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Preface

This report was commissioned under the Asia Pacific Initiative, with funding support from the
US Environmental Protection Agency and the US Department of Energy. On behalf of the US
Export Council for Renewable Energy and the Export Council for Energy Efficiency, the report
was written by the International Institute for Energy Conservation (I1EC) and Y ayasan Bina
Usaha Lingkungan (YBUL).

The US Export Council for Renewable Energy (US/ECRE) was founded in 1982 to support the U.S.
renewable energy and energy efficiency industriesin efforts to accelerate international use of their technologies.
Through its seven member trade associations, US/ECRE represents over 1,000 of the major companies
operating in the U.S. that provide geothermal, hydropower, passive solar, photovoltaics, solar thermal, and wind
energy.

The Export Council for Energy Efficiency (ECEE), formed in 1994 to promote the export of energy efficient
products, services, and technologies worldwide, is a non-profit consortium of five of the nation's leading
advocates of energy efficiency: the Alliance to Save Energy, the International Institute for Energy Conservation,
the National Association of Energy Service Companies, the National Association of State Energy Officials, and
the Solar Energy Industries Association.

The International Institute for Energy Conservation (I1EC) is anonprofit organization founded in 1984 to
accelerate the adoption of energy-efficient policies, technologies, and practices in developing countries to
enable economically and environmentally sustainable development. 11 EC has offices in Washington DC,
London, Thailand, Chile and South Africa.

Yayasan Bina Usaha Lingkungan (YBUL) is a nongovernmental organization based in Jakarta. Initiated in
1993 with funding from the Environmental Enterprises Assistance Fund of the US, YBUL aimsto improve the
environment by identifying finance and providing technical assistance for environmental entrepreneurs
throughout Indonesia.

Much information in this report is synthesized from previous studies, government documents and
the news media in both Indonesia and the US. In addition, YBUL distributed a questionnaire to
Indonesian industries, commercia building owners, equipment producers and financial
institutions during the second half of 1997, in order to gauge their interest and capabilities with
regard to the following business opportunities:
undertaking renewable energy or energy efficiency projects within their own facilities;
exploring business partnerships with US companies for manufacturing, distributing or
marketing sustainable energy technologies and services in Indonesia; and
financing projects.

The results of the survey indicate interest in sustainable energy particularly among hospitals,
hotels, commercia buildings, textile manufacturers and pulp and paper mills. More than 70
companies responded to the questionnaire. A full listing of the companies which responded to
the survey is available from IIEC and YBUL.
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Definitions

Repelita and PJP

The Government of Indonesiafollows five-year development plans known as Repelita and 25-
year long-term development plans known as PJP. The five-year planning process began in 1969
soon after President Suharto came to power. The years corresponding to each plan are as follows:

Five Y ear Development Plan (REPELITA*) Long Term Development Plan (PIP**)
REPELITA | 1969-1974
REPELITA 1 1974-1979
REPELITA 111 1979-1984 PIPI 1969-1994
REPELITA IV 1984-1989
REPELITA V 1989-1994
REPELITA VI 1994-1999
REPELITA VII 1999-2004
REPELITA VIII 2004-2009 PIPII 1994-2019
REPELITA IX 2009-2014
REPELITA X 2014-2019

*) Each REPELITA startson 1 April every five years
**) Each long term development plan (or PJP) consists of 5 REPELITA = 25 years duration

PLN
Perusahaan Listrik Negara, the national electric utility of Indonesia.

PSKSK

Small Power Producers Scheme. In December 1995, the Government of Indonesiaissued a
Presidential Decree specifying atariff for electricity produced by small power plants operated by
private enterprises and cooperatives. The scheme is known by itsinitials in Indonesian as

PSK SK, standing for Pembangkit Listrik Skala Kecil untuk Swasta dan Koperasi. The PSKSK
schemeis available to small power producers up to 30 MW per project for the Java-Bali region,
and up to 15 MW per project for regions outside the Java-Bali system. The PSKSK scheme
specifies higher energy prices for renewable energy development than for conventional sources.
(Detail on PSKSK isfound in Appendix A.)
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Introduction

This report describes opportunities for the application of renewable energy and energy efficiency
technologiesin Indonesia. The report focuses in particular on opportunities to utilize renewable
energy resources in specific, high-value sectors, and in conjunction with high-efficiency end-use
equipment. The economic and financial performance of renewable energy projects can be
enhanced by first optimizing the efficiency of the end-uses. For example, the size of a new
biomass cogeneration system for a sugar mill depends in part on the efficiency of the motors,
pumps and other equipment used in the mill. In the absence of any efficiency improvements, the
cogen system may be larger, less efficient and more expensive than necessary. Similarly, arural
household will be able to stretch the power produced by a photovoltaic solar home system
further by using compact fluorescent lamps instead of higher-wattage incandescent sources.

Numerous reports and studies by government agencies, independent organizations and the
multilateral development banks have documented Indonesia s extensive renewable energy
resources and the vast potential for energy efficiency improvementsin all sectors of the
economy. In spite of the promising technical potentia for both renewable energy and energy
efficiency, progress in developing these resources has been slow. In the face of pressure to
develop the economy, near-term expansion has been a higher priority than long-term
sustainability. In the booming Indonesian economy of the 1990s, even energy efficiency
measures with quick paybacks have been hard-pressed to compete with the high rates of return
available through commercia building development or industrial expansion.

However, Indonesiaiis currently feeling the effects of aregional currency crisis. The currencies
of Indonesia, Thailand, Malaysia and the Philippines have devalued dramatically against the US
dollar. At the end of 1996, about 2,300 Indonesian rupiah bought US$1. By the end of 1997, the
rupiah had devalued to about 5,400 to the US dollar. The devaluation makes imported goods
more expensive, limiting the opportunity for US companies to sell products and servicesin
Indonesia. At the same time, the economic tightening could also be asignal to Indonesian
businesses, consumers and government to increase the efficiency of energy use to decrease costs.
Further, decreasing oil and coal consumption domestically could save more for export to earn
foreign exchange. Meeting new energy needs by exploiting available renewable energy and
efficiency resources could free up fossil fuels for export.

This assessment presents the industries and sub-sectors that represent “best bets” for the
application of renewable energy and energy efficiency technologies. The information is based on
the results of the questionnaire distributed by YBUL to Indonesian companies, aswell asa
review of current energy demand and energy sector investment by Indonesian and multilateral
sources. Organized by economic sector, the report briefly profiles market conditions and
opportunities in the industrial, small power production, residential and commercial building
sectors. Within each sector, specific sub-sectors and end-uses are identified in which favorable
conditions exist for the application of sustainable energy technologies and practices. The
Indonesian companies that responded to the survey are listed under each sub-sector.
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Energy Sector Overview

Indonesia has many indigenous energy resources, both fossil-based and renewable. It is the only
East-Asian member of the Organization of Petroleum Exporting Countries (OPEC). The state-
owned oil company Pertamina estimates that Indonesiawill maintain output of over one million
barrels of oil per day (b/d) until at least 2020. In 1996, domestic oil consumption rose to an
estimated 850,000 b/d and is projected to grow 6-8 percent annually in the medium-term. With
rising demand and forecasted reserve depletion, Pertamina predicts that Indonesia could become
anet oil importer sometime between 2005 and 2015. Indonesia is also the world’s largest
liquefied natural gas (LNG) exporter.t

Indonesia has large coal reserves located in Sumatra (two-thirds of total reserves), Kalimantan,
West Java, and Sulawesi. Reserves are primarily lignite, sub-bituminous, and bituminous coal.
Indonesia exports 80 percent of its coal production, which reached 34.1 million short tonsin
1995, but has recently been increasing the amount of power generated by coal.

ELECTRICITY SUPPLY

Electrical generating capacity in Indonesia grew from 900 MW in the mid-1970s to 16,000 MW
by 1997. An additional 8,420 MW are provided by self generation (also called “ captive
generation”) in private industries. By 1996, Indonesia had excess supply of generation capacity
from government-owned and private power sources. The excess supply exists not because
demand has been met, but due to the incomplete and inadequate transmission and distribution
network in the country. Just over half of all Indonesian households are now electrified.
Indonesia s mountainous island geography makes extension of the grid costly and difficult.

Table 1. PLN Power Generation Statistics

Year Installed Capacity (MW) Electricity Produced (GWh) Electricity Sold (GWh)
1991 9,118 37,702 30,419
1992 10,259 41,397 34,284
1993 11,896 45,388 37,938
1994 14,201 50,966 42,964
1995 14,981 54,597 49,629
1996*) 15,935 65,310 56,932

Source: Statistical Pocketbook of Indonesia 1995. Central Bureau of Statistics (BPS).
*) From PLN’s Management Report 4 quarter 1996

At the beginning of Repelital (1969), oil-fired power stations generated 58 percent of the
nation’s electricity; their share declined to 32 percent in 1994. The balance has been taken over
by natural gas and coal-fired power stations. Meanwhile, hydro-power generation capacity
increased from 185 MW in 1969 to 2,215 MW in 1994. Geothermal energy was introduced in
1982 and currently, the total geothermal power generation capacity is 310 MW.

1 U.S. Energy Information Administration. Country Analysis Briefs. February 1997.
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Table 2. PLN’s Capacity, Sources of Electricity Generation, Production and Electricity Sold

Beginning Beginning Beginning End of PJP | End of
Repelita | Repelita 111 Repelita V March 1994 1996

1. Power Generation (MW)

a PLN 541.5 2,536.2 9,082.2 13,128.0 15.934.8

b. Non PLN n.a n.a n.a n.a n.a
2. PLN Generation (MW)

a) OQil fired steam 113.0 756.0 2,217.0 2,080.0 4,440.0

b) Coal fired steam - - 1,730.0 2,130.0

c) Gasfired steam - - 113.0 130.0

d) GasCombined Cycle - - - 2,187.0 3,630.8

€) Gasgenerator 42.0 896.0 1,002.9 1,413.0 1,754.0

f) Diesel generators 201.7 506.0 1,794.9 2,118.7 2,318.7

g) Geothermal - - 140.0 200.0 200.0

h) Hydro/mini hydro 184.8 378.0 1,973.0 2,215.0 2,218.0
3. Production (GWh)

a PLN 1,428.5 6,200.6 28,731.1 50,120.0 63,561.9

b. NonPLN - - - n.a 1,748.5
4. Consumption (GWh)

a. exPLN 1,638.0 5,343.4 23,491.6 41,674.0 55,183.5

b. ex Non PLN n.a n.a n.a n.a 1.748.5
5. Utilized Capacity

PLN’s power stations n.a n.a n.a n.a 71.7%

Sources: RUKN-1996, Ministry of Mines and Energy
PLN Management Report 4" quarter 1996

To electrify the rest of Indonesian households, transmission and distribution expansions have
become the next top priorities. Until the end of Repelita V1 (1999), electricity demand in
Indonesiais projected to grow by 15 to 17 percent annually, indicating a doubling of capacity
about every five years. At an average cost of US$1,600 per kW for new generation, the cost of
this new capacity is expected to be about US$21 billion during the sixth national plan and US$35
billion during the seventh -- or more than US$5 billion per year through 2002. Official
government plans call for atotal of more than 22,000 MW of installed capacity by the year 2000.

Numerous projects are being planned to develop or expand fossil fuel-fired power plants and to
upgrade transmission and distribution systems. The World Bank recently committed to provide
US$300 million in credit to the state-owned electric utility PLN for power sector development.?
This funding will be used to build coal-fired power plantsin Sumatra, Riau and Kalimantan. A
separate US$350 million financing package from the World Bank will help PLN to upgrade its
transmission and distribution systems and power system controls.

2 PLN Management Report 4™ quarter 1996.
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PLN’s Management Report said that in 1996 PLN has increased its power generation by 954
MW, while another 5,207 MW of power stations are still under construction (including private
power producers). As aresult, PLN’s excess power is getting wider. The quantity of unsold
power in 1996 grew to 8,378 GWh from 4,968 GWh in 1995, demonstrating the need for further
development of the transmission and distribution infrastructure.

ELECTRICITY RATES AND CONSUMPTION

Electricity rates are set by Presidential decree in Indonesia. The rates shown below remained in
effect as of mid-1997. Residential rates are largely subsidized by higher commercial rates, as the
vast mgjority of PLN’sresidential customers are in the lower income categories.

Table 3. PLN Electricity Rates

Rp/kWh Java Rp/kWh non-Javal  Indonesia avg Rp/kWh
Residential 145.58 140.94 144.06
Commercial 249.87 267.03 257.22
Hotel 172.36 171.99 172.14
Industry 133.32 137.44 134.30,
Offices/Public Buildings 166.34 176.95 170.48

In 1996, the industrial sector accounted for 49 percent of PLN'’s sales. Houses and apartments
accounted for 34 percent, and the commercia sector (offices, hotels, retail shops) for 11 percent,
with public lighting accounting for the remaining 6 percent.
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Chapter 1 Industrial Sector

The industrial sector contributes about one-third of Indonesia s total gross domestic product and
accounted for 49 percent of Indonesian state utility PLN’s salesin 1996. The largest and most
energy-intensive industries are iron and steel, fertilizer, cement, mining, pulp and paper, textiles,
and food processing. Many industrial companies generate their own power, typically using
diesel-fired generators. This so-called “ captive generation” amounts to more than 8,420 MW and
provides more than 25,000 GWh to industrial facilities annually.?

Several important industries in Indonesia represent potentially favorable end-uses for renewable
energy and energy efficiency technologies. In the sugar, palm oil and wood-based industries
including pulp and paper production, opportunities to exploit biomass energy resources can be
combined with optimization of energy efficiency to yield economically and environmentally
attractive results. Responses to the Y BUL questionnaire and a review of growth and
development patterns in several key Indonesian industries indicate opportunities to exploit
renewable energy and energy efficiency resources, as described below.

STRATEGY |: ENERGY EFFICIENCY AND BIOMASS COGENERATION

The first economic use of biomassin Indonesia was in sugar millsin Java, in the beginning of
20™ century. Biomass was used to fire boilers to produce heat and steam needed by the sugar
industry. By the beginning of 1960’s, the palm oil industry was following the example of the
sugar mills. Starting in the 1980’ s, cogeneration technology was introduced in Indonesiain the
palm oil and new sugar mills. The recapture of biomass energy and waste products for on-site
use became standard practice in the sugar, palm oil and pulp and paper industries.

The current pressure for cost savings and competitiveness in Indonesia’ s most important
biomass-based industries, along with the continually growing power demands of the country,
signal opportunities for increased use of the available biomass cogeneration potential. To date,
no independent power producer using biomass fuel has yet implemented a power purchase
agreement with PLN, but this may be a sensible strategy for improving the financial
attractiveness of new mills while helping to meet the power needs of the country. Continued
growth in these industries signals opportunities for sale of cogeneration equipment, as well as
services and equipment needed to increase energy efficiency, productivity and competitiveness.

The cost-effective use of biomass energy in industries other than sugar, palm oil and pulp and
paper is hampered by two main characteristics. First, most biomass material islow in carbon
content, and therefore requires alarge volume to supply enough energy to compete with fossil
fuels. Second, dispersed collection and long transportation requirements from the production site
to power plants are difficult and expensive. These barriers are particularly relevant in the rice and
coconut industries. Further, waste from the timber industry currently is worth more in the
marketplace as material to produce particle board than as an energy source.

3 RUKN, Ministry of Mines and Energy, 1996.
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Sugar Plantations and Mills

Brief
Background/
Overview of
Subsector

Key Factors,
Variables and
Barriers

Locations
RE/EE

Experience

Current
Situation and
Opportunities

Companies

Currently, 67 sugar mills are in operation in Indonesia and eight more are
under construction or planned. The mills range in size of milling capacity
from less than 2,000 tons of cane per day to 8,000 tons of cane per day, with a
median milling capacity of 3,000 tons cane per day. The mills are owned and
operated by Indonesian companies. Growth in the sugar sector during the past
five years has averaged just under one percent per year®. Historically, most
sugar plantations and millsin Indonesia have been located on the islands of
Java and Sumatra. In the last twenty years, however, sugar plantation areasin
Java have decreased due to population growth and land development. This has
reduced the supply of sugar cane volume to the mills.

Most sugar mills do not operate more than seven months per year, whichisa
barrier to selling power to PLN on firm capacity basis’. An industry analysis
by Indonesian Commercial News (ICN) dated 27 January 1997 stated that out
of 57 sugar millsin Java, 27 mills are operating under break even point and
threatened to be closed down®. Each of the 27 mills has a milling capacity less
than 2,000 tons of sugar cane per day, or less than 25,000 tons sugar per year.

Java, Sumatra. Future growth in Sumatra, Central Kalimantan and Sulawesi.

Two sugar mills are reported to have signed power purchase agreements with
PLN under the Small Power Producers (PSKSK) scheme, one in North
Sumatra and one in East Java.

According to the Directorate General of Plantation Estates, eight new sugar
mills outside Java are currently being built or are under in-depth study. Each
estate is expected to produce 6,000 to 8,000 tons of cane per day, with a
plantation area of about 20,000 hectares. These mills could potentially use
biomass cogenerators to produce excess power for PLN grid connections. For
these mills, early contacts could help the owners to formulate more profitable
proposals by including the revenues to be derived through a power purchase
agreement with PLN. More importantly, by engaging PLN early in the
development process, it may be possible to locate the new mills optimally for
connection to the grid. To date, early negotiation with PLN for this kind of
proposal has never been undertaken.

PT Madukismo, Y ogyakarta, Java
BUMN Pabrik Gula Subang, Subang

4 The Indonesian sugar council, Data Consult — ICN No. 212, January 1997, page 40.
%) PLN require continuous supply of electricity for at least ten monthsin ayear to qualify for firm capacity contract.
%) Most of the mills were built more than 50 years ago. Each mill plantation had lost land area due to population growth in Java.
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Palm Oil Mills

Brief
Background/
Overview

Key Factors,
Variables and
Barriers

Locations

RE/EE
Experience

There are 39 palm oil plantations and mills currently operating in Indonesia,
and at least eight new plantations are under construction. The millsrangein
size from output from 30 tons fresh fruit bunch per hour (30 tons ffb/hour) to
120 tons ffb per hour, with a median output of 60 tons ffb per hour. Most of
the mills are owned and operated by Indonesian and joint ventures companies.
With total output of 2.097 million tons of Crude Palm Qil (CPO) in 1990, and
2.476 million tons in 1995, the growth in the palm oil sector during the past
five years has averaged 3.4 percent per year'.

Some studies of palm oil mills have indicated that a power plant of 7 to 10
MW capacity will supply enough electricity and steam for the mill’s own use
and can still export electricity in an economically attractive way. This
capacity can be developed at a palm oil mill with 20,000 hectares of
plantation areas. Many palm oil factories at this size operate 24 hours per day
for 10 months of the year.

Energy Content. Some plantations produce fresh fruit bunches with as low
as seven percent fiber content and four percent palm oil shell, up to as
high as twelve percent fiber content and five percent palm oil shell. These
factors vary the material available to produce power.

Distance from Grid. Some palm oil industries are located as far as 20 km
from the nearest medium voltage distribution line, while otherslie just 3
km from the nearest grid.

Size of Resource. Two or three palm oil factories may be located close
together, so their accumulated excess biomass materials can be used to
produce more economical generating capacity.

Sumatra, Kalimantan, Sulawes

In arecent study by Bronzeoak and Y ayasan Bina Usaha Lingkungan, a
proposed palm oil biomass cogeneration project in North Sumatra producing
less than 7 MW under the new PSKSK scheme was found to be not
economical, as described below:

Using fiber and shell waste a 20,000-hectare pam oil plantation could
produce seven MW electricity and steam with total additional investment of
around US$14 million®. The palm oil mill would absorb 4-5 MW of the
electricity generated, leaving 2-3 MW to sell to PLN, at average price of Rp
140.33/kWh. However, many of the palm oil mills are located more than ten
km from the nearest medium voltage transmission lines and the extra
investment to connect to the grid must be born by the PSKSK holder. With

7 Statistical Pocketbook of Indonesia 1995, page 219. BPS, Jakarta— Indonesia.
8 To replace the existing less efficient co-generator, with low residual value.
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Current
Situation and
Opportunities

Companies
Responding to
Survey

this extra investment, the revenue from electricity istoo small for the millsto
be justified.

The best strategy for marketing biomass cogeneration equipment is to focus
on new palm oil mills, and to work in cooperation with suppliers of palm ail
processing machinery to offer a complete and competitive package. As
mentioned above, new palm oil mills have average plantation area of 20,000
hectares, with yearly production of 25 to 30 tons fresh fruit bunch/hectares.
This fresh fruit bunch will leave biomass materia of the following
composition (by weight): 20 percent empty bunch (with 60-70 percent
moisture content), 7-12 percent fiber, 5 percent shell. Only the fiber and shell
are suitable as fuel for cogeneration boilers.

At present a study is underway in Medan and Jakarta to use empty fruit
bunches as biomass fuel to increase the electricity production. With better
biomass power plant design, the palm oil mills will have efficient co-
generators installed to serve both their own requirements and sell to the grid.

PT Para Sawita, Medan, Sumatra
PT Tolan Tiga, Medan, Sumatra
Perkebunan Nusantara VIl (government-owned), Bandarlampung
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Integrated Pulp and Paper Mills

Brief
Background/
Overview

Key Factors,
Variables and
Barriers

Locations

RE/EE
Experience

Current
Situation

Asof 1995, atotal of 65 pulp and paper mills were in operation in Indonesia
(including non-integrated paper mills that recycle wastepaper) with 2.8
million tons of pulp production capacity, and 4.6 million tons paper
production capacity per year. The mills range in size of output from 3,600
tons to 651,000 tons paper per year, with a median output of 71,100 tons
paper per year. Fifteen large pulp and paper mills with total capacity of 5.2
million tons per year were under construction or planned. The mills are owned
and operated by Indonesian companies, and joint ventures. Growth in the pulp
and paper sector during the past ten years has averaged 20 percent per year.

In 1994, Indonesia produced three percent of the world’s pulp supply. (About
78 percent of the world’s pulp production isin the US, Canada, Scandinavia,
and Japan.) Indonesiais considered the fifth largest paper producing country.

The pulp and paper industry exhibits high demand for electricity 24 hours per
day. In the case of captive power station, back up of the system isahigh
priority of the industry.

Wood-based industries such as saw mills, plywood, particle board, and pulp
and paper mills use wood waste material for the operation of their boilers.
However, the decreasing supply of domestic timber has triggered a price
increase of construction timber. Wood waste materials are now becoming a
valuable input for particle board and block board production.

Java, Sumatra, Kalimantan

Most mills can extract about 20 to 25 percent of weight of timber as pulp. The
remaining 75-80 percent of the wood is moisture and other waste materials
(such as bark and small stems). Among the waste materiasis “black liquor,”
which contains lignine molecules with high energy content. In the new
integrated pulp and paper mills, the use of separated black liquor and other
timber waste for energy and steam generation is standard practice.

Some older pulp and paper millsin Indonesia are relocations of pulp and
paper factories that were built in their first country more than 20 years ago.
New mills build the most recent technology into their production system. One
of the biggest millsin Indonesia, PT Riau Andalan Pulp and Paper (600,000
tons of pulp p.a.), was designed to develop its energy requirement from the
black liquor produced by its pulp mill and other timber waste.

Most integrated pulp and paper manufacturers are making a profit. But they
are also aware that energy cost in pulp and paper production is something that
needs to be managed to increase cost efficiency. As commodities, pulp and
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paper must compete on quality and price, an incentive to lower input costs.

However, price fluctuation of pulp and paper products in the international
market may also create a negative effect to the industry readiness to bear
additional investment for energy saving program. For example, in January
1996, the price of short fiber tropical hard wood (BHK) pulp from Indonesia
was US$544 per ton, it dropped to US$337 per ton in May 1996, but
increased again to US$475 per ton in July 1996.

Severa pulp and paper mills surveyed in 1995 under the ASEAN
Environmental Improvement Project were found to have excess generating
capacity and operating their generators far below rated capacities, causing
high energy waste. This could be improved by operating at rating capacity and
selling excess power to the PLN grid wherever feasible.”

Companies - PT Kertas Padalarang, Bandung, Java
Respondingto . PT Sarana Kemas Utama, Bekasi, Java

Survey . PT Tetra Packaging Supplies
- PT Kalimanis Plywood Industries, Samarinda, Kalimantan
PT Faar SuryaWisesa, Bekasi, Java
PT Indah Kiat Pulp& Paper Corporation, Tangerang, Java
PT Kertas Bekasi Teguh, Bekasi, Java
BUMN Kertas L eces, Probolinggo, Java
PT Papyrus Sakti Mills, Bandung, Java
BUMN Kertas Kraft Aceh, Aceh, Sumatra

Some large paper mills in East Java have installed cogeneration systems, as

listed below:
Table 4. Large Paper Mills with Cogeneration Systems in 1996
Company Electricity Production
PT Ciwi Kimia 87,500 kVA
PT Suparma 36,150 kVA
PT Emdeki Utama 24,150 kVA
PT Pakerin 14,625 kVA

Source: PLN Management Report, 2nd quarter 1997, page 8.

As part of aplant or company-wide cost-reduction scheme for pulp and paper

mills, improving the efficiency of energy-using equipment can play akey role.

Among other options available are:

1. Installing cogeneration system to produce electricity and steam

2. Re-wiring or retrofitting the electric generators and motors to increase the
power factor

9 Waste Reduction Opportunities in the Pulp and Paper Industry in the Republic of Indonesia. ASEAN Environmental
Improvement Project. US Agency for International Development and Louis Berger International. December 1995. Page 41.
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3. Baancing the three phase electricity wiring

4. Integrating pulp and paper production

5. Implementing better energy management system

STRATEGY |l: UPGRADE OUTMODED EQUIPMENT

Because motors and compressors are present in most types of industrial equipment, they are by
far the largest consumers of electricity in the industrial sector, accounting for roughly 70 percent
of consumption. Significant improvements in energy efficiency can be made by improving motor
and process efficiency in industrial facilities. In most cases, the efficiency measures are very
industry-specific because energy use directly impacts the quality and quantity of output. In
response to YBUL's questionnaire, several textile companies indicated interest in learning about
measures to improve the energy efficiency of their operations, as described below.

Textiles Industry

Brief
Background/
Overview

Key Factors,
Variables and
Barriers

Locations

RE/EE
Experience

Current
Situation

The textile industry is one of the oldest, most developed industriesin
Indonesia. In 1994 there were integrated and independent textile mills with a
total of seven million spindles that produce 743,710 tons of spun yarn per
year, or equivaent to 3,500 million meters of fabric per year. In this industry
in Indonesia, 144 spinning mills are classified as medium and large mills that
are potential energy efficiency clients. The mills range in size from 5,000
spindles to 240,000 spindles. The median output of the mills was 5,165 tons
Spun yarn per year.

The mills are owned and operated by Indonesian and joint venture companies.
Growth in the textile sector during the past five years has averaged 10 percent
per year. Indonesian export of textile productsin the last five years has been
growing at 21 percent per year for spun yarn and 11 percent per year for
garments in terms of quantity and value.

Most integrated textile mills are currently earning modest profits. Therefore,
any proposal for energy saving should demonstrate a payback period of less
than three years to get top management attention.

Java, Sumatra

In Indonesia s industrial code there is no special requirement governing
energy use in the textile industry. Many textile mills operate 24 hours per day.

Textile mills built within the past ten years have modern technology in their
production facilities. However, about 40 percent of Indonesian textile
industries are older than 20 years. Some use second-hand machinery and
production systems that are no longer cost competitive for thisindustry. This
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is common among small mills producing fabrics for domestic market.

Companies - PT Artostex, Bandung, Java
Respondingto .  Cambric GKBI (Cooperative), Y ogyakarta, Java

Survey . PT Golden Tatex Indonesia, Tagerang, Java
- PT Hadtex Group, Bandung, Java
PT Industri Sandang Patal Banjaran, Bandung, Java
PT Kumafiber, Tagerang, Java
PT Kanebo Tomen Sandang Synthetic Mills, Bandung, Java
PT South Grand Textile, Bandung, Java
PT Samitex Sewon, Y ogyakarta, Java
PT Sapto Selaras, Bakasi, Java
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KEY TECHNOLOGIES

Boilers and Heat Exchangers

The Indonesian Association of Boiler and Pressure Vessel Producers (AKUBBI) reported in
1995 that more than 20 heat transfer equipment companies were operating in Indonesia. At that
time, 16 of the companies were registered as members of this association. From these members
the total production was about 500 units per year. These companies are primarily Indonesian
owned. The companies produce all sizes of equipment from very small boilers and heat
exchangers up to power utility boilers and large scale heat exchangers. Some companies aready
produce severa types of boilers, and afew produce specific product as listed below.

Power Utility Boilers and Large Heat Exchangers 3 companies
Medium Size Boilers and Heat Exchangers 7 companies
Small Packaged Boilers and Heat Exchangers 9 companies
Very Small Boilers and Heat Exchangers 3 companies
Pulp and Paper Boilers 2 companies
Thermal Qil Boilers 3 companies
Waste Heat Recovery Boilers 3 companies

The manufacturers mostly use American Society of Mechanical Engineering (ASME) standards.
AKUBBI indicates that the boilers and heat exchangers industry in Indonesia is fragmented, with
generaly low engineering capability. No Indonesian standard is applied to these products. Only
one company has the capability of exporting product continuously. This represents an
opportunity for a reputable boiler manufacturer to market via alicensee in Indonesia.

Electric Motors

In 1994, imports of electric alternating-current (AC) motors to Indonesia were valued at US$45
million, and exports totaled more than US$11 million. By 1996, import of AC motors were up to
US$63.2 million, while exports were US$ 54 million'®. On average, electric motors and drives
use about 65 percent of electricity in the industrial sector, and in some industries, this equipment
uses virtually all of the electricity consumed. The energy cost of a motor over itslifetimeis
typically 50 to 100 times its purchase price, meaning afive percent energy saving may be worth
five times the purchase price of the motor.

Motors manufactured in China and Eastern Europe are popular in Indonesia, where industries
still prefer to use standard motors and rewound motors, as high efficiency motors and spare parts
are expensive. The market share for high-efficiency motors, while small, is growing for usein
industry and commercial buildings. Companies selling motors in Indonesia are beginning to
introduce imported, high-efficiency models into the market.

%ncluding single phase AC motors of US$ 53.4 million and US$ 600,000 of multi phase AC motors.
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Chapter 2 Power Sector

STRATEGY |: SMALL INDEPENDENT POWER PRODUCTION

The preeminent channel for renewable energy to participate in the Indonesian energy market is
through the Small Power Producer Scheme. The scheme, known in Indonesian as Pembangkit
Listrik Skala Kecil untuk Swasta dan Koperasi (PSKSK), was instituted by Presidential Decree at
the end of 1995 and isimplemented by PLN. To date, more than 25 projects have been given
preliminary approval under PSKSK by the Directorate General of Electricity and Energy
Development (DGEED) of the Ministry of Mines and Energy (MME). The devel opers are small
companies that will develop power plants based on renewable sources (geothermal, mini-hydro
and biomass). No approval has yet been given to photovoltaic or wind energy projects. Out of the
25 approvals, there are only two which have signed a Power Purchase Agreement (PPA) with
PLN; both are biomass (bagasse and palm oil waste) based technology. (For details on the
PSKSK scheme, please refer to Appendix A.)

PSKSK was initiated to try to include small companies and cooperatives in the electricity
business. However, most of those small companies which have been awarded PSKSK approval
have been identified as exhibiting one or more of the following characteristics:
Inadequate capabilities to devel op bankable project proposals and to attract equity providers.
Inadequate capital to meet equity financing, and other legal requirements.
Inability to complete financial closing within one-year deadline imposed by PSKSK scheme.
Difficulty negotiating with engineering contractors for project design, procurement and
construction.

One recent power purchase negotiation involving a mini-hydro project was complicated by
disagreement over the price to be paid by PLN, whether as firm capacity or non-firm capacity.
The PSKSK scheme is anew concept for developers, bankers, project consultants, suppliers and
to PLN, leaving many issues to be resolved through negotiation on a project-by-project basis.
The most promising types of projects to benefit from the scheme are mini-hydro and geothermal
projects. As previously addressed, biomass cogen projects may also be good candidates for the
scheme, if they are properly designed and with early coordination with PLN.

Table 5. PLN Published Purchase Rates for Small Independent Power Producers, August 1996

FIRM CAPACITY NON-FIRM CAPACITY
Capacity Price Energy Price Energy Price
On peak |Off pek  [Onpesk  |Off peak On peak |Off peak

Priority |System volt. Rupiah/kWh
1&2 high 135 125 1135 83 113 83

medium 154 125 118 86 118 86
3&4 high 101.5 9 113 83 113 83

medium 115 9.5 118 86 118 86

Source: Y ayasan Bina Usaha Lingkungan, Jakarta, Indonesia. December 1996.
On peak hours: 18.00 - 22.00; off peak hours: 22.00 - 18.00

The fuel prioritieslisted in PLN’s power purchase agreement (August 1995) are as follows:
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wind, solar, mini-hydro energy sources

2. agricultural or industrial waste, municipal waste, dendrothermal, geothermal, cogeneration
utilizing agricultural or industrial waste at defined efficiency

3. cogeneration utilizing natural gas, coal or oil according to their efficiencies

4. generators utilizing natural gas, coal or oil

PLN’s obligation to purchase electricity from small power producers will increase steadily, from
669 MW in 1996 to 1,174 MW in 2002 in the Java-Bali system. Nation-wide, PLN’s obligation
to purchase from small power producers is expected to grow from 907 MW in 1996 to 1,686
MW in 2002.

Mini-Hydro Projects

In the national concept of PSKSK, mini hydropower development has been accorded a high
priority for development. Potential sources of hydropower in Indonesia that have been identified
by the Minister of Mines and Energy and by PLN are as follows:

Table 6. Potential Hydropower Resources in Indonesia

Island # of Potential Median Max Min Energy per Percent of
Locations | Capacity Capacity | (MW) (MW) Year (GWh) | total GWh
(MW) (MW)
Sumatra 447 15,587 35 210 20 84,110 20.9
Java 120 4,200 35 500 20 18,042 4.5
Kalimantan 160 21,581 135 200 20 107,202 26.7
Sulawes 105 10,183 97 200 20 52,952 13.2
Irian Jaya 205 22,371 109 1,000 10 133,759 33.3
Bali, and Nusa 120 624 5 27 3 3,287 0.8
Tenggara
Maluku 53 430 8 n.a 3 2,292 0.6
TOTAL 1,210 74,976 401,644 100.0

Source: DGEED — Ministry of Mines and Energy, 1997
Also includes mini-hydro sources, especialy on smaller islands such as Mauku and Nusa Tenggara. PLN considers
projects between 1 MW and 20 MW as mini-hydro, and below 1 MW as micro-hydro.

Among the above resources, some locations were developed during Repelita VvV (1989-94).
Additional sites are planned for development during Repelita VI (1994-99), while other more
difficult resources are scheduled for development in Repelita VIl (1999-2004). A 30-year
contract for alarge hydro project was signed in July 1997, for the 180 MW Asahan | project in
North Sumatra. The energy will be priced at US cents 7.39/kWh (for 1-15" year), and US cents
3.45 (for 16-30™ year), which represent among the lowest prices for PLN. The hydro-power
development schedule is shown in the following table.

Table 7. Existing Hydropower Stations and Resources Development Plan

ISLAND RepelitaVV (1989-93) | Repdlita V1 (1994-98) Repelita VIl (1999-03)
(in operation) (additional resources planned)  |(additional resources planned)
MW MW MW

Java 2,023 563 263
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Sumatra 698 289 1,257
Kalimantan 30 0 30
Sulawes 323 0 30
Other islands 0 12 77
TOTAL 3,074 864 1,657

Source: DGEED — Ministry of Mines and Energy, 1997

The figures in column RepelitaVV are already in operation. The other two columns indicate the
hydro power projects that PLN plans to develop in each island during the current and next five-

year plan. The DGEED has developed a schedule for the development of mini hydropower
projects to fit within the national electricity planning, as indicated in the following table:

Table 8. Mini Hydropower Development Plan

Existing REPELITA VI REPELITA VII
Island Up to July 1995 # of Projects | Capacity (MW) | #of Projects | Capacity (MW)
(MW)

Sumatra 124 4 6 22 32
Java - - - - -
Kaimantan 11 2 0 7 4
Sulawes 59 16 23 15 24
Irian Jaya 17 2 2 5 6
Bali, NTB, NTT 20 6 3 9 9
Maluku 2 - - 4 2
Totd 234 30 34 62 77

Source: DGEED — Ministry of Mines and Energy, 1997

PLN requires small power producers to guarantee continuous supply for 10 months of the year at
above 50 percent of the agreed capacity to be eligible for the firm capacity price. In some areas,
thisis not feasible. However, more than ten mini-hydro projects have so far signed power
purchase agreements with PLN under the PSKSK scheme. To date, hydro power resources
between one and five MW have not been developed extensively (compared to large ones) by
PLN because they have not proven cost-effective. However, the technology needed for mini-
hydro installations is well known in Indonesia and can be locally manufactured.

Indonesia s import of hydraulic turbines and water wheels in 1996 had atotal CIF value of
US$11 million. The turbines came from Austria, Singapore, S. Korea, USA, UK and others.
Contractors of hydro power project development in Indonesia are also available locally,

however, for big hydro power projects, PLN tenders typically go to foreign contractors, since the
need to partially pre-finance becomes a necessity before PLN’s loan can be disbursed. Japanese,
US, Swedish, German, UK and Korean contractors are actively developing Indonesian hydro
power.
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Geothermal

Indonesia has an estimated geothermal power-generation potential of about 16,000 MW.
Currently, some 300 MW of geothermal power are on-line from five sites including the 140-MW
Kamojang field and the 2.5-MW Lahendong field, both owned by the state oil company,
Pertimina. Kamojang in West Java, the first geothermal station built in Indonesia, was put into
operation in 1982. Based on the success of Kamojang, the Government and Ministry of Mines
and Energy are interested in tapping more geothermal resources. Further geothermal project
development at Kamojang of 60 MW is signed under electricity price of US cents 7.03/kWh.

Table 9. Geothermal Energy Projects Under Construction

Site Name Size (MW) Location
Gunung Salak 220 West Java
Daradjat 110 West Java
Dieng 95 Central Java
Lahendong 20 North Sulawesi
Sibayak 22 North Sumatra

Dry steam israrely obtained in Indonesia; most of the geothermal sites produce saturated steam.
So far, Kamojang is the only dry steam geothermal site. Other geothermal power stations are of
saturated steam types, where the liquid (brine) content can be as much as 70 percent that needs to
be re-injected to the earth. Accessing saturated steam requires more holes, and sometimes bigger
and deeper holes, resulting in a higher overall investment. Most of the geothermal power plants
to be developed are designed to use US (Unocal 76, Cal Energy and others), and New Zealand
technology. Geothermal energy is currently a high priority for development by the Minister of
Mines and Energy, as indicated by the number of geothermal projects to be devel oped.

Geothermal power is attractive for several reasons. First, each project can produce a minimum of
10 MW - 55 MW, which is large compared to most renewable energy projects. Second,
geothermal power can be developed in stages. Third, geothermal power stations replace a
substantial amount of coal, which can in turn be exported to earn foreign exchange for Indonesia.
Near term prospects for geothermal power development can be seen in the following table:
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Table 10. Geothermal Power Development Plan

Project Location Cap. Commencing Operation (MW)

Name Province (MW) ] 1996 | 1997 | 1998 | 1999 | 2000 | 2001 | 2002 | 2003
Java - Bali

- Saak 3 W. Java 55 55

- Cibuni W. Java 10 10

- Kamojang W. Java 60 30 30

- Salak W. Java 165 55 110

- Dargjat W. Java 275 70 70 70 65
-Wayang windu | W. Java 220 110 | 110

- Patuha W. Java 220 55 55 55 55

- Karaha W. Java 220 55 55 55 55

- Dieng C. Java 150 40 55 55

- Bedugul Bali 220 55 55 55 55

- ljen E. Java 140 70 70
- Sibayak N. Sumatra 120 40 40 40

- Sarulla N. Sumatra 330 55 55 55 55 55
- Hululais®) Bengkulu 110

- Ulubelu Lampung 330 55 55 55
- Lumut Balai Lampung 330 55 55
- Tompaso N. Sulawes 150 20
Tota Capacity (MW) 3,075

Source: DGEED — Ministry of Mines and Energy, 1997
*)to be built to commence operation of 55 MW in the year 2004

Most geothermal power plants are owned and managed by PLN. Private sector participation is
invited as investors, contractors, and operators for a period as long as 30 years. The investors
apply for a geothermal concession to do an exploration test of the potentia resources. Based on
the findings, the investor negotiates with state oil company Pertamina on the steam price, with
PLN on the electricity price, and with the Department of Forestry to compensate the forest area
used by the project. PT Karaha Bodas, for example, signed a 30-year power-purchase agreement
with PLN selling power to PLN at 7.597 cents/kWh for the first 14 years of the agreement, 5.75
cents’kWh for the following 8 years and 5.028 centskWh for the last eight years.

US companies such as Unocal 76, Cal Energy and Amoseas, and firms from New Zealand and
Italy, are active in geothermal development in Indonesia. At present, build-operate-transfer
(BOT) schemes with a single contractor and operator is the method of choice for PLN’'s
geothermal project development. The main contractor develops and operates turn-key projects
that sell power to PLN for 30 years. Contractors for the well drilling and development are
available locally since the technology is similar to oil drilling. These local companies have
proven to be technically capable and reliable, and can compete with overseas contractors.
However, many of the pipes and stedl structures need to be imported to secure longer service life.

Hydro and Geothermal Companies Responding to Survey
Sulzindo Intiniaga, Jakarta (hydro)
Y aaTekno Geothermal, Jakarta
Ogden Energy, Inc., Jakarta
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STRATEGY Il: TRANSMISSION AND DISTRIBUTION DEVELOPMENT AND UPGRADE

PLN is constructing new transmission lines, interconnections, and distribution networks to
increase system efficiency and reach new consumers. Past and projected growth in the
transmission and distribution infrastructure in Indonesiais summarized in the table below:

Table 11. Historical and Projected Capacity of T&D Systems

T&D Component 1969 1994 To be added by 2007
Substations (MVA) 1,300 23,936 56,366

Medium voltage distribution network (km) 5,060 118,315 277,614

Low voltage distribution network (km) 13,400 162,442 412,031

Distribution transformers (MVA) 2,300 17,899 45,203

Total distribution losses in the Java-Bali system are about 11 percent, and 14 percent outside the

Java-Bali grid. The table below identifies specific projects planned by PLN.

Table 12. PLN Re

ional Generating Status and Transmission Projects

PLN Operation

Generating Project

Transmission Project

Region
Java-Bali Over supply until 2001 | Java-Bali interconnection
I. Aceh Need 72 MW in 150 kVA transmission in Region I, 11, 111, V.
2000/2001 250 kVA interconnectionsin Region I and I11.
Feasibility study on Java-Sumatra interconnection is underway.
[1. North Sumatra Over supply until
2002/2003

Il. West Sumatra &
Riau

Oversupply 279 MW in
1997/8

Batam

Over supply until
2002/2003

V. Bengkulu, Jambi
Lampung, and South
Sumatra.

Over supply until
2002/2003

V. West Kalimantan

Need additional by
2000

150 kVA transmission

VI  South, Central | Need 1,164 MW by 150 kVA transmission
and East Kalimantan | 2009/2010
VII.  North  and | Over supply 64 MW in | 150 kVA transmission and interconnection

Central Sulawes

1999/2000

VIIIl. S/SE Sulawes

Over supply until 2000

IX. Maluku Need diesels, total = Medium voltage networks is appropriate for regions with
9 MW by 2000 scattered small population in large areas.
X. Irian Jaya Diesels and mini hydro

for local demand

XI. East Timor, West
& East NusaTeng.,

Captive generation by
copper mine

Source: RUKN, DGEED — Ministry of Mines and Energy, 1997.

In preparation for increased competitiveness using market mechanisms, the Government has
planned a restructuring of the electricity sector, which will be implemented in the near-term.

During the next five to seven years, the restructuring policy still differentiates between the Java
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system and outside Java system, due to technical and economic reasons. Under the restructuring
framework, the Java-Bali system will become a decentralized system, in which generating,
transmission and distribution will be managed by different companies. However, for regions
outside Java, a centralized or vertically integrated system is still considered more appropriate.
Under this system, PLN will continue to manage all services outside the Java-Bali region.

Table 13. Development Planning of Distribution Systems During Pelita VI and V11

Unit Repelita VI Repelita VII
Transmission kms 10,548 15,390
Substations MVA 30,406 25,960
Medium Voltage kms 133,319 144,295
Low Voltage kms 196,741 215,290
Distribution transformers MVA 21,817 23,386

Source: Zuhal, Prof. Dr., Kebijaksanaan dan Sasaran Pengembangan Sektor K etenagalistrikan dalam PJP-11, 1995
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Transmission and Distribution Equipment

Transformers. Indonesia has two manufacturers of power transformers (PT Trafindo Perkasa,
and PT UNINDOQ), and about 10 distribution transformer manufacturers. In the mid-1990s, PLN
estimated they would need 17,000 new distribution transformers between 1996 and 1999."
Imports are still needed because demand is outpacing local supply, and most of the components
used for local assembly are imported.

Table 14. Indonesian Domestic Transformer Production

Power Transformers

Producer Transformer Capacity Production Capacity
PT Trafindo Perkasa 2-40 MVA 25 unitslyear
PT Unindo >60 MVA 100 unitslyear
Distribution Transformers

PT Unindo 25-2,500 KVA 15,000 units/year
PT Asata Utama Electrical 33-6,300 KVA 15,000 units/year
PT Bambang Djaja 25-10,000 KVA 18,000 units/year
PT Trafindo Perkasa 25-5,000 KVA 1,000 units/year
PT Morawa Electric Trans B 200-6,000 KVA 4,500 units/year
PT Panelindo Pura Jaya Teknik 25-630 KVA 300 units/year
PT Rawa Buaya 25-630 KVA 500 units/year
PT Sinar Electronika SEB 25-630 KVA 150 unitslyear

Source: [|EC Asia. October 1996.

Statistics on Indonesia’ s import and export of transformersin 1996 are as follows:

Table 15. Import and Export of Transformers in Indonesia, 1996

Type of Transformers Import Export
Being Traded (HS 8504)
Number Cif Vdue (US$) Number fob value (US$)
1) Liquid dielectric transformer <650 kVA 30,186 8,503,045 20,389 474,185
2) LDTrafo 650kV A<Cap<10,000 kVA 20,565 8,316,289 34,930 331,870
3) LDTransformer > 10,000 kVA 264 24,877,359 n.a n.a
4) Other transformers < 1 kVA 32,829,588 27,961,451 5,677,273 28,522,764
5) 1 kVA<Capacity<16 kVA 722,737 9,930,826 140,896 243,051
6) 16 kVA<Capacity<500 kVA 1,962,820 10,951,836 n.a 3,279,170
7) Other transformer capacity >500 kVA 4,328,123 45,881,991 3 900

Source: Central Bureau of Statistics. Import Statistics 1996, and Export Statistic 1996.

The statistics do not list the countries of origin of the imported transformers.

Circuit breakers. Four companies are registered to trade circuit breakers, but no company is
currently registered to produce circuit breakersin Indonesia.

™ Industry Profile: Demand for Transformers Expected to Rise in Pelita VI. DC/ICN no. 144, 28 March 1994. (From I|IEC-Asia

trip report October 1996.)
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Table 16. Import and Export of Circuit Breakers in Indonesia

Type of Circuit Breakers (or=CB) Import Export
Being Traded (HS 8535)
Number Cif Vaue (US$1) Number fob value (US$1)
1) Automatic CB for < 72.5kV 446,162 7,673,438 59,846 3,258,650
2) Automatic CB for > 72.5 kV 1,124,704 51,267,322 709 7,725
3) Isolation switches of commutators 443,065 13,292,664 390 2,328
4) Other isolating switches 1,293,140 18,733,374 58 647

Source: Central Bureau of Statistics. Import Statistics 1996, and Export Statistic 1996.
The statistics do not list the countries of origin of the imported transformers.

Metering equipment. Indonesia has more than three electric metering manufacturers, including
PT Mecoindo, which produces kilovoltmeters, and electricity meters. More than two million
electricity meters are installed in Indonesia per year, serving new consumers connected to the
PLN grid as well as the replacement of old electricity meters.

Table 17. Import and Export of Electric Metering Equipment in Indonesia

Type of Electric Metering Import Export
Being Traded (HS 90283)
Number Cif Vaue (US$1) Number fob value (US$1)
(1) Electricity meter 703,007 1,724,567 404,807 5,530,219
(2) Parts & accessories of gas, n.a 5,830,565 n.a 744,374
liquid, electricity supply/pro-
duction meter

Source: Central Bureau of Statistics. Import Statistics 1996, and Export Statistic 1996.
The statistics do not list the countries of origin of the imported transformers.

Electricity Boards and Panels. Demand for electricity boards and panelsin 1996 is higher than
the above statistics and can be seen in the following table:

Table 18. Import and Export of Electricity Boards and Panels in Indonesia

Type of Boards and Panels Import Export
Being Traded (HS 8537)
Weight (kg) | Cif Value (US$1) | Weight (kg) [ fob value (US$1)
(1) Junction boxes < 1000 V 206,837 3,090,626 n.a n.a
(2) Connector & socket cable for IC & PCB 348,970 7,320,294 442 547 12,996,085
(3) Cable conn. & socket Cable IC & PCB 1,595,356 23,532,318 249,705 2,636,771
(4) Other elec. Components for < 1000 V 2,863,484 50,091,849 977,923 21,716,090
(5) Boards, panels, for a voltage < 1000 V 3,757,119 61,427,658 68,584 2,308,191
(6) Boards, panels, for a voltage > 1000 V 4,128,475 97,080,002 138,206 3,640,524
(7) Other boards & panels HS 8537 3,544,813 76,339,311 829,114 4,922,563

Source: Central Bureau of Statistics. Import Statistics 1996, and Export Statistic 1996.
The statistics do not list the countries of origin of the imported transformers.

In addition to the above equipment, the construction of transmission towers, distribution poles
and their cable requirements will also require large capital investment that may reach US$ 100

million per project.
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Chapter 3 Residential Sector

Indonesia’s rate of household el ectrification reached 51.3 percent in 1996. In numbers, by the end of 1996, PLN had
reached atotal of 20.4 million households, 60 percent of which are on Java. Thetotal includes 1.3 million new rural
households. Nearly half of Indonesia’s population still has no accessto electricity. Millions of households livein
areas to which the power grid may not extend for many years, or where it may never be cost-effective to extend the
grid. Solar energy technologies can provide high-quality energy services to areas not served by the grid.

STRATEGY |: SOLAR TECHNOLOGIES FOR RESIDENTIAL APPLICATIONS

By the end of 1980’ s the price of photovoltaic cells decreased enough to make the equipment
affordable as PV-Solar Home System (PV-SHS) to energize stand alone home lighting, TV and
radio sets, or street lighting. In the last twenty years, PV technology has been developed to
become a suitable power provision in rural and other isolated areas. In Indonesia, after 17 years
of experimentation and through various systematic development, the Government is currently
implementing a program called “one million roofs.” Under this program, each roof is supplied
with one PV module of 50 Wp to constitute to a total of 50 MWp project.

Imports of PV modules and solar cellsin 1996 reached CIF value of US$2 million. The
equipment came from Italy, USA, Japan, Taiwan and Germany. However, one PV SHS
distributor in Indonesia stated that his company in 1996 installed atotal of 3,000 units of PV-
SHS of 50 Wp each.

PV Solar Home Systems were first introduced at alarge scale in 1988, when the Ministry of
Technology Assessment and Adaptation (BPPT) installed 80 units of PV SHS at Sukatani village
in Java, in cooperation with PT R & S, a Shell subsidiary. Since the success of Sukatani, PV-
SHS installations have been spread all over Indonesia srural areas. The near term PV-SHS
projects that can be expected are:

BPPT’s 50 MWp Solar Home System
To implement the program, BPPT has been working in cooperation with the following organizations:

P  The World Bank will provide aloan and the Global Environment Facility (GEF) will provide grants as
counterparts to provide financial assistant for 200,000 PV-SHS installation (see also below).

P The Government of Australia (AUSAID) is aso providing a soft loan to BPPT for the manufacture, supply,
installation, commissioning, and warranty maintenance of 36,400 PV-SHS". The PV-SHS will beinstalled
in nine provinces in East Indonesia.

P The Government of Indonesia is till negotiating an MOU with the State Government of Bavaria for the
installation of single unit 35,000 PV-SHS and 300 centralized PV-SHS.

World Bank project. After some delay on its implementation, the World Bank’ s PV-solar home system project
was inaugurated on 3 June 1997. The project will install 200,000 PV SHS of 50 Wp each on village houses in
West Java, Lampung, and South Sulawesi.

To reduce the price of the system, the World Bank’sloan is granted to villagers with the
support of a GEF small grant program of US$ 125 per PV-SHS for outside Java, and US$ 75

12) The project is managed under a consortium agreement where the PV modules will be manufactured by Solarex Australia Pty
Ltd, PT LEN Industri (Bandung), and PT Altari Energi Surya (Jakarta).
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per PV-SHSinstalled in West Java. At the villagers' level, the loan™ becomes a rupiah loan
of Rp 1,000,000 for a period of 48 months with 24 percent interest rate per annum. Under the
scheme, each villager has a monthly obligation to pay Rp 22,820 (installment + interest) to
his distributor.

Several local distributors were selected to implement the project. The project isto be
financed by two step loan channeled through the Bank BNI, Bank Ekspor Impor Indonesia,
and Bank Niaga. There is a chance for US partners to help strengthen the selected distributors
in dealing with the local banks.

Other Government Projects. The Department of Transmigration and Clear Forest Resettlement, Department
of Forestry, and Department of Cooperatives and Small Industry Guidance, each have some projects that need
PV-SHS ingtallations. These projects will be announced yearly by each Minister’s office for bidding by
qualified contractors already listed at each minister office.

Direct selling to end-users. Direct selling to end users on aretail basisis aso available. Companies such as PT
Sudimara, CV Kyaocindo Multi Prakarsa, and others have done this with considerable success. Under this
approach, credit sales require strong bank support.

13 Before the rupiah foreign exchange fluctuation.
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PV-SHS Equipment

Equipment Production. PV-Solar Home Systems can be separated into the following major components:

1. PV-cdlsand panels. These are the heart of the PV-SHS system, since these components are the energy
converter that converts sun light into electricity. The capacity of the PV-panels depends on the types of PV-cells
being assembled and the total area of each panel. PT LEN in Bandung is the only company that has a
laboratory on site to assemble small PV-panels in non-commercial scale. No commercially traded product is
made in Indonesia. The existing PV-SHS panels come from the Netherlands, US, UK, Australia, India and
Japan. In the last two years, Kyocera of Japan isleading in the Indonesian market.

2. Cable. There are many cable manufacturersin Indonesia that could produce the cable types needed by PV-SHS
installation. Copper cableis preferred.

3. Control system. Control panels, converters, and inverters have been successfully manufactured and assembled
by PT Sudimaraand PT Cilengka. However, no certification (on the quality of the products) has been awarded
to these companies products. Most of the installed PV-SHS systems in Indonesia are using products from these
two companies.

4. Lamps and other peripheral equipment. Locally made lamps and armatures are preferred to imported ones, due
to availability and price. Many PV-SHS dealers are encouraging to install standard lamps produced locally for
PLN grid power supply, among others 10 Watt Phillips TL is one of the top choices.

5. Battery. There are more than five lead acid battery manufacturers in Indonesia. Two of these manufacturers, PT
YUASA and PT GSBATTERY are recommended by PV-SHS traders. These companies batteries have been
field tested with satisfactory results. In the field, these batteries last two to four years.

Distribution of PV-SHS. Most imported PV-SHS panels enter Indonesia through Jakarta' s port of Tanjung Priok.
The panels are imported by the sole agent of each manufacturer based on orders being obtained for local installation.
Three main categories of demand for PV-SHS are:

1. Government projects. These projects are announced every year in April. Invitations for bids are published
around June, and around September the winners are announced to implement the project until March the
following year. The payments of these projects are based on agreed terms and delivery. However, the current
Indonesian monetary situation has resulted in postponement of many government PV-SHS projects.

2. Individua villagers. Demand from these villagers can be satisfied either by cash on delivery or credit sales.
Credit sales are common practice with 20 percent to 40 percent down payment, and six months to four years
credit term. The World Bank PV-SHS project provides for 48 months credit with 20 percent down payment.

3. Sdling to private plantations or farmer cooperatives. The private plantation companies and cooperatives will
sign a contract with PV-SHS dealer to purchase the system for their workers or farmers. The credit interest or
installment will be deducted from the workers' payroll or the farmers' revenuesin dealing with the private
companies or cooperatives. This transaction is more secure than direct transaction with individual villager.

Considering the distance between Jakarta and the target market areas, it is suggested that each PV-SHS dealer
appoint local agent(s) to deal with local government, private plantation, local farmer cooperatives, and even
individual villagers. This reduces the expenses of project implementation, marketing and after sales service.

PV-SHS dealer financing. PV-SHS dedlers finance the importation of the goods, the warehousing, transportation to
the villages, and the total system installation. However, for many credit sales, the villagers would pay down payment
between 20 to 40 percent of the total expenses. In the case of the World Bank loan package for PV-SHS, the dealer
would pre-finance the system to be installed four to eight months before they could draw the bank credit. The bank
will disburse the credit after the systems have been installed at the villagers' houses (to be reported in a basket of 50
unitsinstalled).

14 (Lembaga Electronika Nasional = National Electronics Laboratory)

Page 30



Solar Thermal Water Heating

Solar water heater technology was introduced in Indonesiain the 1970s, and since then has been
well accepted as an alternative to produce warm water for household and resort hotel needs.
Local solar water heaters are also available, produced by six different assemblers and
manufacturers. Solahart from Australia and itslocal licensees are now leading the Indonesian
market for solar water heating equipment by introducing indirect heating technology. At present
there are seven assembl ers and manufacturers, with an average production capacity of more than

5,000 units per year.

Table 19. Indonesian Im

orters and Manufacturers of STWH

Company Brand Name Type/Model Capacity

Local Manufacturers

PT. WijayaKarya WIKA T 150 LX, T 300 LX 150, 300 liters
WIKA SWH ACTIVE > 600 liters

Maspion Group MASPION PA 180, PA 350 180, 350 liters
TAILOR MADE > 600 liters

PT. Nasiem Heater NASIEM HEATER | NS 50, NS 100, NS 200 50, 100, 200 liters
NS 300 300 liters

Importers or Assemblers

PT. Kolifri Tekindo Pratama | SOLAHART 180 JK, 300 JK, 300 K 180, 300, 300 liters
2500 J, 3500 J 2500, 3500 liters
5000 J, 6500 J 5000, 6500 liters

PT. Simed Prakarsa Indonesia | HANDAL H 180 D, H 300 D 180, 300 liters

PT. Bernadi Utama HANDAL H 180 D, H 300 D 180, 300 liters

PT. Daya Solarindo SOLAR EDWARDS | L 180, L305, L440, L600 180, 300, 440, 600 liters

SUNBATHER TAILOR MADE for Swimming Pool

PT. Rheem Indonesia RHEEM EA 045M, EA 090M, EA 135M, | 45, 90, 135 liters
EA 180M, EA 300M 180, 300 liters
GA 110M, GA 150M 110, 150 liters
31135, 31170 135, 170 liters

PT. Karya Wisma Hutama BEASLEY 26R-160/1P, 26R-300/2P 160, 300 liters
C340FC/2P 340 liters

PT. Solarix SOLARIX SX-150LC 150 liters

PT. PrimaBintang Indorejeki | SOLA-KLEEN 180, 240, 300 180, 240, 300 liters

A household solar water heater produced by PT Wijaya Karya with 300 liter capacity issold at a
retail price of Rp 4,950,000 (or US$ 1,900™) before installation cost. The standard 140 liter
water heater has aretail price of Rp 2,400,000 (or US$ 923). The manufacturer provides afive-
year warranty. One of the competitors, Solaray (CV. Hentech) with German technology, sellsits
200 liter unit with one solar pand at aretail price of Rp 3,300,000 (or US$ 1,300) and the same
capacity with two solar panels at Rp 3,900,000.- (US$ 1,500). Solaray has a 66-month warranty.

Another option for water heating is technology which utilizes waste heat from air conditioners.
There are two brands of these storage water heaters, Nizhowa and Eterna, available in Indonesia.
Nizhowa provides hot water storage units of 40 - 300 litres, priced US$400 - $1,500. The hot
water unit of this product is produced in Indonesia. PT Wijaya Karyais the license holder to

% Prior to the devaluation of the Rupiah.
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produce Eterna hot water storage, the air conditioner unit is produced by a Japanese company.
Eterna sells its storage water heater of 100 liter at Rp 1,780,000 (or US$ 700) under athree year
warranty. Eterna has 9,000 BTU/h and 1,200 BTU/h types of combined AC and hot water
systems. Each is claimed to consume 620 and 780 watt respectively, and priced at about
US$1,200 and $1,600. The chance to market this type of product is amost as great as the split air
conditioner market can absorb, as this can be combined with split household air conditioner
installations, including existing ones.

STRATEGY |l: HIGH-EFFICIENCY APPLIANCES

The residential sector consumes about one-third of all electricity sold in Indonesia. Only two
percent of all residential electric customers (about 400,000 households) are in PLN’ s top two rate
categories (R3 and R4). The other 98 percent of the customers are in the lower rate categories
(S1, R1 and R2), which means they have less than 2,200 VA capacity service.'

Table 20. Profile of Indonesia’s Residential Customers

PLN Rate Category S1 R1 R2 R3 R4 Total/Ave

Capacity <250 VA |250-500 VA |0.5-2.2kVA [2.2-6.6 kKVA |>6.6 KVA

Revenueyield ($/kwh) |$0.03 $0.05 $0.06 $0.12 $0.16 $0.07

Number of customers 147,959 7,826,387 1,463,180 (93,018 28,951 9,559,495

in Java (1.5 percent)|(82 percent) [(15 percent) |(1 percent) |[(0.5 (100
percent) percent)

Average use in rate class|78 59 168 514 1,497 85

(KWh/mo)

Number of customers{11,893 3,724,894 897,260 23,389 3,294 4,648,837

outside Java

Average use in rate class|93 43 124 456 2,052 62

(KWh/mo)

Largest end use lighting lighting, refrigerator, |air air

in rate class refrigerator  |lighting conditioner |conditioner

Source: PLN sales data. April 1993 - March 1994.

Electricity consumption of low-income households differs significantly from that of high-income
households. For low-income households, the most important end uses of electricity are lighting,
refrigeration, television, and water pumping. For higher-income consumers, air conditioning is
the largest end-use, accounting for 30 percent or more of total consumption. Estimates based on
asurvey of 1,207 households (in the report “Power Demand Analysis for Java’ 1993) suggest
that refrigerators account for 23 percent of the average home energy hill, followed by air
conditioners at 20 percent and lighting at 16 percent.

There are important distinctions between Indonesia s urban and rural popul ations with respect to
electricity use. For electrified rural households, lighting, TV, and water pumping are the most
important end uses. In urban areas, most electricity is used for lighting and refrigeration. The
growth of apartment buildings and townhouses shown below is an indication of the growing
market for residential air conditioning, lighting and refrigeration.

Table 21. Growth of Apartments and Town-Houses in Indonesia, 1990-96

18P N's Tariff Schedule, October 1994.
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1990 1991 1992 1993 1994 1995 1996
Number of units 1,849 2,081 2,378 3,024 4,428 9,786 14,585
Annual growth rate -- 13% 19% 27% 46% 121% 49%
Source: US Commercia Attache, US Embassy, Jakarta. “Building Materials: Miscellaneous.” June 1995.

Figuresin 1995 and 1996 are || EC estimates based on Kompas newspaper, 20 November 1996.
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Air Conditioning

Although few Indonesian households have air conditioners, sales are growing rapidly, and most
wealthy households have at least one air conditioner. A survey of electricity use on Java (2,499
households) provides an indication of the growing importance of air conditioning in the energy
costs of Java households.*” The survey found that, on average, air conditioning accounts for 20
percent of home energy costs for Java residents. However, this average masks large differences.
For wealthy households, air conditioning accounts for 30 percent of the total bill. For the mass of
households, air conditioning accounts for less than five percent of energy costs. Another survey
of 652 households in Jakartain the lowest three rate categories (R1, R2, and R3), found that air
conditioning accounted for eight percent of home energy costs on average.’®

Statistical analyses of the Java survey data show that just 2.7 percent of households had air
conditioners. However, air conditioner use is growing extremely rapidly, and the saturation of air
conditioners is quite high among the richer households in the higher residential rate categories.
Of the 100,000 Java households in the highest rate categories (R3 and R4), 64 percent have an
air conditioner. However, for the 6.5 million Javanese in the lowest rate category (R1), the
saturation of air conditioners is less than one percent. The table below extrapolates from the
survey datato establish very rough estimates of the 1994 installed population of residential air
conditioners by rate class.

Table 22. Estimated Population of Residential Air Conditioners in Java, 1994

Rate Class R1 R2 R3 R4 Total/Ave
Ave. household energy use (kWh/mo)?® | 59 168 514 1,497 123

No. customers? 7,826,387 | 1,463,180 | 93,018 28,951 9,412,536
Saturation of A/CS’ 0.9% 7.9% 60.4% 76.4% 2.7%
Estimated number of A/Cs’ 70,400 115,600 56,200 22,100 264,300

aBased on PLN electricity salesdatafor April 1993 - March 1994.

b Based on survey sample of 1,207 of Java s 9.5 million residential customers.

¢ Number of customers multiplied by the saturation rate for each tariff class. Numbers rounded to the nearest 100.
Source: “Power Demand Analysis for Java.” Hyundai Engineering and PT Arkonin. 1993

Local production of air conditioners consists of assembly of window, split and small packaged
units from a combination of imported and domestically-sourced parts. Industry sources estimate
that roughly 30 to 50 percent of parts are imported, and the remainder are sourced locally. Inthe
late 1980s, most production of smaller air conditioners was window units. Since then, the
market has shifted to favor split systems. A modest percentage of window and split units -- on
the order of 10 to 15 percent -- are imported as completely built up (CBU) units. Split systems
typically have a higher proportion of imported components than do window units. In a
residential split-system air conditioner, the interior unit is often imported in CBU form and the
exterior unit (compressor, cabinet, coils, fan, etc.) is assembled with local components and
imported parts.

7« power Demand Analysis for Java.” Hyundai Engineering and PT Arkonin. 1993.
8 “Study of the Impact of Using Energy Saving Lamp and Electronic Ballast for the Household and Office
Customersin Jakarta,” PT Arkonin. November 1993.
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A 1990 market survey found that, according to Ministry of Industry records, 18 companies were
licensed to produce air conditioners, and that total licensed production capacity was 293,000 per
year.® However, only seven of these 18 companies were actually in operation. According to the
Association of Electronic and Electrical Home Appliances Industries, seven companies currently
produce air conditioners in Indonesia, as of 1997. These are listed in the table below:

Table 23. Companies Producing Air Conditioners in Indonesia in 1997

Brand Name Company Type of Unit
Daikin PT Daikin Indonesia window, split
Mitsubishi PT Lippo Melco window, split
National, Eolia PT National Gobel window, split
Sanyo PT Sanyo Industries window, split
Uchida PT Samsung Maspion window, split
Goldstar, Edenia PT LG Astra Electronics window, split
Sharp? PT Sharp Y asontalndonesia window

Toshiba PT Topjaya Antariksa Electronics Window, split

*Sharp may be phasing out production of air conditioners to concentrate on refrigerators and TV's
Source: Association of Electronic and Electrical Home Appliances Industries of Indonesia and market monitoring

9 «Ajr Conditioner Market and Industry in Indonesia.” PT Capricorn. September 1990.
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Refrigerators

With some 20 million electrified households all over Indonesia, there are now about eight
million refrigerators in the country, and domestic sales exceed 500,000 units annually. The value
of refrigerator production has been increasing at arate of more than 20 percent annually, and this
trend is likely to continue. Japanese joint-venture firms currently dominate the refrigerator
market. The future trend in the residential sector will be toward an increased proportion of larger,
two-door refrigerators.

Table 24. Sample of Refrigerator Prices in Indonesia

Brand Capacity Electricity Door Price + VAT
General Electric 470 liter 250 Watt 2 doors Rp 2,331,670
Sharp 505 liter 190 Waitt 2 doors Rp 2,734,765
LG/Goldstar 310 liter 120 Watt 3 doors Rp 1,773,530
Sanyo 170 liter 50 Watt 1 door Rp 671,550
Electrolux 175 liter 70 Watt 1 door Rp 739,860
Toshiba 190 liter 70 Watt 2 doors Rp 1,061,500
Mitsubishi 198 liter 85 Watt 2 doors Rp 1,181,400

US$ 1 = Rp 3,400 in November 1997, at MAKRO wholesale store. Other store sells at dightly higher prices.
Imports and exports of refrigerators for the period 1992-96 were as follows:

Table 25. Imports and Exports of Refrigerators and Freezers
(value in thousands of US$)

HS Code |Description 1992 [1993 [1994 [1995 [1996

Imports

841810 |Refrigerator-freezer, 2 doors $3,853  |$2,700  [$891 $1,742  |$1,554

841821 |Household refrigerators $608 $980 $706 $3,212  |$3,372
(compressor type)

841822 |Household refrigerators $1,005 |$780 $427 $618 $3,463

(absorption type, electrical)

841829 |Other household refrigerators $845 $260 $365 $735 $1,594

841830  [Chest-type freezers, <800 liters  |$790 $281 $165 $1,518 $1,471

841840 |Upright-type freezers, <900 liters |$175 $138 $46 $175 $150
841850 |Refrigerator/freezer display|$2,790  [$3,800 |$6,484  |$7,444  ($9,690
counters, cabinets, showcases
Total $10,066  |$8,939 $9,084 $15,444 1$ 21,294
Exports?
841810 |Refrigerator-freezer with separate|3,998 13,080 [Na $8,565  |$9,604
doors
Total $4,247 $13,725 |$0 $8,565 $9,604
#Value of exports of all other types of refrigerators and freezers besides 2-door refrigerator -freezers was
negligible.

Source: Central Bureau of Statistics (BPS)
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Chapter 4 Commercial Sector

The commercia sector includes hotels, shopping facilities, office buildings, hospitals and
government buildings. This sector is growing rapidly in Jakarta and in other parts of Indonesia,
such as hotelsin Bali, and office buildings in Surabaya, Medan, and on the island of Batam.

Overall, the commercia sector consumes about 20 percent of the electricity sold in Indonesia.
Air conditioning accounts for 50-65 percent of total electricity consumption in the commercial
building sector. Lighting is the next largest end-use, accounting for roughly 20 percent of the
total electricity use. In 1992, PLN sponsored a survey of more than 700 commercial buildingsin
Jakarta in order to design its pilot demand-side management (DSM) program. This survey
confirmed that air conditioning consumes a significant portion (greater than 25 percent) of total
electricity in hotels, restaurants, supermarkets, and public buildings.

The newest buildings are inherently more energy-efficient than those built five or ten years ago, due to the inclusion
of more modern, advanced equipment such as automated controls, central air conditioning, and fluorescent lighting.
But many opportunities to save energy are still being missed because contracts are won primarily on the least cost.
Building designers and contractors do not emphasize energy efficiency or reduction of building operating costs.

STRATEGY: EFFICIENT TECHNOLOGIES FOR COMMERCIAL BUILDINGS

Electricity prices for commercial customers have risen over the past severa yearsin Indonesia,
causing increased interest in energy efficiency. Some buildings have changed to higher-
efficiency lighting equipment and have taken action to reduce the operating costs of their air-
conditioning systems. Most large, new buildings in Jakarta now install building automation
systems (BAS), which can save energy, but the systems tend to be low-end units lacking many
energy management features. Further, the trend in new office construction isto use ahigh
amount of exterior glazing, which allows a high level of heat gain and greatly increases the air
conditioning load of the building, compared to buildings that incorporate more insul ating
construction materials.

Many of the buildings that are older than 20 years or so are of relatively low quality, and energy
efficiency retrofits are not financially compelling. However, in the context of arenovation
project or new construction, energy efficiency can be very attractive if high-efficiency
technologies and measures are incorporated at the earliest design stage possible.
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Table 26. Growth of Office Space in Indonesia, 1990-1996

(Unit: thousands of m2)

Location 1990 | 1991 1992 1993 1994 | 1995 1996
Jakarta 1,300 | 1,702 | 1,994 | 2,296 2,550 | 3,027 | 3,499
Surabaya 88 97 106 114 138 154 172
Bandung 26 28 30 32 34 36 39
Semarang 14 17 18 20 22 24 27
Other areas 86 95 103 111 118 127 137
Total 1514 | 1939 | 2251 | 2573 2,862 | 3,369 | 3,874
Growth -- 28% 16% 14% 11% | 18% 15%

Source: US Commercial Attache, US Embassy, Jakarta. “Building Materials. Miscellaneous.”
June 1995. Figures for 1995 and 1996 are estimates based on data from Kompas newspaper.

Table 27. Commercial Building Development in Greater Jakarta

Type of Properties | 1994 1995 1996 1997 1998
Offices (‘000 sgm.)® | 2,550 3,027 3,499 4,095 4,815
Apartments (unit) ® 5,236 9,137 19,821 38,821 40,762"
Malls (‘000 sgm.) # 1,002 1,399 1,780 2,260 2,373
Total 8,788 13,563 25,100 45,176 47,950

) 1996 and 1997 figures from PT Colliers Jardine, cited in Kompas newspaper, 20 Nov 1996.
) YBUL estimate based on 5 percent growth rate per year, due to tight money policy in 1997.
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Commercial Buildings

Brief Background/
Overview of
Subsector

Key Factors,
Variables and
Barriers

Locations

RE/EE
Experience

Current Situation
and Opportunities

Companies
Responding to
Survey

Commercial building services in Indonesia include office buildings, apartments, and shopping
centers. In the last four years, the number of office buildingsin greater Jakarta has been
growing at 17 percent per year and shopping centers at 31 percent per year. However, Jakarta
has become oversupplied with apartment buildings and shopping centers, particularly in light
of the current economic situation, so growth is expected to slow for at least the next year.
Medium to high-end properties are the most promising potential market for energy efficiency.
Some of the commercia buildings that were built within the last five years have installed
building automation systems (BAS). However, design specifications in many buildings work
against optimal energy performance, for example:

Close to 100 percent externa glass walls.

Over capacity in standby diesel generating sets, and transformers.

Malfunctioning of sensors and control systems causing energy waste.

Not designed to accommodate smart building technology.

Indonesia’s commercia buildings consume 10 to 25 watts per square meter for lighting, and
30 to 60 watts/sg. m for air conditioning.

Jakarta; other major cities.

A building code was established in 1996, but industry compliance is voluntary. There isno
special requirement regarding energy use for commercial buildings

Many new large properties in Indonesia are now operating in difficulties caused by the poor
monetary condition in Indonesia. Rupiah depreciation against many hard currencies has
caused financial losses and marketing problems to property managers that borrow heavily in
foreign currency. Under this situation, it will be difficult for such companies to borrow or
invest energy saving equipment. However, there is a small opportunity for energy service
companies to introduce simple and low cost energy management system.

Owners/operators of commercial buildings which expressed interest in improving energy
efficiency:
- PT Bank Central Asia, Jakarta

BPPT (Ministry of Technology), Jakarta (government agency)

Slipi Jaya Plaza, Jakarta

Gedung Menara Duta, Jakarta

Bank Papan Sejahtera, Jakarta

PT Dharmala Intiland (commercial developer), Jakarta
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Hotels
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According to the Indonesian Central Bureau of Statistics, hotel services grew from 7,117
hotels and inns with 150,234 rooms in 1991 to 8,439 hotels and inns with 198,085 roomsin
1995. These figures represent an average growth rate of four percent yearly in the number of
establishments and seven percent yearly in number of rooms. As of 1996, the 673 Indonesian
hotels with a star classification totaled 63,090 rooms. Of these hotels, 62 hotels had 200
rooms and more. Hotels with more than 200 rooms have 500 kVVA or greater electricity
service, and are potential energy efficiency clients.

Asof 1997, Indonesia has 49 new and old hotel chains with atotal supply of 35,898 rooms, or
an average of 733 rooms managed by each hotel chain. In the greater Jakarta area, 16 new
hotels (international and domestic chains) with three to five-star rating are scheduled to be put
into operation between 1996 and 19997,

In Jakarta, most hotels of three stars or above are making profit. Hotels in this category
charge at least Rp 150,000 (or more than US$ 60) per room per day.

Jakarta, Bali, and large citiesin other islands.

Most hotels built within the last 10 years have installed energy saving technology. The newest
hotel buildings have building automated systems. This equipment is 100 percent imported
from US, Germany, and Sweden. There is no special requirement for energy use in hotels, but
competition in among hotels encourages cost reduction wherever possible.

Most hotelsin Indonesia are charging their guestsin US dollar rates. However, with current
rupiah depreciation, the rates have become 40 to 60 percent more expensive. This has caused
many domestic guests to reduce their length of stay, or switch to lower-end hotels. For those
hotels with no energy saving equipment, there are opportunities to improve their energy
efficiency, through retrofitting and better energy management system.

Hotels which indicated interest in energy efficiency:
PT Ambarukmo Palace, Y ogyakarta
PT Hotel Atlet Century Park, Jakarta
BUMN Natour Garuda, Y ogyakarta
Nusa Dua Beach Hotel, Bali
PT Sanur Beach Hotel, Bali

2 |ndonesia Property Report, Volume |, No. 03, 1996
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Electricity End Uses in Small and Large Hotels

OgSmall Hotels glLarge Hotels

A | —
Refrigerator J_—‘—‘—,

Light

HotWater

End-Uses

Telecomm
Elevator

Other

0% 10% 20% 30% 40% 50% 60%

Source: “Power Demand Analysis for Java” Hyundai Engineering. 1993. Adapted by I1EC.
Small hotels have less than 200 KV A electric service; large hotels have greater than 200 KVA.
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From 1991 to 1994, the number of Indonesian hospitals grew from 994 to 1,039 facilities,
with capacity growing from 112,779 beds to 116,847 beds. Of these, 48 hospitals have 300
beds or more, and have 200 kVA to 1000 kV A electricity service. The number of modern
hospitalsin the big cities is growing at a rate of more than five percent per year.

Most hospitalsin big cities that serve medium to high-income patients are making a profit.
Hospitalsin this category charge a minimum of Rp 75,000 per bed or more than Rp 150,000
per room per day. Thereis no specia regquirement governing energy use in hospitals.
However, there is a need to provide uninterrupted power supply for the emergency rooms and
operating rooms. Often the damaging of medical equipment is caused by low quality of
electric power supply (PLN or self generated).

Jakarta and other large cities

Most hospitals were built more than 10 years ago. Fewer than ten of the newest hospitals have
building automation systems.

Hospital and health services are less affected by the current recession than other commercial
subsectors. However, health service charges are not to be increased parallel to US dollars
exchange rates. Thisis apparent in medium class hospital and government hospitals, and has
caused lower profits which is an extra barrier to invest in more expensive energy efficiency
equi pment.

PT RS St. Borromeus, Bandung, Java
RSUP Dr. Hasan Sadikin, Bandung, Java
PT RS Islam Jakarta, Jakarta

RSU Persahabatan, Jakarta

PT RS Pondok Indah, Jakarta

RSU Samsudin SH (public), Sukabumi
RSUD Dr. Moewardi, Surakarta

RSU Emanuel, Banjarnegara

RSU Palembang (public), Palembang
RS Jantung Harapan Kita, Jakarta

RS Mata Cicendo, Bandung

RS Jiwa Bogor, Bogor

RS Jiwa Pusat Jambi, Jambi

RSAB Harapan Kita, Jakarta®

2 Note: RS stands for Rumah Sakit, meaning hospital .
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KEY TECHNOLOGIES

Solar Thermal Water Heating

Solar thermal water heating (STWH) technology was first introduced in Indonesiain the 1970s,
starting with thermosyphone type (passive system) technology, active system, flat plate collector,
and the most recent technology of evacuated heat-pipe solar collector. Technology improvement
in every part of STWH system has a so been developed to improve the performance and to
reduce the cost. Many brands of STWH are available in Indonesia, including Solahart, Solar
Edwards, Sunbather, Solarix, Thermomax, Beasley, Sola-kleen, Sunrays, Rheem and Handal.
These are fully imported or assembled and are dominated by Australian products. There at |east
three local manufacturers are identified as shown in Table 19. One of them, PT Nasiem Heater,
claimsto have been developing STWH since 1960.

During the 1970s, STWH technology was introduced successfully in high-end town houses, real
estate developments, cottages and resort hotels. It was primarily targeted to higher-income
customers as a prestigious commodity. Currently, many high-end real estate developments like
Pondok Indah in Jakarta and cottages and resort hotels in Puncak, one of the most popular areas
for weekends and holidays, are equipped with STWH systems.

High capacity STWH (more than 600 litres) can be economica and effective to use in three
categories of commercial sector facilities: hotels, apartments, and hospitals. Electricity costs are
relatively high in these sub-sectors, providing greater incentive for high-efficiency technologies
including STWH. Hotels and resort hotels are growing quickly especialy in tourism areas such
astheidand of Bali and in Jakarta, Y ogyakarta, Bandung and other citiesin Java.

The development of STWH technology is starting with the thermosiphone principle system (flat
plate collector system) which is suitable for household users and available from 50 to 600 liters
capacity. Every producer offers a different warrantee between three and seven years.
Technological improvement of this system is mainly related to the materials used for the
collector or storage, coating, and insulation systems. These systems are usually equipped with an
electric heater (electric booster) to compensate the temperature when bad weather occurs. STWH
systems can be specially tailored for commercia applications.

The most recent technology is STWH with a vacuum tube solar evacuated heat pipe for both
households and commercia sectors. Its advantage is that in bad weather the system still works,
because the heat pipes give the thermal diode effect, meaning that heat can be transported only to
the condenser end of the tube (heat terminal) — and not in the reverse direction. So any heat
losses during absence of solar radiation are avoided and additional controls are rendered
unnecessary. To date, no importer or supplier of STWH using this new technology of vacuum
tube solar evacuated heat pipesis active in Indonesia.
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Appendix A: Background on PSKSK Scheme

Thismaterial is an overview of Decree No. 1895.K/437/M.PE/1995 (or the Decree), issued on 8 December 1995, by
Mr. 1.B. Sudjana, Minister of Mines and Energy, of the Government of Republic of Indonesia (the GOI). The Decree
is about “The Provision on the Selling Rate of Electricity for Small Power Generating Plant Owned by Private
Enterprises and Cooperatives” or abbreviated in Bahasa Indonesia as PSK SK. The Decree sets forth a pricing
scheme and related terms and conditions for the sale of electricity from privately owned, small-scale power
generating plants (PSKSK) to PLN, the state owned utility company. The terms and conditions are intended to
simplify the procedures for private sector participation in the generation, transmission and distribution of electric
power in Indonesia. The Decree revokes Decree of the Minister of Mines and Energy No. 1601.k/45/M.PE/1995,
dated 8 October 1995.

The Scope of the Decree

The Decree defines a PSKSK as a power generating plant owned by private sector or a
cooperative, with an installed capacity, or excess capacity in one generating center of no more
than 30 MW for Java-Bali system, or 15 MW for system outside Java-Bali area. Furthermore, the
decree applies only to electricity generated, transmitted and distributed for purposes other than
the transmission of electronic communications or signals. Once a PSKSK obtains the requisite
approvals and licenses, it may distribute its electricity through the PLN system, which is defined
asaPLN system or asubsidiary of PLN for the distribution of electricity.

In this context, the Decree addresses the pricing of electricity generated by a PSKSK and
delivered through the point of interconnection with the PLN System. The Decree provides that
each PSKSK is solely responsible for its interconnection to PLN’s High Voltage or Medium
Voltage distribution network. Each PSKSK must provide its own financial sources, logistics,
developing the infra structure, install its own equipment, negotiate land clearance to reach the
PLN grid, and maintain its cooperation with PLN’s system.

Contracts for the Sale of Electricity

The Decree provides the terms and conditions for the sale of PSKSK electricity to PLN under

two types of Power Purchase Agreement (PPA):

(@) Non-Firm Capacity contract. The sale of electricity by PSKSK to PLN in an amount
determined by reference to both the PSKSK’ s generating capacity and the needs of PLN.
Only the energy price isrecognized in the contract. The amount of the electricity is not fixed,
and the contracts valid up to one year, renewable upon agreement of the parties.

(b) Firm capacity contract. The quantity of the electricity is fixed in advance by the parties.
Under this contract, a small producer is entitled to sell to PLN up to 100% of its stated
production capacity (in the agreement). The energy price and the capacity price are fixed in
the contracts. The contracts have aterm of 3 to 20 years.

Prioritization of Energy Sources

The Decree gives preference to generating plants using particular sources of energy as follows:

(a) First priority to generating plants using: wind, solar, and mini-hydro energy

(b) Second priority to generating plants using: agricultural waste, industrial waste, municipal
waste, dendrothermal, and geothermal sources.

(c) Third priority to generating plants using: co-generation system fired by natural gas, coal, or
natural oil.
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(d) Fourth priority to generating plants fired by: natural gas, coal, or natural oil.

The Decree provides no limitation with respect for the purchase of electricity from the First and
Second priorities, besides providing higher prices compared to the Third and Fourth priorities.
The decree encourages the development of renewable energy sources. From the Third and Fourth
priorities generating plants, PLN is allowed to buy a maximum of 25% from the capacity
allocation (total amount of electricity purchase from all private producers) of PLN system.

Determining the Price of PSKSK Electricity

The prices of electricity under PSKSK contracts are the prices at the interconnection point with
PLN system. Every year, the Minister of Mines and Energy will announce new selling prices
(based on PLN’s marginal cost), and electricity alocation in PLN system.

(8 Non-Firm Capacity Contracts

Under this contract, the rates of electricity (or the energy rate) are expressed in Rupiah per kwWh. There are two
energy rates, for peak load (18.00 — 22.00 p.m.), and off peak load (22.00 - 18.00 p.m.). The rates applied to the
actually energy delivered by PSKSK to the PLN system at the interconnection point.

(b) Firm Capacity Contracts.

Under Firm Capacity Contracts, the rate has two components: (1) the Energy Rate, and (2) the
Capacity rate. The energy rate is calculated similar to the above. The capacity rate is a premium
to recover the company’ s investment faster. Both rates are calculated per kWh delivered during
peak and off peak load. The Minister of Mines and Energy prefer to the small power producer
with firm capacity, since thiswill help PLN provide more dependable electricity supply.

A small power producer (SPP) of the first and second fuel priority with PPA under PSKSK, for the first year of
operation, may choose:

(1) theenergy rate announced at the time the plant become operational, or,

(2) 95 % of the energy rate announced at the time the contract is signed.

However, SPP of the third and fourth fuel priority hasto live with the price in the contract.

Administrative Issues
Interest small power producers could participate in PSKSK project by giving attention to the
following event and conducting these administrative activities:
(8 PLN will make annual announcement about:
capacity (power) allocation
published tariff
(b) standard contracts will be available at PLN’s Regional Office
(c) interested private companies and cooperatives should submit proposalsto PLN Regional Office; these should
consist of:
- act of incorporation
layout of proposed power plant
drawing and technical specifications
metering and relaying diagrams for interconnection
generation process and proposed contract period
other necessary related information
PLN will evaluate proposals within 60 days and a written approval (if any) will be given with a copy to
the government (DGEED).
(d) based on PLN’s approval, SPP should apply for IUKU (License for Electric Power Supply to the Public) to
DGEED
(e) contract for new projects, after PLN’s approval
DGEED will issue a Letter of Preliminary Approval (LPA)
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when using investment facilities, SPP should proceed to BKPM (Coordinating Investment Board) for
applying SPPP/SPPM (Investment Approval)
contracts should be signed after the issuance of SPP/SPPM.

Existing Facilities (excess power)
Contracts may be signed after PLN’s approval.

A PPA contract will be no longer valid if one year after signing of a PPA, there is no Financial
Closing. After the financia closing, there will be two years construction period for the SPP to
deliver the power to PLN. Thisisin accordance with the Minister of Mines & Energy Decision
No. 093/45/M.DJL/1996 on Capacity Allocation and Published Tariff for SPP's.

Barriers to PSKSK and PPA Implementation
PSKSK isanew concept (introduced in 1995), and the design of PSKSK seems not to have
involved enough businesses and local bankers. As aresult, the scheme now faces several
barriers:
Investment in renewable energy power station will involve US$ 1,500 — US$ 2,500 per kW
to be installed. This means US$ 25 million for 10 MW power station that will attract serious
investor to spend his efforts in remote area for long period. This sum of money istypicaly
too large for local small private companies or cooperative to manage.
Under a normal debt equity ratio of 65:35, the bank will take the majority position in the
deal, normally for a period not less than 7 years. This will make the bank uncomfortable, and
therefore, will ask additional collateral on top of a PPA and the project’s assets, which is
difficult to provide.
Local banks loaning rupiah will charge 19% - 24% p.a. prior to July 1997, and currently the
rupiah interest rate is as high as 30% - 40% p.a. (temporary during tight money policy). In
this case, the best chance is for a manufacturing establishment with excess generation
capacity to sell to PLN, or those that need small additional loan to invest.
If foreign currency loan isinvited, the foreign bank will require a strong business track
record from the borrower, which, in many cases the borrower does not have. Furthermore,
only for five years the project’s (with firm capacity) income will be adjusted to rupiah
exchange rate, and this will make the foreign banker uncomfortable.
Many local investors need guidance in the following areas:
(1) Estimating the time and expenses required to design the project,
(2) Negotiating the equity to be provided,
(3) Dealing with legal matters in land clearance and permits,
(4) Presenting afeasibility study that will convince PLN and the bank.
Reliable data on renewable energy resources such as statistics on rainfall in the sub region,
and monthly statistics on ariver’s debit for the last twenty yearsis rarely available. This will
create a tough negotiation with bank and PLN.

Furthermore, to deal with more than US$ 10 million project without strong guarantee, normally
the local bank requires more than three months to approve when the loan is not syndicated. This
time frame is calculated after the submission of all documents. A syndicated loan with larger
loan amount will take longer period to negotiate.
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Guidelines for the Implementation of a PPA

The time constraint is the biggest challenge to overcome, in this case, the following seven steps

may help small domestic investors to get financial closing:

(1) Prepare prefeasibility studies for several PSKSK projects, while awaiting the invitation of
PLN for PSKSK.

(2) Make abrief summary of the prefeasibility studies to invite potential foreign partner(s) to
strengthen equity position as well as business reputation in ajoint venture company.

(3) Form ajoint venture company to run PSKSK projects

(4) Submit PSKSK proposalsto PLN in response to the PSKSK invitation.

(5) Start negotiating with banks immediately after receiving preliminary approval, to enable the
selection of acceptable design engineering consultant and engineering procurement
contractors.

(6) After a PPA signing, immediately engage in feasibility and detailed design of the project, and
processing all legal permits and licenses.

(7) Submit feasibility study to bank not less than six months before one year end, then follow
through with bank requirements.
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Appendix B: Import Duties and Taxes on Equipment

Import duties represent a potential barrier to the import of sustainable energy equipment not available locally.

REPORTED TARIFF AND DUTY RATES

ITEM HARMONIZED CURRENT TARIFF
CODE
Import Duty VAT
Wind Turbines 8502.30.00 15% 10%
Solar Cells (unmounted) 8541.40.30 5% 10%
Solar Cells (assembled into panels) 8541.40.20 5% 10%
Diodes silicon or germanium 8541.10.00 0% 10%
(static converter - rectifiers) 8504.40.80 15% 10%
Steam or other vapor -generating boilers, <45t/hour 8402.11.00 15% 10%
including biomass boilers (water tube only) >45t/hour 8402.12.00 15% 10%
Hydraulic Turbines
<IMW 8410.11.00 0 10%
IMW-10MW 8410.12.00 0 10%
<10MW 8410.13.00 0 10%
Hydraulic turbine parts 8410.90 0 10%
Steam Turbines
Steam turbine for water transportation 8406.10 0 10%
>40 MW output 8406.81.00 0 10%
<40 MW output 8406.82.00 0 10%
Steam turbine parts 8406.90 0 10%
Generator sets (plus prime mover shipped as a unit)
Geothermal 750 KVA-6000KVA 8502. 15% 10%
Geothermal >6000KVA 8502. 15% 10%
Transformers (liquid dielectric)
<650 KVA 8504.21.00 5% 10%
650 KVA-10,000 KVA 8504.22.00 5% 10%
>10,000 KVA 8504.23.00 5% 10%
Transformers (high frequency)
<1KVA 8504.31.20, .40, & .60 5% 10%
1KVA-16 KVA 8504.32.00 15% 10%
16-500 KVA 8504.33.00 15% 10%
>500 KVA 8504.34.00 15% 10%
Inverters 8504.40.80 10% 10%
Lead Acid Batteries (storage) 8507.10.00 25% 10%
8507..20.40 & .80 25% 10%
Solar Thermal Boilers 8402.19.00 25% 10%
Solar Water Heaters 8419.19.00 25% 10%

Source: Indonesian Customs Tariff Book RL-01/1996 for Components of Renewable Energy Equipment, and

Electricity Generation
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In order to calculate their import purchases, local businessmen also include 2.5% of income tax income tax on the
total cost of sales up front. In order to encourage local assembly rather than the import of fully assembled goods, the
duty rate is lower for completely-knocked-down (CKD) goods and components.

REPORTED TARIFF AND DUTY RATES

ITEM HARMONIZED CODE CURRENT TARIFF
Import Duty VAT STLG*)
Magnetic Ballast 8504.10.000 15% 10%
Electronic Ballast 8504.10.000 15% 10%
Power Capacitor 8532.10 0% 10%
Other fixed capacitors (tantalum, aluminum, | 8532.21, .22, .23 0% 10%
etc.)
Adjustable capacitor 8532.30 0% 10%
Parts of capacitors 8532.90 0% 10%
Compressors for Air Conditioning 8414.80.210 0 10%
Other compressor 8414.80.290 0 10%
Refrigerating, Freezers,
Refrigerating + freezing with separated ext. | 8418.10.000 20% 10% 20%
door
Refrigerating - household, compression type | 8418.21.000 20% 10% 20%
Refrigerating - household, absorption type, | 8418.22.000 20% 10% 20%
electrica
Vertical freezer > 900 liters 8418.40.000 20% 10% 20%
Air conditioner - window or wall mounted | 8415.10.000 10% 10% 20%
Air conditioner - in motor vehicles 8415.20.000 25% 10% 20%
Combined cooling & hesating cycle - valve 8415.81.000 10% 10% 20%
regulated
Electrical Motors: CKD **)-
Others
DC motors below 37.5W 8501.10 0% -15% | 10%
Universal motor (AC/DC) > 37.5W 8501.20 0% -15% | 10%
AC motor single phase 8501.40 0% - 15% | 10%
AC motor multi phase 8501.51 0% - 15% | 10%
Lamps:
Electric filament or discharge lamp for cars | 8539.10 5% 10%
& others
Halogen wolfram 8539.21 20% 10%
Fluorescent, hot cathode for decorative 8539.31 20% 10%
purposes
Other fluorescent lamps 8539.31.900 5% 10%
Mercury or sodium vapor lamps 8539.32 5% 10%
8504.40.80 10% 10%
Heat exchange units 8419.50.000 5% 10%

*) STLG = sales tax on luxury goods, aso applicable on imported cabinets and furniture of AC and refrigerators
**)CKD = completely knocked down with 0% import duty, others non CKD = 15% import duty
Source: Indonesian Customs Tariff Book RL-01/1996 for Components of Renewable Energy Equipment, and

Electricity Generation
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