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SHERGY SECTOR ASSISTANCE PROGRAM

- The Joint UNDP/World 5ank Energy Sector Management Assistance
Program (ESMAP), started in April 1983, assists countries in implementing
the main investment and policy recommendations of the Energy Sector
Assessment Reports produced under another Joint UNDP/World Bank
Program. ESMAP provides staff and consultant assistance in formulating
and justifying priority pre-investment and investment projects and in
providing management, institutional and policy support. The reports
produced under this Program provide governments, donors and potential
investors with the information needed to speed up project preparation and
implementation. ESMAP activities can be classified broadly into three
groups:

- Energy Assessment Status Reports: these evaluate ach4eve-
ments in the year following issuance of the original
assessment report and point out where urgent action is
still needed;

- Project Formulation and Justification: work designed to
accelerate the preparation and implementation of investment
projects; and

- '3nstitutional and Policy Support: this work also frequently
leads to the identification of technical assistance
packages.

The Program aims to supplement, advance and strengthen the
impact of bilateral and multilateral resources already available for
technical assistance in the energy sector.

Funding of the Program

The Program is a major international effort and, while the core
finauce has been provided by the UNDP and the World Bank, important
financial contributions to the Program have also been made by a number of
bilateral agencies. Countries which have now made or pledged initial
contributions to the programs through the UNDP Energy Account, or through
other cost-sharing arrangements with UNDP, are the Netherlands, Sweden,
Australia, Switzerland, Finland, United Kingdom, Denmark, Norway, and New
Zealand.

Further Information

For further information on the Program or to obtain copies of
completed ESMAP reports, which are listed at the end of this document,
please contact: -

Division for Global and OR Energy Assessments Division
Interregional Projects Energy Department

United Nations Development World Bank
Program 1818 H Street, N.W.

One United Nations Plaza Washington, D.C. 20433
New York, N.Y. 10017
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PRINCIPAL ABBREVIATIONS AND ACRONYMS USED

Abbreviations

bpd - barrels per day
BSCF - billion standard cubic feet
GWh gigawatt hour
kcal - kilocalorie
kg - kilogram
kWh - kilowatt hour
kV - kilovolt
LNG - liquified natural gas
LPG - liquified petroleum gas
LRMC - long-run marginal cost
MCF - thousand cubic feet
MMBD - million barrels of oil per day
MW - megawatt
TCF - trillion cubic feet
toe - tonne of oil equivalent

Acronyms

ADB - Asian Development Bank
BAKOREN - The National Energy Coordination Board
BPPT - Agency for Development and Application of Technology
PLN - The National Power Corporation
PTE - Technical Committee on Energy

CURRENCY EQUALENTS

1US$ 1,000 Rupiah (Rp)
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I. D&TRODUCTION 1/

1e1 The management of Indonesia's energy sector is extremely
important to the country's economic development, as the sector provides
about three quarters of the country's foreign exchange earnings through
exports of oil and liquified natural gas (LNG) and at the same time must
meet the domestic energy needs of an industrializing economy and a large
population (147 million). In September 1980, the Government of Indonesia
(GO)- requested assistance from the UNDP/World Bank to assess the major
issues in the energy sector and to identify policy options which would
provide a framework for further energy sector development and required
external assistance.

1.2 In February/March 1981, a UNDP/World Bank Energy Assessment
Mission visited Indonesia and its findings were presented in a report, 2/
published in November 1981. These findings highlighted the need to
(a) explore and develop the country's large non-oil energy resources
(gasp coal, hydropower, etc.) as substitutes for oil in the domestic
market and save oil for export; (b) assess the substitution potential
among fuels for specific end-uses; (c) formulate energy pricing policies
and develop technologies required to promote more efficient energy use
and stimulate interfuel substitution; and (d) establish appropriate
institutional mechanisms for national and subsector energy planning,
including manpower development programs. The Government agreed with the
main conclusions and recommendations of the Energy Assessment and has
used the report for discussions on its energy strategy with donor
countries. It has also acted on a number of the priority policy and
investment areas identified by the Aisessment Report.

1.3 The energy sector has been affected by changes in Indonesia's
overall economic situation during the past three years. This status
report, prepared under the Joint UNDP/World Bank Energy Sector Management
Assistance Program (ESMAP), is designed to nelp the Government and the
various donor agencies involved in the energy sector to take stock of

* these developments and to provide a framework for future technical assis-
tance activitias in the sector. To this end, the report: (a) outlines
the major developments that have occurred in the energy sector since the
1981 Energy Assessment; (b) reviews progress made by the Government in
implementing the recommendations of the Assessment; (c) reports on some
of the major ongoing technical assistance activities in the energy sector
by various multilateral and bilateral donors; and (d) ident.fies the
requirements for further technical assistance which the Government and
the Bank agree deserve priority attention.

1I This report was prepared by Messrs. Masood Ahmed and Matthew
Mitchell based on a visit to Indonesia in May, 1984.

2/ Indonesia: Issues and Options in the Energy Sector.



IIo MAJOR DEVML)PM1S IN TEE ENERGY SECT0R SINCE 1981

Overview

2.1 Indonesia's economic difficulties since 1981 have highlighted
the need for new management strategies to develop the economy, particu-
larly the energy sector. The decline in the growth of foreign exchange
earnings from oil, which account for more than three quarters of the
country's total foreign exchange earnings, and the related fall in the
growth of GDP have prompted economic measures to (a) promote non-oil
exports, (b) rephase public investment projects with large foreign
exchange components, and (c) restrain the demand for imports, in an
effort to reduce the country's large balance of payments deficit.

2.2 The impact of these policies on the energy sector has been
the postponement of several investment projects, a stronger emphasis
on diversification of domestic energy supplies to save oil for export,
and a new emphasis on the management of energy demand. This attention to
the demand side has revealed the need for more effective institutional
arrangements to implement demand management objectives in a sector where
the basic institutional structure for planning has been oriented towards
energy su.ply. The following paragraphs outline the major developments
in the energy sector as follows: (a) energy supply and exports,
(b) energy demand, (c) energy pricing, (d) energy efficiency, and
(e) energy strategy and institutions.

Energy Supply and Exports

Oil and Gas

2.3 Betveen 1980 and 1981, petroleum production (including con-
densate) increased slightly, from 1.58 million barrels per day (MMBD) to
1.6 million MMBD, but in 19.82 production decreased to 1.3 MMBD due to
output quotas resulting from the world oil glut. Since then, oil output
has remained around the ceiling of 1.3 lMBD, of which about 70% is
exported. As a result of lower exports and reduced prices, oil export
earnings declined from US$16.8 billion in 1980/81 to US$14.3 billion in
1982/83. Part of this decline was offset by higher LNG exports which
increased from 8.2 million tonnes in 1980/81 to 9.3 million tonnes in
1982/839 with a corresponding rise in export earnings from US$2.5 billion
to US$2.7 billion.

2.4 There also have been efforts to develop and use natural gas in
the domestic market. Several natural gas discoveries have been made
since 1981, including the Nantuna field, some offshore/onshore dis-
coveries in Sumatra, East Kalimantan and areas in the Java Sea. These
discoveries have added about 18 trillion cubic feet (TCF) of potential
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reserves to Indonesia's estimated recoverable reserves of 53 TCF.
Furthermore, GOI has made considerable progress towards increasing the
recovery of flared gas. Between 1981 and 1983, total gas production
increased from 1,124 billion standard cubic feet (BSCF) to 1,186 BSCF.
The unutilized portion of this production declined from 20% to 13%
because of the use of several gas recovery Xechniques. 3/ The total gas
utilized in 1983, about 18% of total energy consumption 1,032 BSCF), was
allocated as follows: field use (31%), LNG production for export (53%),
and domestic uses (16%). Of the 165 BSCF used domestically, various
industries consumed 42%; fertilizer plants 36Z; LPG plants 18%; and
refineries 4%.

Refineries

2.5 More than hall of the existing refining capacity in Indonesia
is more than 20 years old with very little conversion capacity to upgrade
the heavier products produced. The effective capacity of these refin-
eries prior to recent expansions was around 465,000 bpd, compared to a
design capacity of about 530,000 bpd. Due to the quality of some of the
crude oil used and lack of conversion capacity, about one-third of the
refinery output has been exported at low prices, while petroleum products
must be importea because local refineries have been able to supply only
75% of domestic demand.

2.6 To reduce this imbalance, GOI recently completed expansion
projects for the Cilacap, Balikpapan and Dumai refineries (including
conversion facilities), and performance tests are underway. These expan-
sion projects should add about 325,000 bpd of refining capacity and would
produce petroleum products more i'n line with the country's demand
pattern.

2.7 In addition to these refinery expansion projects, a systematic
effort needs to be made to improve the efficiency of existing refinin3
capacity given the refineries' high fuel consumption and losses, which
have ran5ed from about 5-10% of total throughput. Experience in several
countries has shown that the cost per barrel of energy savings programs
for refineries, i.e. investmants in energy savings equipment and better
management, is in the range of US$7-10, compared to the world crude oil
prices of US$29 per barrel.

a

3/ These include a procedure to condense the heavier hydrocarbons,
liquify propane and butane, and use the remainder for feedstock or
for energy in industrial plants. In addition, a "gas bank" system
has been established in East Kalimantan, whereby associated gas,
which otherwise would be flared, is sent out to major gas consumers
(LNG plants, fertilizer plants, etc.).
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Coal

2.8 Total coal production in Indonesia increased from 351,000
tonnes *n 1981 to 531,000 tonnes in 1983, and production is projected to
reach 700,000 tonnes in 1984. Most of the production is consumed
domestically by industries and railroads, but about 140,000 tonnes are
produced for export by seversl private companies in East Kalimantan.

2.9 The GOI has exploration and development projects of its own in
Sumatra and production-sharing agreements with private companies in
Kalimantan. In South Sumatra, exploration is concentrated in the area of
the existing mine, Bukit Asam, and to date these efforts have proven some
200 million tonnes of reserves. Furthermore, GOI is engaged in develop-
ing the Ombilin area of West Sumatra. Development efforts are expected
to increase open pit mine output to 1.4 million tonnes and production
from underground mines to 0.6 million tonnes a year. Exploration and
development projects also are planned outside the current production
areas. In South and East Kalimantan, GOI has entered into joint v'antures
with private companies which have identified substantial potential
reserves of about 250 million tonnes.

Geothermal

2.10 Surface manifestations of geothermal energy have been found on
all islands except Kalimantan; the country's entire geothermal potential
is estimated at about 10,000 MW. A few sites have been investigated but
only one field, Kamojang in West Java, has been developed, with the first
30-MW geothermal generator commissioned for commercial operation in
1983. Other sites in Java have been delineated, including Salak, Drajat
and Dieng. In 1982, the national oil company (PERTAMINA) entered into a
jOiu operation contract with Union Geothermal, a subsidiary of Union Oil
of California, for developing the Salak field in West Java. Exploration
is now in progress and GOI has announced its intention to leave other
sites to prospective bidders to accelerate geothermal energy develop-
ment. Outside Java, there have been investigations and drilling in the
Lahendong area of Northern Sulawesi and at Kerinci, in the province of
Jambi, Sumatra.

Hydropower

2.11 Since 1981, GOI has begun a comprehensive program of hydropower
resource evaluation and studies. Surveys completed in 1983 covered 1,275
potential areas. These surveys have been followed by prefeasibility and
feasibility studies. The current estimated hydropower potential is
75,000 MW. The hydropower development program is discussed further in
para. 3.2.

Electricity

2.12 Between 1980/81 and 1983/84, the installed capacity of
Indonesia's public electricity system increased from 2,555 MW to 3,912



MW. Current capacity includes 1,556 MW of oil-fired steam plants; 996 MW
of gas turbines; 793 MW of diesel; 537 MW of hydro; and 30 MW of geother-
mal power. On the distribution side, the interconnection of the Java
electricity grid at 150 kV has been completed. By early 1985, a 500 kV
system covering West and Central Java should be completed and will be
extended to East Java by 1987.

2.13 The current generation expansion program of the public elec-
tricity corporation (PLN) indicates an increase in capacity up to 15,000
MW by 1993/94. The major growth will occur from the construction of
coal-fired thermal, hydro and geothermal power plants which will reduce
oil's 84% share of generation to 20% in 1993/94. The latest statistics
on captive power generating capacity (1982/83) indicate a total of 3,000
MW, or nearly 77% of the public electricity system's capacity. The
average annual growth of these plants declined substantially, from 6%
between 1974/75 and 1979/80 to 0.9% in 1980/81 and 0.2% in 1981/82.
However, an anomaly occurred i. 1982/83 which allowed a growth of 5.7%;
the reason for this is currently under investigation.

Energy Demand

2.14 Between 1980/81 and 1983/84, total primary energy consumption
increased by only 2.4%, a marked change from ani average annual growth of
about 12% during the 19709. The decrease has resulted mainly from lower
petroleum consumption (nearly 80% of total energy consumption) and may
be attributed to substantial increases in petroleum product prices and
lower rates of economic growth. flowever, recent improvements in the
economy should lead to increased primary energy requirements.

2.15 The projection# made by GOI for the current five-year plan,
REPELITA IV, (1983/84 to 1988/89) are summarized in Table 2.1. They show
a projected 6.8% average annual increase in total commercial primary
energy demand, signalling a recovery from economic recession but still
well below historical levels due to higher energy prices and anticipated
efficiency improvements. A significant change also is expected in the
structure of energy use: over three quarters of the incremental energy
demand is projected to be met from non-oil sources. As a result, during
the next five-year plan the share of oil in primary energy demand is
expected to decrease from 78% to 62%.

Electricity

2.16 The consumption of electricity increased from 8,420 GWh in
1980/81 to 11,847 GWh in 1982/83 -- an average annual growth of 18.6%.
The most recent forecast of electricity sales made by PLN indicates
continued growth at about this rate, so that by 1993/94 nearly 60,000 GWh
would be sold in the country, 45,000 GWh of which ;ould be in Java. In
order to meet this demand, PLN estimates it will have to increase its
annual investment from US$1 billion in 1982/83 to US$2.5 billion in
1993/94.
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Table 2,1: COMME.^.IAL PRIMARY ENERGY OEMAND, 1980/81 To 1988/89

1980/81 1983/84 1988/89 Average Annual Growth %

Thousand S Thousand % Thousand S 1980/81 to 1983/84 to
toe share toe share toe share 1983/84 1988/89

Natural Gas 5,025 18.3 5,091 17e7 7,568 18,9 0.6 8.2

Coal 143 "25 152 0,5 3,869 9,7 3.1 91.0
Hydropower 84fi 3.1 1,063 3.7 3,333 8.3 12X1 25,7

Geothermal - - 50 0.2 268 0.7 - 3909

Subtotal 6,014 21.9 6,356 22.1 15,038 31,6 2.8 18.8

Oil 21,416 78,1 22,419 77.9 24,987 62.4 2.3 2,2

Total 27,430 I00,0 28,775 100.0 40,025 100,0 2.4 6.8

Source: GOI,

Energy Pricing

Petroleum

2.17 Since 1981, GOI has taken steps to raise the price of petroleum

fuels, the-average of which increased by more than 50% a year in 1982 and

1983. As of the latest price increases (January 1984), individual petro-

leum products were priced equal to or greater than their opportunity

costs except for industrial diesel oil which was priced slightly below

and kerosene which was considerably below. Although kerosene remains the

only petroleum product with a major subsidy, the substantial progress

made by GOI in raising its price during the past few years should not be

overlooked; a 300% increase in the retail price since Decembe. 1981 has

raised the ratio of domestic kerosene prices to international levels from

20% to the present level of 64%.

Electricity

2.18 Between February 1982 and February 1984, the average price of

electricity increased by about 67%, from Rp 54 to fp 98 per kWh. How-

ever, the basic tariff structure still needs to be brought in line with

the LRMC of supplying the various categories of consumers. PLN has com-

pleted a study of its cost and tatiff structure and plans to design a

structure which better reflects the LRMC of supply, including peak hour

characteristics. Fu-thermore, PLN has agreed with the Bank to review its

LRMC periodically according to economic efficiency pricing and financial

requirements.
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Natural Gas

2.19 The domestic price of natural gas varies considerably among the
different end-users; in some cases it is denominated in US dollars and in
other cases in rupiah. The current price ranges from US$0.57 per MCF for
a fertilizer company, which is one of the largest gas consumers, to about
US$3.00 per MCF for cement plants, gas processing plants and power
plants.

Coal

2.20 The price of domestic coal depends both on coAl type and end-
use. For example, the free-on-rail price of Bukit Asam coal (5,500 kcal
per kg) is about Rp 21,000 (US$21) per tonne for cement factories and
Rp 17,000 (US$17) per tonne for the railway. - Higher grade anthracite
sells at about US$43 per tonne to almost all consumers except a tin
smelting plant, which pays about US$38 per tonne. The FOB international
coal price is close to US$40 per tonne at 6,670 kcal/kg. Exploration
contracts with private companies operating in Kalimantan apparently
stipulate that any coal they produce will be sold at the international
price both domestically and for export.

Energy Pricing Study

2.21 Following the Energy Assessment in 1981, the Bank prepared an
energy pricing study as part of an economic report. Its objective was to
assist the Government in formulating an energy pricing policy by analyz-
ing the potential impacts of increased energy prices on the household,
industrial and transport sectors, as well as macroeconomic effects. The
study was completed and discussed with the Government in 1983.

Energy Efficiency

2.22 Following considerable progress in the economic pricing of
energy, the Government has begun a program to investigate the costs and
benefits of technical measures to improve the efficiency of energy in
various subsectors (see paras. 3.10-3.12).

Energy Strategy and Institutions

2.23 The Government of Indonesia has taken several steps towards the
development of a national energy strategy. The 1981 Energy Assessment
assisted in this effort by providing a broad framework of issues, options
and recommended actions. The following section reviews the progress GOI
has made in implementing these recommendations as well as the ongoing
technical assistance efforts of multilateral and bilateral donor
agencies.



2.24 This review indicates that G01 has begun to construct "building
blocks" towards an energy policy in a number of key areas i.e., energy
conservation potential, rural energy options, energy pricing, etc. These
efforts should give some results over the next year and form a basis for
an energy development strategy across the various energy subsectors.
Further, the review highlights-five priority areas of technical assis-
tance focussed on improvements in the efficiency of energy transformation I

and end-use:

(a) efficiency improvements in electricity generation;

(b) the potential *for converting gas turbines to combined cycle
operation;

(c) a maintenance program for isolated diesel generators;

(d) improvements in the energy efficiency of rural industries, and

(e) improvements in the efficiency of cookstoves in rural and urban
areas.

2.25 It was agreed by GOI and the Bank that technical assistance
projects in these areas would complement the numerous studies in progress
for diversification of the energy supply base and address areas not being
covered sufficiently in ongoing projects for efficiency improvement.
Thust these projects are designed to fill some of the gaps in the neces-
sary building blocks for a national energy policy. At the same time, the
Bank strongly recommends that more effort be made to develop an institu-
tional capability to monitor the ongoing studies in the energy sector
with sufficient authority to plan and implement an overall strategy for
fuel substitution, pricing, efficiency improvements, energy investment
requirements etc., tasks which cannot be performed by the various
agencies responsible for specific energy subsectors.
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III. STATUS OF EMERGY ASSESS RT REU COK ATIONS

Energy Resources

3.1 Coal

Recommedation

(a) Prepare a national coal policy which would include an appro-
priate institutional and contractual framework for coal development; the
implementation of existing coal supply projects should be given priority.

Action Taken

The Government has embarked on a coal development
program which consists of (a) exploration and devel-
opment projects in South Sumatra, West Sumatra and
South Kalimantan, where the largest concentrations of
coal are located; (b) coal basin studies of Indonesia
to improve knowledge of recoverable reserves; (c) in-
vestigation of small coal deposits in Java for local
use; (d) a project to develop peat resources; and
(e) a manpower development study for the coal sector.
Exploration and development in Sumatra are being
carried out by the Directorate General of Mines and
its affiliated units: the Directorate of Mineral
Resources, the Directorate of Environmental Geology,
the Mineral Technology Development Center, and P.T.
Batubara Bukit Asam, the company established for the
Bukit Asam development program. Also, a Directorate
of Coal recently was established to oversee coal
development.

The Bukit Asam project in South Sumatra, assisted by
the Bank, is underway to expand annual production to
three million tonnes; this project also includes min-
ing and transport infrastructure. Most of the coal
produced is expected to supply the first two Suralaya
power plants, each with a capacity of 400 MW. There
is also an exploration program in South Sumatra in
the area surrounding Bukit Asam. Exploration dril-
ling to date has proven 200 million tonnes of coal
reserves, which ,would supply the third and fourth
Suralaya plants to be commissioned in 1987/88.
Furthermore, GOI is developing coal mines in the
Ombilin area of West Sumatra and total annual
production expected from both open pit and under-
ground mines is estimated at about two million
tonnes.
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In South and East Kalimantan, GOI has entered into
joint ventures with seven private companies: P.T.
Artumin Indonesia, P.T. Utah Indonesia, an AGIP/
CONSOL joint venture, P.T. Kideco Jaya Agung, PT
Kaltim Prima Coal, P.T. Adaro Indonesia, and a Niso
Iwai/Mobil Oil joint venture. So far, this explora-
tion effort has identified notential resources of 250
million tonnes.

Coal basin studies of the country are part of an
ongoing project of the Directorate for Mineral
Resources to make an inventory of Indonesian coal
resources to form the basis of future coal develop-
ment programs. The investigation of small coal
deposits is designed to assist national coal com-
panies in developing small mines in Java for local
use. The Government is interested in developiLig the
country's substantial peat resources in areas where
coal is not available and plans to investigaz-e their
use in steam power plants and as a fuel for dcmestic
use (i.e. briquettes). COI is receiving assistance
from the Governments of Finland and the Netherlands
for the development of peat resources and from USAID,
for a coal transport and utilization study.

Recommendation

(b) Work on coal gasification and liquification projects should be
postponed until there is a clearer 'indication of coal availability and
quality to ensure that scarce technical manpower is not diverted from
conventional energy supply.

Action Taken

No coal gasification or liquification projects have
been completed but GOI, with assistance from the
Japanese Government, is investigating the potential
for the gasification of coal at Bangko in South
Sumatra. The feasibility study began in 1983.

3.2 Hydropower

Recomamndation

(a) Extensive hydro resource survey work should be carried out to
develop a larger inventory of potential hydro projects so that
Indonesia's large hydropower potential (nearly 80,000 MW) may be more
systematically exploited.
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Action Taken

PLN, with assistance from Nippon Koei of Japan (asso-
ciated with Indra Karya, a local consultant) and
funds provided by the Bank's sixth power loan (FY77),
carried out a first-stage desk study of about 1,275
potential sites in 1984. This work is being contin-
ued until 1985 through preparation of maps where
indicateu, installation of streamflow gauges, and
training of Indonesian engineers for further stages
of fieldwork and updating of the comprehensive coun-
trywide hydroelectric survey. Bank financing has
also been extended for feasibility studies of 13 of
the most promising sites (5 are nearing completion)
and reconnaissance/prefeasibility work at 41 other
sites.

Selection of consultants for eight feasibility
studies as well as the prefeasibility studies has
been greatly delayed, partly due to GOI's policy
directive that local consultants should be relied
upon increasingly to take on the lead roles in such
work. Therefore, the mission recommends that a
technical assistance program be designed to (a) pro-
vide direction of efforts within PLY to implement the
second round (field work) of the survey and (b) sug-
gest concrete steps to adequately strengthen three of
the foremost local consultants to carry out lead
roles in prefeasibility a'd feasibility studies of
specific sites. This would require an experienced
hydroelectric survey expert working full time in
Indonesia for an initial period of at least six
months.

3.3 Fuelwood/Biomass

Recommendation

(a) More effort should be made to examine the overall contribution
of private woodlots to fuelwood supply and to assess the potential for
collection and utilization of rice husks/straw. In addition, a more
detailed assessment is needed of the location of sawmills and the market
potential of their wastes.

Action Taken

In 1983, a Directorate General for Forest Utilization
was created for the planning, exploitation and mar-
keting of woo4l for commercial use, including fuelwood
production. Within this directorate it has been
proposed that a special team on energy be created to
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coordinate work in the energy areas. Currently the
Directorate has a program to plant 325,000 hectares
of wood a year through the year 2000, of which about
40% would be for fuelwood use. Other activities
underway or in the planning stage include an inven-
tory of forest resources, the promotion of private
sector involvement in fuelwood production for the use
of charcoal briquettes in fuelwood deficit ireas
where they are less expensive to use than kerosene,
and the potential for energy ITe of wood waste (which
amounts to about 30 million m a year) especially in
sawmills.

The use of biomass resources other than wood, such as
rice husks and straw, will be addressed in the
regional energy development project in West Java,
which is being carried out with assistance from the
Netherlands, and in a study of energy resources and
use in Kalimantan, assisted by the ADB. The study
for West Java will develop an energy classification
map of the region and indicate priorities for devel-
oping fuelwood, biomass and other energy sources. It
also will test various energy use technologies in
selected pilot areas. The project in Kalimantan will
formulate programs for renewable energy development
in that region and use the results to prepare guide-
lines for similar programs in other rural areas of
Indonesia. The supply options to be considered for
the program include mini hydropower, forests, small
coal deposits, peat, wood waste and agricultural
residues. The study is designed to facilitate the
preparation of viable investment projects.

Interfuel Substitution

3.4 Large Industry

Recomuidation

(a) Increased attention should be given to the development of an
industrial sector fuelled by gas. This will require the development of a
natural gas pipeline to meet the needs of large industrial plants, indus-
trial estates and power stations. At the same time, efforts should be
made to locate industries within reasonable proximity of the fuels they
use, especially gas.
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Action Taken

The Government has embarked on a gas utilization
study with the assistance of the Bank. The study
should help clarify the scope for substituting gas
for petroleum products in various industries, outline
the infrastructure requirements, and develop a gas
utilization strategy. BEI.IP, the consulting firm
conducting the study, recently completed an inception
report, a basic data report, and a report outlining
the methodology of the study. This is presently
under review by GOI and the Bank. A second study,
also supported by the Bank, is examining the pros-
pects for city gas distribution in three major cities
- Bogor, Jakarta and Medan. The city gas study will
be completed oy end-1984 and the gas utilization
study by early 1985.

3,5 Households

Recommendation

(a) For Java, ,ali, a study should be made on the potential of LPG
use in cooking to replace kerosene, first in urban areas and then gradu-
ally throughout the islands. For lighting, LPG is a potential substitute
for electricity in the short term but over the long term the promotion of
further household electrification should be considered. Domestic LPG
marketing, distribution and consumer acceptance should be tested on a
pilot basis. On the outer islands, which are less populated and better
endowed with wood, most cooking needs are met by woodfuel and supplies
are adequate. However, consideration should be given to substituting
away from kerosene lighting to other fuels such as natural gas, LPG or
gas from simple pyrolytic converters using wood as a feedstock.

Action Taken

GOI plans to investigate the potential for LPG sub-
stitution in the household sector as part of the LPG
utilization study to be financed under a Bank Techni-
cal Assistance Credit. This study will establish a
marketing strategy for increased LPG use in the
household and commercial sectors; consultants for the
studies were recently appointed. In addition, the
various ongoing studies to evaluate rural energy
demand and supply options in Western Java and
Kalimantan should help further in defining feasible
alternative energy sources for rural households.
Wood gasification technologies are under investiga-
tion by BPPT in the Ministry of Research.
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Recommendation

(b) Investigate the possibility of developing charcoal on the outer
islands for transport to Java/Bali.

Action Taken

Some work has begun to assess the feasibility of
charcoal production on the outer islands, including
research in Bogor on the production of charcoal
briquettes. So far prospects appear to be good from
the production side but the mode and cost of trans-
port are uncertain, making it difficult to determine
the delivered cost to Java/Bali. Further investiga-
tion of the transport issue is necessary to assess
the marketability of the charcoal. The Ministry of
Public Works and the Ministry of Land Transport and
Communication are examining this issue.

3.6 Large Power Plants

Recommendations

(a) Considering the uncertainties associated with coal development,
multifuelled power plants should be planned wherever feasible. In the
short run, rapid development of the geothermal resources of Java/Bali for
base load generation appears essential. For peak load service, hydro-
electric power stations should be planned after the necessary resource
identification effort has been made.

Action Taken

PLN's latest power development plan calls for a
reduction in the share of oil-fired generating capa-
city from 85% of total generating capacity in 1983/84
to 27% in 1993/94. By that time, coal is expected to
provide the major share of generating capacity (39%).
The first two 400 MW coal-fired units also will be
able to burn oil and are expected to be commissioned
in October 1984 and June 1985. They are expected to
use imported coal until 1986, when adequate domestic
coal supplies are expected to be available. Work
also has begun on two other 400 MW coal-fired sta-
tions which are due to come on stream by the end of
the decade. These units will be coal-fired only but
will be able to use imported coal if the development
of indigenous coal is delayed. Hydropower and geo-
thermal power will increase their respective shares
from 14% and 1X in 1983/84 to 27% and 7X in 1993/94.
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3.7 Small Power Plants

Recomendation

(a) Greater efforts should be made to replace diesel plants with
wood-based thermal power (gasification) and mini-hydro generators,
particularly on the islands outside of Java.

Action Taken

PLN's development plan for the next five years in-
cludes the installation of 55 MW of micro-hydro capa-
city and preinvestment work for a further 20 MW.
Regarding wood gasification for electric power
supply, research is being conducted by BPPT and the
studies on rural energy options for West Java and
Kalimantan should provide information on current and
potential utilization. Nevertheless, over the next
ten years, PLN still expects to add about 1,000 MW of
isolated diesel capacity to meet electricity demand
outside the interconnected grid.

Energy Pricing

3.8 Overall Coordination

Recommendation

(a) It is recommended that the Energy Planning Unit initiate long
range studies that integrate the pricing of all energy sources. Once a
satisfactory mechanism is established, the results should be presented to
BAKOREN, the interministerial energy policy body.

Action Taken

The energy pricing study completed by the Bank in
1983 provided an analysis of the potential impact of
energy price changes on various subsectors and on the
macro-economy, along with some general policy guide-
lines. However, a program for integrated energy
pricing has not yet been developed. To achieve this,
appropriate institutional arrangements will need to
be worked out for energy planning and pricing. In
addition to the Ministry of Finance, the planning
units in the Directorate General of Electricity and
New Energy and the Ministry of Mines and Energy are
concerned with pricing matters but neither currently
has the authority to integrate pricing policies
across energy subsectors to achieve overall energy
planning targets.
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3.9 Petroleum Product Subsidies

Recommt"dation

(a) Phase out the subsidy on kerosene gradually and examine whether
the subsidies on diesel and fuel oil can be eliminated more quickly by
segregating the marketing channels for these fuels as well as for kero-
sene, the cheaper competing ful.

Action Taken

Retail petroleum product prices have been raised sub-
stantially every year since 1981. As of January
1984, all economic subsidies for petroleum products
had been removed with the exception of kerosene and
industrial diesel: the domestic prices of these
fuels currently amount to 64% and 98% of their re-
spective economic prices. The ratio of kerosene to
diesel and fuel oil prices has also increased and
this should help to reduce non-household demand for
this product.

3.10 Electricity Tariffs

Recomsendation

(a) Changes in the electricity tariff structure are recommended,
notably tariff increases for medium and high voltage users. The policy
of a uniform tariff across the countty should be revieved once the long-
run marginal cost (LRMC) of electricity has been established.

Action Taken

The January 1984 tariff changes increased the average
tariff substantially to Rp 98.3 (US$.09) compared to
Rp 53.99 (US$.05) in 1980. In addition, PLN has com-
pleted a study of its cost and tariff structure and
plans to design a new structure which better reflects
the LRMC of various consumer categories. At the same
time, GOI has begun a program to lower costs of elec-
tricity production through improvements in the dis-
tribution system (see para. 3.13).
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Energy Efficiency

3.11 Industry

Recommendation

(a) Examine the potential for reducing industrial energy demand
through improved efficiency of energy usa.

Action Tiken

A preliminary study identifying the potential for
energy savings through efficiency improvements in the
main consuming sectors has been completed with bila-
teral assistance from France. This is now being
followed by Phase I of an energy conservation program
which includes eight months of evaluating the poten-
tial for energy savings among a limited number of
large industrial consumers. It includes the selec-
tion of 15 plants for a study which will: (i) in-
vestigate the energy management systems in use,
(ii) promote the nomination of an individual respons-
ible for coordination of energy management acti-
vities, (iii) propose energy- saving measures with
quick returns, and (iv) assess the need for in-depth
energy audits. The work is expected to be completed
by end-1984.

3.12 Transport

Recomandation

(a) The long-term potential for energy demand management in the
transport sector needs to be analyzed as well as changes in transport
modes.

Action Taken

The 1983 energy pricing study prepared by the Bank
included a supplementary study on energy efficiency
in the transport sector which provides a preliminary
analysis of technical energy efficiency measures and
fuel substitution alternatives. Furthermore, Phase I
of the French-assisted conservation program will
gather information concerning the characteristics and
size of the vehicle fleet, volumes of passengers and
goods transported, specific energy consumption for
vehicle categories and factors affecting vehicle uti-
lization, (i.e. organization of fuel supply, driving
methods, etc.). The results will be used to prepare
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a program of preliminary recommendations on operation
procedures, driving and repair methods, actions for
reducing energy consumption without major energy
investments and a larger program focussing on changes
in the vehicle fleet based on energy performance.

3.13 Electric Power

Recommendation

(a) Action should be taken to reduce the high losses in the trans-
mission and distribution of electric power. -

Action Taken

GOI, with Bank assistance, commissioned Beca Worley
International of New Zealand to review and report on
the adequacy of PLN's transmission and distribution
program until 1987; this included the development of
a program to reduce technical losses in the distribu-
tion system. The consultant's report, submitted in
April 1982, proposed a number of measures for loss
reduction (i.e. capacitor installation, better meter-
ing equipment, etc). GOI has begun to implement the
recommended program, but there have been delays in
the implementation for several reasons, including a
delay in the appointment of consultants. The target
of reducing transmission and distribution losses to
16% by March 1985 (agreed with the Bank in 1982) is
therefore unlikely to be achieved. Furthermore,
there is a need to strengthen the centralized respon-
sibility within PLN for this crucially important
activity.

PLN will receive full-time expert technical assis-
tance under the ongoing Bank-assisted distribution
work to build up such a capability and ensure not
only that the loss reduction program yields the
expected results, but that future designs/investment
programs are geared towards maintaining losses at low
levels. A complementary effort to reduce losses in
power generation is now required. The first step of
such an effort would be a feasibility study of the
potential for improving the efficiency of selected
generating plants and the preparation of a program to
implement the necessary investments or operating
procedures. This study is included in the priority
technical assistance outlined in Section V of this
report.
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Energy Demand/Supply Outlook

Recomsendation

3.14 The development of energy demand forecasts is recommended along
with a series of alternative short- and medium-term plans for meeting
demand.

Action Taken

Various governmental agencies such as BAPPENAS, BPPT
and the Directorate General for Oil and Gas have
produced their own forecasts of energy demand. The
proposed USAID-assisted "Energy Planning for Develop-
ment"$ project will provide the technical tools for
establishing and maintaining an integrated computer-
based energy demand and supply model. However, there
is an institutional constraint to developing inte-
grated energy forecasts and related plans for meeting
projected demand since no single unit has the autho-
rity for energy planning across all subsectors. Con-
sequently, interfuel substitution issues, such as the
alternative use of coal or gas in power generation,
presently have to be resolved at a high level and
without the benefit of a formal fromuework for analy-
tical and technical support. This institutional
issue is addressed below.

Energy Institutions and Training

3.15 Overall Energy Planning

Recommendation

(a) There is a need to strengthen the Energv Planning Unit and
transfer it from the office of the Directorate General for Electricity to
the Ministry of Energy and Mines so that it can effectively coordinate
all entities involved in energy-related matters.

Action Taken

Institutional responsibilities now are structured
mainly by fuel type (directorates of coal, oil and
gas, electric power, etc.). Interfuel issues are
discussed at meetings of the BAKOREN (an interminis-
terial energy policy body) and its technical commit-
tee, the PTE, but there appears to be no adequately
staffed technical support secretariat for the
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ministerial committees. The Renewable Energy
Directorate of the Directorate Generalfor Electricity
and New Energy (formerly the Directorate General for
Electricity) has been acting as the technical secre-
tariat but has neither sufficient staff nor cross-
sector responsibility to carry out the job effec-
tively. GOI, recognizing these shortcomings, may
transfer the responsibility for overall energy plan-
ning to a strengthened Central Planning Unit in the
Ministry of Mines and Energy.

3.16 Rural Energy Policy

Recommendation

(a) A Rural Energy Policy Coordinating Task Force should be estab-
lished within the Energy Planning Unit for the planning and implementa-
tion of rural energy programs suited to the particular needs of the
various islands.

Action Taken

There is currently a working group on rural energy
within the Directorate General of Electricity and New
Energy which has emerged in relation to ongoing
studies on rural energy. Also, there has been an
extension of the work of the Directorate General for
Electricity and New Energy, which also includes rural
electrification, and it is expected that a rural
energy sub-directorate will soon be created.

3.17 Geothermal Energy Development

Recomendation

(a) A public sector agency under the control of the Directorate
General for Electricity should be established to encourage geothermal
development, oversee private geoth-rmal contracts and explore for and
develop geothermal resources thaet do not attract private industry.

Action Taken

Contrary to the above, a Presidential decree of 1982
declared all geothermal exploration and steam produc-
tion the responsibility of the Directorate General
for Oil and Gas. Under this directorate, the devel-
opment of geothermal resources in Java is now being
carried out by PERTAMINA in cooperation with foreign
companies. Only one agreement has been signed (in
Salak with Union Oil). Outside of Java, the Geolo-
gical Survey is involved in exploration. The Bank
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believes that progress in building up indigenous
expertise in geothermal work should be closely
monitored and if not satisfactory, serious considera-
tion should be given to alternative institutional
arrangements.

3.18 Training

Recommendation

(a) Steps should be taken to assess the trained manpower needs of
the various energy organizations.

Action Taken

The Government has given a high priority to training
needs and has established a policy of including a
training component in all energy projects.

GOI and PLN are planning to limit PLN's reliance on
foreign consultants and to address the problem of
scarce trained manpower. PLN has established a
separate department for education and training and is
receiving technical assistance from donor agencies,
including the Bank, for (i) a project management
advisory service, (iil training in thermal power
plant operation, (iii) job training in specific areas
such as system planning, power market surveys, etc.,
(iv) the development of ai improved accounting sys-
tem, and (v) an energy sector support program to
assist a number of large projects.

In the coal sector, there is an overall manpower
development program which is being supported by the
Bank through a coal exploration engineering project
which includes a training component to upgrade the
skills of the coal sector staff in all aspects of
coal exploration and preinvestment.

Training of GOI staff in energy is also a component
in many of the ongoing bilateral and multilateral
assistance programs.
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IV. ONGOING TECHNICAL ASSISTANCE

Multilateral

World Bank

4.1 The Bank's ongoing assistance to the energy sector falls into
three major areas -- technical assistance to the electricity sector asso-
ciated with loans for power system development, gas utilization studies
financed under a technical assistance credit, and training provided under
a coal exploration engineering project.

4.2 Under various electric power loans, the Bank is financing (a) a
Project Management Advisory Service (PMAS), which addresses all aspects
of project management; (b) an advanced school for training in the opera-
tion of thermal power plants in Suralaya with a facsimile digital train-
ing simulator; (c) job training with the help of consultants in selected
areas such as civil works, contract administration, power system plan-
ning/operation and power market surveys; (d) consultancy services to
assist PLN in setting up a more appropriate accounting system, strengthen
procedures for budgetary controls as well as reorganize and enlarge the
entire manpower training and personnel management functions for PLN
middle/low level staff; (e) an energy sector support program to assist a
number of large power projects including consulting services, equipment
for information processing and feasibility studies; and (f) consulting
services to help PLN design and implement a transmission development
program as well as services for a nitionwide study of hydropower poten-
tial, leading to engineering and detailed design of feasible projects.

4.3 In the gas sector, the Bank is supervising three gas studies
financed under a technical assistance credit: (a) a city gas system
feasibility study to evaluate the expansion and modernization of the
existing city gas systems in Bogor, Jakarta and Medan; (b) a gas utili-
zation study covering the potential use of both associated and non-asso-
ciated gas in Indonesia; and (c) an LPG study to assist the Directorate
General for Oil and Gas to investigate the feasibility of expanding LPG
use in Indonesia for household and commercial applications, covering
engineering studies for LPG plant construction, an appropriate distri-
bution pLan, and the type of gas to be distributed, i.e. propane, butane
or a mixture of the two.

4.4 In the coal sector, the Bank's Coal Exploration Engineering
Project includes a training component to upgrade Indonesian skills to
implement all aspects of the coal exploration and preinvestment pro-
gramo Furthermore, funds have been allocated to finance a manpower
development plan for the coal sector and training will be provided for
strengthening staff responsible for coal policy formulation and invest-
ment decision-making within the Ministry of Mines and Energy. Specific
activities include advice and training in coal contract negotiations, and
international coal trading and procurement matters.
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Asian Development Bank (ADB)

4.5 The ADB's technical assistance in the energy sector covers
rural energy, electric power and geothermal energy development.

4.6 A study on "Rural and Renewable Energy Development in
Kalimantan" will assist GOI in formulating and planning a program for
developing renewable energy supply options to meet the energy needs of
selected rural locations of the area. It also will prepare a framework
of methodologies and guidelines to formulate and plan similar programs in
other areas. The project began in March 1984 and is expected to continue
for about 15 months, at a total cost of US$450,000. An inception report
has been produced which outlines the approach of the study in ietail.
Also, ADB plans to assist GOI in project preparation of forestry woodyard
f-cilities in Java. The cost of this technical assistance will amount to
US$248,000.

4.7 There are three ongoing projects for electric power develop-
ment: (a) technical assistance to PLN to train staff in the preparation
of feasibility studies (US$149,000); (b) a feasibility study for the
establishment of generating facilities in the Minahasa area of the
Tangary II hydro site (US$150,000); and (c) preparation of feasibility
studies and detailed designs for mini-hydro development (US$150,000).
ADB also is involved in a feasibility study for the Dieng Geothermal
Scheme in Central Java (US$150,000).

4.8 In addition to the above mentioned ongoing projects, the fol-
lowing studies are under consideration: (a) a power development study
for a number of islands from Beli td Timor (US$150,000); (b) assistance
to the Ministry of I,±nes and Energy in energy planning, modelling,
institutional support and training (US$450,000); and (c) an industrial
energy conservation audit of 25-30 establishments in several energy
intensive industries (US$450,000).

Bilateral

Canada

4.9 The energy assistance program has supported preinvestment work
in the electric power sector in the past but the focus of the program i.s
now shifting to other sectors, notably transportation and wnter resource
development.

Finland

4.10 The main technical assistance activity of the Finnish Govern-
ment in the energy sector is a study on the feasibility of using peat and
wood waste for energy in South and Central Kalimantan and in Riau, Jambi.
A project identification team visited Indonesia in May 1984 to prepare a
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project document. In addition, the Government of Finland has been
involved in several reforestation projects.

France

4.11 The French assistance is mainly in support of a national energy
efficiency improvement program of which the first phase (preliminary
definition of potential savings) is now underway. Partial support also
will be provided for the second phase of the study (detailed feasibility
and design of projects) which is planned for 1985, but this work also
will require other donor assistance.

Federal Republic of Germany (FRG)

4.12 . The bulk of the ongoing cooperation in energy is the implemen-
tation of major development projects, i.ee coal in Sumatra, power trans-
mission in Sumatra and East Java and isolated diesel generation on the
outer islands. In addition, FRG is supporting a solar village project
which provides for the installation and monitoring of a number of new
energy technologies (i.e. photovoltaics for water pumping, rice milling,
desalinization, village television, and biogas, wood gasification, wind
energy for water pumping, etc.) at five locations in Java and Sumatra,
and a joint research project with GOI to develop energy research/devel-
opment strategies. The results of this project will be reviewed at the
end of 1984, when the future scope and form of the project will be
determined.

Italy

4.13 A proposal has been formulated for a cooperative effort between
the Indonesian and Italian Governments to develop a system of rural
energy development planning, including the establishment of information
systems, the design of a properly linked econometric model and the selec-
tion of priority areas for feasibility and preinvestment studies in rural
energy development. The project also includes ehe training of Indonesian
counterparts in energy and economic modelling, planning, management,
energy technology development, pricing, etc.

Japan

4.14 The economic and technical cooperation program of the Japanese
Government includes several projects to develop Indonesian energy re-
sources. They include: (a) hydropower proJects at Kotapanjang and
Renun, (b) mineral exploration in Northern Sumatra, (c) the feasibility
of coal gasification in Bangko, South Sumatra and (d) a feasibility study
for a geothermal development project.

The Netherlands

4.15 The Government of the Netherlands is supporting a regional
energy development project in West Java. The first phase of the project
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is now underway and includes data collection and the introduction of an
energy classification system based on a sub-regional energy balance for
household, agricultural and industrial users, and identification of pilot
areas for study. The second phase will involve the development of feas-
ible solutions for specific regions, the implementation of the results on
the selected pilot area-and preparation for the implementation of the
options selected on a commercial scale. In addition, the Dutch are
assisting in low head hydropower, peat development and research on the
utilization of ocean thermal energy.

United Kingdom

4.16 Most of the British assistance is to the electric power sector
under an aid/trade program and has been concentrated mainly on isolated
diesel generator projects. Other assistance includes a feasibility study
for a hydro project in Sumatra and the installation of the Java/Madura
submarine cable.

United States

4.17 Involvement of the US in the energy sector is mainly through
USAID programs which focus on: (a) support for a rural electrification
program in Java and on the outer islands which will connect 180,000 con-
sumers to the electricity system; this project was started in 1978 and is
due to end-1984; (b) an energy manpower and training project which pro-
vides GOI staff with short-term and degree courses in energy in US
universities, and is also due end of this year; (c) support for energy
planning in the Directorate General for Electricity and New Energy by
providing hardware and expertise fof developing a computer-based energy
model and through energy demand surveys; work on this project is sched-
uled to start soon; and (d) support for the Puspiptek Energy Research
Laboratory by providing equipment, training and advisory/consultancy
support; this project has just been started and will last until 1989. No
other technical assistance projects are currently planned.
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V. PORITY AREA FOR FURTHER TECHNICAL ASSISTAICE

Overview

5.1 It is clear from the preceding discussion that many donor
agencies are assisting the Government of Indonesia in carrying out
numerous studies, pilot projects and other preparatory work aimed at
developing and diversifying the country's energy supply base. However,
as mentioned above, there is also a growing recognition among both
national energy policy makers and donor agencies that these supply devel-
opment efforts need to be supplemented with an equally vigorous program
to reduce energy costs by improving the efficiency with which energy is
transformed and used in the main consuming sectors. This new emphasis is
reflectei in the priority requirements for future technical assistance in
the energy sector.

5.2 Initial studies done in the area of energy conservation 4/ have
confirmed that in Indonesia, as in most other developing countries, the
potential savings from energy conservation are large and, moreover, real-
izable at costs which compete very favorably with the cost to the economy
of supplying this energy through additional production or reduced ex-
ports. The recent substantial increases in domestic energy prices have
further improved the financial viability of energy efficiency improvement
projects, thereby enhancing private user awareness and responsiveness to
these measures. Thus, the stage is now set for embarking upon a major
national energy efficiency improvement program.

5.3 The development and implementation of such a program will
require first, considerable technical assistance at the program level and
for the preparation of specific energy efficiency improvement projects
and subsequently, financial support for implementing these projects in
both the public and private sectors. Technical assistance at the program
level is being provided under the ongoing French bilateral program. Its
current phase, which will be completed by end-1984, will evaluate the
costs and benefits of potential energy efficiency measures for a few
large industrial, transport and commercial users. This will help to
provide an overall framework for action and should also identify some
projects which would then require the preparation of detailed feasibility
and engineering designs.

4/ One of the more important of these is a preliminary study, with
assistance from France, to identify the potential for energy savings
in the main consuming sectors. This work has been followed up by a
more in-depth study of the energy savings potential in some of the
major industries (para. 3.10.).
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5.04 Thus, major additional financial and technical assistance from
donor agencies in the energy efficiency area will be required in 1985,
when the current phase of the French-assisted effort is completed. How-
ever, some assistance is needed in the interim in areas which are not
covered by ongoing efforts or where the identification of energy".saving
projects already has progressed to an advanced stage. The more important
of these tasks are listed below.

Efficiency Improvement of Power Generating Plant

5.5 PLN is the largest single user of petroleum products (about 18
million barrels of oil or 11% of total petroleum consumption), and oil-
burning plants account for about 80X of PLN's installed capacity. While
some of this capacity is relatively new and efficient, many of the plants
are operating below design levels of efficiency and rated :apacity.
Experience in other countries has demonstrated that in many cases the
efficiency and reliability of such plants can be improved with relatively
little investment. PLN itself has become increasingly concerned about
this issue, particularly since the recent increases in oil prices have
raised its financial production cost and resulted in higher tariffs.
However, its staff need assistance in implementing a systematic audit of
its generating facilities to identify specific opportunities for effi-
ciency improvement and dafiu.t a generating plant efficiency improvement
project. The initial focus would be on the larger generating plants,
with the isolated small diesel sets being tackled in a separate and sub-
sequent phase. The proposed audit would require about 25 weeks of
specialist input (in addition to PLN staff time) and be completed in
about three months at an estimated cost of $65,000-75,000. The Govern-
ment has requested that this task be carried out under the inergy Sector
Management Assistance Program (ESMAP). The mission supports this request
and recommends that this important study be funded on a priority basis.

Priok Gas Turbine Power Plant:
Feasibility of Combined Cycle Operation

5.6 The Priok power plant, near Jakarta, has four 50-MW gas tur-
bines which are currently used for peaking purposes because of their high
fuel consumption (0.40-0.64 liters/kWh compared to an average consumption
of 0.30 liters/kWh for diesel and fuel oil plants). An alternative use
of these turbines would be to install a waste-heat boiler and operate
them on a combined cycle basis for base load generation. This would
result in much higher thermal efficiency rates. However, it has to be
determined whether the increased efficiency would justify the additional
investment or whether there are other technical limitations on such a
conversion. PLN seeks assistance in resolving this question so as to be
able to better respond to potential contractors to implement such a
conversion project. This study also should help to define whether the
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prospects for conversion to combined cycle would be limited to the Priok
plant or applicable to other PLN installations as well. In the event of
the latter, the study would set up a methodology and criteria for
evaluating the prospects at these other installations. The study would
require about two months of specialist input and cost approximately
$30,000. The Government has requested ESMAP assistance for this task.
Action on this program will await the results of a Bank review of PLN's
investment plan in September 1984, which is expected, inter-alia, to
examine this question.

Maintenance Program for Isolated Diesel Sets

5.7 PLN currently has about 600 MW of isolated diesel capacity
outside Java and expects to add another 1,000 MW in the coming decade.
In an attempt to improve the efficiency of diesel generation, the company
is also moving towards the use of larger units (5 MW or above). This
increases the importance of having a proper preventive maintenance pro-
gram for these sets because the use of larger units makes breakdowns more
costly and difficult to cope with. The current maintenance procedures
are unlikely to prove adequate for these future needs and PLN requires
assistance in reviewing these procedures. This is now being taken up by
Phase I of an energy conservation program which includes eight months of
evaluation of the potential for energy savings among a limited number of
large industrial consumers. It includes the selection of 15 pLants for a
study which will: (a) investigate the energy management systems in use,
(b) promote the nomination of an individual responsible for coordinating
energy management activities, (c) propose short-term energy savings
measures with quick paybacks, and (d) assess the need for in-depth energy
audits. The work is expected to be completed by end-1984.

Long-Term Technical Assistance to PLN

5.8 In addition to the short-term technical assistance mentioned
above, the mission identified two areas where PLN could benefit greatly
from long-term technical assistance:

(a) implementation of the second phase of the Bank-assisted hydro-
power survey (field work) including the technical strengthening
of Indonesian consultants expected to take lead roles in pre-
feasibility/feasibility work; and

(b) development of a centralized capability within PLN to monitor
the progress of the ongoing loss reduction program in the dis-
tribution system towards meeting planned objectives and ensure
that future distribution system designs and investment programs
are geared towards maintaining low levels of losses.
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5.9 There are plans to strengthen PLN's capability to monitor the
loss reduction program under the ongoing consultant work for improving
the distribution system. This will include several resident experts for
a period of about one year. For the hydropower survey work, a hydropower
expert would be required to work full time in Indonesia for an initial
period of at least six months, after which progress and further needs
would be assessed. The details of this technical assistance will need to
be worked out between PLN and interested donor agencies. The mission
believes this work to be important for the successful completion of the
ongoing program and urges donor agencies to give priority to providing
the necessary funding.

Energy Efficiency Improvement in Rural Industry

5.10 The Energy Assessment Report estimated that rural industries
(saUmilling, brickuaking, rice milling, food processing, etc.) consumed
about 10 million barrels of petroleum products - about a fifth of total
industrial petroleum demand - and a large but unquantified volume of
fuelwood and other energy products. These figures demonstrate the
importance of rural industries in Indonesia's economy and highlight the
need to ensure that these industries use energy as efficiently as prac-
ticable. The experience of other countries and the reported evidence in
Indonesia suggest that this is not generally the case. However, tackling
the issue for rural industries is also likely to be organizationally and
logistically more complex because they are dispersed, generally less
developed in a technological and managerial sense, and frequently have
more limited access to credit for ffnancing investments in energy effi-
ciency improvements. At the same time, given their aggregate energy
consumption and the Government's focus on improving rural development
prospects, their energy use cannot be ignored and because of the recent
increase in energy prices they are themselves more likely to be respon-
sive to assistance in reducing their energy costs.

5.11 Thus, a cautious but systematic approach to improving the
energy efficiency of rural industries appears to be warranted. The two
most important industries are brickmaking and sawmilling and these should
be the initial focus of such a program. In both cases, the first step of
the program would be to make an evaluation of the various technical
options to improve the efficiency of energy use and to formulate a
detailed set of proposals with regard to design and technologies which
will result in economically profitable energy savings. The study also
would prepare cost estimates for the subsequent preinvestment or invest-
ment required and it.would define the appropriate role of the Government
in terms of both financial and technical support for such a program.

5.12 The first study would evaluate the prospects for the brick-
making industry which uses about 1.5 million barrels of oil per year and
is located mainly in Java. It is expected that this study would require
about six months of specialist input and cost about US$90,000. The study
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could be implemented during 1985 with ESMAP assistance, which has been
requested by the Government.

5.13 The second study would focus on the sawmilling industry which
uses seven million barrels of oil per year and is located mainly on
Kalimantano A major focus of an energy efficiency improvement program
for this industry would be to evaluate the prospects for utilizing waste
products through gasification or direct combustion. The study should be
carried out in 1985 because it will then be able to build upon the work
currently being done through the ADB-assisted rural energy development
study of Kalimantan, which will provide much more accurate information on
the pattern of energy use by industrial users on the island and will also
include a preliminary review of the potential for utilizing gasifiers in
the rural industrial sector. Thus, the precise scope, focus and costing
of a study on the improvement of energy efficiency in the sawmilling
industry should be determined after the results oi the ongoing ADB-
supported study are available.

Strategy for Promoting Improved Cookstoves

5.14 Rural households cook mainly with wood on open fires or
traditional low efficiency stoves. Urban households -- particularly on
Java -- use kerosene as a primary cooking fuel utilizing a variety of
stoves with different but generally low efficiencies. The Government is
concerned about the impact of recent kerosene price increases on house-
hold budgets and about the growing difficulty of obtaining adequate
supplies of traditional cooking fuel in rural Java and in higher density
areas on some of the other islands. This concern is reinforced by the
fact that household cooking accounts for an estimated one-third of
national kerosene demand or over 10% of total petroleum consumption.
Tackling this issue requires a variety of actions but one major elemen
would be to promote the use of more efficient cooking stoves for both
kerosene and wood.

5.12 There have been some initiatives to deal with the efficiency
aspects of cookstoves, including a technical evaluation of the efficiency
of various kerosene stoves and small programs to introduce more efficient
woodstoves by non-governmental organizations in different areas. How-
ever, there has been no systematic monitoring of these efforts and con-
sequently little evidence is available on their relative success, on
which future work can be based, Moreover, there is no overall strategy
on how best to promote improved stove dissemination and commercialization
in rural and urban areas and what role the Government should play in this
effort.

5.13 The Government views a strategy for improving the efficiency of
cookstoves, combined with an associated set of priorities for action, as
an important task and therefore has requested ESMAP assistance in carry-
ing out this work. The study would review the work that has been done to
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date, and in the light of the lessons learned from this work as well as
from the experience of other countries, the study would propose an over-
all strategy for an improved stove program (including stoves fuelled by
kerosene and those burning wood) and define a detailed and phased program
of action to implement this strategy. The study would require about five
months of specialist input and cost about US$75,000.'
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MERGY SECTOR ASSISTANCE PROGRANM

Activities Completed

Date Completed
*Energy Assessment Status Report

Papua New Guinea July, 1983
Mauritius October, 1983
Sri Lanka January, 1984
Malawi January, 1984
Burundi February, 1984
Bangladesh April, 1984
Kenya May, 1984
Rwanda May, 1984
Zimbabwe August, 1984
Uganda . August, 1984

Project Formulation and Justification

Panama Power Loss Reduction Study June, 1983
Zimbabwe Power Loss Reduction Study June, 1983
Sri Lanka Power Loss Reduction Study July, 1983
Malawi Technical Assistance to Improve

the Efficiency of Fuelwood
Use in Tobacco Industry November, 1983

Kenya Power Loss Reduction Study March, 1984
Sudan Power Loss Reduction Study June, 1984
Seychelles Power Loss Reduction Study August, 1984

Institutional and Policy Support

Sudan Management Assistance to the
Ministry of Energy & Mining May, 1983

Buruxdi Petroleum Supply Management Study December, 1983


