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I. INTRODUCTION

1. Indonesia has witnessed a rapid growth rate of
energy consumption over the last several years. This trend
is understandable of course in terms of the economy's
initial relatively low energy base.

Indonesia fortuitously has been endowed with
copious hydrocarbon energy reserves whose current production
level enables it to be a net exporter. Moreover oil and
natural gas are Indonesia's most important sources of
export earnings and these are important for achieving its
development goals. At the same time, given the current
energy surplus and the Indonesian economic situation, it
may be advantageous to subsidize alternative energy sources
for domestic needs. However with the advent of new and
renewable sources of energy, if indeed they materialize,
they could possibly play an important role in meeting the
inevitable increase in domestic demand for energy and thus

release such subsidy funds for other development purroses.

2. The transformation of domestic eneray consumption

is taking place for several reasons. It is both a function
of the rise in population and the degree of national economic
activity. What has been insufficiently recognized, however,
is that it is difficult to keer energy develooment apace

with the growth rates of these two variables. Furthermore

there are constraints on energy develooment at the rural

level including such factors as inefficiencies of scale,



the lack of financial resources and the reluctance to

1/
invest in new facilities.
3. A pervasive and major source of energy at the rural
2/
level is that of firewood. ~ However, changes from its

traditional cycle of production rate and functional use
could have severe environmental impact not the least being

that of soil erosion and degradation.

4. While gaps in understanding the role of energy in
rural areas still persist, energy has become an integral
part of rural development. Thus it is imperative that

local resources, such as the avallability of skills, leader-
ship, financial resources and marketing systems etc., be

developed and mobilized for energy production,

1/ Kadir, A and Arismunandar, A., Enerqgy problems of the
Developing Countries with Special Reference to the
Firewood. Dilemma in Indonesia. Eleventh World Energy
Conference, Munich, September 8 - 12, 1980,

2/ S§. Hadi c.s., Utilization of firewood dillema and

- agricultural wastes in Indonesia: Progress report
presented to the National Committee World Enerqgy
Conference Workshop on Energy Resources for 0il Subs-
titution, Jakarta, April 24 - 25, 1979. Alsq see,

H, Soesastro, Energy and rural develooment in Indone-
sia. Paper presented before the Research Immlementa-
tion Workshop on Energy and Rural Develovment, Chiang
Mai, Februarv 5 - 14, 1980,




ITI. ENERGY PROFILE

0il, NWatural Gas, Coal:

5. Indonesia has appreciable amounts of hydrocarbon
eneray sources including oil, natural gas and coal. For
instance, recoverable deposites of oil are estimated at

approximately 50 billion barrels whereas mroduction

levels reached 570 million barrels in 1980,

6. Natural gas devosit are estimated at about
30 trillion cubicfeet with a production level in 1980 of
about 1048 million cubicfeet. Howevaer 27% of this is

still being flared,

7. As for coal, possible reserves in Sumatra are
calculated to be about 15 billion tons with oroven reserves
up to 600 million tons. Coal reserves have also been found
in Kalimantan but its quality has not yet been assessed.
Pre~war nroduction of coal reached a total of 2,000,000
tons while current ovroduction is about 300,000 tons a vear.
if this annual figure is increased, production costs can

be reduced to about US$ 30/ton at the pitmouth.

Firewood

8. Like in many developing countries firewood has
been and still is a major and extensive source of domestic
energy. This is especially true for rural areas for

cooking and heating ourposes.



wWhile currently we do not have comprehensive or accurate
data on either the consumption or the production of timber
for firewood, nevertheless it is estimated that firewood
supply is about equal to the firewood consumotion, which
contributes about 50% of the total energy consumption and

80% of the needs of the rural areas.

Other

9. Many other conventional and unconventional sources

of energy have been investigated and gome are even in use, but
to-date thev renresent only marginal significance to the
nation's overall energy usage. These include hyvdropower,
which has an estimated hydroelectricity potential of

31,000 MW with widespread possibilities for further small-
scale electrical generation, and geothermal energy,

bicmass and bicgas energv, solar, wind, ocean and even

nuclear energy.

Infrastructure degglonment and rural electrification

10. Rural electrification is oroceeding at a rate of
approximately 600 villages per year though at present
only 7% of the 61,000 villages have been serviced.guopoly-
ing about 3,5 million people. Steps are now being
taken to expand the electrification scheme on three broad
fronts. These include the expansion of the existing
grid, the promotion of a microhydro development scheme
and the installation of diesel generators in remote

areas as an interim measure. Major constraints, however,



including the lack of adequate funding and the availabi-

lity of skilled manpower, hamper its implementation.

11. Management of the rural electrification programme
has been given to one of the community institutions at
the village level as is prescribed by the philosophy of
rural development. This philosophy requires that people
participate in rural development at all stages of planning,
implementation and evaluation. For instance law No. 5,
1979 stipulates that, to promote and develop the "“gotong
royong" or mutual help spirit of the villagers, it is
necessary to strengthen coordination activities by means
of village institutions includina village social
committees, neighbourhood associations and citizens
wards. Purthermore at the Kecamatan, or group of
villages level, management participation has also been
established. Plans formulated at these grassroots levels
are then submitted to higher levels of agovernment for
clearance. Government support for both managerial and
technical training has been provided and models for the
promotion of cooperatives and the State Electricitv

Cornoration have been develoned for future imnlementa-

. 3/
tion. —

——

3/ Speech by H.E. the Junior Minister for Cooperatives
~ before the Workshoo on Eneray in Rural Areas, Jakarta,
September 2, 1980,



Energy Consumption:

12. Two major trends are detectable in the domestic
consumption of energy in Indonesia. Firstly, its growth
rate has rapidly changed from an average of 10% »n.a.
during the first 5 vear plan (1968-1974) to 15% p.a.
during the second 5 year plan (1974-1979) with consump-
tion per capita growth-rate rising from 0.47 BOE to 1l.17
BOE over the last decade (1969-1979). The second trend
is that oil, though still the dominant socurce of enerqgy
in Indonesia's commercial energy mix, has a decreasing
role and stands at about 80% to-day. Natural gas and
even coal are increasing their proportion in the domestic
commercial energy composition. For example domestic
consumption of coal increased 46% to 190,426 tons in 1980
over the previous year while exports consisting of

anthracite and steam~coal reached 100.465 tons,

13. The share of commercial energy consumntion is
about equally distributed among the three major sectors
of the economy and has not shown any considerably
variation in recent years. However if we include non-
commercial energy consumption, which is mainly used in

the household sector, this sector would have the laragest

share.

14. Energy in the form of electricity has expanded
over the past decade, showing an increase in installation

capacity of 1621 MW which represents an average increase



of 24% a year. Nevertheless the per capmita installation
capacity is only about 16 Watts and covers onlv 7% of
the vooulation. The increase in public electricity
supply over the last 2 years has reached an average of

3 Watts per capita per vyear.

15, Preliminary assessments of non-commercial energy
consumotion is relatively large and, althouoh this is
declining, it still contributes un to 50% of total
energy consumption. More precise data on non-commercial
energy 1s in the process of being collected. Current
data relates mainlv to firewood which is the main source
of fuel in rural areas. One of the main measures to
offset this pervasive use of firewood is the introduction
and distribution of kerosene, though this apoarantly was
only possible given a substantial subsidy and its impor-
tance is still limited outside of urban centres. Y

The demand for firewood continues to increase at a rate
of around 3% to 4% per annum, which is larcer than the
population growth rate. Its total consumption was esti-

mated at about 39 millions tons in 1980.

Energy Policy

16. The core of Indonesia's enerqy pnolicy is to

guarantee that domestic energy supplies are available to

4/ T. Soerjadi c.s., Rural Development Policy in Indone-
sia and the role of enerqgy in its implementation. Paver
presented before the Research Implementation Workshop
on Energy and Rural Development, Chiang Mai (Thailand},
February 5 - 14, 1980.




meet domestic demand both quantitatively, qualitatively
and at affordable prices. This policy has the objective
not only of improving the welfare of the Indonesian
people but of also providing the necessary support for

rapid socio-economic growth.

17. Eneray Policy formulation is based on one of the
founding principles of the state, namely that land, water
and natural resources are state owned and should be used
for the optimal welfare of the poobulation. Given these
principles the following policy measures are recommended:
a) the formulation of a comprehensive and inteqrated
energy policy based on the develooment and utilization of
these resources, taking into account both domestic and
export growth in demand, and development of a long term
strategic energy supoly;

b) The conservation of oil based eneray, the main eneragy
source, and the development of non-oil energy resources,
such as coal, hydropower, windpower, geothermal eneray,
nuclear energy, solar energy, etc:

c) The development of cheap energy supplies in rtral
arcas which minimize damage to forestry, land and water;
d} The increased develooment and management of mineral
resources, and in particular that of eneray minerals, due
to their role as foreign exhanae earners for the financing
of national develooment;

e} The establishment of a national eneray nolicy which



is fully supportive of national develooment;

f} The increased develooment of electric power both

in rural and urban areas for the purpose of improvina
the welfare of the society in general and for triqgering

economic activities in particular.

18. Furthermore in order to facilitate the achievement
of these objectives the following policy measure is to be
taken, namely the economization and more efficient use

of 0il resources so as to maximize its value both in-
directly for earning foreign exchanae or directly as a
fuel for national development. This step can be streng-
thened by the use of available o0il substitutes, which due
to their site-specific nature and/or their low heat

guality, cannot be economically exported.

19, Measures to accomplish this can be summarized as
follows:

- intensification of survey and exmloration of
energy resources especially in new areas and the
creation of incentives to attract private
investment;

- diversivication to minimize the dependence on
o0il for domestic use by the develorment of subs-
titutes;

- conservation, by issuing regulations and conduct-
ing a conservation campaign to promote more

efficient use and saving of eneraqy;
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- indexation, of certain enerqgy sources for their
optimum utilization.
Necessary infrastructure development, such as
training, information, investment, R & D., laws and

requlations and techno-structure should also be under-

taken,
Implementation:
20. Efforts to establish long-rage planninc of energy

have been taken. These are based on both an estimate of
long-range domestic energy consumption and on assumptions
of a economic growth-rate of between 5.5 and 6.5% GDP up
to the year 2000, population growth of about 2% and an
energy elasticity of approximately 1.6% during the plannina
period.

Given these assumptions estimates for commercial
enerqgy demand should reach 934 million BOE by the end of

the period,

21. At present rates of oil production, total demand
would not be covered by domestic oproduction by the end of
Repelita Vv (1994}. =4 Consequently the role of oil in

the Indonesian energy mix would decline, while the contri-

bution of natural gas, coal, geothermal and hydropower

would increased.

5/ The Fifth Development Plan (Pelita V)



22,

grammes

- 11 -

At the rural level long term development oro-

have been consistently formulated and implemented

for the purpose of gradually transformina the traditional

village

into a modern one. Implementation of rural

electrification and the development of energy supplies,

includina locally available new and renewable sources

of energy, are an integral part of these programmes.

Implementation of this strategy is to take place over a

30 year time span starting with the beginning of the

Second Development Plan (1974-1979}.

23,

Major energy programmes for the 1980/81 veriod

are being financed by the National Development Fund.

These includes:

a'

Mining development, (research on processing
technology for minerals, oil and gas).
Geological development {mamning, exploration and
drilling, for inventary building.

Electricity development (erection of various
power plants, transmission and distribution
networks} .

The development of gas and other energyv resources
{(gas distribution networks and survevs on non-
conventional energy resources}.

Training and develooment of ohysical infrastruc-
ture.

In the same budget period foreign sources of

financing equivalent to Rp. 2692 billion will be available
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has made progress with 27 plants completed and a further
8 plants provosed for the current 5 year Develooment Plan,
Major constraints include both the lack of funds and the
availability of skilled manvower. Moreover the very
isclation of these areas, compounded bv the lack of
adequate infrastructure and human resources, contributes
to the difficulty of preparing accurate planning., In
planning such microhydro projects, factors of rainfall
intensity, the nature of the catchment area and its
elevation, amona others, necessitate accurate data.
Feasibility studies are available for 5,610 villages
covering 2.5 million consumers. However this only forms

part of the whole programme,.

28, Nevertheless microhydro power mlants could be
economical and environmentally viable sources of rural
electrification, particularly in remote regions from the
main power centres. The development of local industries
and technical skills could contribute towards the re-
duction of cost, and indigenous manufacturinag programmes
for the production of water turbines are designed for
the standardization and simplification of units. Transfer
of technology is considered necessary in order to stimu-
late more progress in the programme. 1In the wast choice
of sites was limited to low head schemes which further
increased the cost. The greatest part of the cost is

for the procurement of equivment including the generating
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available and still need to be assessed. This also
includes possible influences on the environment, especially

in densely pooulated areas.

31. Solar energy has traditionally been extensively
used in the form of direct radiation. More recently
photovoltaic cells for the generation of electricity are
being tested.
Average insolation per year is estimated at about

1800 KWH/M2 which is over and above the limits of avpli-
cation, Estimates of throughput average 75 BOE
at current population size, a 5% conversion rate and
7% of land use. Direct solar energv and photovoltaic
cells have a role in:

~ crop dryina with and without the addition of hot

air storage,

-~ solar water heaters and stills,

- solar cookers, and

~ vhotovoltaic water pumos and refrigerators.
Also the adoption of solar mirrors for household appli-
cation have been proposed and tested for their economic
feasibility. Other efforts have been tried to estimate
the potential of photovoltaic cells to generate electri-
city for very special purposes such as communication

between remote stations and villages.
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32. It is still tgoearly to make any reliable pre-
diction regarding the general feasibility of solar

energy for widespread use., Such information will only

be available when solar technologies acguire greater
maturity and diffusion in the market. Also socio-
economic studies to assess the general acceptance of

these oprojects by the public have still to be evaluated.E/
It is also unlikely that solar enerqgy potential could be

fully exploited in densely populated areas, such as Java,

where land availability per capita is very limited.

Biomass
33, As a trovical country, the potential for hiomass
energy supvly in Indonesia has been recognized for a
long time. Precise data on the economics of biomass
energy supply are not yet available. Efforts have been
made to demonstrate the potential for eneray prodﬁction
as well as for other purposes. Further evaluation has
still to be made for activities such as:
- fast-growing plantations for the dual nurnose
of regenerating degraded land areas and of fuel
wood suvpply,

e e e T

6/ F. Harahap c.s., Possibilities of Unconventional
~ Energy Resources Utilization in Rural Areas. Paper
presented to the Workshop Unconventional Energy

Resources Development. Jakarta, January, 22-29, 1980
{in Indonesia).
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- firewood plantations with the multiple objectives
of reforestation and "greening" for soil erosion
control, creating buffer areas surroundina
commodity plantations, supplv of firewood and
food, etec.

These efforts can be enhanced by the development
of plant specifies which make optimal use of the land,
and which would alse be commercially and environmentally

aceeptable.

34. Firewood plantations were started in 1975 and
since then some promising production fiqures have been
obtained. On suifable soils Caliandra production ranged
from 70 to 120 m2/ha/year. Retarded growth has been
observed in certain areas, the causes of which are still
being investigated, Other species are also being tried

7/

out, although on a more modest scale.

o

7/ T. Scerjadi c.s. op. cit. Also see,

H.H. Sitomnul c.s., The Potential of energy farmina
system of renewable resources for the tropics., Paper
prepared for VIIth G.A., World Federation of Lngineer-
ing Organizations, Jakarta, November 11-18, 1979;

Harun Alrasjid, Fuelwood species for dwelling forest.
Paper presented for the Workshop on Energy Survey in
Rural Areas. Jakarta, September 1 - 10, 1980
{Indonesian};

Gamser, M.S., The Forest Resource and Rural Energy
Development World.
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35. Two extensive orogrammes are underway, which
would among other things, renew the eneray source of
biomass and in particular that of firewood. These are
the reforestation orogramme, which is the establishment
of new forests on government or public forest land, and
secondly the greening programme, which is the encourage-
ment of planting verennial snecies on private and

community oroperty.

36, The anhual target is designed to establish
300,000 ha of new forest and to “"green" 70,000 ha of
critical orivate land. This accelerated effort created
major oroblems in its implementation., The success rate
was intially very limited at about 50% for reforestation
and 30% for greening. The oreening nrogramme is
essentially aimed at increasing the vegetative cover of
critical land areas to combat erosion and floodina.

Free distribution of 15 to 20 firewood swecies, which
are fast growing perennials with nrofitable by-nroducts,
to the communitv has been started. Efforts have also
been made to use 10 to 12% of the Greenina ProqraTme
budget for firewood plantation. Uv to 1980, 65810 ha of
land have been nlanted with fast growino trees. The
next steo is to create 100,000 ha of firewood plantations
each vear, which should yield more than 10 tons/ha/vear

after 2 years.

37. These measures should prove helpful in alleviatine
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Wind:

41. Wind power is widely used for the traditional

mode of sea transoortation. Currentlv, several locations,
based on available data, show onromise for land-based
generators, having wind speeds of more than 20km/hr and
an intensity of more than 1500kWh/m2/hr.12/

Small-scale applications in rural areas, such as for
water-pumping and food processina may be feasible, once
appropriate data on the availability of wind velocity etc.,
is collected. Existing data mostly from the meteorologi~
cal stations of airports, is not suitable for such deci-
sion making.

Some multiblade windmills, which have been installed
with foreign aid for water pumping purposes, have not been
successful. Improver preparation and maintenance mav have
contributed to the problem of these mills. The main
constraints are probably neither technical nor engineer-
ing, but rather the lack of capabilities and skills for the
preparation of proper feasibility studies and the lack of
promotion for local population acceptance. Proper
feasibilitv studies serve to make more understandable
difficult variables such as the socio-economic interaction

11/
of technology and peovnle.

10/ H. Djojodihardjo, Some observation on the nrospects of
wind energv utilization in Indonesia. Paver presented
for the VIIth G.A. of the World Federation of Engineering
Organization. Jakarta, November 16-17, 1979.

11/ r. Harahap c.s. op. cit.
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Qﬁher

42, Other potential sources of energy include

ocean power both tidal and thermal differentials. Also
included are neat production; methanol and uranium
processing. Energy potential of many tidal basins could
be exploited and ocean thermal differentials, in areas of
Sumatra, Java and Easter Islands, with steeo shore
gradients reaching depths of over 500 m, have good
possibilities as sources of energy. Preliminary investi-
gations indicate that, if avpropriate and inexpensive
technology is developed to harness these tonogranhical
and hydrographical conditions, several isolated coastal

12/
regions could be greatly benefited.

43, With regard to peatland exploitation orelimi-

13/
nary revorts ~  estimate that 10 million hectares of such

land with an organic content of avproximately 30% are

available, though their prospects are not yet evaluated.

- e S A —

12/ Proceedings of a Workshop on Unconventional Energy

Resources Development, Jakarta, Januarv 28-=29, 1980

(in Indonesia).

13/ Tean Lembaga Penelitian Tanah, Laporan Survey dan

™ Pemetaan Tanah Daerah Bunut-Kuala Kampar, Riau.
Departemen Pekerjaan Umum dan Demartemen Pertanian.
LPT. No. 10/1975 (in Indonesia).
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b. Planning and programming; this has been one of
the activities in ESCAP competence. In the
sphere of the Colombo Plan Countries, this may
prove very useful because of their existing
common interests,

c. Financing: The lack of Iinancing is one of the
major stumbling block facing energy proijects, due
in part to doubts about their economic viability.
Fund-raising may be possible by exploring possi-
bilities within the country, through the exchange
of respective country exveriences and through
channeling of foreign funds. Possibilities of
institutionalizing these activities should aiso
be explored.

d. Pollution control and conservation of the envi-
ronment have already been initiated by most countries
and these need to be put into a more solid framework.

e. Energy conservation and increasing the efficiency
of energy use., There already exists a framework of
such co-operation between ESCAP countries.

f. Technology assessment is an important input for
energy policy and planning. Co-operation in this
field would increase the efficiency of data
gathering and their evaluation.

g. Supporting and downstream activities; exchanges on
exploring new ways and methods to speed up the

implementation of energy policies would be very
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helpful. This would include linkages to the

economic system, industry and employment.

Activity Matrix {(see Annexes)

48,

The following is a vroposal for a schema, based

unon the above objectives and activities, formed by three

matrixes designed to identity the main possibilities for

co-operation in the field of new and renewable sources of

energy,
a.
b.
c.
49,

The first matrix is designed to discover the
interests of various participating marties over a
spectrum of objectives and activities (note:
International Organizations here may include
financial institutions, UN organization and
governmental as well as non-governmental organi-
zations} {Annex I)

The second matrix (Annex II) seeks to identity
areas of interest of the various vparticipating
parties with resvect to a list of new and reneQ;
able sources of energy.

The third matrix (Annex III) is designed to seek
to identify various stages of activities of
interest to the vparticipating parties with resvect

of different new and renewable sources of energv.

V. CONCLUSIONS AND RECOMMENDATIONS

Given the rich reservas of fossils fuels and in

particular those of hydrocarbons in Indonesia it is
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certain that these will continue to play an important
and increasing role in suoplying the growing domestic
demand for eneragy. Further development of these
resources is therefore planned for the purpose of reach-
ing their optimal utilization in achieving national
development objectives. The development of coal, though
its technology is domestically available, is however
limited by infrastructure constraints and the state's
limited development capacity to enlarge it. For the
foreseseable future therefore the develooment of hydro-
carbons will continue to be a priority in Indonesia while
new and renewable sources of energy will play a supportive

role.

50. From the Indonesian perspective the most nromis-
ing and feasible new and renewable sources of energy are
those of geothermal and hydropower. Both are being
developed in Indonesia and may contribute up to 5% and
l6% respectively to the generation of electricity by the
late 1990s. £/ Biomass, as a source of energy, has been
used traditionally but without procer management micht
cause serious environmental problems. Solar and éind
energy potentials need further assessment and studies.

g

15/ See, Hasil-hasil Lokakarya Energy 1980, Komite _
~—~ VNasional Indonesia, World Energy Conference, April
17 - 18, 1980,
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51, Thus due bhoth to the uncertainties and the un-
proven records of many new and renewable sources of

energy as substitutes for hydrocarbons for accelerating
the development of the developing countries and also due
to the substantial constraints of human, technological and
financial resources confronting their development, it

may well be premature to make a definite commitment to
their development at this time. However, Indonesia

intends to keep this question continuously under review.



PROBLEMS AND POTENTIALS OF
NEW AND RENEWABLE SOURCES OF ENERGY
DEVELOPMENT IN INDONESIA
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