmission
and distribution, or increasing natural gas
transmission capacity. To varying degrees,
virtually all the projects evaluated
achieved their design purpose, notwith-
standing certain design changes and al-
terations in the scope of work in some
cases. Taking the tenth power sector loan

to Pakistan as an example, it added 415
megawatts (MW) of generation capacity.
As a result, load shedding, or the cutting
off of electricity supply for some custom-
ers during peak hours due to insufficient
capacity, was reduced from 43 percent of
annual energy sales to 19 percent. Upgrad-
ing the transmission system from 33 kilo-
volts (kV) and 66 kV to 132 kV under the
project helped reduce system losses by 3-
5 percent. Similarly, under a Sri Lanka
power distribution project, rehabilitation
of the distribution system resulted in an
improved voltage level and a reduction of
outage rates by two thirds. The successful
achievement of project purpose has un-
doubtedly helped advance the broader
goal of ADB’s assistance—contribution to
sustained economic development and pov-
erty reduction through provision of widely
available and affordable energy. An excep-
tion was a minihydropower project in
Nepal. It could generate only 3.2 million
kilowatt-hours (kWh) in 1995, compared
with the appraisal estimate of 12.7 million
kWh, because of low connection rates, low
average consumption rates, and prolonged
plant breakdowns due to the difficulty of
making repairs in remote mountain loca-
tions.

Economic and Financial Returns

Achieving its purpose alone does not
qualify a project as successful. There are
often alternative ways to achieve the same
purpose—some are more cost effective and
speedier than others. A key indicator for
measuring a project’s cost effectiveness is
its economic internal rate of return
(EIRR). EIRR measures the net economic
benefits to society from an investment,
e.g., avoided cost of fuels that would oth-
erwise have to be imported. It differs from
the financial internal rate of return

To varying degrees,
virtually all the
projects evaluated
achieved their
design purpose,
notwithstanding
certain design
changes and
alterations in the
scope of work.

5 OED revised its rating categories from three to four in 2000.



Powering Economic Development and Reducing Poverty with Energy   11

(FIRR), which measures the net financial
revenues to the executing agency result-
ing from its investment. While a private
company may be understandably more
interested in the FIRR rather than the
EIRR, ADB uses both to measure a
project’s efficiency. The EIRRs for the en-
ergy projects reviewed show a good track
record: 13 of the 16 had reasonable or good
recalculated rates of return, in the range
of 11-45 percent.6  The Sri Lanka power
distribution project, for example, had a
recalculated EIRR of 31 percent, much
higher than the appraisal estimate of 19
percent. The main economic benefits of the
project included energy cost savings and
incremental benefits from new connections
and increased consumption as a result of
improvements to the system. The EIRR of
the Nepal minihydropower project was
very poor, in fact negative. In addition to
the underachievement of its purpose, the
project was also six years late in comple-
tion and was not operationally sustainable
without subsidies from the Nepal Electric-
ity Authority.

The FIRRs have generally not been as
impressive as the EIRRs, creating a situ-
ation where ADB’s energy projects often
bring significant benefits to the society, but
their financial sustainability may be ques-
tionable. The main reason has been that
the power utilities often had low opera-
tional efficiency and were unable to ad-
just their tariffs to adequate levels, despite
the fact that virtually all ADB projects have
loan covenants requiring executing agen-
cies to achieve certain financial targets
through adjusting tariffs and improving
efficiency.7  These covenants have not al-
ways been complied with for two reasons:
First, improvement of operational effi-
ciency is a long-term task that requires
strong commitment and a change of man-
agement culture. Second, governments

6 The recalculated EIRRs and FIRRs in operations evaluation stud-
ies are based on more reliable information than appraisal estimates,
as evaluation studies are typically conducted three years after the
projects have been put into operation.
7 The Sri Lanka power distribution project, for example, had a cov-
enant requiring the executing agency to achieve an 8 percent rate of
return on reestimated net fixed assets through tariff adjustments
and through reducing operation and maintenance costs and system
losses.
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tend to delay energy price increases and
the removal of subsidies and cross-subsi-
dies, because they fear adverse public re-
action. In the case of the seventh power
project in Bangladesh, despite 10 tariff
adjustments, the average revenue per unit
of electricity sold actually fell in real terms
by 60 percent between 1986 and 1997.

Besides benefits, the other key factor
influencing EIRR and FIRR is the cost of
projects. ADB has strict guidelines on pro-
curement of goods and works. All major
goods and works are procured using in-
ternational competitive bidding (ICB) pro-
cedures. This has had positive impacts in
at least two aspects. First, the competi-
tion has helped keep the cost of projects
down and thus reduce the DMCs’ debt bur-
den. Second, the introduction of ICB pro-
cedures to DMCs has had a positive impact
on the culture of procurement of goods and

works by the governments and has helped
reduce corruption.

Promotion of Competition and
Efficiency

As suggested in Box 1, many countries
have opted for privatization to raise effi-
ciency in their power industries. ADB’s
energy policy has been to encourage a shift
away from straightforward lending for in-
frastructure projects to supporting sector
reform and assisting with privatization.
The purpose is to introduce commercial
work practices, promote competition
where possible, and increase private in-
vestment to relieve the financial burden
on governments. The overall aim of the
reform is to create a competitive industry
with built-in incentives to raise efficiency
and to lower costs and therefore prices.
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 Recognizing the complexities, difficul-
ties, and stakes involved in energy sector
reforms, ADB has adopted a long-term se-
quential approach to working with its
DMCs to encourage step-by-step reforms.
None of the 16 projects reviewed, for ex-
ample, involved significant pressure on
DMCs to privatize. One, the load dispatch
and transmission project in Pakistan, ac-
tually warned against the dangers of ill-
designed privatization. Instead, ADB uses
a set of tools to promote efficiency and
private sector participation.

One of the most important tools that
ADB employs to support policy and insti-
tutional reforms in the DMCs, including
those related to efficiency improvement
and private sector participation, is advi-
sory TA. ADB advisory TAs are often at-
tached to physical investment projects,
and are a distinctive feature of ADB loans
compared with commercial lending. By
addressing fundamental issues like corpo-
rate governance, accounting practices,
and market-based pricing, the advisory

TAs reviewed helped set the stage for fur-
ther improvement of operational efficiency
through introducing competition and at-
tracting private investments. Advisory TAs
also provided assistance to DMCs for es-
tablishing a regulatory framework with an
independent energy sector regulatory com-
mission, which is a major requirement for
energy sector reform.

The second important tool is policy-
based program loans. Increasingly, large
loans of this type are made to DMCs to
support restructuring in the energy sec-
tor—since 1995, four in India and one each
in Indonesia, Pakistan, and Philippines. All
of them are ongoing, and information
about actual achievements and impacts
is still sketchy. A common feature is the
aim to improve the policy environment and
governance in the energy sector to create
a competitive energy market. This is to be
achieved by the establishment of a related
legal and regulatory framework; tariff
adjustments; unbundling, corporatization;
and, ultimately, privatization of public

The introduction of competition is not as easy
in the power sector as in some other indus-
tries, because there is a significant degree of
natural monopoly. Yet, industrialized coun-
tries have made substantial progress in mov-
ing to competitive electricity markets. The
solution is to “unbundle” the vertical public
monopolies into several generation compa-
nies and distribution companies, which then
have to sell their electricity in a competitive
market. In 1990, the United Kingdom pio-
neered a so-called “power pool,” an auction
house in which several private power gener-
ating companies had to offer prices on a day-
by-day basis, the buyers taking the lowest bids
on the day. This complex system was later
adopted successfully in other industrialized
countries. In most cases, the deregulation and
privatization seem to have been successful,
the best-known exception being in Califor-
nia. There, the regulatory system adopted in-
cluded a price cap on distribution retail prices,

Box 1: Deregulation and Privatization in the Power Sector: International Experience

whereas there were no price restrictions on
wholesale power market prices, which in-
creased to very high levels due to inadequate
generation capacities. The latter were partly
caused by the numerous licensing and envi-
ronmental constraints for building new power
plants in California. The example highlights
the need for a prudent and well thought-
through approach to energy deregulation and
privatization.  Furthermore, the recent col-
lapse of Enron calls for a greater degree of
regulatory oversight in the energy trading
market.  Introduction of competition is now
spreading to Asia. The Republic of Korea will
have a power pool with six independent gen-
erating companies by 2003; Thailand plans
to have a power pool by 2005. The Philip-
pines and Indonesia are also moving in the
same direction; and the People’s Republic of
China has started moving towards competi-
tion in power generation.

ADB has adopted a
long-term sequential
approach to working
with its DMCs to
encourage step-by-
step reforms. None
of the 16 projects
reviewed, for
example, involved
significant pressure
on DMCs to
privatize.



14   Assessing Development Impact

utilities. The program loan for power sec-
tor restructuring in the Philippines, for
example, is helping the National Power
Corporation exit from the power genera-
tion business by packaging most of its gen-
eration assets into several generation
companies for privatization. In addition,
an independent transmission company
will be formed that will provide open and
equal access to all generation companies
including independent power producers.
The program also provides assistance for
creating an enabling legal environment for
the unbundling of the power sector. Com-
pared with project loans and TAs, such
loans have the advantage of policy focus
and financial “leverage” for reforms, as
many of the reforms incur adjustment
costs, and the loan proceeds can be used
to defray such costs. These policy loans
have gained increasing recognition, by
DMCs and ADB alike, as an effective tool
to promote competition and efficiency in
the energy sector.

Third, ADB leverages funds from com-
mercial sources to promote commercial
work practices in its energy projects. The

participation of ADB, the World Bank, or
other international development agencies
can facilitate the access of DMCs to com-
mercial loans by creating widespread con-
fidence in projects. This is important where
commercial banks have not yet become
familiar with participation in the indus-
try or are concerned about the risks of
lending to particular DMCs. One of the
means for ADB is to provide a partial risk
guarantee to other lenders on debt service
failure due to risks of a noncommercial
nature, or a partial credit guarantee to
extend the maturity of a loan. In addition,
ADB has helped finance the establishment
of several infrastructure development
funds, which finance private power
projects. Arranging cofinancing for its en-
ergy projects, particularly from commer-
cial sources, is another way to mobilize
additional resources and promote finan-
cial efficiency, with cofinancing of an ad-
ditional $1.26 for every $1 lent by ADB for
its energy projects, including $0.25 from
commercial sources and $0.33 from export
credit agencies. Finally, through investing
in basic energy infrastructure in which

ADB provides direct
assistance to private
sector ventures in
DMCs through its
private sector
investment window.
An important vehicle
has been the BOT
model.
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private companies are often reluctant to
get involved, ADB helps attract more pri-
vate investment. In Thailand, for example,
the natural gas pipelines that ADB fi-
nanced helped secure additional invest-
ment in exploration and production by
upstream private gas companies.

Last, but not least, ADB provides di-
rect assistance to private sector ventures
in DMCs through its private sector invest-
ment window. An important vehicle has
been the BOT model—an approach fa-
vored by governments with increasingly
scarce public funds to meet rising de-
mands for energy throughout the 1990s.
To date, six ADB-financed BOT projects
have been completed (in PRC, Nepal, Pa-
kistan, and Philippines), and seven more
are ongoing. While most of these projects
have achieved their original purpose—to
provide urgently needed electricity in sup-
port of economic development—there are
some valuable lessons to be learned from
evaluation of the Batangas Power Corpo-
ration project in Philippines, which was
rated partly successful. The project was
a fast-track initiative designed to ease the
power supply crisis in Luzon in the early
1990s. By 1994, the extensive power out-
ages had subsided. The availability of elec-
tricity from the project contributed to
improved power supply and economic re-
covery. Nevertheless, partly due to the
subsequent slower growth in demand as a
result of the Asian financial crisis, the
actual volume of electricity dispatched has
been significantly below the appraisal es-
timate. The cost of power purchased by
the National Power Corporation from the
project is 40 percent higher than the long-
run marginal cost in the Luzon grid, con-
tributing to high electricity tariffs for
consumers. These undesirable effects were
caused more by the manner in which the
BOT option was pursued and negotiated
than the BOT model itself.

Poverty Reduction, Socioeconomic
Benefits, and Gender

Even before ADB formally adopted poverty
reduction as its overarching goal in 1999,
its energy projects, especially those serv-
ing rural or remote areas, were making a
significant contribution to improving the
living conditions of the poor. The quantifi-
cation of these benefits is difficult, because
there were generally no socioeconomic sur-
veys conducted at the time of project for-
mulation that would allow project impacts
to be assessed against baseline data. Nev-
ertheless, quantification of the number of
consumers or villages electrified is pos-
sible. Under a rural electrification project
in the Philippines, 590,000 rural house-
holds were connected, more than the ap-
praisal estimate of 577,000. Several other
projects evaluated, although not classified
as rural electrification projects per se,
have also had strong implications for ru-
ral electrification. As the direct benefit of
the Pakistan transmission project, a total
of 14,000 villages were electrified between
1990 and 1994, partly due to the improved
transmission lines. Similarly, under the
fifth and sixth power projects in Nepal, a
total of 30,000 new rural household con-
nections were made. Under a recently com-
pleted rural electrification project in
Thailand, almost 480,000 new consumers
were connected; a benefit monitoring and
evaluation study is being carried out by
the executing agency as a pilot effort to
assess the socioeconomic benefits of the
project.

On a more qualitative basis, the
projects reviewed indicate the following
types of benefits—many of which are re-
lated to meeting basic human needs and
enhancing the quality of domestic life:
■ lengthened working days through pro-

vision of lighting;
■ expanded learning opportunities and

more awareness of national and inter-

Even before ADB
formally adopted
poverty reduction as
its overarching goal
in 1999, its energy
projects, especially
those serving rural
or remote areas,
were making a
significant contribu-
tion to improving the
living conditions of
the poor.
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national affairs via radio and televi-
sion;

■ improved medical services and educa-
tion;

■ the possibility of increased economic
activity—for example, by raising agri-
cultural productivity via more electri-
cally pumped irrigation and powered
milling; and widened employment op-
portunities, particularly in cottage in-
dustries;

■ improved food storage and supply via
refrigeration;

■ reduced workload via the use of house-
hold appliances;

■ to the extent that electricity is avail-
able at an affordable price for limited
cooking activities, reduced indoor pol-
lution and a cleaner environment with
the replacement of firewood and biom-
ass; this in turn has benefits on health,
especially for women;

■ time saved from gathering firewood;
and

■ several other minor benefits such as
avoidance of the need to keep kerosene
supplies and standby diesel, improved
security as a result of street lighting,
and the added convenience provided
by electricity.

In some cases, negative impacts have
been observed. For example, in a special
evaluation study,8  OED examined the ef-
fects of four hydropower projects in PRC,
Indonesia, Lao People’s Democratic Repub-
lic, and Malaysia, and noted difficulties
in relocating families displaced by the
projects; lower incomes in some of the new
settlements; and some friction between the
hosts and the resettlers. In such cases,
better project preparation could have
minimized the negative impacts. However,
it was generally found that there were
greater employment opportunities after
the resettlement.

ADB has made gender equity includ-
ing women’s welfare one of its principal
concerns. Although energy projects are
generally regarded as gender neutral, op-
erations evaluations have revealed that
energy projects have had major benefits
for women. For example, supplying elec-
tricity to dwellings reduced workload, in-
creased cleanliness, and improved health
through better indoor air quality. It was
also observed that electricity supply re-
duced the burden of physical labor in ac-
tivities such as milling; water and, to a
lesser degree, firewood gathering; and
other types of housework–tasks typically
performed by women in many DMCs.

Environmental Impacts

Perhaps more than average ADB projects,
energy projects tend to have significant
environmental implications, for example,
in the form of air emissions or avoidance
of such emissions, or reduced cutting of
trees for fuel. Recognizing this, in 1993,
ADB issued a set of guidelines for taking
environmental impacts into account in
energy projects. Although projects that
focused primarily on environmental pro-
tection accounted for only about 5 percent

8  Social and Environmental Impacts of Selected Hydropower
Projects, December 1999.

Although energy
projects are gener-
ally regarded as
gender neutral,
operations evalua-
tions have revealed
that energy projects
have had major
benefits for women.
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of ADB’s more recent energy lending, as
indicated in the pie chart on page 9, there
was a general tendency for ADB’s energy
projects to have a positive impact on the
environment—for example by replacing
coal by natural gas, which is cleaner. The
natural gas transmission projects, which
accounted for 8 percent of the total, also
had a major positive impact on the envi-
ronment. The effective investment in the
environment, therefore, was probably
much higher than 5 percent.

While the state of zero emissions re-
mains technologically unattainable for
many energy projects, a special evalua-
tion study that evaluated the environmen-
tal impacts of several thermal power
projects9  confirmed that the energy facili-
ties were generally designed in a way to
minimize adverse environmental impacts,
and in compliance with environmental
regulations and guidelines of the respec-
tive DMCs. For thermal power plants,
which still dominate the power sector in a
number of DMCs, the measures typically
included coal dust suppression systems

with control of dust by electrostatic pre-
cipitators and water sprays, covered coal
conveyors, and dry fly ash collection sys-
tems; use of coal with low sulfur and ash
contents; location of plants where the
water supply is plentiful; mufflers to re-
duce generator noise levels; industrial
wastewater and sewage treatment plants;
and use of burners with low nitrogen ox-
ide emission. The combined thermal power
projects, which generate both heat (for
district heating) and power, have contrib-
uted to air quality improvement in urban
areas compared with the alternative of
thousands of individual furnaces, as seen
in many PRC cities. The three ADB-
financed natural gas pipeline projects in
Thailand improved the availability of natu-
ral gas for power plants and for industrial
and residential users in the Bangkok area,
many of whom had used coal or fuel oil
previously. The projects have contributed
to a significant improvement of air quality
in Bangkok.

9 Environmental Mitigation Measures in Selected Bank-
Financed Projects, December 1998.
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Citing these achievements, however, is
by no means to suggest that all ADB en-
ergy projects are problem-free. One of the
first projects ADB financed in the PRC was
fuel conversion for a power plant in Jilin
Province, which converted the source of
fuel from the original heavy oil to coal in
an attempt to increase oil exports. The
project was approved in 1987, before the
issuance of environmental guidelines. Con-
cerned about the project’s negative envi-
ronmental impacts, OED conducted a
reevaluation of it in 1999, which identified
the disposal of coal ash as the main envi-
ronmental issue. In response, the local
government has made innovative use of
the coal ash by mixing it with other mate-
rials for road pavement. With regard to
hydropower, it was borne out by the spe-
cial evaluation study of hydropower plants
that the most significant environmental
impacts were associated with migratory
fish species. The study helped tighten up
ADB environmental procedures through
close interactions between OED and the
concerned operational departments.

While most of the energy projects ap-
proved in the 1990s did not have a primary
focus on the environment, a more recent TA
looked at options for dealing with acid rain
in Anhui Province in the PRC. Based on the
TA findings, ADB has recently approved a
loan for Anhui Province to assist its state-
owned enterprises in reducing emissions of
acid rain gases. The project is expected to
generate both economic benefits, in the form
of cost savings due to improvement in en-
ergy efficiency, and environmental benefits,
in the form of reduced emissions. ADB has
also been providing TAs and financing in-
vestments to promote renewable energy
such as biogas, wind, and solar energy in
PRC, India, Indonesia, and Philippines. As
an example, in 2000 ADB approved a loan
to build wind farms in three provinces in
the PRC with a combined total installed ca-
pacity of 78 MW.

Institutional Development

The main tool that ADB uses for address-
ing institutional deficiencies is TA. Since
its establishment, ADB has provided 476
TAs to its DMCs for the energy sector, in-
cluding 156 project preparatory, 266 advi-
sory, and 54 regional TAs, for a total of
$195 million. The project preparatory TAs
generally had dual objectives: to help for-
mulate a project suitable for ADB financ-
ing, and to improve the project preparation
capabilities of executing agencies through
on-the-job training. Most of the advisory
TAs were designed to improve the finan-
cial and operational capacities of execut-
ing agencies and government institutions.
The advisory TAs attached to the loans
reviewed here covered a variety of themes
and topics, ranging from project manage-
ment to accounting, tariff setting, comput-
erization, and training within public sector
agencies. The regional TAs aimed to pro-
vide assistance to multiple DMCs on cross-
cutting issues relevant to all participating
DMCs, e.g., subregional collaboration on
energy development or greenhouse gas
emissions. The other important tool in this
regard was policy lending, which sup-
ported institutional development through
restructuring the sector, improving its
regulatory framework, and strengthening
the capacities of the sector’s regulatory
bodies. The power sector restructuring
program in the Philippines, for example,
is expected to redefine the responsibilities
of major players in the power sector in-
cluding the National Power Corporation,
Energy Regulatory Board, and National
Electrification Administration.

While measuring the impacts of these
TAs and policy loans on institutional de-
velopment is admittedly difficult, it is fair
to suggest that significant progress has
been made in a number of thematic areas
and DMCs. For example, the Lanka Elec-
tricity Company Limited (LECO) of Sri

The main tool that
ADB uses for
addressing institu-
tional deficiencies is
the TA. Since its
establishment, ADB
has provided 476 TAs
to its DMCs for the
energy sector,
including 156 project
preparatory, 266
advisory, and 54
regional TAs, for a
total of $195 million.
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Lanka, Electricity Generating Authority of
Thailand (EGAT), and Metropolitan Elec-
tricity Authority (MEA) of Thailand have
achieved very good financial and opera-
tional performance that could rival ad-
vanced power utilities in the world. ADB’s
assistance has played a significant part
in strengthening these institutions. Under
the Sri Lanka power distribution project,
LECO achieved a target ratio of 210 con-
sumers per employee, more than twice the
target level of not less than 100. Box 2 high-
lights ADB’s assistance to Thailand’s en-
ergy sector, which has not only helped it
develop adequate energy supply capaci-
ties to meet the demands of the country’s
rapid economic expansion, but has also
strengthened the capabilities of its key
energy institutions and companies. On the
other hand, despite the successes, the in-
stitutional capabilities in the energy sec-
tor in some other DMCs remain inadequate
relative to the challenges facing them. This
underlines the fact that, compared with

physical investments, institutional
strengthening is a gradual and continu-
ous task that requires long-term commit-
ment by governments and sustained
support by ADB.

Sustainability

Most of the projects reviewed are expected
to yield long-lasting benefits. The design
lives of natural gas pipelines, power
plants, and power transmission and dis-
tribution lines are typically more than 20
years with proper maintenance. Neverthe-
less, the sustainability of some projects,
particularly those related to rural electri-
fication, may be questionable. Potential
lack of sustainability may be caused by
several factors. It is important to select
appropriate and least-cost technology. The
Rayalaseema thermal power project in
India, for example, was based on tested
conventional design, with improvements
reflecting operating experience gained by

Since its inception, ADB has made 27 loans to
the energy sector in Thailand— 24 for electric
power and 3 for natural gas—for a combined
total of $1.6 billion, accounting for 8 percent
of ADB’s total energy portfolio. Since 1980,
12 projects have been postevaluated, and
were rated generally successful or highly
successful. The three natural gas projects
consisted of transmission pipelines, which
served to increase the availability of natural
gas, a more efficient and cleaner fuel than oil
or coal. The projects helped to secure private
investments in upstream gas exploration and
production, and to restructure the Petroleum
Authority of Thailand, which was recently
partly privatized. The scope of the power
projects covered generation, transmission, and
distribution, with EGAT and MEA as the
executing agencies. Partly as a result of ADB’s
assistance, capacities in these areas have
increased dramatically. Having benefited
greatly from exposure to international
consultants and from hands-on experience in
executing these projects, both EGAT and MEA

Box 2: ADB’s Assistance in the Energy Sector in Thailand: A Success Story

have built up their project design and
supervision capabilities.  As Thailand’s urban
power supplies improved, ADB shifted its focus
to rural areas. As an example, the recently
completed rural electrification project,
executed by the Provincial Electricity Authority,
connected almost 480,000 new customers,
mostly located in the south, north, and
northeast regions, which experience greater
poverty. Thailand has now “graduated” in this
sector and no longer needs loans from ADB. It
is able to raise all funds required for expansion
from commercial banks, or through private
investment in power plants. Thailand achieved
one of the highest economic growths in the
world in the 30 years that ended in the mid-
1990s, with annual rates averaging 7-8 percent.
Such high growth rates would have not been
possible had the country suffered from power
shortages. ADB’s assistance has been an
important factor in providing reliable and
affordable energy to power Thailand’s
economic development.

Most of the projects
reviewed are
expected to yield
long-lasting benefits.
The design lives of
natural gas pipe-
lines, power plants,
and power transmis-
sion and distribution
lines are typically
more than 20 years
with proper mainte-
nance.
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the executing agency. The design, based
on the use of domestic coal, helped achieve
a 26 percent saving in capital cost against
the appraisal estimate. With the execut-
ing agency’s sound operation and mainte-
nance practices, the project is expected
to be highly sustainable. In contrast, in the
case of the minihydropower project in
Nepal, the technology adopted was import
dependent, incurred high capital and op-
erating costs, and required highly skilled
labor and a long-term subsidy from the
government to continue operations. The
other common reason for unsustainable
power projects is the policy of many DMCs
to subsidize or cross-subsidize power con-
sumption. While such a policy is well in-
tended from the point of view of social
equity and providing affordable electric-
ity to the poor, it has often resulted in the
subsidies not reaching the intended ben-
eficiaries, impaired the financial perfor-
mance of public utilities, and made the
power sector unattractive for potential
investments.

Lessons
and
Issues

The overall impact of ADB’s sup-
port for the energy sector has
been overwhelmingly positive.
The electricity and gas projects
have succeeded in their main

objective, which was to build capacity to
supply more energy to growing markets
and thereby underpin economic develop-
ment. The EIRRs have been mostly high,
and the projects have made a significant

contribution to poverty reduction. Some
important issues and lessons have been
identified and learned from these projects,
which have helped sharpen ADB’s focus
and improve the cost-effectiveness of its
energy sector operations.

First, the sustainability of some power
projects is sometimes a concern. Factors
influencing sustainability can be both tech-
nological and economic. Selection of ap-
propriate technologies, in terms of
operation and maintenance required rela-
tive to staff skills, and adjusting tariffs to
an adequate level proved to be necessary
conditions for a sustainable power project.
Other factors included operational effi-
ciency of executing agencies and the im-
pacts of political interventions.

Second, the advisory TAs attached to
energy projects, which were mostly formu-
lated before the mid-1990s, were limited
in scope and effectiveness. The TAs mainly
tried to get the best out of power utilities
through training, improving accounting
systems and financial discipline, and get-
ting tariffs right, and did not home in on
the key need to encourage the forms of
competition and privatization that would
provide built-in incentives to improve effi-
ciency and reduce costs. In other words,
ADB mostly tried to improve management
and efficiency within state-owned enter-
prises or agencies. The limits of this ap-
proach are recognized now, and, in recent
years, much more attention has been paid
to restructuring of utilities in formulating
TAs. Furthermore, an increasing number
of policy loans have been made, which
have specifically targeted restructuring of
the energy sector to encourage greater
private sector participation.

Third, despite ADB’s policy that the
selection of independent power producers
in BOT projects should be based on trans-
parent ICB procedures, DMCs did not al-
ways follow ADB’s advice. In some cases,
the “buy” decision was taken somewhat

The other major
challenge is how to
increase access of
the poor to commer-
cially supplied
energy they can
afford, without
overburdening
government budgets
with subsidies.
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casually, and unsolicited BOT projects with
guaranteed contracts have given consum-
ers a poor deal with high prices. The
Batangas experience has highlighted the
importance of negotiating sound BOT
terms for DMCs, and helped ADB in for-
mulating its subsequent BOT projects.
Furthermore, ADB has increasingly advo-
cated a sequential approach—taking the
time to reform the sector first, with the
ultimate goal of a market in which mer-
chant power plants would compete—as
demonstrated by the several policy loans
made to India, Indonesia, Pakistan, and
Philippines. This goal cannot be achieved
overnight. The power sector is caught be-
tween the weaknesses of the existing state
system and the difficulties of bringing in
private participation. This is a challenge
for ADB to tackle in the years ahead; its
wide experience in the area should allow
it to make a major contribution.

The other major challenge is how to in-
crease access of the poor to commercially
supplied energy they can afford, without
overburdening government budgets with
subsidies. Despite the remarkable
progress, the fact remains that almost 1
billion people in Asia continue to be de-
nied such access. The linkage between
lack of commercially supplied energy, and
poverty and environmental degradation,
as well as the benefits of providing com-
mercial energy to the poor from the point
of view of well-being, health, education,
economic opportunities, and increased
productivity, have been well established.
Nevertheless, it is a far less straightfor-
ward task to develop a comprehensive
strategy to meet this challenge. While low
cost and wide availability are the keys to
reaching the poor, it is equally important
not to drain governments’ limited budgets
with heavy subsidies for the power sector
at the expense of other urgently needed
public services.

ADB’s Operations
Evaluation
Department

The Operations Evaluation Department
(OED) supports ADB’s vision of a pov-
erty-free region by pursuing excellence

in evaluation and ensuring its impartiality,
integrity, and independence. OED is respon-
sible for administering ADB’s independent
operations evaluation functions, which aim
to (i) improve the design and execution of
ADB’s future activities in light of the lessons
learned from its operations, and (ii) enable
ADB to account to its shareholders for the
effectiveness of its development assistance
to its developing member countries.

OED’s mandate has broadened and has
become considerably more demanding over
the past several years. In addition to its tra-
ditional focus on measuring the perfor-
mance of completed projects, programs, and
technical assistance, OED has intensified its
work on (i) preparing in-depth studies of
particular thematic issues; (ii) evaluating the
effectiveness of ADB’s operations, practices,
and procedures; (iii) providing real-time feed-
back on ongoing operations; (iv) monitor-
ing and reporting on actions taken by ADB
and its executing agencies in response to
OED recommendations; (v) building evalua-
tion capacity within and outside ADB to
enhance self-evaluation; and (vi) coordinat-
ing closely with multilateral and bilateral
agencies on evaluation methodology.

For more information visit or call the Operations
Evaluation Department, ADB.

Operations Evaluation Department
Asian Development Bank
6 ADB Avenue, Mandaluyong City
0401 Metro Manila, Philippines
Telephone: 632-632-4100
FAX: 632-636-2161

Internet:   http://www.adb.org/evaluation
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ADB ASSISTANCE TO THE ENERGY SECTOR BY MEMBER  As of December 2001

A. Public Sector Lending

OCR ADF Total

Member No. Amount No. Amount No. Amount
($ million) ($ million) ($ million)

1. PROJECT LOANS

Afghanistan 0 0.00 1 9.00 1 9.00 0.1
Bangladesh 3 221.90 18 1,083.75 21 1,305.65 8.8
Bhutan 0 0.00 2 17.50 2 17.50 0.1
Cambodia 0 0.00 3 48.47 3 48.47 0.3
China, People’s
   Republic of 16 1,876.30 0 0.00 16 1,876.30 12.7
Fiji Islands 3 36.90 0 0.00 3 36.90 0.3
India 12 2,367.00 0 0.00 12 2,367.00 16.0
Indonesia 20 2,626.75 6 27.30 26 2,654.05 18.0
Kiribati 0 0.00 2 1.60 2 1.60 0.0
Korea,  Republic of 10 234.38 0 0.00 10 234.38 1.6
Kyrgyz Republic 0 0.00 1 30.00 1 30.00 0.2
Lao People’s
   Democratic Republic 0 0.00 13 223.32 13 223.32 1.5
Malaysia 10 297.49 0 0.00 10 297.49 2.0
Maldives 0 0.00 3 22.30 3 22.30 0.2
Mongolia 0 0.00 4 93.80 4 93.80 0.6
Myanmar 1 2.10 3 24.70 4 26.80 0.2
Nepal 0 0.00 12 395.90 12 395.90 2.7
Pakistan 23 1,519.52 13 425.50 36 1,945.02  13.2
Papua New Guinea 4 37.03 1 6.00 5 43.03 0.3
Philippines 21 1,601.10 0 0.00 21 1,601.10  10.8
Samoa 0 0.00 7 21.05 7 21.05 0.1
Singapore 2 35.07 0 0.00 2 35.07 0.2
Solomon Islands 0 0.00 2 8.91 2 8.91 0.1
Sri Lanka 0 0.00 7 111.45 7 111.45 0.8
Tajikistan 0 0.00 1 34.00 1 34.00 0.2
Taipei,China 3 35.88 0 0.00 3 35.88 0.2
Thailand 22 1,114.10 0 0.00 22 1,114.10  7.5
Tonga 0 0.00 1 7.30 1 7.30 0.0
Viet Nam 0 0.00 3 186.28 3 186.28 1.3

Subtotal 150 12,005.52 103 2,778.13 253 14,783.65 100.0

ADF = Asian Development Fund, OCR = ordinary capital resources.

Percent
of Project

Loans
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  OCR    ADF     Total

Member No. Amount No. Amount No. Amount
($ million) ($ million) ($ million)

2. PROGRAM LOANS

India 3 550.00 0 0.00 3 550.00 34.7
Indonesia 1 380.00 0 0.00 1 380.00 24.0
Myanmar 0 0.00 1 5.00 1 5.00 0.3
Pakistan 1 300.00 1 50.00 2 350.00 22.1
Philippines 1 300.00 0 0.00 1 300.00 18.9

Subtotal 6 1,530.00 2 55.00 8 1,585.00 100.0

OCR   ADF   Total

Member No. Amount No. Amount No. Amount
($ million) ($ million) ($ million)

3. SECTOR LOANS

Bangladesh 0 0.00 1 120.00 1 120.00 4.4
India 3 775.00 0 0.00 3 775.00 28.6
Indonesia 1 96.00 0 0.00 1 96.00 3.6
Malaysia 1 24.00 0 0.00 1 24.00 0.9
Maldives 0 0.00 1 8.00 1 8.00 0.3
Pakistan 4 475.00 3 260.00 7 735.00 27.1
Philippines 2 280.00 0 0.00 2 280.00 10.3
Sri Lanka 0 0.00 2 154.30 2 154.30 5.7
Thailand 5 518.20 0 0.00 5 518.20 19.1

Subtotal 16 2,168.20 7 542.30 23 2,710.50 100.0

Total 172 15,703.72 112 3,375.43 284 19,079.15

B. Private Sector Operations in Energya

Amount  ($ million)

Member Number Loans Equity Total Percent

Bangladesh 1 50.00 0.00 50.00 11.6
China, People’s Republic of 2 90.00 10.00 100.00 23.3
India 3 74.80 15.00 89.80 20.8
Nepal 2 36.50 0.00 36.50 8.5
Pakistan 1 32.00 5.31 37.31 8.7
Philippines 3 76.50 14.10 90.60 21.1
Sri Lanka 1 26.00 0.00 26.00 6.0

Total 13 385.80 44.41 430.21 100.0

a Electricity, gas, steam, and hot water supply.

ADB ASSISTANCE TO THE ENERGY SECTOR BY MEMBER As of December 2001

Percent
of Program

Loans

Percent
of Sector

Loans
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ADB ASSISTANCE TO THE ENERGY SECTOR BY MEMBER As of December 2001 (continued)

C. Project Preparatory and Advisory Technical Assistance a

Total
($ million)

Member No. TASF JSF Othersb Amount Percent

Afghanistan 1 0.18 0.00 0.00 0.18 0.1
Bangladesh 34 6.72 3.50 4.94 15.16 9.1
Bhutan 7 0.40 2.65 0.50 3.55 2.1
Cambodia 7 0.68 0.50 0.90 2.08 1.2
China, People’s Republic of 66 7.71 21.53 1.37 30.61 18.3
Cook Islands 2 0.00 0.25 0.00 0.25 0.2
East Timorc 1 0.00 0.40 0.00 0.40 0.2
Fiji Islands 4 0.43 0.45 0.00 0.88 0.5
India 37 12.55 4.48 0.00 17.03 10.2
Indonesia 37 8.09 5.52 0.00 13.61 8.2
Kazakhstan 2 0.15 0.56 0.09 0.80 0.5
Kiribati 2 0.19 0.00 0.00 0.19 0.1
Korea, Republic of 7 0.91 0.00 0.86 1.77 1.1
Kyrgyz Republic 1 0.31 0.00 0.00 0.31 0.2
Lao People’s Democratic 20 1.60 4.98 4.75 11.33 6.8
   Republic
Malaysia 12 2.13 0.75 0.40 3.28 2.0
Maldives 6 1.06 0.30 0.00 1.36 0.8
Marshall Islands 2 0.20 0.20 0.00 0.40 0.3
Micronesia, Federated 2 0.00 0.32 0.35 0.67 0.4
   States of
Mongolia 12 0.90 4.50 0.00 5.40 3.2
Myanmar 3 0.67 0.00 0.65 1.32 0.8
Nepal 21 1.39 3.56 5.29 10.24 6.1
Pakistan 30 8.29 1.22 1.76 11.27 6.7
Papua New Guinea 9 2.72 0.00 0.00 2.72 1.6
Philippines 30 6.14 4.91 0.00 11.05 6.6
Samoa 14 1.61 0.35 0.00 1.96 1.2
Solomon Islands 5 1.01 1.30 0.00 2.31 1.4
Sri Lanka 16 1.70 2.14 0.00 3.84 .3
Tajikistan 3 0.00 1.85 0.00 1.85 1.1
Thailand 13 2.17 1.30 1.11 4.58 2.7
Tonga 4 0.47 0.10 0.00 0.57 0.3
Vanuatu 2 0.15 0.00 0.00 0.15 0.1
Viet Nam 10 0.93 4.65 0.40 5.98 3.6

Total 422  71.46  72.27  23.37  167.10    100.0

JSF = Japan Special Fund, TASF = Technical Assistance Special Fund. a Approvals include 156 project preparatory and
266 advisory technical assistance grants. b Funding from bilateral sources.  c East Timor is not yet a member.

Amount
Type Number ($ million)

Study 26      24.70      87.10
Conference 16        1.86  6.60
Training 10        1.00 3.50
Research 2        0.80 2.80

Total 54     28.36 100.00

D. Regional Technical Assistance

Percent
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