4.3 Resources and Enevgy

This section rcvicws cncréy resources, energy supply and demand, and encrgy policy and
planning in lndoﬁcsia, in order to provide structural constraints for a prototype model for a long term
planning framework. The structural constraints are designed to reduce the gap between the results of the
model and the actual development plan, In this section, the trend and the future plan in the cnergy scctor
in Indonesia arc summarised. Furthermore, the future supply and demand of the energy are caleulated
from the intermediate demand of the IOPM forccast, and it is compared with the existing plan in

Indonesia,

Indonesia is a country rich in encrgy resources. It has 48.4 billion barrels of oil, 5,961 billion
cubic meter (bem) of natural gas, 36.3 billion tons of coal, 75.0 GW (10° Watt) of hydro, and 16.0 G\
of geothermal power. About 40 % of the total resources arc recoverable. In 1994, Indonesia’s chergy
consumption was the equivalent of 4577 million barrels of oil. {refer to Figure 4-13) According to the
Markal Study of ‘BPPT, Indonesia's primary cncrgy consumption, including biomass energy, will
increase to 1,004.2 million barrels in 2001, 1,688.8 million barrels in 2011, and 3,0535.1 million barrels
in 2021,

Figure 4-13  Change of Primacy Energy Mix io Indoncsia
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4.3.1 Oil

Indonesia is the third oldest oil p.l'OCIIIICCI' in the world. Production began more than a century ago.
In the Indonesian economy in the early 1980, oil accounted for nearly two-thirds of the Government

revenues. However, the rate of oil revenue has decrcased year by year.
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{1) Rcscryes

In Indoncsia, 10.41 biltion barrcls of crude oil and condensate are proven deposited. Of this
amount, ! 58 billion barrds are recoverable rescrves. When the pr»scnl productlon level were maintained,
the rate of TCSEIVes to production would last about 10 years. At present, Indonesia has more than 220 oil
ficlds, most of which are medium or small scale ﬁclds while large-scale oil ﬁclds arg Iocatcd at Minas in
the Sumatra. It is said that crude oil product:on in Indoncsaa withoul major new dnscovcn-,s would drop
to below one million barrcls per day by the end of thc century.

(2) Production

Indonesian ¢rude and condensate p'roduction in 1995 averaged 1.49 nullion barrels per day (b/d).
Of this amount, the Sumatra, which includes the Mataca Strait and Natuna, produced about one million
b/d, following by the 0.2 miltion b/ of the Kalimantan, 0.1 million b/d of the Java, and 0.2 million b/d of
the remaining regions (refer to Figure 4-14). The country's proven oil ceserves stood at 10 billion barrels
at the end of 1995, although the government estimates potential reserves to amount to nea.rly 50 billion
barrcls. Many of the uncxp!lorcd oil basins, however, are in difficult locations, to make an aceess i.c., n
remote arcas or offshore in doep water. Oil coniractors continue to make cfforts on smaller ficlds and to
enhance oil recovery in older ficlds on and offshore. Pertamina foresees that production of crude oil and
condensate will slowly decline during the Repelita VI from 1.53 million barrels per day to 1.50 million

barrels per day. However, without major new discoverics, sustaining the above levels of oil production
will be difficult.

In 1995 MIGAS cstimated thal crude production will decrease at about five percent a vear to 1.35
million b/d in 1997, 1.15 million b/d in 2000, and 1.065 million b/d in 2005. Some private seclor
analysts have predicted that crude 0il production, enhanced oil recovery operations, and cstimated new

ficld production, would drop below the million barrels per day mark at around the end of the century.

Figure 4-14  Trend of Oil Production by Region
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Accotding to the Ministry of Mincs and Encrgy, even if domestic demand were to remain flat,
Indonesia would need to discover 500 milfion barrels of 0il a ycar to maintain current export levels. Oil
reserves discovered by contractors during 19835 to 1992 averaged just over 100 million barrels per year,
However, over the last 20 years or so, additions to reserves averaged just over 400 million barrels per
yCar.

Figurc 4-15 gives an indication of the range of feasible future production levels for hydrocarbon
liquids to the year 2010. The high level scenario assumes a discovery rate of some 1.2 billion barrels of
crude oil per year and a recoverable resource base of around 80 billion barrcls as well as an increase in
natural gas liquids production. In this case, production will continuously incrcase until the end of the
century to above two million bfd, a level that is quite close to the upper limit of the total cstimated
potential. With a much lower discovery rate of 400 million barrels of crude oil per year, current levels of
production can be maintained for only a few years.

Figure 4-15  Indonesian O} Production Profiles
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Indoncsia currently has eight refincries, with an instalied capacity of 988,800 b/d though an
cffective capabity is capable of rcfining more than one miltion b/d of crude oil. In 1995, these refineries
processed a total of 2674 million barrels of crude oil (or 814,900 b/d), a slight increase from the
previous year's level (refer to Table 4-29). So, Pertamina needs additional fuel processing capacity of
about 500,000 b/d to keep up with the domestic demand for fuel.
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Fable 4-2%  Current Refinery Capacity

' (Unit: 1000 b/d)

Installed  Effeetive 1993 Crude 1994 Crude 1595 Crude

S . Crude Input
Refinery Location Capacity  Capacily  Processed  Processed  Processed

Pangkalan Brandan N Sumatra 50 50 5.1 5 4.6 Rentan
Duomai C Sumatra 120.0 130.0 116.5 105 124.5 Minas,Duri
Sungai Pakesing C Sumatra 50.0 453 394 435 44.6 Minas, Lalang, Pedada, Lirik
Mosi S Sumalra 1320 1356 1131 112.3 1179 i’;fgs's%f‘%ﬁ;i“}‘}?b’c“’
Tolal Sumatra 307.0 359 274.1 265.8 2916 :

S v iears Sangata, Minas, Duri, Belida,
Balikpapan E Kalimantan 2530 2633 2362 249.2 2321 Widun
Total Kalimantan 253.0 2638 2162 2492 232.1
Coptt C fava 38 38 26 3 29
Cilacap C Java 300 3200 2973 2908 2883 ;‘i‘a‘:::;’t\?a‘f“g AL Dur,
Balongan W, lava 125.0 125.0 Duri, Minas
Total Java 4288 4488 299.9 2938 291.2
Total 958.8 1028.5 810.2 808.8 8149

Source: Petroleum Repart 1996, Fmbassy of US A

{3} Consumption

In 1995, Indonesia exported 301.8 million barrels of crude and condensate and 78.4 miltion
barrels of oil products, and imported 68.3 million barrcls of crude and condensate and 45.0 million
barrels of oil products, i.c. the net export was 276.9 million barsels. Domestic consumption of oil rose

from 195.7 million barrels in 1988 to 318.3 million barrels in 1993, however, oil consumption in 1994

went down to 259.7 million barrels. {refer to Table 4-30) Oil consumption accounted for about 60 % of

the primary energy usc in Indoncsia, so the governnient is promoting the use of encrgy substitutes for ail
in order to delay becoming a net oil importing country. According to the sixth five year plan (the Repelita
V1), the domestic consumption of crude oit will increasc to 360.0 million barrels during the plan period.

However, oil share in the supply of primary cnergy goes down from 60.0 % in the first year of the fifth
Five-year plan te 32.3 % in the final year.

Table 4-38  Change of Net Oil Export
(Unit: million bbl}
1988 1939 1950 1591 1992 1993 1994 1595
Exports . .
Crude and Condensate 276.6 291.5 2883 3305 2931 2833 324 3018
Products 63.7 55.3 531 56 64.5 58.2 63.2 784
Total 3403 368 414 386.5 3576 3415 3822 3802
fruports _ ' : ‘
Crude and Condensate 32 28.1 45.7 44.4 0.8 56.4 58.1 683
Products 133 21.3 2 249 332 452 S 381 45
Total 44.5 494 69.9 69.3 99 102.6 96.2 113.3
Net Exports 2958 2974 2715 172 2586 2389 291 2669
Production 491.5 514.2 5337 5812 550.7 5517 550.7 5424
[hnestic Consumption 1957 2168 2622 264 2021 388 259.7 2755

Source: Petroleum Report 1996, Fmbassy of USA
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In terms of products, anaval growth rates of gasoline and automotive dicse! oil posted an increase
of 6.2% and 6.1% respectively for the past decade.  Fuel oil for power plants, meanwhile, posted a 5%
annual growth rate. According to some forecasts, which assume a 6% average annual increasc in GNP
(the trend during the past féw years), commercial primary energy demand can be expected to reach
around 2.8 million barrel oil cquivalent per day by 2010. This is comparable to the 1.38 million barrels
oil cquivalent pee day level posted in 1993, Even though there is a substantial increase in domestic gas
us¢ and additional coal and hydro u.sc for power gencration, it is untikely that the demand for oil will
decrease below 1.5 to 1.6 miltion barrel per day by 2010 (refer to Table 4-31).

Table 4-31  Oil Demand by Markets
(Uit m bid)

- 1993 2010 Growth Rate (%)
Transport 0.26 0.76 6.5
I[ndustry 0.15 6.2 238
Residential + Services 0.14 0,26 37
Electricity Generalion 0.10 0.12 1.1
Oihers 0.06 0.21 1.6
Total 0.7} 1.59 19

Source: Indenesia: The Political Economy of Encrgy, Philip Barnes

4.3.2 Natural Gas

(1) Reserves

Indonesia has abundant natural gas resources. Indoncsia’s cstimated gas resources are 5,961
biltion cubic meter (bem), of which 3,198 bem are proven and probable reserves. Major gas ficlds arc
located in Natuna, East Kalimantan, and North Sumatra and account for more than 80 % of the total
pro‘."en and recoverable reserves. Exploration activities for natural gas have not been developed good
enough as comparcd to those for crude oil scctor. Therefore, the natural gas scetor has still a good
possibility to expand its reserves. The rate of reserves to production, sustaining the current production

level, is about 40 years,

(2) Production

1) Nat_ural Gas

: There are currently ninc main gas fields in Indonesia. Total production in 1995 reached 84.0
billion cubic meter (bem), which was encrgy cquivalent of 1.52 miltion barsels of oil per day, or roughly
the samge as the country’s 1995 oil and condensate production. OF this amount, 4.5 bem of natural gas

was consumed for flared and 79.5 bem of gas was for own use and market. Production in the Sumatra
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accounted for 56% of total production, followed by 34% in the Kalimantan, 9% in Java, 1% in the [rian
Jaya. Pertamina predicts that natural gas production will exceed about 90 bem by 1999, mainly to meet
the increasing demand for gas for both cxport and domgstic use.

Fipure 4-16 Natural Gas Production and Utilization
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The development of natural gas will be promoted in order to diversify energy resources and cam
export revenucs. At present, the Natuna gas production and liquefaction project is proceeding.
Construction of the plant will begin in 1999 and it will start producing five million MT per year of LNG
around 2005, An agrecment on the project has been signed between Pertamina and Exxon. Pertamina

cxpects that Indonesia's natural gas production will grow from 735.4 bem to 93.0 bem during the Sceond
25 Year Development Plan.

2)LNG

There are two liquefied natural gas (LNG}) plants in !ndoneéia. 0n§ of them is Bontang LNG
plant located in East Kalimantan. In 1977, it commenced the o;ﬁération of twe trains to liquefy natural
gas from the Badak arca and exported the produced LNG to Japan. Later, the piani increased the number
of trains to 5, mainly because the terms for LNG export evels in the contract with Jaban was doublcd. In
1993, onc more train was added. Therefore, Bontang LNG plant now has 6 trains, with annual
production capacity of 13.2 million tons,

Construction of the G train (the 7th train) began in September 1995, In Junc 1995, the Japanese
Export and Import Bank (Jexim) signed an agreement with a consortium of Japanésc banks to finance
this project, to which Jexim would provide 70 % of the financing, while the cest would come from a
consortium of banks. Installation of equipment would take place in September 1996, and production
begins in 1997, The facility (G train) is cxpected to produce 2.3 million tfy of LNG.
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Upon completion of the G train, construction of a 2.9 million t/y H train would start, with a
targeted complction date set in the year 2008, With the operation of trains G and H, is estimated that the
plant will achieve a total annual output of 18.4 million tons by 2000

The sccond major LNG plant is in Arun, North Sumatra, which began operating 3 trains in
October 1978. The output was also exported to Japan. Two trains were added in 1984 and another ong in
1986. Currently Arun plant is operating 6 trains with 9 million tons/ycar of design capacity. Table 4-32
shows the status of LNG plants.

Actual salcs during the 1990s have been well in ¢xcess of the originally contracted tonnages and
of rated plant capacity. This over-production in rclation to design capacity is faidy normal with LNG

plants, since Indonesian plants have all been designed with relatively farge operating margins.

Table 4-32 LNG Production Capacity

Startup Date Number of Trains Design Capacity
{million Yycar)
Badak (Bontang)
A/B 8/77 2 4.3
C/D 10/83 2 43
E 12/89 1 23
F 11793 1 23
G - : 1998 1 23
H (Originally Planned for 1996)
Amun
A/BIC 10778 3 15
D/E 3/84 2 3.0
F 10/86 1 15
G (Planned for 1997 But Now Later) 1 20
Total Capacity in Place in 1994 222

(Actual Sales in 1993: 237
Nete: Trains A to D at Bontang are currently undergoing debottlenccking

for completion during 1594
Source: Philip Bames, Indonesia: The Political Economy of Facrgy

(3) Demand

. 1) Natural Gas

Marketed gas consumption in Indonesia rose from 36.7 bein in 1988 to 61.1 bemiin 1995 with the
annual growth rate of 7.5 %, More than a half of the gas (44.6 bem) was lquefied in the I.NG plants and
'cx;')orted. Non-export na:tural gas is u:r.cd in the domestic market, at present, mainly as a feedstock for
fertitizer plants and a fuel for power plaﬁts which account for about 68 % of the domestic consumption.
It is atso used to produce methanol in refinerics by a handful of industeial users such as the Krakatau

steel plant, and cily gas in a few urban cenlers. There is a loca? pipeline system around Jakarta. Other
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uscrs are cement plants, LPG plants, cte. {refer to Figure 4-17) Pomestic use, nongtheless, is still very
- modest as compared to the export. According to MIGAS, natural gas consumption in Indonesia will
increase to 84.9 bem in 1998/99, and a half of the gas will be ligucficd.

Figure 4-17  Natural Gas Utilization (Marketed Gas)
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Asia consumed about 51 million tons of LNG in 1995, Assuming its consumption continugs to
increase in the future, total demand is expected to reach 82 million tons by 2000. Indoncsia is the largest
LNG exporting country in the world, with its maﬁ customers including Japan, Korca, and Taiwan.
Indonesia made an agreement with Korea in August 1995 1o supply one million tons/year of LNG for 20
years from 1999 and also signed a contract with Taiwan in October 1995 to suppl_v 1.9 million tons/ycar
for 20 years from 1998. Table 4-33 shows the existing LNG contracts situation.

Table £-33  LNG Contracts in Indonesia

{(Unit:1,000 ton)
1996 1997 1993 1999 2000 2001 2002 )
Japan 8,180 8,180 8,180 8,180 B 1977-199%
Japan 3,640 3,610 3,640 3,640 3,640 3.640 3,640 1983-2003
Japan 3,610 3,640 3,610 3,640 3,640 3,640 3,640 19842004
japan 2,300 2,300 2,300 2,300 2,300 2,300 2300 19942013
Taiwan 1,900 1,900 1,900 1,900 1,900 1998-2017
Taiwan 1,500 1,500 1,500 1,500 1,500 1,500 - 1,500  19%0-2009
Korca 2,300 2,300 2,300 2,300 2,300 2,300 2,300  1987-2007
Korea 2,056 2,056 2,000 2,000 2,000 2,000 2,000 19942014

Korea .
Korea 1,456 1,238 L2164 1,512
Korea 1,000 1,000 1,000 1,000 -2018

Source: IEE), Asia Tasheiyo-chiki no Ternengasu Juyou Doukou



4.3.3 Coal

(1) Reserves

lndonesia has around 36 billion tons of coal and lignite deposits, of which 58.6% is lignite and
26.6% sub-bituminous coal. This figurc represents three pereent of the world's total coal reserves. The
diétribution of cbal resources in Indonesia is: 31.16 % in South Svwmatra, 11.37 % in Central Sumatra,
4.66 %ﬂin North Sumatra, 15,30 % in Fast Kalimantan, 9.91 %5 in South Kalimantan, and 5.79 % mn
West Kalimantan. Indoncsién coal quality is characterized by low calorific value such as lignite and
sub-bituminous coals. Ceal resources are c?aSsiﬁcd as: 38.63 % lignite, 26.63 % sub-bituminous,
14.38 % bituminous, and 0.36 % anthracite, The high quality rescrves are already held by the state-
owned coal mining company (PTBA) and its coal contractors.

(2) Production

Despite its abundant coal reserves, coal development in Indonesia was not aggressively carried
out until after the carly-1980's. However, it is now growing rapidly as an altcmative source of energy for
oil. Coal produceré arg the sfate-owned coal mining company and its coal contractors, national private
companics, and co-operative units. Coal production in 1995 reached 42 million tons out of which

approximately 90 % of coal produced by the state-owned coal mining company and 11 coal contractors.

Coal production in the Kalimantan in 1995 reached about 70% of the total production (31 million

tons per year), while the Sumatra preduced 1 million tons/year.

The location of the coal mines; those in the Kalimantan are located near the sca shore in the cast
and the south, and all mings are operated by contractors of domestic and foreign capital. On the other
hand, many mines in the Sumatra are located in the south and the central regions. Bukit Asam coal mine,
the only state-operated company, is producing 7.9 million tons/year. Other coal mines produce about one
million tons/ycar. The present and future production plans of the coal mine companics are shown in
Table 4-34. In 2002, 75 million tons of coal will be produced from the Kalimantan and 17 mullton tons of
coal will be produced from the Sumatra.

Currently, some 51 éompanics are expected to receive official approvals and 46 others have filed
an applicatioh \\'ith the Directorate General of Mining for coal concessions, however, many of thesc
concessions may not start production due to low volume and lower quality of coal resources and
secondly insufficient idfrastméture. The production of current operations can be expanded significantly
\\"ithoint a large additional investment. In the longer term, there will be a potential for new mines in the
co_nceésion arcas, providing market justiﬁés investment, PTBA has a plan to increase production to 22
million tons ny 2005. Coal prbduclioh in the future is thus expected to incicase to 120.0 million tons by
2008.
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Figur¢ 4-18  Change of Coal Production
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Table 4-34  Indonesian Coal Production Forecast by 'Cdmpany (MT)

1995 Expotts 1996(est)  ~ 1999(cst) 2002(cst)
PT Kaltim Prima 10.2 9.2 11.5 15.0 200
PT Adaro Indongcsia 5.5 4.7 8.5 ‘ 180 220
PT Artmin 54 47 6.0 10.0 120
PT Kideco 2.5 25 2.7 35 50
PT Multi Harapan 1.9 1.6 20 2.5 25
PT Tanito Harum 1.} 1.1 1.5 1.5 1.5
PT Kendilo 1.0 11 1.0 1.0 1.0
PT Bukit Baiduri 08 0.8 0.8 038
PT Kitadin 0.7 0.0 0.8 0.7
PT Berau Coal 0.7 0.1 | 3] 3.5 6.0
PT Fajar Bumi 0.6 0.2 6.6 0.5
PT Indominco 0.2 30 50
Total Kalimantan 304 26.0 37.1 60.0 75.0
PT Bukit Asam 7.9 24 8.7 12.0 15.0
PT Allied Indocoal 1.2 1.0 14 1.5 1.0
PT Bukil Sunur 0.8 0.5 03 1.0 LO
PT Danau Mas Hitam 0.7 0.7 0.6 . 03
PT Karbindo 0.4 0.2 04 04
Total Sumatra 110 4.8 11.9 154 17.0
Others 0.6 0.2 10 3.0 5.0
Total 420 310 500 78.4 97.0

Sourve: Norfolk Southern, World Coal, November 1996

(3) Demand

1) Electric Utility

By far, the largest single growth arca for Indonesian coal lics in the domestic clectric u(ilit):’ sector.

Total coal consumption in 1995 was 12.4 million tons, out of which 7 million tons consumed by the
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Figurc 4-18  Change of Conl Production
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Tahle 4-34  Indonesian Coal Production Forecsst by Company (MT)

o 1995 Espoils 1990{esl) 199%(esl) 2002(esty
PT Kaltim Prima 10.2 9.2 1.5 15.0 200
PT Adaro Indongsia 53 4.7 85 18.0 220
Pl Armin 5.4 1.7 6.0 10.0 12.0
PT Kideco 23 2.3 2.7 33 3.0
P Mulii Harapan 1y [N 20 2.3 2.5
PT Tanita Harum 1.1 1.3 1.5 1.5 1.5
PT Kendilo 1.0 i 1.0 1o 1.4
PT Bukil Baiduri 0.3 0.8 0.3 0%
PT Kitadin 0.7 0.0 08 0.7
PT Berau Coal 0.7 0.1 15 33 6.0
T Fajor Bumi 0.6 02 0.6 0.5
PT Indomingco 0.2 20 50
Total Kalimantany 04 60 371 600 750
T Bukit Asam 79 2.4 8.7 12.0 150
PT Allied Indocond 12 1.0 ] 1.5 1.0
P{ Bukit Sunur 0.8 03 08 1.0 1.0
PT Danaun Mas Hitam 0.7 07 0.6 0.5
PT Karbindo 0.4 02 04 O
Tetal Sumatra . n 0 438 1y 154 17.0
Oihers o 6.6 62 1630 50
Total 120 30 30.0 78.1 A

Source: Nerfelh Seuthorn, Woerld Cool, November 1996

£3) Demand

1) Electric Uity

By far, the largest single growth area for Indencsian coal lics in the domestic electric utility sector.

Total coal cansumption in 1993 was 12,4 nullion tons. out of which 7 miltion tons consumed by the



clectric scctor. The rest was consumed as fuel for cement kiln and for the boiler of other industrics. In the
future, the coal consumption will increase as it becomes a substitute for peiroleum, mainly in the electric
scctor,

The Dircetorate General of Mincs'([')GM} projects that domestic utility consuniption of coal will
increase from 7 million tons per year (mty) in 1995 to 28.2 mtfy in 1999 and 58.6 muly in 2004,
According to the cludopment p!an toward 2002 of the coal-fired power, the comumphon for power
plants in 2002 will reach about 40 million tons. Of this amount, 34.2 million tons will be acconnted for
by the Java, follomd by 35 million tons in the Sumatra, 1.6 million tons in the Kalimantan, and 0.3

million tons in the Sulawesi (refer to Table 4-35). Most of the coal for power plants will also be

consumed in the Java.

Table 4-35 Indoneslan Coal-fired Power Stations {Project/location)

Name Location Capacity Status Ceal
(MW) Miz
Java .
PIN Paiton Fast Java 1,600  Operationat/Construction 43
Paiton Encrgy East Java 1,30 Construction/1998-9 40
Java Power-Paiton East Java 1,220 Construction/1999-2000 7
Tanjung Jati A Central Java 1,200  Awarded/2000-1 36
Tanjung Jati A Central Java 1,320 Awarded/2001-2 4.0
Cilacap Central Java 400 Negotiation/2000 1.2
PLN Suralaya Wesl Java 3400  OperatienaliConstruction 10.5
Cilegon West Java 400 Awarded/2000 i.2
Serang West Java 400  Negotiation/2001 12
Total Java 11,170 312
Sumatra
Tarahan South Sumaua 200 Negoliation 0.6
Bukit Asam South Sumatra 330 Operational/Construction 1.1
Ombilin Central Sumatra 200 Operational/Construction 0.6
Sibolga A North Sumatia 200 Awarded?2000 0.6
Sibolga A North Sumatra 200 Negoliation/2002 0.6
Total Sumatra 1,130 35
Sutawesi
Amurang - Sulawesi 110 Awarded/2000 0.3
Total Sulawesi 1o 0.3
Kalimantan .
PLN Banjarmasin South Kalimantan 130 Construction/1999 0.4
Tanjung South Kalimantan 200 Planncd/2002 0.7
Pontianak West Kalimantan 160 Negoliation/i992 (13]
Total Kalimantan 430 1.6
Grand total 12,500 126

Sourve; Norfotk Southermn, World Coal, November 1996
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2y Cenmeent

: Thc ﬁrcs'crit lcadmg industrial consumer of coal is th'e‘c-cmc‘nl' induslry i:onsuinéd 3.6 miltién tons
in 1993, In a rapidly developing cconomy, coment consumption is high. In lndoncsua accordmg to the
Dm.ctoratc of Coal (DOC), coal oonsumptlon in thc cement mdustr) \\1ll mcn.ase to 4.6 mtf) in 1998,
6.0 mt!y in 2003 and 7.8 mtly in 2008. Although the producuon capacny is qmtc high, somc of the
demand is currently met by lmpor(s duc to the requirement of hlgh quality of coal, HO\\cur as morc

lndom,ssan mines are brought into commcrcnl production, \\hulc dcmand of ccmcnt mduslr\ could be
met by domcshc coal

(4) Paper and Pulp

The Governmicnt cncourage all domestic major manufacturcrs and basic industries to convert
cnergy source to coal as much as possible.  Paper and pulp, one of the leading industrial sectors, 1s
urged for immediate conversion. The Government projects that the paper industry'é fucl costs will be
dramatically reduced with the conversion to coal and so Indonesian 'producls will become miore
compcetitive in the world market, PT Tjiwi Kim.ia,'onc of the country’s largest papcr and ptﬂp processing
companics, with p]dnls located throughout the Java, is complctely shifting its cnerg)'"soﬁrcc from oil to
coal and cslimates its coal requirement will soon reach one million tons per year. This company has

ordered boilers designed specially for coal from both Bengkulu and East Kalimantan. -

In addition, Barito Pacific Group plans to construct a anew paper plant, the largésl in Indoncsia in
South Sumatra in 1998. Coal for its botlers will be supplicd from the Tanjun Enim coal minc in South

Sumatra. Currently targeted coal consuraption for the paper and pulp industry is 5-6 mpa by 2004,

4.3.4 Geothermal

There are many active volcanocs in Indonesia, so that geothermal use for electricity gencration is
potentially Jarge. Total reserves are equivﬂcnt to 16,000 MW, including 7,300 M_\\f in the Java-Bati,
4,900 MW in the Sumatra, 1,500 MW in Sulawesi, and 1,300 MW in West and East Nusa Tenggara,
the Irian Jaya, the Maluku and other islands of East Indonesia. In 1993, the totai gwtllcnnét power plant
for electricity g\,neratlon was only 144 MW In 1994 fwo new plants a 110 MW plant at Salak and a 55
MW plant at Darajat, started operation and so the total capamty rose 1o 309 MW. Accordmg to MIGAS,
the total instalicd capacity will increase the output 1o 1,206.5 MW by thc end of the chehla Vi,
2,500.75 MW by the cnd of the Repelita VM, and 4,000.75 MW by the c“nd of the chehta X. The
World Encrgy Council in 1995 noted that Indoncsian capacity will become 2, 500 MW b) 2020,
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4.3.5 Hydropower

. Indongesia's hy dropomr potunual is cstimated at near 73,000 MW and about 400,000 G\Wh/ycar
can bc produced. 1,210 potcuual h)dropo\\cr generation sites are spread over the “holc country and
cstimated potential of power gencration of major islands is respectively followings: 84,1 10 GWh {20.9%
of the total encrgy potential) in the Sumatra; 18,042 G\Wh (4.5 %) in the Java, 107,202 GWh (26.7 %)
in lh;: Kalimantan, 52,952 GW_h {13.2 %) in the Sulawesi, 133,759 GWh (33.3 %) in the Irian Jaya,
3,287 GWh (0.8 %) in Nusa Tenggara, and 2,292 GWh (0.6 %) in the Maluky,

The total capacity of 'thc'hydropm\'cr‘ plants in Indonesia in 1993 accounted for 3,046.24 MW,
The capacitics are 697.5 MW in the Sum:#tra, 30 MW in the Kalimantan, 321.98 MW in. the Sulawesi,
and 1,996.76 MW in the Java. At present, nine hydropower plahts with total installed capacity is 1,218.2
MW arc under construction and, at complction, they are expected to generate 2,847.27 GWh annually.
Detailed designs for construction have been completed for 13 hydropower projects. When all of projects
arc completed, 1,341.9 MW will be generated with an annual energy generation of 5,209.96 GWh.,

4.3.6 Energy policy

Basic encrgy policy is included in the five year plan (the Repelita) as well as the 25 year long term
development plan (P]P). Repelita 1 and PIP 1 were simultancously sct in 1969, and subscquently
Repelita VI and PIP I were set in 1994. The main development objective in the energy sector duriag the
second long-term dcvclopmén! plan (the P3P 1) is the total domestic supply of cnergy. To achieve this
aim, Indonesia will continuc its cffors to reduce the écmsumption of crude oil. This means that
development of non-oil energy sources such as natural gas and coal must be excavated, and so during the
PIP W, coal-fired power plaills should be increased rapidly to about a half of the total energy mix in
electricity. '

According to the Repelita VI, a total final encrgy consﬁmptipn is estimated to increase from the
340.23 million barrels of ol equivalent in 1994/95 to 504.60 million barrels in 1998/99. In the industrial
scctor,ﬁthc energy demand increases at an annual average ratc‘o‘f 13.9 %, from 145.8 miltion barrels to
245.2 million barrels. In the transportation sector, the energy demand rises from 114.99 million bareels
to 160. 35 million barrels. The cnergy demand in houscholds will grow from 79.43 million barrcls to
99.02 milion barrels at an annual average rate of 5.7 %. {refer to Figurc 4-19)
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Figure 4-19  Estimatcd Total Final Energy Consumption
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The projected total primary cnergy supply will increase from the cquivalent of 493.7 miltion
(actual in $994: 457 .7 million) barrels of oil in the first year of the Repelita V1 to 688.13 miltion barrels
in the final year. Natural oil will rise from 296.0 miltion barrels to 360.0 million barrels; however, the
sharc of oil in the supply of primary energy will go dowa from 60.0 % to 52.3 %. Replacing 0il the share
of coal will grow from 9.5 %10 23.6 %'(rcfcr to Figurc 4-20). ' ' |

Figure 4-20  Projected Total Primary Energy Supply by Source
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Figure 4-21 shows encrgy requirements projected for power plants, and the share of oil
consumption will decrease and the share of coal will increase during the Repelita VI, Electric power

plants are additionally build to meet ¢lectricity demand, so electricity supply is projected to rise from
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Fipure 4-19  Fatinated Total Finsl Energy Cunsumplion
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The projected total primary energy supply will increase from the cquivalent of 1937 mutlion

(actualin 1994 437 7 million) barrels of o w the first vear of the Repelita V1 to 68843 million barrels
in the final vear. Natoral oil will rise from 296.0 million barrels to 360.0 mullion barrels: however. the
share of ol in the supplv of primany cocrgy will go down from 60.0 % to 32.3 %, Replacing ol the share

of coal will grow from Y 3 %4 to 23.6 % (refer to Figure 1-20).

Figure 4-20 Projected Fotal Primary Encrgy Supply by Source
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Figure 1-21 shows cnerey requirenionts projected for power plants, and the share of ail
consumptron will decrease and the share of coal will increase dunng the Repelita VI Electric power

plants are additionaliv budd to mect electriony demand. so cleetrictty supply is projected 1o nise from
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71,500 G\Vh in the first year of the Repelita Vito 115,500 GWh in its fifth year. Mcanwhile, the rate of
eloctrification is c\cpcctcd to reach 60 % by the end of the chchta Vi, 70 % by the cnd of the Repelita
Vil 80 % by the end of the Repelita VI, 90 % by the cnd of the Repelita IX, 100 % by the end of the
Repelita X.

Figur'c 4-21 Projected Requirement Encrgy for Power Plants

million bbl
250

200

1994:'95. 1993/96 1996/97 1997/98 1998/99
Year

Source: Repelita V1

4.3.7 Comparison of the Solutions of IOPM and the MME Plan

Energy demand in the future was calculated from the solutions of IOPM. The products from the
Oit & Gas sector include crude oil, natural gas, and geothermal energy. According to cnergy balance
tables (refer to Table 4-33 to 4-35), crude oil moves only to a petroleum refinery in the chemical scetor
and for export. Crude oil is not directly burncd in thermal power plants, while natural gas is directly
consumed as fuel i in power plants, in the commercial sector, and in the houschold scetor. Also, natural
gas 1s supphcd as raw matenal to LNG and fertilizer plants in the Chemical scctor. For export, natural
Bas is transponed to the LNG plants through pipclines and then liqueficd there for export, and there is no
export of natural gas through pipclines to n¢ighbor countries. It is assumed that geothermal energy is
supplic& to féctbri;es and ﬁowe.r géﬁcrétion plants which are located near to the geothermal well encrgy
source. Non Oil Gas Scct.or inclu.d.cs rﬁincrals .such as tin, nickel, bauxite, copper, gold, silver and coal.
All these minerals except coal move to other sectors. Coal is reasonably assumed to be used for clectric

power gcncrallon in the Eloclncn) Gas, Water sector.

Table 4- 36 and 4-37 show the current and constant prices of crude oil for import and export, and

of coal for power gencration, all of which are calcutated from both 1-O Tables and encrgy balance Tables
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Figure 4-21  Projected Requirement Enerpy for Power Plants
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4.3.7 Comparison of the Solutions of IOPM and the MME Plan

Encrgy demand v the future was calealated from the solutions of 10PM. 1 he prodacts Trom the
01l & Gas sector include crude ol nateral gas, and geothermal energy. According to encrgy balinee
tables {refor to Table 1-33 to 4-35). crude o1l moves only to a petreteum retinery s the chemical sector
and tor export. Crude oil is not direetly burned in thenmal power plants. whie natural gas s dircetly
consumed as fuel in power plants. wn the commercrad secter. and in the houschold sector. Also. natural
gas is supplicd as raw material to LNG and fedtilizer plants in the Chemical sector For export. natural
gas is transported to the LNG plants through pipelines and then liquefied there for export, and there s no
export of natural gas through pipelines to neiphbor countnies. T is assunied that geothieomal cocrgy is
supplicd to factorics and power gencration plants which are located near to the geothermal weli enerpy
source. Non Q1! Gas sector includes minerals sech as tin. nicke], bausite, copper. gold. silver and coal
All these mrinerals except coal move to other seetors. Coal 1s reasonably assomed (o be used for cleciric

poner generation in the Electricity Gas, Water sector.

Table 4-36 and 4-37 show the current and constant prices of crude oil for import and export. and

of coal for pawer generation, all of which are catculated from both 1O Tables and enerey balance Tables
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in 1985, 1990, and 1993, Al current cnergy pnccs (Tablc 4-36) should match with realized prices in
cach year (1985, 1990, 1993). Hmw.u' these prices caleulated from thc tables were not e\actly
consistent with real pnccs pn,sumabl].r causcd by statistic crror, and the prices of thcsc cncrgy source
products of three years were re-examined.  First, the cxchango rates for calculauons are
Rpl110.6/USS in 1985, Rpl,842.8/US$ in 1990, and Rp2,087.1/USS in 1993 respectively, and for
energy conversion factors used arc t‘br crude oil 7.33 barrels/ton oil cquivalent{toc) and for coal 1.66 ton

coal cquivalent(tee)/toe respectively.

Results:

1) In Table 4-36, the crudc oil pricc in 1985 is shown as US$17.45- US$23 44/bbl which is slightly
lower than th» na‘hza,d pncg of USSZ6 5-US$28. 5/bh1

2} Crude oil pnc'., in 1990 calculated f'rom the I-Q Tablc is US$21 65- USSES 46/bbl while the
realized price of US$17- US$21!bbl in 1990

3) Calculated crude oif pncc in 1993 is US$16. lfbbl “hllc the n.ahz;d price of US516-US$19.5/bbl,
so the former price is fairdy close to the latter.

4) Coal price for power gcncrauou in thc Table in 1985 is US386. 33/t0n \\hu:h is much higher than
US$55/ton of intemnational steaming coal price of the year. Honu.u, coal production in
Indoncsia then was much smatler in volume and the mining conditions were substantially different
from these of today. 'lﬁcrefom, such price difference may not méa.ri mubh for c.{aminalion.

5} The coal price for power generation in 1990 is shown as US$33.11/ton, which matches with the
market price of the same year.

6) Coal price in 1993 is US$62 2/ton, which is too high compared to Indonesian realized price of
US$35/on in the same year.

As a resull of this examination, the estimated future demand for energy in the prices of 1990 are
the nost dependable ones.

For the purpose to estimate future demand for encrgy simulations aro c»:crc;scd under the
different constraints of IOPM. The result of this exercises turns out to be the bet result in Case 1 and
Casc 4. Thus, the soluilons and intermediate dcmand of thcsc two Cases are used to calculat» the
future production of oil and gas, import and cxport of crudc oit, and consumptlon of coal. Table 4-37
shaws cach unit cost in 1990 for the produchon of oil and gas export and nnport of crude oil and

consumption of coal for clcctnc power ggnerahon which are hstcd as below:

Production of oil and gas : Rp207 5 lSItoc (US$99 43/l0e)
Crude oil export : Rp265, 408foc (USSI? 35!bbl)
Crude oit impont : Rp303,805/toe (US$19.36/bb})
Coal for power generation :Rpl 37,708.&0& (US$.3'9..59!tcé_)
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~ Figure 4-22 shows the cstimated future production levels of oil and gas change lower than that of
MIGAS plan till thé year of 2011, however, the two figures of Case 4 and the MIGAS plan reach almost
the same Ievel in the year of2016. The cstimated future demand of coal for thermal power generation
grows slightly faster than that of DOE (Directorate of Encrgy) plan, but the differcnce is very small
{refer to Figure 4-23).

Figure 4-22  0il & Gas Produclion
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The narrowing gap between export and import of oil may indicate the constantly increasing
domestic demand. In the IOPM both export and import of oil increase to arrive at break-cven in 2016
(sec Figure 4-24 and 4-25). On the other hand, MIGAS expeet consumption of ol products will increase

constantly, while export of oit will decrease gradually and that Indonesia may become net oil importer
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between 2004 - 2003, Comparative examination of energy demand and supply in Case 1 and 4 can be

concluded that the solution of IOPM produces values fairly close to the reality though theee exist minor

differences.

Figure 4-24  Crude Oil Export
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Figure 4-25 Crude Oil Import
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Table 4-36  Encrpy Balance in Indonesta 1985

(Unit 1,00010¢)
) Coal il Gas Hydio Other  Elactricity Tetal

Indigenous Production 918 66,444 24,197 1,421 92,980
Impont 0 6,696 6,725
Export -66% -50,109 -17,670 68,443
Marine Bunkers 212 -2
Stock Changes 666 666
Total Primary Energy Supply 282 23,436 6,527 1,421 0 L6
Petroleum Refinerics 21,534 =70 -1,601
Electricity Generation -100 -5,742 -1 -1,421 2629 4,636
Other Transformation 44 -268 -§,783 -278 2,286
Total Final Consumption 225 15943 4673 0 2,350 23,191
Tron and Steel 21 104 1,583 183 1,890
Chemical 877 3022 107 4,006
Non-Afetallic Minerals 148 t48
Unspeeified 26 2,416 37 482 2,960
0

Road 6,508 6,508
Adr 530 530
Unspecitied 20 185 205
L]

Agricultura O
Public/Commerce 130 130
Residential 5,113 31 142 5,593
Unspecified it 1,001 1,01t
]

Naon Encrgy Use 210 110
Total 225 15943 4,673 ] 2,150 23,1

Note: Other Transformation includes Retums, Transfers, Statistical DifTerence, Own Use and Losses.
Source: Encrgy Stalistivs and Balance of Non-OECD Countries, 1EA

4-65



Table 4-37 Energy Balance in Indoncsia 1990 -
(Unit 1,000toe)

Coal  CrudeOi}  Pelio, Gas  1lydro/Oth Fleclricity  Total
Products er

Indigenous Production 6,449 76,360 36,533 1,456 120,797
Import 3l 6,327 2,933 9,341
Export _ -2,989  -3.915 -10,863 22,350 -76,117
Marine Bunkers ; -316 _ -346
Stoek Changes -2,391 -31 -4,298 6,721
Total Primary Energy Supply 349 40,381 -8,1358 9,885 1,436 0 46,931
Retarns and Transfers 0
Statistical Difterence 2 ' 2
Public Electricity -23812 -3822 2273 -1,456 2,925 -3,438
Autoproducers of 1lectr. - 881 858
CHP Plants ' 0
District Heating 0
Gas Works -12 -297 -309
Petroleum Refineries -10,381 37,558 774 -3,596
Coal Transformation 0
Liguefaction 0
Other Transformation 0
Own Use -4,454 -5,454
Distribution Losscs -39 0 -3
Tolal Final Cousumption 679 0 25444 4,089 0 3,462 33,673
Iron and Steel n 448 479
Chemical 954 3,933 4,887
Non-Ferrous Metals 1]
Non-Mctallic Minerals 613 483 156 },289
Transport Fquipaent 0
Machinery 54 54
Mining and Quarrying 930 930
Food and Tobacco 518 518
Paper, Palp and Printing G
Wood and Wood Products ¢
Constlruction 268 268
Textile and Leather 891 851
Non-specified Industry 1,603 1,218 2,221

0
Air 969 269
Road 9,386 9,186
Rail 0
Internal Navigation 753 753
Non-specificd Transport 0

0
Agriculture 992 952
Public/Commerce 309 200 509
Residential 6,655 774 7429
Non-specified Other 1,270 1,270

0
Non Energy Use 829 829
Total 679 0 25444 4,089 0 3462 33673

Source: Energy Statistics and Balance of Noa-OECD Countries, [EA
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Table 4-38 Energy Balance in Endoncsia 1993

(Unit 1,000t0c)

Coal Crude Ol Petro. Gas  Hydro/Olh Electricity  Total
Products er
Indigenous Production 16,954 78,483 4717 1.642 144,260
Import 207 7.812 7,281 15,300
Export -31,213 0 -39.220 -10,443 28468 -89,344
Marine Bunkers -505 -505
Stock Changes -1,061 412 -649
‘Tota) Primary Energy 4,897 47,075 -3,255 18,703 1,642 0 69,062
Supply _
Retums and Transfers 2,537 2,807 270
Statistical Difference -3,398 97 i 29 -1 3,330
Fublic Electricily -3,806 -5,071 -836 -1,613 4,232 -7.104
Autopreducers of Electr, -33 79 =252
CHP Ptants 0
District Healing 0
Gas Works -53 -53
Petroleurn Refinerics 40,940 38,524 656 -3,072
Coal Transformation 3 3
Liquefaction -7,834 <1834
Other Transformation 0
Own Use -2, 722 21l -2,933
Distribution Losses =524 -524
Total Final Consumiption 1,0H 0 32,71 6,593 ] 1,575 44,033
fron and Steck 25 25
Chemical _ 1,172 4,753 5,925
Won-Ferrous Metals 0
Non-Metallic Minerals 1,068 115 1,183
Transport Equipment 0
Machinery 0
Mining and Quarmying 0
Food and Tobacco 0
Paper, Pulp and Printing 0
Wood and Wood Products Q
Construction i}
Textite and Leather 0
Non-specified Industry 6,976 1,382 8,858
0
Air 1,455 1,455
Road 11,391 11,391
Rail | 0
Intemnal Navigation 1,016 1,016
Non-specified Transport 0
0
Agriculture 1,421 1,421
Public/Commerce 450 238 305 993
Residential 7,522 238 1,156 8,916
Non-specified Other 1,249 232 1,481
0
Non Energy Use 1,369 1,36%
Tolal 1,093 0 32,772 6,593 0 3,575 44,033

Source: Energy Statistics and Balance of Non-QECD Countrics, [EA
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Table 4-3%  Encrgy Price based on Encevgy Balance and 1-O Table (current price)

: 1985
Ttem million tog millien Rp Rp/tee
il & Gas Production 90.6412 15,477,361 170,734 153.75 US§hee
Crude O1] Export 5(:.108% 9,362,215 190,829 ° ° 2344 US§nhl
Crudg Oil hnport 6.6963 951,393 142,077 17.45 US§/bbl
Coal Consumption for Power 0.1002 16,011 159,790 $6.33 US3hce
1990
Ttcin million toe million Rp Rpftoc - o
Oil & Gas Produclien 112.8927 22,945,458 203,250 110.29 US3toe
Crude Oil Export 399152 11,673,931 292,468 21.65 US$bhl
Crude Gil Import 6.327 2,175,880 343004 - 25.46 US$/h!
Coal Consumption for Power 28118 285028 101,689 33.11 US3/tee
1393
Item million toc million Rp Rpftoe - :
Oil & Gas Production 125.654 24,847,684 197,747 94.75 US$ftoe
Crude Oil Exporl 39.22 9,652,415 246,110 16.0% US$/bbl
Crwude Oil import 7.812 1,924,834 246,395 16.11 US$/bbl
Coal Consumption for Power 3806 §23,485 216,365 62.20 USS/ice

Note: Exchange rate 1 Rp),110.6°USS in 1985, Rp1,842.8 U'S8in 1990, Rp2,082.1,USS in 1993
Conversion factor : Htoe = 1L.6Ti¢e, [oe = 7.34b0)
Source: Energy Statistics and Balance of Non-QOECD Countrics1EA, and 110 Balance Table

Table 4-40  Energy Price based on Energy Balance and I-O Table (turrcni 1993 price)

1983
Item million toc million Rp Rpftoe
O1l & Gas Production 90,6412 20,739,328 228,807 109.63 US$/ioc
Crude Ol Export 50.1089 7,239,657 144,484 9.44 US§bbi
Crude Oil Import 66963 1,055274 157,591 10.30 US$/bbl
Coz] Consumption for Fower 0.1002 32,612 325,469 93.57 US$/itce
1990
Item million toe million Rp Rp/toe
Oil & Gas Production 1712.8927 23,426,909 207,515 99.43 US§/toc
Crude Qil Export 12,9152 10,593,812 265,408 17.35 US$/bbl
Crude Oil Import 6.327 1,922,177 303,805 19.86 US$/bh]
Coal Consunption for Power 28118 187,206 137,708 39.59 US$/tce
1993
ftem mitlion toe miltion Rp Rpftoe
Oil & Gas Production 125.654 24,847,684 197,747 04.75 US$/oe
Crude Oil Export 39.22 9,652 415 246,110 16.09 US3$/bbl
Crude Oi] Import 7812 1,924,834 246,393 16.11 US§/bbi
Coal Consumption for Power 3.806 823,485 216,365 6220 UsS/ice

Note: Fxchange rate = Rp2,087.1/USS, Conversion factac ; 1toe = 1.671e, ltoe = 7.33bb
Source: Fnergy Statistics and Balance of Non-OECD Countries'1EA, and EO Balance Table
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4.4 Environment

4.4.1

Environmental Issues

(1) Environmental Issucs in Repelita VI and PIP 1

The development of Indoncsia has depended considerably on its rich natural resources such as oil,

natural gas, nonferrous metals, forest resources and agricultural products. However, Indonesia is now

entering a phase with processing industries involving higher-technology. Duc to this shift, pollution and

other environmental issucs have become the focus of the Government of Indoncsia's development

CONCems.

1)

2)

3)

b

2)

Three major environmental issucs mentioned in Repelita Viand PIP |t

Strain on Indonesia’s stock of key natural resources (land, forests, water and encrgy) as a critical
ccosystems (including ground water aquifers in citics, and watersheds and coastal and marine
ccosystems throu ghout Indonesia) _ _

Increase of industrial pollution (including water pollution, air pollution, and toxic and hazardous
waste) and urban pdllution (human waste, solid waste and vehicle emissions)

Environmental (icgradation due to poverty (pollution, erosion of natural resources, unsustainable

production practices, unsafe disposal of human and other wastes)

To respond-to these issues, the Government of Indonesta has introduced the policies below:
Natural Resources Management

Encrgy resources management (encrgy saving and introduction of alternative encrgy sources)
Forest resources management (including intervention of illegal logging, introduction of cash crops
and deforestation)

Water resource management including management of safe drinking water and industrial water,
watershed management and water pollution control)

Land management {including prevention of soil crosion by conservation of forests, sctting parks,

reserves and protection areas especially in watersheds, coral recfs and mangroves)

Pollution Control

Industrial pdllution (including "win-win-win policies" to improve cfficicncy, environment outcone
and income distribution at the same time, PROKASIH, Langit Biru, AMDAL and reduction of
toxic and hazardoué wastc)

Urban polluﬁon (sanitation and public health education, collection and disposal of municipal solid

waste, improvement of two-stroke motoreycle engines, and mitigation for coastal development)
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{(2) Priontics

Interviews with Indonesian officers, both at national and regional related arcas have revealed that
Indonesia's prioritics for sustainable development are 1) water pollution control, 2} toxic and hazardous
waste management, 3) air pollution control and 4) natural resourees management. Pollution controls are
the highest prioritics in Java (and Southern Sumatra), and natural resources managcmént is the most

important issu¢ out side of Java.

1) Wal.c.r Pollution

Safe water is the most important issuc in Indoncsia. As countermeasures for water pollution
reduction of BOD (biological oxygen demand) and COD (chemical oxygen demand) have been focused
on. However, some experts point out poltution by heavy metals. Yet as natural BOD is so high and

domestic waste is dominant, the load of industrial waste is still rather small.

2) Solid Wastc

Since a collection and processing system of houschold waste has not been efficiently implemented,
the sight of garbage left on the strects, dumped by the rivers and bumed is common. Also there is only
one industrial wastc treatment center in Indongsia located near Bogor, and the sccond is planncd in the

suburbs of Surabaya. Imumcdiate actions including storage and transportation of industrial waste are
necessary.

3) Air Pollution

The prioritics in air poltlution now is dust, lcad in dust and nitrogen oxides (NOx). Sulfur oxides
(SOx) have not been a serious problem yet. However, proceeding power plants ar¢ shifting from oil to
coal and rapid industrialization is going on. Thus we camot exclude SOx from our consideration an

important cnvironmental issue in the near future.

4) Forest Resources Management

Major causes of deforestation in Indonesia are iltegal logging, improper farming, conversion of
forest lands into farm lands by the transmigration policy and natural causes such as _forcst fires. For
natural forest, sclective logging and reforestation are mandatory. Industrial afforestation has been
promoted for wastclands and less-productive forests. Social forestry has also been promoted for

commons and for unproductive convertible forests.
(3) Regional Environmental Characteristics of Indoncsia

With a view to collecting data on regional environmental characteristics, Indonesia is divided into

five regions, i.c. Sumatea, Java, Kalimantan, Sulawesi and others, covering the provinees listed below
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together with their provincial serial numbers.

1) Sumatra Region: 1. DI Acch, 2. Sumatra Utara, 3. Rian, 4. Sumatea Barat, 5. Jambi, 6. Sumatra
Selatan, 7. Benghkulu, 8. Lampung

2) Java Region: 9. DKI lakarta, 10. Java Barat, 11. Java Tengah, 12. DI Yogyakarta, 13, Java
Timur

3) Kﬁm}wm 14. Kalimantan Barat, 15. Kalimantan Tengah, 16, Kalimantan Sclatan, 17.
Kalimantan Timur

4} Sulawesi Region: 18. Sulawesi Utara, 19. Sulawest Tengah, 20, Sulawest Tenggara, 21. Sulawesi

Selatan

3) Others: 22. Bali, 23, Nusa Tenggara Barat, 24 Nusa Tenggara Timur, 25, Maluku, 26. Irian Jaya,
27. Timor Timur
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4.4,2 Environmental Policies
() Govermment Organizations

The office of Minister of State for Environment (KLH) makes policics regarding environmental
issucs and the Environmental Impact Management Agency (BAPEDALY), which was cstablished in 1990,
State for Environment holds the post of Secrctary of State for BAPEDAL concurrently.

Under BAPEDAL, the Environimental Management Center {(EMC) was established under the co-
opcration of the Govemments of Indonesia and Japan. Studies for environmental policics, development
of environmental management techniques, analysis of environmental data and training of officers and-

cngineers in environmental field arc undertaken at EMC.

Other ministrics are also tackling the ¢nvironmental problems, for example;

Ministry of Industry and Trade : Industrial Pollution

Ministry of Forestry : Forest Resources, Nature Conscrvation
Ministry of Pubtic Works : Waier Supply, Solid Waste, Sanitation
Ministry of Labor : Labor Environment

Ministry of Mining and Encrgy : Nétural Resources

(2) Water Pollution

1) Water Quality Standards:

Waler quality stahdarcls were introduced by Govermment Regulation No.20 of 1990 on June 3,
1990. The standards for fresh water are classilied into four categorics, namely, A : drinkable without
water purification, B : drinkable after water purification, € : for fishery and tive stock farming, D : for
agriculture, industries and power generation. Except for several inorganic matters, the standards in
Indonesia are almost as strict as those of Japan. (Japanese categories are; AA - Water Supply Class 1 =
drinkable with simple filtration and for nature conservation, A : Water Supply Class 2 = drinkable with
water purification and Fishery Class 1, B : Water Supply Class 3 = drinkable with a high degree of water
purification and Fishery Class 2, Q Fishery Class 3 and Water for Industrial Use Class 1, D : Water for
Industrial Use Class 2 and for Agricultural Use, E : Water for Industrial Use Class 3 and not unpleasant
to daily Iife.)
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Table 4-42  Major Criteria of fresh Water Quality in I.m'lc-_ncsia and Japan

Max, Concentration

Parapcter Unit Indoncsia
A B C D AA A B S ) Iy
pH 6585 5-9 6-% 5-9 6385 63585 63585 65835 6085 60-83
™ns mgd 1,000 1,000 1000- 2,000
S8 mgA , 25 25 25 50 100
Organic Substances  mg/l 10 - - -
BOD mgfl - ' 1 2 3 5 8 10
Do mgfl - >6 >3 >7.5 »15 >5 >3 >2 >2
Cadmium mg/d 0005 001 0.0t 0.01 0.01
Cyanide mg/t 0.1 0.1 0.02 - Q
1ead mg/t 005 0.1 0.031 1 0.01
Assenic mgd 005 005 0002- 1 0.01
Hg mgd 0001 0.001- 0005  0.0003
1,2-Dichtorocthane . mg/l .01 0.004

BOD: Biological Oxygen Bemand (Mn04), Organie Substances (k\!n04)
TDS: Total Dissolved solid Substances

§S: Susponded Sotids

DO Dissolved Oxygen

2} Efflucat Standards

The efflucnt standards introduced by KEP-02/MENKLH/1/1988 were applied uniformly to all
types of industry, thus being extremely étrict for some types of industry but not so strict for othcr types.
Conscquently, new efifluent standards \\'érc newly ostablished for 14 l)pés of industny by KEP-
03/MENKLH/2/1991. The 14 t)pés of industr}-' and their parametcers are as follows :

Table 4-43 The'Efﬂucnl Standards of Industry

Type Parameters
e CausticSoda  COD, TSY He, Co, Pb, Zn, pH
“Klectoplanting .. 1SS, Cd, CN, Metals, Cu, Mi, €r, C¢ 7 gip
Tanncd Leathe BOD;, _,,_COD 158, H;S ._,(_:_; Oil and G
_OilRefining . BOD;s |
LPaimod o BODs,

:.,I__COI) TSS CN,
....COD TSS CN pl[ -

0D, TSS, Ol ana'GreasemzyN ol

TRl BOD, CODISS,pIL T
COMSG 0D, CODVISS, oM
Ply Wood BoDs,  COob, T8S, Phenol, pil

DOD: Biollogizal Oxygen Demand (MaQ4), Orgasic Substances (KMnO4)
TDS: Todal Dissolved solid Substans

§8: Suspended Solids

DO: Dissolved Oxygen

For those industry not included in the above 14 types, the KEP-02/MENKLH/1/1988 still stands.

3) PROKASIH (Program Kali Bersih = Clean River Program):

PROKASIH is a program to improve the river water quality launched in 1989, and in the fiscal

year 1995/1996 13 provinces and 32 rivers are under PROKASIH. The framework of PROKASIH
activitics at provincial level is as follows:
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- Sclcction and determination of rivers and the scope of PROKASIH
- Inventory of large scale factorics
. lhvcntory of the pollution load
- Selcction_and determination of factorics which must reduce their water pollution loads
- Signing of the agrecinent
- Monitoring of the disposed water o
Evaluation of the compliance of cach factory
- Taking of supervisory / law enforcement actions
- Monitoring of river \"vater quality

- Data processing and reporting

BAPEDAL's report {1994) showed that the liquid waste pollution load of PROKASIH industrics
for BOD (biochemical oxygen demand) decreased by 74% from 166,523 tons in 1992/93 to 43,543 tons
in 19927993 in 4 years, and that of .COD (chemical oxygen demand) decreased by 60% from 272,858
tons to 108,331 fon.s. However, the river scctions which indicated an improvement in quality are 4,
namely, Ké!i Ri\'cr,.Ccntral Java, Musi River, South Sumatra, Mahakam River, East Kalimantan and
Siak River, Riau, and the river scctions showed a tondency of decreased quality are 5, namcly,
Bengawan Solo River, Central and East Java, Cipinang River, DKI Jakarta, Deli River, River and
Kapuas River, North Sumatra, and the river sections showed a tendency of unchanged quality are 3,
namely, Brantas River, East Java, Cilivung River and Mookervart River, DKI Jakarta. Thercfore, the

deerease of industrial liquid waste pollution load did not dircctly bring about an improvement in river
 water quality.

BAPEDAL has also started a 5 rank (gold, green, blue, red and black) pollution abatement rating
program for major factorics. By the first announcement in June, 1995, there were no golds, 5 greens, 61
blues, 115 reds and 6 blacks out of 187 factories. The § green factories were comunended, on the other
hand, the 6 black factorics were pamed in the paper.

4) Recent Development in PROKASIH

Implementation of PROKASH has expanded over the eight years since 1989/1990 when it
started in cight provinces with 422 factorics. Now Proper PROKASIH covers monthly pollution load of
300 factories and annual load of 1,000 factories. Annual survey includes items such as:

1) Company Profile: Name, Address, Status, Licenses, Employment, Production time

2) Inpul:_Raw materials, Water use, Products, Market, Enviromnental certification, Environmental
policies, PROKASIH, Environmental audit

3) Water pollutants: River/Lake/Occan/Others, Volume, Type of process, Layout and Row diagram,
Lab

4) Solid waste: Source, Amount, Product origin, Result of analysis, Storage, Handling methodology
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In June 1995, BAPEDAL announced the results of ‘pcrfonnancc evaluation and rating b\ the
PROPER PROKASIIH, an asscsstment program, for the first time. The program asscsscd 187 companics,
comprising 172 PROKASIH participant companios, 11 voluntcer companics and 4 cénipanics
considered necessary to take .parl {(spccial participants). In December 1993, the program asscssed 213
companics, comprising 181 PROKASIH parlicipant companics, 25 volunteer companics and 7 special
participants. Again in October 1996, the program asscssed the same 213 companies which were
assessed in December 1995,

The results show a substantial improvement. The ratio of the Red rating decreased from more
than 60% to less than 40% and the Blue rating increascd from about 30% to about 60%, even though the
numbers of the Black rating and Green rating did not change much. Also thuu stlll arc no Gold rating
companics yet

. The analysis of the change of performance of the 115 Red rating and 5 Black rating companics,
which had been assessed in December 1993, revealed that 70 companics or 38% stayed in the Red rating,

33 companics or 28% moved up to the Blue rating and 1 company or 1% cven 'movcd up to the Green
rating in October 1996.

The companics in the Red rating mean that'lh'cy had alrcady staried to treat thci r waste but did not
achicve the level required due to mistakes in the design, procurcmcnl of cqu;pmcnt or operational
weakness. These companics are relatively casy ta be upgraded to the Blue ratmg by the application of the
PROPER PROKASIH. The Black rating means the compama,s had not yet put any effort into managing
their pollution,

The rating comparison among companics with local capital investment (PMDN) status, forcign
capital investment (PMA) status and govermment owned cntcrpnscs (BUMN) shows that 87 local
companics (65.9% of PMDN), 8 forcign companics (19.5% of PMA) and 17 gownmn.nl owned
companies (47.2% of BUMN) were in the Red rating in December 1995, On the other hand, 40 local
companics (30.3% of PMDN), 29 forcign companies (70.7% of PMA) and 18 government owned
companics {50.0% of BUMN) were in the Bluc rating.  Thus 78.1% of PMA, 52.8% of BUMN and
38.3% of PMDN were in the Blue or above.
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Table 4-44  The Rating Results of PROPER PROKASIH

— No. of Comipanies _
Raling Jun-95 Dee-53 Qct-96
Cold Rating [ {0.0%) _ 0 ((1.92@ 0 {0.0%%)
 OeoRoting | S|o@al spo@av)  sp @8
| Blue Rating 81} (32.6%%) T s8] (1.3 A2L] (36.8%%)
“RedRating ns| s 15| (54.0%) 80| 3769
Black Rating 6 (3.2%) 5 (2.3%) & (2.8%%)
Total 1871 (100 () 2131 (100.0%%) 23] (100,0%)

Figure 4-26 The Results of PROPER PROKASIH

100% ¢
§0% M Gold Rating
60% 3 Gromn Rating
1 BlucRating
0% M ReldRating
20.% [ Black Rating
0%

Jun-95 Dee-95 Oct-56

Type of industry and location of the Black rating companics in December 1993 were as follows
{No.6 was in Black in June 1995, but moved up to Blue in December 1995):

1. Plywood Siak River Sumatra

2. Plywood Mahakam River  Kalimantan
3. Puip and paper  Citarum River  Java

4. Paper Belumai River Sumatra

5. Paint Deti River Sumatra

6. Textile Citarum River Java

Those in Qctober 1996 were as follows:

1. Sugar Java
2. Rubber - Kalimantan
3. Tanning Java
4.. Tanning Java
5. Pulp and paper Java
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(3) Air Pollution

1y Air Qualit; Standards

Air quaht) standards were mtroducbd by KEP- GZIMF’\JKLIUUI%S for 9 parameters such as
sulfur dioxides (80;), carbon monoxide (CO), nitrogen O\Idvs (NO\) ozone, total suspwda,d
particulates (TSP), lead (Pb), hydrogen sulfide (H:S), ammonia (Nt1;) and hydrogen carbon (HC), bul

arc now being prepared for revision. The revised air quality standards will be comparable to those in

Japan.
Table 3-35  Revised Air Quality Standards in Indoncsia and Air Quality Standards In Japan
‘ Indoncsia P Japan
Parameler ; - —
Measntement - Max Concentration Measurement Max Concentration
S0; 1 hour 900 1 g/m’ (0.31 ppin) 1 hour 0.1 ppm
24 hours 300 1 g/m’ (0.11 ppmy) - 24 hour ave. 0.04 ppm
1 year 60 u g!m {0.02 ppm) S
Co 1 hour 30 1 g/’ ( 26ppm) - 8 hour ave. 20 ppm
8 hours 0 gm’( 9ppm) 24 hour ave, 10 ppm
) NO: lhour = 400 g;m (0.21 ppm)
24 hours 150 ¢t glm (0.08° ppm) 24 hour ave. 0.04-0.06 ppm
1 year © 100 4t gfm (0.05 ppm) o
Oxydani 1 hour 160 e g/m’ (0.08 ppmw) I hour 0.06 ppm
TSP/SPM 24 hours 230 e g/m’ {TSP) 1 hour 200 2t g/m’ (SPM)
{ year 90 u /o’ 24 hour ave. 180 52 g/m’ (SPM)
Lead 24 hours 2.0 1 g/’
1 year 201 g}m3
HC 3 hours 160 s g/m’ (0,24 ppm)

TSP: Total Suspended Particulates
SPAE: Suspended Particulate Matter
2) Emission Standards

Fmission standards for 17 parameters were also introduced by KEP-02/MENKLH /1 /1988, but
were revised for 4 major industrics by KEP-13/MENKLH/3/1995 in March, 1595. The 4 indusirics and
their paramcters are:

Table 4-46 Emission Standard Oflnduslries

Type Parameters
Iron and Steel Industries TSP, 1ICL, SOz, NOy, Opacity
Pulp and Paper Industrics TSP, IRS, Cls, Cloy, 8Oy, NO:, Opacily
Coal Fired Steam Power Plants TSP, 50y, NOy, Opacity
Cement Industries TSP, 8O;, NO;, Opacity B
All Other Industries N, Cly, 1IC3, HF, Opacity, TP, $Os, H,S, Hg, As, Sh, Cd, 7n, Pb

TSP: Tolal Suspended Particulates
HCL: Hydrochrloric Acid Fumes
TRS: Total Reduced Sulfur

Cly: Chhrine

Cl0y: Chlorine Dioxide

HF: {lydrogen Huende
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"The cmission standards for automobiles were also revised by KEP-33/MENKLI10/ 1993. The
paramcters are only CO and HC for gasoline engines, and exhaust smoke for diesel engings.

3} Langit Biru = Bluc Sky Program:

Lingit Biru is a program to promotc countermeasures against atr poltution taunched in 1992, and
the targets are:

For Stationary Sources :

- to reduce the total exhaust gas of cement industries from 164,000 ton / year to 42,000 ton / vear,
and that of iron industrics from 33,000 to / year to 3,700 ton / year in 4 ycars

- to cstablish emission standards of fossil fuel fircd steam power plants as soon as possible

For Mobile Sources :

- to reduce SPM exhausted from automobiles by 50 % in Jakarta, Bandung, Semarang and
Surabaya (a BAPEDAL study indicates that stationary sources account for 15% of TSP, 16% of
NOx and 63% of SOx in Jakarta, and 28% ofTSP, 43% of NOx and 88% of SOx in Surabaya.)
Though the targels are ¢stablished as above, concrete plans have not been made yet.

4) JICA Study on Air Pollution

JICA Study for developing a diffusion model for Jakarta revealed several very important facts.

1) Air pollution in the Jakarta area is not so crucial as it was reported before duc to incorrect method
of measurement, lack of enough constderation to the tropical climate, himited use of coal and the
dominant wind from the sea. The problem of paricle matters is not as bad as in Japanese big
cities.

2) According to the results of the diffusion model, there are few grids whers the concentration of
pollutants are over the air quality standards. There is only one grid over 40ppb of SO, around a
cement factory and scveral others close to 46ppb around a power plant, two or three grids over
100ppb of NO, aiong major roads and no grid over 10 ppm of CO.

3) Stationary sources account for 76% of SOx, 26% of NOx and 57% of PM, whercas a former
BAPEDAL study in Jakarta indicated that 63% of SOy, 16% of NOx and 15% of TSP.
Automobiles were overestimated for all the pollutants, especially for PM.
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4.4.3 Water Use
(1) Dcmand and Supply

BAPPENAS has established the target water demand in 1998 based on actual water demand data
for 1993 (.scc Table 4-47 for the Repelita VI target figures). The basic consumption units used by
BAPPENAS to decide the target water demand in 1998 are 0.6 liters/sec/a for industrial water, 0.6
liters/sce/ba for agricultural water, 120 liters/day/person for drinking water, 1 liter/sec/ha for

aquaculture water and | liter/see/ha for livestock water,

Table4-47 Repelita V1 Target Figures of Water Use

Target Unit | Estimated Volume | Target Waier Use in
Type of Water Use| Water Usein | of Unitin 1998 1998
Industry + Tourismt 0.6 litersfsec/ha 217,000 ha| 110tonfsec  (2.5%)
Agriculture 0.6 liters/sec/ha 6,100,000 ha|3,700 ton/scc  (83.7%)
-|Fouschold 120 litersfscc/ha| 211,000,000 x 72%| 210 ton/scc  (4.8%)
Aquaculture 1 Tliter/sce/ha 370,000 ha| 380 tonsec  (8.6%)
Livestock |04 liters/sec/hal 50,000 ha 20 ton/scc  (0.5%)
Total - N.A. : NA 14,420 ton/sce (100.0%)

Source: Bureau for Water Resourees and Trrigation, BAPPENAS, 1593
Note: 2% annual population growth rate is used for population forecast.

The Water demand estimated by the DPU in 1993 is compared with the target water demand in
1998 of BAPPENAS in Tablc 4-48. While little difference is scen between the units of industrial water
usc of the two estimates, those for agricultural water, aquaculture water and livestock water are reduced
from 1 liter/sec/ha o 0.6 liters/sec/ha, from 1-2 liters/sec/ha to } liter/sec/ha and from 1 liter/seo/ha to
0.4 liters/sec/a respeetively, indicating the need for a fairly largc water éonsumption saving.

Comparison between the estimated water demand of the DPU in 1993 and the target water
demand in 1998 of BAPPENAS finds that while the target total consumption figure for 1998 shows a
12% increasc on the 1993 estimate, the target industria'f water and aquaculture water demands in 1998
are mor¢ than five times and approximatcly three times higher respectively than the 1993 estimates. The
shares of industrial water and domestic water in the overall water consumption in 1998 are still as low as
less than 2.5% and less than 5% respectively with agricultural water commanding an ovenwhelming
sharc of more than 80%. Comparcd to the current situation in Japan where the consumption shares of
industrial water, domestic water and agricultural water are appro.xirriatc]y 15%, 20% and 65%
respectively, the water demands for industrial and domestic purpos.cs in Indonesia in 1998 arc expected
to be sull relatively low.,

Meanwhile, the Revised Study on Jakarta Water Supply Development adopted a unit of water use
of 156 liters/day/person for domestic water. Based on the assumption that the total water demand,

consisting of the demand for domestic water as well as for industrial and conunercial water, in the
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Jakarta area is likely to increase in proportion to the population increase duc to the almost inconceivable
rapid industrialization in this atrcady highty urbanized area, the same study cstimated the basic wnil for
total water ‘consump_lion in 1995 to be 209 liters/day/person and 222 liters/day/person in 2019, Other
ﬁnils of industrial water use are 0,55-0.75 liters/sec/ha including domestic water for employees of the
BPPIP (Ministry of Industry and Tradc) and 0.70 liters/sce/a of the BAKOSURTANAL (National
Coordination of Survey and National Chérting Development Board).

Table 4-48 Comparison of DPU Estimates and BAPPENAS Targets

) Target Unit Water .

‘ - [ Unit WaterUsein | Uszin 1998by Fstimated Water Use in | Target Water Use in 1998 | 1999/
_Typeof Water Use | 1993 by BIU PAPPENAS 1993 by DPU by BAPPENAS 1993
Industry + Tourism | 05-1 Bler'sechal  O6litrsfsecrhal 828 nilionton'yeay 3462 miltion ton'year| 3.52)
Agicolwre )} Ber'sechal | 0Bliters’secrhal 101,984 milionton'yearp 116,683 milion ton‘year) 1.1
HousechoM | 1l0Mters’secha s/sechal - &13ndlion’lon'year 6823 nillion ton'year) 076
Aquacvltuce L L28ters/sechal 1 Wedscehal  39%nullion‘ton/ycar] 11,984 miltion tonyear| 3.00
Livestock DA OAlitersiseccha LA . 831 naffion ton/year] N.A
(xhers t literfsecha NA 919 mitiontonfyear|  NA NA.
Tota) N N.A. 124,523 mellion tonyeas 139,390 muthon top vear) 1,12

Source: Burzau for Water Resousees and Irigation, BAPPENAS, 1993, DPU, 1595

(2)

Water Supply at Industrial Parks

The BKPM (Investment Coordination Board) provides data on the supply of industrial water at
1 major industrial parks in Indonesia. Each of these parks appears to have a guarantced water supply
rate of 0.50-0.95 liters/scc/ha. The exceptions to this general picture are the Batamindo Industrial Park
where the core industrial operation using rented SFBs (standard factory buildings) requires a low water
supply level and the Pasuruan Industrial Estate Rembang where the unit of water supply per ha is

exaggerated because only those sites for Phase [ sale are accounted for.

Table 4-49  Unil Water Supply at Major Industrial Parks

Name

AIM2100 Industrial Town

East Jakarta Industrial Park

Cikarang lndustrial Park)

Karawang Intemational Industrial City
Suryacipta City of Industry

Bukit Indah Industria} Park

Tanjung Fmas Expont Provessing Zonz
Pasuruan Industrial Estate Rembang
Ratamindo Industrial Park

Bintan Industrial Estate

Kabil Industrial Estate

_Unit Water Supply por sec

Unit Water Supply perday

0.50 liters"secha
0.70 titerssecha
0.54 titers"secha
0.95 titers"secha
0.7 Biters'secha
081 fiters’secha
NA
3.41 hters'secha
0.12 liters’secha
0.55 liters"secha
0.49 hiterssecha

42.9 ton'dayha
693 ton'dayha
47.0 ton'dayha
£2.010n'day ha
61.61en'day ha
70.0ton'day ha
NA (Pecp Well)
295.0 ton'day ha
10.4ton/day ha
47.6 tor'dayha
34 2 ton'day. ha

Source: BKPM
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(3) Watcr Use of Pulp & Paper, Coment and Iron & Steel Indusiries

An interview was conducted at the competent section of the BPPIP to confirm the unit of
indusuia.l water use by industrial sector in Indonesia. As the Japanese industrial statistics suggcsi that
three seclors, i.¢. iron and steel, pulp and paper and chemical and rubber, account for thfcc-quartcrs of
the tota! industrial water use, efforts were made to coliect éoncrctc data on large factorics in these three

sectors.  In the case of the chemical and rubber sector, only data on a cement factory were obtained.

Table 4-50  Examples of Unit of Water Use in Pulp & Paper, Cement and Iron & Steel Industrics

B : Unit Water Use per
. _ Dyeoflndasty Arca __Apnel Troduction Amount ofWatey Use  Prodwtion UnitWaterbseperdrea
Factosy A Pulpandpaper Total 26,628 m2 2410040 1,228 tonday 2151 enfen Total 751 tiers/sciha
Factogy: 15,270 m2 ) Facolry: §3.10 ltassccha
Facotry B Pulpandpaper Factory: 179,020 m2 ) 34,000 1on 4320 ton'day i5.43 wa'ton . 2 79 litess'sec ha
Factey € Cement Total: 5,330,000 m2 Wei Proces S00,0004en Production: 6,636 tonday Elltchton  Praduction: 0.63 Btassesha
) Feutoty. 1,180,000 m2  Diy Prcess: 1,300,000 ton Tolal 11,0M n'day  Dry. 060 1ondon Total: 0.70 Fiters'secha
Factoey D Tronand Steed Tobab 120,900 m2 43,000 ton 268 1on'day 1.7 tonton Total 0.23 Biters'secha
Factery: 29,000 m2 (Comvete Bar-CB) Facoby: 106 hters'secha
Factory E  Iron end Stecl Total 28,430 m2 150,000 ton 216 ton'day 043 tonon Total § 88 lterssecha
Factory. 9,603 m2 (Billet'C B.Trofile} . Facotry. 2.60 livessecha
Factory F Teonand Sl Total 6,050 m2 1,500 ton 44 wn'day 515 tonton Total: 2.76 Isxcrssecha
Fautory: 2,300 m2 Frofla2’CB) Factosy: 696 s ha
Factary G Ironand Swel Total 50560m2 120,000 ton 67 ton'day .17 fon'lon Total: 018 Biters'sec ha
Factory 3,851 m2 CB) Factory: 0.72 tikrs'sec ha
Factory Bl Tronand Sl Tetal 85313 m2 194,000 ton 130 ton'day 0 2Tontan Tolal 017 {ters'secha
Fadtory: 43,069 m2 (C B Mchile} Factory: 9 35 liters'secha

Source” BEFIP

Neite: One operational year = 300 days

The interview survey found that the water use level in the paper industry in Indonesia ts more than
five times higher than the commonly used unit of 0.55-1.0 liters/sec/ha. The water use level in the cement
industry is similar to the average level for all industrics. While the three factorics surveyed in the iron

and steel industry consume the average level of industeial water, the remaining two factories usc three to

five times more than the average.
{(4) A Sampling Study by BPPIP

A samphing study by BPPIP (Studi Peayusunan Karakteristik Prasarané Dan Sarana Tiap Jenis
Industri, Marct 1996) was conducted of morg than 600 factories in the Jakarta area on water usc, encrgy
use, BOD load, COD load, hsavy metals, SOy, NOy cte,

According to the study, the average unit water use for industrial water is 1,02 liters/sec/ha and 34,
paper and paper products, printing and publishing industry, is the most water cons-.:i-nmg induétry with
5.18 liters/sce/ha. The next water consuming industry is 35, chemical, pclroléum, ¢oal, rubber, and
plastic products, but the unit is only 1.22 liters/sce/ha which is much lower than 5.18 liters/sec/ha of 34,
paper and paper products, printing and publishing.
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Table 4-51  Unit Water Use by Sector

Indusuial Seb-sector Unit Water Use #of

' o T iterssecma)] (tontdaymay| Firms
31. Food, beversges and lobaceo 097 836
32.° Te\hlc, garments, and Icalhers - _ 096 8\ 0
33, Wood bamboo ratta.n “-I“OW and(hehke R Y7 18 9'

- 105.0. ..
o R &3

38, Fabnc'atcd meta! producis machmery and equ:pmcm I Y 2 R Y 5 B NS T 1)
§ B e o g e
Average/ Tolal 883

Figure 4-27 Unit Water Use by Sector
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A little more detailed analysis of the data by industdial sub-sector has revealed that 34111, pulp,
and 34114, tissues paper, are using more than 10 liters/secrha, and 35117, basic organic chemicals from
crude oil, natural gas and coal, 36212 Glass products for laboratory, phannacy and medical cquipment,
35609 Plastic products n.e.c., 31153 Cooking oil made of coconut cil, 34113 Industrial papcrs and
34112 Cultural papers are using more than 5 liters/sec/ha. Twenty industrial sub-scctors which are
consuming more than 2.5 liters/scc/ha are shown in Table 4-52. In the eight sub-sectors consuming more
than 5 liters/scc/ha, there are four 34s, two 35s and one 36 and 31 cach. Of the twenty sub-sectors

consurning more than 2.5

plastic products), four 34s (Paper and paper products, printing and publishing) and 32s (Textile,
gamnents, and leathers) each, three 31s {Food, beverages and tobaceo), one 36 (Nonmetallic mincral

Sector

31
3z
33.
34.
35,
36.
3%
38,

products, except petrolcum and coal) and 37 (Basic metal industries) cach.
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. Food, beverages and tobacco
Textile, garments, and leathers
Wood, bamboo, rafian ¢tc,
Paper and paper products cte.
Chemical, Petroleun, coat etc.
Nonmetallic mineral products
Bastc metal industries
Fabriceted metal products ete.
39, Other manofacturing industrics

liters/sec/ha, there are seven 35s (Chemical, petroleum, coal, rubber, and



Table 4-52  Water Consuming Industsial Sub-sectors

- Unit Water Use # of
' lnduslnal Sbsecior” T T hitereos) | (ton/dayiha)| Finms

34 Pu!p
S Vi e e B s
35117 Basic organic chemicals from ‘crude oil, natural gasand coal
' 362I2 Glass products for laboralor) , pharmacy and médncal cqmp

4 ofcoconul ml e e SO DRttt BRI svienieinall SO
T ot papers OO SRS (SO
3412 Cligral papers

33410 Pwducis of petroleum fefmencs

fog;_;.g... w2 el B DD i L el B

"'%2116?umeate
33323 Crumb rubber RN SR ot
3 ‘,'“'9'C‘"‘Hé?f"‘é'ﬂ‘ﬁfé#"""f"*"g"a'f!',*.’,'}'_’{?%'e_f__‘j.i?S_E.f.f‘_‘_l_‘__..._.‘_____'______‘_‘___. —

31171 Savghtering
T35713 Basic 1norganzci"é'ﬁé'ﬁi~{\c'é“ pigment

37202 Non ferrous mclal smelling industry .
TI5VIT Tasic mmgamc chemn.ala Ch!ﬂl’ldu am! allah

32115 Finished texhiles U SN S IR ieal I
I Finihed yar . M

00} wn 00! b bt I R el

{5} Rccommendations

Table 4-54 shows the details of 664 samples. A shaded grid means the unit water use of the {sub-)
sector is over 2.5 litersfsec/ha. From the analysis of the samples, the Study Team proposes to usc the

following figures as unit water usc of each (sub-) sector.
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Table 4-53  Proposed Unit Water Use by Sub-sector

Food, beverages and tobacco

except for 31111 Slaughtering
31149  Other manufacturing and presetving of fish

31153  Cooking oil made of cocenut oil

1.0 fiters/sec/ha
3.5 litcrsfsce/ha
3.5 liters/scc/ha
6.0 hters/sec/ha

32

Textile, garments, and leathers
except for 32113 Finished yan
32115 Finished textiles
32116 Ponted textiles

32130  Knitling mills

0.5 liters/scc/ha
2.5 liters/sec/ha
3.0 litersfsec/ha
4.0 liters/sce/ha

4.0 liters/sec/ha

Wood, bamboo, rattan, willow and the like

0.2 htersfsec/ha

34

Paper and paper products, printing and publishing

except for 34111 Pulp

34114 Tissues paper

342 Printing, publishing and allicd industrics

5.0 litersfsec/ha
13.0 liters/sec/ha
10.0 liters/scc/ha

1.5 liters/sec/ha

35

Chemical, petroleum, coal, rubber, and plastic products

except for 35111 Basic inorganic chemicals chloride and alkah
513

s

Basic inorganic chemicals pigmemt

Basic organic chenmicals from crude oil, natural
gas and coal

35131
35523
35609

Synthetic resins
Crumb rubber

Plastic producis ne.c.

1.0 Liters/sec/ha
3.0 liters/sce/ha
3.0 liters/scc/ha

10.0 liters/sec/ha

3.5 litersfsec/ha
3.5 litersfscc/ha
6.0 liters/sce/ha

36

Nonmgtallic mineral products, except peteoleum and coal

except for 36212 Glass products for laboratory, pharmacy and

medical equipment

0.5 liters/sec/ha

7.0 titersfsec/ha

37

Basic metal industrics

except for 37202 Non femmous metal smelting industry

1.0 liters/sec/ha
3.0 liters/sec/ha

18

Fabricated metal products, machinery and equipment

0.4 liters/scc/ha

39

Other manufacturing industries

0.4 liters/sec/ha
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Table 4-54  Unit Water Use by Sub-sector (1)

No. KKI Industrial Sub-sector Unit Water Use #of
{ton/day/ha) (I/see/ha) Fims

31 Food, heverages and tobacco 836 0.97 56

31 Food 114.4 1.32 3l

1 31tiF Slaughtering 2825 2
2 31112 Processing and preserving of mwat 126.3 . 1
3 3121 Powdered, condensed and preserved milk 718 0.90 1
4 31123 fcecream 7738 0.50 ]
5 31131 Canned fruits and vegetables 78.6 0.91 I
6 31141 Canned fish and other similar products 1244 144 1
7 31149 Other manufaciuring and preserving of fish 2927 i 3390 1
§ 3133 Cooking oil made of coconut oit 4069 i 2
9 31153 Cooking oil made of palm oil 148.9 1.72 3
10 31162  Other grain mill products 59 0.07 1
11 31165 Peeling and cleaning of nuls 3.0 0.03 I
12 31168  Wheat flour 282 0.33 1
13 311737 Macaroni, spaghetii, noodle and the tike 107.3 1.24 4
14 31179 Bakery producis 170 0.43 3
15 31181 Syrup 57.3 0.66 i
16 31191  Chocolate powder 122 0.14 2
17 31192 Food made of chocalate and sugar confectionery 15.4 0.18 3
312 Food 320 0.37 13

18 31211 Tapicea 52.0 0.60 3
19 31221  Processed tea 6.0 0.07 1
20 31222 Processed coilee 388 045 3
21 31231 Ieccube 320 0.37 I
22 31243 Tempe 933 1.11 1
23 271 Shiimp paste and the like 4.5 0.05 1
24 31281 Prepared ammal feods 1106 0.13 3
35 31282 Concentrate animal feeds i8.0 0.21 2
313 Beverages 76.1 0.88 3

26 31320 Wines and its simitar products 9.0 Q.10 1
27T 31330 Malt liquors and malt 160.0 1.85 3
28 31340 Soft drinks 30.0 0.35 4
34 Processcd tohacgo and cigarette favors 230 027 2

29 314106  Dricd tobaceo and precessed tobacco i5.0 0.17 1
30 31420  Clove cigareties 31.0 0.36 }
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Table 4-54  Unit Water Use by Sub-sector (2)

No. KKl Industriat Sub-sector Unit Water Use #of
(tonfdayMha)  (Mseo/ha) Finos

32 Textile, garments, and {cathers 830 0.96 150

321 Textile 163.9 1.90 70

1 3211t Spinning mills 476 7
2 32112 Theeads 103.0 3
3 32113 Finished yam 2200 8
4 32114 Weaving mibls except gunny and other sacks 1208 23
5 32115 Finished textiles 2390 5
6 32116 Prnted textiles 31520 8
7 32117 Batk 210 1
8 32121 Made-uptexile article except wearing apparcls 124.0 6
9 32129  Other sacks ' 20 2
10 32130 Kaitting mills 3620 4
11 32151 Rope, twine 9.0 i
12 32190 Textilene.c. 36.0 2
n Clothes except footwear 257 . 18

13 32210 Wearing apparcl made of textile (gannents) 270 0.31 1]
14 32220  Wearing apparel made of leather and the like 21.0 0.24 3
15 32299  Other wearing apparel made of textile and leather nec 220 025 1
a3 Tanncries and leather finishing, product of leather except 264 0.3 3

footwear

16 32312 Leather tannerics 260 6.30 5
17 32331  Products of leather and substitutes for technical / industrial purposes 270 0.31 3
324 Footwear 222 026 14

18 32411  Foolwear for daily use 1.0 0.01 3
19 32412  Sporl shees 280 0.32 il
33  Wood, bamboo, rattan, willow and the like 189 .22 41

331 Wood, bamboo, rattan, witlow and the like 10.1 0.12 13

1 33111 Sawmills 92 0.11 8
2 3312 Molding and building components 52 0.06 11
3 3313 Plywood 340 0.39 4
4 33114 Laminated board including decorative plywood 2.0 0.10 6
5 33115 Block board, particle board and the like 2.0 0.02 3
6 33116  Vencer 7.0 0.08 1
an Fueniture and fixtures; kitchen utensils of woed ete. 350 0.64 R

7 33211  Fumilure and fixtures mainly made of wood 230 027 4
8 33212 Fumiture and fixtures made of basboo and f or rattan 870 1.01 4
34 Paper and paper produdts, printing and publishing 34

34 Paper, paper products and the like 27

1 34111 Pulp 2

2 34112 Culiwral papers 7
3 34113 Industnal papers I
4 3114 Tissues paper . 4
5 34120 Boxes made of paper and cardboard 120 0.14 2
6 34190  Products of paper and cardboard n.e.c 44.0 0.51 1
342 Printing, publishing and allicd industrics 121.0 140 7

7 34100 Printing, publishing and aliied industrtes 1210 .40 7
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Table 4-54  Unit Water Use by Sub-sector (3)

No. KKI Industrial Sub-sector Unit Water Use ¥ of
{ton/daytha)  (Vscosha) Firms

35 Chemical, petroteum, coal, rubber, and plastic products 105.0 1.22 166

351 Industrial chemical 1187 94
[ B Basic inorganic chemicals chloride and alkali 2450 © b4
2 35112 Basicinorganic chemicals industrial gas 60.0 6
3 35113 Basic inorganic chemicals pigment 264.0 2
4 35114 Basic inorganic chemicals ne.c 3.0 10
S 35116 Basic organie cheimicals intermadiate cyclic, dyes and pigment 300 24
6 35117 Basic organic chemicals from ¢rude oil, natural gas and coal 8430 ° 3
7 35118 Basic organic chemicals resulting spoecial chemicals 69.0 3
8 35131 Syntheticrcsins 2900 : 12
9 35132 Synthetic rubber 12.0 8
10 35133 Synthelic fibers 45.0 3
Pl 35142 Pesticides 7.0 10
352 Other chemical industries 922 37

12 35210 Paints, vamishes and lacquers 10.0 )
13 35221 Pharmaceutical preparation 160.0 6
14 i Prugs and medicines 63.0 ¥
15 A Soap and cleaning preparations, inclnding tooth paste 47.0 4
16 3szn2 Cosmetics 209.0 4
17 35291 Adhesive 830 15
18 35293 Ink 13.0 2
19 35295 Matches 31.0 2
354 Product of petrolcum refineries and coal 406.7 1

¥ 354I0  Products of petroleum refinerics 406.7 1
358 Rubber and rubber producis 70.8 17

* 35506 7.2 1
20 33511 Tire and inner tubes 240 2
21 35522 Remold rubber 540 2
22 35523 Crumb rubber inog 3
23 33592 Products of rubber for indusirial purposes 12.0 9
356 Plastic products 136 085 17

24 35601 Pipes and hose made of plastics 11.0 3
25 35603  Plastic sheets 14.0 2
26 35604 Plastic wocerds 30 1
27 35606  Plastic bags, containers 1.0 7
28 35607  Products of plastics for technical / industrial purposes 430 2
29 35609 Piastic products nec 512.0 2
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Table 4-54  Unit Water Use by Sub-scctor {4}

No. XK{ Industrial Sub-sector Unit Water Use # of
(ton/day/ha) {Usce/ha) Firms

A6 Nonmetallic mineral products, except petroleum and coal 45.7 0.33 45

_ J61 Porcetain 68.5 0.79 3

1 36111 Houscheld wares made of poreelain 124 0.14 1
2 36112 Structural materials made of poreelain 187.5 217 1
3 36113 Laboratory, electsicity / technical wares made of porcelain 5.6 0.06 1
362 Glass and glass products 142.4 1.65 5

4 36212 Glass products for laboratory, pharmacy and medical equipment 5893 i
5 36214 Glass confainers 803 |
6 36219 glassnec 16.3 2
7 36221 Sheet glass 08 0.01 1
363 Cement, lime and products of cement and lime 25.9 0.30 16

8 36310 Cement 7.0 0.08 4
9 36321  Structural cement products r 8.0 0.44 9
10 36331  Lime plaster 15.0 URY) k]
364 Clay producis 161 0.1% 10

11 36421  Claybricks 230 027 2z
12 36422 Claytiles 10.0 0.12 H
13 36423 Clay refractory bricks and the like 5.0 0.06 2
14 36429 Other structural clay products 19.0 0.22 5
369 Other nonmetallic mineral products 51.1 0.59 11

15 36911 Household wares, made of stone 7.0 0.08 |
16 36919  Productsof stenenec 6.0 0.07 4
17 36922  Structural marble products 32.0 0.60 3
18 36932 Asbestos products for industry 107.0 1.24 1
19 36990  Non mictallic mineral products nec 134.0 1.55 2
37 Basic metal industries 67.3 17

371 Fron and stcel basic industrics 272 9

1 37102 Ironand steet smelting indusiry 13.0 7
2 37104 Sicel forging industry 7.0 2
172 Non ferrous metal basic industries 1124 8

3 37202 Non ferrous metal smelting indusiry 2500 2
4 37203 Non ferrous metal rolling industry 17.0 1
5 37105  Non ferrous metal forging industry 116.0 3
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Table 4-54  Unit Water Use by Sub-secter (5)

No. KKI Industiiak Sub-seclor  Unit Water Use # of
. L ‘ (tonfdaytha)  (Vseofha) Firms
38  Fabricated meta! products, machinery and equipment 23 037 149

381 Fabricated meta) product, except machinery and equipment 35.5 0.41 52

1 38112 Hand tools and cutlery ‘ 9.0 0.10 2
2 38114 Kiichen ware made of aluminum 180 0.21 2
3 38119 Agricultusal tools, hand tools, cutlery and kitchen wares n.e.c 139.0 1.61 2
4 38120  Fumiture and fixtures primarnily made of metal 30 0.0% 2
S 38132 TFabricated structural aluminum products 152.0 1.76 1
6 38133  Fabricatod structural steel products 120 AL 4
7 38134 Plate working, pressure vessel, steel tank, for industry 26.0 0.30 7
8 38139  Fabricated metal producisnec 530 0.61 4
9 3819F  Nail, screw and bolts 49.0 0.57 8
10 38192 Hinge and locks 28.0 0.32 4
1L 38193 Alikind of metal containers 30 0.03 3
12 38194 Wire 9.0 810 3
1} 38195 Metal pipe and pipe lilting 2390 0.27 7
14 38199 Products of metal ne.c 68.0 0.79 3
382 Machinery except electrical 501 0.58 17

15 38213 Componcnts and parts of prime movers 15.0 0.17 1
16 38246  Components and parts of special industrial machinery 70 0.08 2
17 38247  Alteration and repair of special industrial machinery 5.0 0.06 1
18 38292 LiRing and haisting machinery, tractor, bulldozer and the like 1310 1.52 4
19 38294  Airconditioning, refriperator and the like 300 0.35 3
20 38295 Machinery and equipment nec . 16.0 0.19 2
21 38296  Components and paris of machinesy and equipment n.e.c 43.0 0.50 4
383 Electricat machinery, spparatus, appliances and supplies 24.3 0.28 43

22 38311 Electric gencrators 4.0 0.03 2
23 38312 Eloctnc motors 4390 0.50 2
24 IBM3  Trensformer, rectificr and voltage stabilizers 4.0 0.05 4
25 38314 Tlectric panel and switch gear 30 0.03 3
26 38316  Other elecinical machinery 5.0 0.06 H
27 38321 Radio, television and consumer electronics 10.0 0.12 5
28 38324 Elecltronic components 17.0 020 5
29 38330  Houschold electronic appliances 40.0 0.46 3
30 38391 Electrical accumntator 17.0 .20 3
31 38392 Dry cell batteries 370 043 I
32 38353 Dulb, spot light and ujtra violet lamps 160 1.34 L)
33 38395 Electic lamp components 50.0 Q.58 1
34 38396 Electric and telephone cables 10.0 0.12 7
35 38399 Other electrical apparatus and components - 370 0.43 3
384 Transpert equipment 25 0.29 33

36 38411 Ships/boats 20 (.02 2
* 38413 Shop parts and equipment 58.2 0.67 1
37 38414 Alteration and repair of ships 15.0 0.22 1
18 38431 Motor vehicles 310 0.36 3
19 38432 Motor vehicle bodies _ 19.0 022 6
40 38433  Molor vehicle compenent and apparatus 220 025 14
41 38441 Motor cycle and molorized tricycles 150.0 1.74 1
42 38442  Motor cycle, motorized tricycles component and apparatus 153.0 0.17 3
43 38443 DBicycle and tricycle 6.0 0.07 1
44 38444  Bicycle and tricycle components 3.0 0.35 i
383 Professional, sclentific, measuring and controlling equipment 59.0 0.68 4

45 38521  Eycglass lens and frames 11.0 0.13 I
46 38322  Binoculars and optical goods for scientilic purposes 111.0 1.28 2
47 38524  Cinematographer camneia, projecfor and equipment 30 0.03 i

4-90



Table £-34  Unit Water Use by Sub-sector (5)

Mo  KKI Industrial Sub-sector Unit Water Use Hof

‘ S . {ton/day/ha)  (Ifsce/ha) Finns

39  Other manufacturing industries 33.0 0.33 6

390 Other manufacturing industries 3130 0.38 6

1 39012 Personal adornment made of precious metal 11.0 020 1
2 35022  Non traditional musical instruments 260 0.30 |
3 39030 Sporting and athletics goods 240 028 i
4 39040  Toys 70 0.08 1
5 39051  Writing and drawing articles 62.0 0.72 2

Source: BPPE, Studi Peryusunan Karakteristik Prasarana Dan Sarana Tiap Jenis Industri, Maret 1996
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4.5 Poverty Issue and Income Distribution

The major objectives of this chapter are to review the pcrl‘onnance of poverty rcduclion by the
Government of tndonesia since 1970, to analyze the present sntuation of poverty and income dlstnbutton

in Indonesia and to formulate a basic framework of comprehensive approach toward fusther poverty
reduction and equitable distribution.

4.5.1 A Review of the Performance of Poverty Reduction

The incidence of absolute poverty in Indoncsia has decreased from 60% in 1976 to 11.3% of the
population in 1996. The number of the poor decreased from about 70 million in 1970 to 22.5 million in
1996 during the same period. This achievement has been widely noted by international organtzations like
the World Bank and UNDP. The Governmient of Indonesia has targeted reducing poverty to 6 % by the
end of the Repelita VI (1994/95-1998/99) and to zero during the Repelita VI (.l 999/2000-2003/04).
(Figure 4-28)

Figure 4-28 Trend of Poverty Incidence in Indonesia
(%)
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Source: Welfare Indicalors 1995/ Repelita VI: BPS
Statistik Indonesia 1996: BPS

The Government of Indonesia successfully decreased the incidence of absolute poverty due to the
performance of macro cconomic policy and management: the high rate of economic growth, inflation

control, population control, transmigration, etc.

During the past 25 years {the first long-term development plan = PIP 1 ]969}70-l993/94), the
Indonesian cconomy grew at an average annual rate of 6.8 pereent. This cconomic growth was
accompanied by declines in population growth. Thus, on the average, the people’s standard of tiving was

improved. The nation recorded an annual per capita income of US$70 in 1969; it rose to around US$700
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by the end of the first long-term development plan (Repelita V).
Both agrichltural and industrial scctors contributed to the high rate of economic growth.

The agricultural sector was given high priority in cconomic development during the first long-
fcrm dcx’clbpmﬁnt plan. The main target was sclf-sufficiency in rice. Between 1971 and 1983, the
average annual producuon of rice mcrcasul b) 5 3 % or three times as fast as population growth. Scif-
suf’ﬁclency in rice was first achieved in 1984 as stated in the World Bark’s report (Indongsia: Strategy
for a Sustaincd Reduction in Poverty, 1990):  “The agriculture sector has made a major contribution to

Indoncsia’s cconomie devetopnent and the reduction in poverty.”

Most of the absolute poor tive in rural arcas. The agricultural success contributed significantly to
alleviating poverty, cspecially in rural areas, cnsuring an equitable distribution of cconomic growth and

increasing farm income.

The share of the industrial scctor in the national product continued to rise. Since 1991 the
industrial sector’s contribution to the national product excecded the share contributed by agnculture.
Indonesia’s dependence on oil and gas fell since the carly 1980s. In 1981, the contnibution of oil and gas
to the national product reached 24 percent, while by 1992 it dropped to only 13 percent as a result of
growth in the non-oi! sectors.

Inflation contributes to diminishing purchasing power of the people. The higher the rate of
inflation, the more serious the damage affecting the poor or the low income group. In Indonesia, during
the first long-term development plan, inflation was well controlled, enabling the cstablishment of a stable
economy. The average annual rate of inflation was 6.8 percent during the first long-term development

plan.

The rate of population growth and the rate of economic growth are key indicators linked with the
increasc of per capita income. In Indoncsia a population control policy was successful during the first
long-term ptan, resulting in a decrease in the growth rate of the population from 2.23 pereent in 1970 to
1.66 percent in 1993,

Transmigration also contributed to poverty alleviation in Indongsia. According to the Repelita VI
(refer to Chapter 2), during the ficst long-term plan, a total of 1.5 million houscholds, or 8 miltion people,
relocated to new areas under the transmigration program or on their own will. They established 1,931
new villages outside Java and Bali. Transmigration helped promote a more balanced distribution of the

populatnon In 1971, 65.6 percent of the populatnon lived in Java, the percentage declined to 59.3 percent
in 1993

'Ihcse pcrformancc led to the successful reduction in poverty incidence with synergistic effects
amonyg policies and measures taken by the Government.
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However, it should be noted that the spccd' of a decrease of poverty incidence gradually slowed
down (Figurc 4-28 and Table 4-55). The teend supgests that the above mentioned palicics and measurcs
at the Central Government Ievel which may be defined as ‘macro economic policy and management
approach’ had a limited cffect on poverty reduction, or a timit of trickle-down effect.

Table 455 Poverty Line, Number and Percentage of Poor Population 1970 - 1996

' Poverty Ling Number of Poor Population Percentage of Poor

Year (Rp/Capita/Month) {Million) ' Population

' Urban ~  Rural Urban ~ Rural © Total Urban  Rural Total
1970 c 700 . o 60.0
1976 1,522 2,849 10.0 412 54.2 38,79 40.37 48.08
1978 4,569 2,981 ‘8.3 389 472 30.84 3338 333
1980 6,834 4,449 9.3 " 328 423 29.04 28.42 28.36
1981 9,777 5,877 93 313 40.6 28.06 2649 26.85
1984 13,731 1,146 23 251 35.0 23.14 21.18 21.64
1987 17,38t 10,294 9.7 203 300 20.14 1644 1702
1950 20,614 13,295 9.4 17.8 272 16.75 14.33 15.08
1993 - 27,905 18,244 37 '17.2 259 1345 13.79 13.67
1996 - 38246 21,413 7.2 153 225 9.71 : 12.30 1134

Souirce: Welfare Indicators 1995: BPS, Statistik Indonesia §996: BFS

4.5.2 Remaining Problems: A Limit to Macro Economic Approach

As mentioned in the previous section the incidence of poverty was reduced from 60% in 1970 to
11.34% in 1996 during PJP 1. However, in spite of a number of prbgrcss there arc still more than 20
million of the absolute poor in Indongsia. In addition to poverty issue, economic incquality is becoming

serious among regions, especially between Java and non-Java, between Eastern and Western Indongsia,
and between urban and rural arcas.

As stated in the Repelita VI (gefer to Chapter 3), reducing these i‘ncqualitics arg major challenges that
must be resolved in the sceond long term development plan (PP 1 1994/95-2018/19).

(1) Absolute Poverty

Table 4-56 indicates that a member of the absolute poor is still very large in Java and Sumatra.

More than half of the pcople under the poverty line in Indoncsia live in Java, and about 20% in Sumatra.

As for geog'raphical distribution of the lbast de\féiop'ed \’iilé.ges (Inpres Desa Tcningga.l‘ = 'lDT),
31.9% of the total IDT villages cxist in Sumatra, 22.8% in Java/Bali, 22.4% in eastem parts of
Indonesia. It is noted that 96.0% of villages in castem Indonesia (East Nusa Tenggﬁra, West Nusa
Tenggara, East Timor, Matuku, Irian Jaya except Bali) are IDT villages (Table 4—56);
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Table 4-56  Poor People and IDT Villages

@ @ @ @ & ©
Population Poor People @D All Villages DT Villages &

Province 1993 (000} 1993 (000) (%) 1996 1996 (%)
Sumatra 39,2328 207 5053 196 129 21,332 329 2399 119 422
Java/Bali * .115,015.'2 60.8 14,766 572 128 25,370 38R 6440 228 254
Kalimantan 89,9585 53 2,009 18 20.2 5,884 2.0 3564 126 60.6
Sulawesi 13,279.0 1.0 1,320 5.1 9.9 6,267 26 2911 103 464
Eastem 11,649.8 62 2662 103 229 6,57 10.0 6,309 224 96.0
Total 189,1356 1000 25810 1000 136 65424 1000 28,223 100.0 411

* Java only 112,159.2 (52.3%).

- Paor Perpls IDT ¥i)lages
()]
W64

8.0 -
0.0 f——m
10.0
2.0

D.¢
Sumatrs Java/Bali ¥alimantan  Sulawesi Fastein Sumatra JavaBali Falimantan  Sulanesi Eastern
Province ®-2Zi: Poor Peopld Province
*3: 20

Sourve: Repetita VI'Scbaran Desa [DT Menurut Propins: Dan KabupatenKotamadya
(Tahun Angearan 1994/95-1996/9F)

Table 4-57 is concerning a number of poor population by province in 1993 and 1996. According

to this table, a national average of poverty incidence in 1996 is 11.34 percent.

As for poverty incidence in 1996, the highest province is East Timor: 31.15 percent. The other
high provinces are West Kalimantan (21.99%), Irian Jaya {21.17%) and East Nusa Tenggara (20.57%).
The lowest province is DK1 Jakarta (2.48%) and the next lowest is Bali (4.30%).

Table 4-57 also shows percentages of decreased number of the poor by province. It should be
noted that the region where the number of the poor was most decreased is Kalimantan: 17.43 percent.
Kalimantan is the second highest region in the number of the poor. The second lowest is Sulawesi: 8.75

percent. The lowest region is the Eastern regions: 5.55 percent.

There are two provinces where the number of the poor drastically decreased: Jakarta(53.47%) and
Bali{(53.52%). Both arc the lowest provinces in terms of the poverty incidence. Another two pravinces
which follow Jakarta and Bati ar¢ Central Kalimantan(41.10%) and West Sumatra(32 07%). On the
other Band, the lIeast decreased number of the poor is with East Nusa Tenggara(0.99%), Irian
Jaya(3.17%) and Lampung(3.39%).

Table 4-57 sugpests that the province with the lower incidence of poverty can casily decrease the
number of the poor in the province, and the province with the higher incidence of poverty can hardly

reduce poverty incidence. The less poverty incidence, the easicr poverty reduction, and the more poverty
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incidence, the more difficult poverty reduction. It suggests that the gap of income distribution is

expanding among provinces in Indoncsia.

{2) Regional Incquality

Tablc 4-38 indicates per capila gross fcgional domestic :pl'OdllCt (GRDP) at current ﬁmrkct price
and at constant 1993 market pncc by province (1994 and 1995). According to this table the regional
gaps among provinces are shown very clearly. Taking the year 1995 (at constant 1993 market pncc) the
Inghcst per capita GRDP is Rp. 8,058,0001 in Kalimantan Timur, on the other hand the towest per capita
GRDP is Rp. 697,000 in Nusa Tenggara Timar. The former is 12 times more than the latter. The former
figure in Kalimantan Timur is one including oit and its products. Even if per capita GRDP excluding oil
and its products being taken for comparison, the highest is Rp. 6,654,000 in Jakarta, and the figure 1s
about 10 times more than that of Timor Timur.

In 1995 the average per capita GRDP in lndoncsié is Rp. 1,981,000 excluding oil and its products.
The Table 4-58 indicatcs that two thirds of 27 provinces are below the average of per capita GRDP.

As stated in the previous scction, more than half of thc poor people in Indongsia live in Java. Per
caplla GRDP in the areas in Java except Jakarta (Java Barat, Java Tengah, Java Timur, and
D.1.Yogyakarta) arc below the average. The per capita GRDP in these areas is between one fifth or a

guarter of that of Jakarta. Regional incquality will become more serious in the future.
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Table 4-57 Poor Populatlon in Indonesia 1993-19%6

1993 1996 Docreased
No. Province Tolal Total Total
: : (thousand) % (thousand) %% (thousand) Y%
1 DlAcch 496.7 1346 4256 1078 .1 14.32
2 North Sumalera 1,311.6 12.32 1,232 109 971.5 7.32
3 West Sumatera 3606.1 13.47 336 876 181.6 3207
4 Rian 110.9 11.20 3220 1.94 8.3 21.62
5 Jambi 2994 1338 2228  9.06 76.5 25.57
6  South Sumaltera 1,0239 14.89 7949 10.72 2290 2237
7 Bengkulu 173.1 13.11 137.2 9.137 159 20,72
8 Lampung 7518 1164 7249  10.65 210 359
Sumalera 5,0536 1287 4,246.1 1015 8074 1598
9 DKI Jakarta 497.1 3.65 2313 248 2638 3347
18 West Java 46124 12,20 3,962.1 9.87 6502 14,10
it Central Java 46187 1578 41,1573 1391 1614 999
12 D.LYopyakarta 3435 FL.77 3038 1042 197 11.36
13 East Java 44237 13.25 40465 1186 37172 8.53
14 Bali 270.2 .46 125.6 430 1446 5352
Java-Bali 14,765.6 1284 1238266 1073 1,939.0 13.13
15 West Kalimantan 8135 2505 8205 21.99 540 6.18
16 Central Kalimantan 3286 20385 18394 11.24 1322 4110
17 South Kalimantan 517.8 18.62 4243 1433 935 18.05
18 East Kalimantan 2949 13.75 2244 9.24 70.4 23.86
Kalimantan 20088 20147 1,6587 15.35 350.1 1743
19 North Sulawesi 3047 179 2816 10.60 20.1 6.59
20 Central Sulawesi 193.9 10.48 163.4 8.18 30.5 1574
21 South Sulawesi 659.2 8.97 617.1 8.02 - 420 6.38
22 South East Sulawesi 1623 10.84 139.4 8.49 229 .10
Sulawesi 1,320.1 9.94 1,204.5 8.59 115.5 875
23 Woest Nusa Tenggara 6924 1952 6530 17.62 394 5.69
24 East Nusa Tenggara 7564 2184 7490 20.57 1.5 0.99
25 East Timor 2930 3624 2618 3115 25.2 8.59
26 Maluku 1789 23,93 J17.0 1947 6138 12.21
27 Irian Jaya 419  24.16 427.8 21.17 4.0 317
Nusa Tenggara, Maluku 26626 2286 25147 20133 1472.8 5.33
Irian Jaya
Indonesia 259000 1367 224937 1134 3,4063 13.15

Source: BPS 1997 *Poverty alignment (rupiahsperson’month)
1993 Kota: Rp. 27,905
Desa @ Rp. 18,244
1956 Kota: Rp. 38,246
Desa t Rp. 27,413
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Table 4-58  Per Capita Gross Regional Demestic Product by Province

At Current Market Price At Constant 1993 Market Price

. Provinee 1994 1995 1994 1995
Dacrah Istimewa Acch 3075 3330 3015 2921
Dacrah Istimena Acch* 1583 1771 1448 1499
Sumatera Utara 1989 2232 1830 191
Sumatera Utara* 1952 2191 1792 1930
Sumatera Barat 1702 1888 152% 1633
Riau 4884 5518 1818 1873
Riau* 1898 2194 1773 1877
Jambi 1280 1472 1172 1229
Jambi* : 1248 1438 1140 1197
Sumatera Selatan 1738 2057 1665 1765
Sumatera Selatan® 1488 1767 1402 1501
Bengkulu 1334 1500 1099 1154
Lampung 1007 1212 393 967
DKL Jakaria 6617 7508 6097 6634
Java Barat 1635 1883 1477 1562
Java Barat* 1561 1804 1401 1492
Java Tengah 1346 1555 1239 1322
Java Tengah* 1271 1486 1170 1255
D1 Yogyakarta 1673 1926 1503 1625
Java Timur 1705 196t 1514 1690
Java Timur* 1705 1961 1573 1689
Bali 2263 2563 2133 2284
Nusa Tenggara Barat 828 955 767 816
MNusa Tenggara Timur 704 809 651 697
Timor Timur 739 849 694 743
Kaliinantan Barat 1713 1977 1568 1679
Kalimantan Tengah 2336 2697 2114 2237
Kalimantan Sclatan 1933 2233 1791 1311
Kalimantan Selatan# 1923 2221 1781 1900
Kalimantan Timur 8756 9531 8081 8058
Kalimantan Tisnur* 4383 1939 4046 4305
Sulawesi Utara 1236 1371 1169 1245
Sulawesi Tenpah 1129 1331 986 1040
Sutawesi Selalan 1180 1369 1092 1162
Sulawesi Tenggara 993 1160 903 238
Maluku 1377 149¢ 1291 1331
Matuku* 1371 1492 3284 1324
Irian Jaya 2886 3645 _ 2M3 318z
Irian Jaya* 2726 3503 2578 3051
Jumlah 27 provinsi 1967 2255 1817 1935
Jumlah 27 provinsi* 1791 2172 1642 1769
Indonesia 2005 2335 1860 1981
Indonesia * 1819 2149 1682 1808

Scurce: BPS: Statistil Indonesia 1995, * excluding oil and its preducts
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{3) Inequality between Urban and Rural Arcas

Incquatity belween urban and rural arcas did not improved. According to the “Welfare Indicators
1995 (BPS)’the average lp}er cépita monthly expenditure between the urban and rural arcas is the ratio of
100 to 52~59 for more than ten years from 1930 to1993.

As far as Gini Ratio is concemed, some improvenicnt can be seen in since 1976 in rural arcas
(Table 4-59}. However, Gini Ratio increased to 0.36 in 1996, which is the same ratio in 1976 and 1980.

Income distribution is actuatly improving at a relatively faster rate in roral arcas than urban arcas.
Table 4-59 indicates that a pereentage share of the lowest 40% group in rural arcas increased from 21.2
percent in 1976 to 23.2 percent in 1996, and that of the highcst 20% group in the rural arcas decreased
from 40.5 percent in 1976 to 37.8 percent in 1996. It sugeests that incquality in rural arcas improved
slightly. However, percentage shares of any groups changed little in the urban arcas between 1976 and
1996.

According to the World Bank Criteria (Asian Development Bank’s report: Rural Poverty in
Developing Asia, vol.2, 1996), if the percentage of the national income attributed to 40 percent of the
lowest income population is less than 12 pereent, the level of incquality is categorized as “high”, if that
group receives between 12~17 percent of the total income, the level of incquality is categorized as
“medium?”, but if that group receives over 17 percent or more, the level of incquality is categorized as
“ow” or refatively equal distribution of income. Table 4-59 shows that the share of the poorest 40
percent is in excess of 17 percent, Therefore, it foltows that Indoncsia as a whole belongs to the category

of income distribution with low income inequality.

Per capita expenditure is not equal to per capita income. Table 4-59 is based on “expenditure”
instead of “income”. Strictly speaking, income distribution analysis should be made on the basis of
“income”. Savings, dircct tax, net transfer income, ¢te. arc excluded in “expenditure”. Generally
speaking, since saving ratio increases as income increases, inequality of expenditure distribution is lower
than that of income distribution. Accordingly, it may well be presumed that, taking “income” instead of

“expendilure”, inequality gap is larger especially in urban areas in Indonesia.
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Table 4-5%  Per 'Capila Tncome Distribution and Gini Ratios, 1976-1996

Year Percentage Share of Expenditure Group in Total Expenditure
' Lowgst 40% Mgdivm 40% Highest 40%  Gini Ratio

Utban
1976 19.6 375 - 500 0.36
1980 18.7 378 435 - 0.36
1981 208 372 41.9 0.33
1984 206 38.2 1141 0.32
1987 215 380 40.5 0.32
1990 19.7 377 427 034
1993 205 373 122 0.33
1996 15.0 369 44.0 0.36

Rural ‘ ‘
1976 212 388 10.5 0.31
1980 21.2 300 39.8 0.31
1981 228 39.4 378 0.29
1984 223 398 378 0.28
1987 243 393 36.4 0.26
1990 24.4 392 36.4 0.25
1993 25.1 38.4 6.5 0.26
1996 23.2 39.0 37.8 0.27

Indoncsia

1976 19.6 180 $2.5 0.34
1980 19.5 382 - 423 0.34
1981 204 37.5 421 0.33
19814 20.7 373 420 0.33
1987 209 375 116 0.32
1990 213 36.8 ) 419 0.32
1993 203 359 43.8 0.34
1996 20,1 35.1 144.7 0.36

Seurce: National Social-Economic Surveys (1976, 1980, 1981, 1984, 1987, 1590 and 1993),
Suatistical Yearbook of Indonesia, 1993 and 1996: BPS

Table 4-60, which is prepared with data from the World Bank Report 1997, shows distribution of
income and consumption in four ASEAN countiics {Indoncsia, the Philippines, Thail.and and Malaysia).
Although the year surveyed is differcat among four countries, the statistics is comparable because there
scems to be not too much change during a few years as far as Gini Index is concemed. Table 4-60
indicates income distribution in Indonesia(31 .7-]993) IS More cquilabllc than other threc ASEAN
countrics: the Philippines(40.7-1988), Thaland(46.2-1992) and Malaysia{48.9-1989).
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Table 4-60  Distribution of Income and Consumption In 4 ASEAN Counltrles

Country  Ycar Gini  Bowest Lowest Sccond Third  Fourth  Highest  Highest
Index © ygoy  20%  Quimtite Quintile Quintile  20%  10%

Indonesia 1993 317 39 87 12.3 16.3 221 40.7 25.6
Phitippin 1988 40.7 238 6.5 10.1 1.4 21.2 118 324
€s

Thailand 1992 46.2 25 5.6 87 13.0 20,0 527 371
Malaysia 1989 484 1.9 +.6 83 13.0 20.4 33.7 319

Tablc 4-61 shows that a porttion of income spent on food, that is, Engel’s cocficient, decrcased

both in urban and rural areas since 1980, but the gap between urban and rural arcas changed little.

Table 4-6 A\‘erage.Per Capita Monlf:[}' Expenditure for Food and Nen-Food Hems
by Urban - Rurzl Classification, 1980 - 1953

Place of Rlcsidcnce Food Non-Food Tolal
Rupiahs % Rupiahs Y Rupiahs %
Urban :
1980 7,305 59.80 4,903 40.20 12,208 100.0
1981 8,898 5290 7.917 47,10 16,815 100.0
1984 © 13,632 54.10 11,565 43.90 25,197 100.0
1987 17,494 5240 15,919 47.60 33,413 100.0
1990 22,633 5140 21,396 48.60 44,029 100.0
1993 31,902 4981 32,135 50.19 64,063 100.0
Rural
1980 5,336 74.00 1,876 26.00 7212 100.0
1981 6,210 61.30 3,188 33.90 9,398 100.0
1934 9,146 63.50 4,197 31.50 13,343 160.0
1987 12,1I47 67,20 5926 32.80 18,073 100.0
1990 16,379 67.40 7917 32.60 24,296 100.0
1993 21,228 63.59 12,157 36.41 33,385 100.0
Urban + Rural
1980 3,780 69.30 2,36} 30.70 8,341 100.0
1981 6,323 61.50 4,265 38.50 11,088 100,0
1984 10,199 63.20 5,928 ) 36.80 16,127 100.0
1987 13559 6130 8566 3870 2,05 1000
1990 18,272 60.40 11,999 39.60 30,271 1000
- 1993 M1 56.86 18,793 43.14 43,565 1000

Source: Welfa.re Indicators 1995; BPS

- Table 4-62 shows incquality between urban and rural arcas. According to this table, 63 percent
rural peoplé falls in the classes with a monthly per capita expenditure of less than Rp. 20,000.  Gn the
other hand, 24.6 pc.rcénl of urban people belongs to the same classes. As for the classes with the
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expenditure less than Rp, 60,000, 88.5 percent of the rural people and 54.2 pereent of the urban people
belong to the classes. ILis noted that 45 8 pereent of urban people belongs to the classes over Rp. 60,000,
while onty 11.5 pereent of the rural people falls in the same classes.

Table 4-62  Percentage of Population in Urban/Rural and Monthly per Capita Expt:ndi!urc Class (1995}

(Pcfccma 2c)
Rp.iessthan 20,000~ 40,000~ 60,000~ 80,000~ 100,000and  Tofal
19,999 39,999 59,999 79,999 99,999 over :
Urban 1.08 23.35 2557 18.55 10,34 16.91 100.0
Rural 1.7 55.50 2521 7.12 2.4 1.93 100.0

Urban + Rural 5.43 $1.26 26.76 11.14 522 712 100.01
Source: Statistic Kesejahterann Rakyat 1995: BPS :

There is another data concerning lﬁc inequality between urban and rural arcas. Table 4-63 shows
disparity in the availability of housing facilitics. As far as hoilSing facilitics are concerned, urban arcas
are much better than rural arcas in terms of avail@ility of clectricity, piped dritlking water, private
bathing 'facilitics and private scplic tank toilet exeept land size, It is inipciitant to note the percentage of
villages and houscholds with access to drinking water. In urban arcas, 36.5% of the h_ouécholds have
access to drinking water, and on the othcr hand in rural arcas oaly 5.9% in 1994, As for clectriciy,
90.4% in urban arcas and 40.7% in rural aréas; as for privdte bathing facility, 64.9% in urban arcas and

38.3% in rural arcas; as for private scplic tank toilct, 46.5% in urban arcas and 9.6% in rural arcas.

Table 463 Percentage of Households by Yarfous Housing Facilities and Urban-Rural Classification

(Vo)
Housing Facilitics iban Rurat Urban + Rural

1980 1990 1694 1980 1990 1994 1980 1990 1994

Electricity 488 3852 904 54 307 407 142 468 609
Piped Drinking Water 263 334 363 2.1 1.4 5.9 70 129 162
Private Bathing Facility 511 691 649 199 303 383 262 3417 163
Private Septic Tank Toilt 200 437 465 38 7.1 9.6 9.0 179 220
Arca> 30m’ 728 794 814 712 831 865 763 820 830

Source: Welfare Indicators 1995: BPS

{4) Urban Poverty

Although a majority of the poor live in rural arcas, urban poverty issuc is iné'rcasingl_v importa.nl‘
The rural population at or below the poventy line decreased from 44.2 million in 1976 to 15.3 million in
1996, but the absolute number of the urban poor dcélincd frdm 10 million to only 7..‘2‘|'a1illion for the last
26 years (Table 4-64). A share of the poor in nural areas out of the fdtal poor populalién decreased from
81.5% in 1976 10 68.0% in 1996. On the other hand, it increased from 18.5% in 1976 to 32.0% in 1996
in urban arcas. One reason why the number of the urban poor decreased litlle is that although the number
of the poer in urban areas decreased, the more nuimber of people in rural arcas moved to urban arcas to

seck for employment or income opportunity.
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Table 4-64  Indoncsia; Poor Population, 1970-1993
{million)

Urban Rurat Urban + Rural

Ycar (%) (%) (%)

1570 . - 70.0 100.0
1976 10.0 18.5 142 81.5 512 100.0
1978 83 = 17.6 389 82.4 17.2 100.0
1980 9.5 225 328 715 423 100.0
1981 93 22.9 313 77.1 106 100.0
1984 9.3 26.6 25.7 734 35.0 100.0
1987 9.7 323 20.3 61.7 30.0 100.0
1990 9.4 346 17.8 654 272 100.0
1993 8.7 336 172 66.4 259 100.0
1996 7.2 320 153 68.0 225 100.0

Source:  Welfare Indicators 1995: BPS
Statistic Indonesia 1996: BPS

In conclusion of this scction, although poverty incidence reduced successfully from 60% in 1970
to 11.3% in 1996, the inequality of income distribution is becoming scrious among regions, between

urban and rural arcas, and within urban arcas.

More than 20 million, that is, one tenths of Indonesian people still live under the ofticial poverty
line. Three quarters of the poor live in Java and Sumatra, and higher incidence of the absolute poverty is

in easiemn part of Indonesia, ¢specially in Nusa Tenggara and Kalimantan,

It suggests that fruits of national economic development did not reach remote areas or the poorest
people. This problem is especially truc in a number of castern islands, isolated rural arcas even in Java,

and slums in major urban areas.

This means that the macro economic policy and management alone can not cradicate absolute
poverty. There is a fimit to the macro cconomic policy and management approach. Therefore, a micro
socio-cconomic approach is needed to reduce the absolute poverty, in the arcas or villages where the
macro approach is difficult to attain. It becarne harder to reach the poor left behind by the government
level policy and management. Therefore, more efforts should be made on a village level toward poverty
reduction during the second long—l'crm development plan. This does not always mean that during the
sccond long-fcrm plan (PJP II), the government level approach is less important than the village level
appi’oac_h. Both are nceded énd complement each other.

The micro socio-cconomic approach at the village level is also important for promotion of cquity

in income distribution.
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4.5.3 A Micro Socio-Economic Approach at \’illagé Level: the IDT Program and the
P3DT Program

{1) A Concept for a Micro Socio-Econotnic Approach

A micro socio-cconomic approach at the \flllagu lovel is dcf‘mod hcn, as an approach in \‘.hlch

village people can pamc:pato and be m\oi\c.,d whether the programs or pro_wcts arc funded by ihc

Government or not, for their improvement of living conditions. During the first long-tcrm development

plan (PJP 1), many village level programs and projccté for poverty reduction were implemented in
Indonesia. Major programs and projects werg;

)

2)
3)

4

3)

6)

1)
8)

9)

The Special Presidential Instruction {INPRES) program: to provide facilitics for basic education
and health, rural foads, sanitation, ctc.

PKMD scheme (village healith development): to provide primary health care

P3D program for the UPGF {Family Nutrition Improvement Program): to provide integrated
health and social services

Social welfare Initiatives: a program for cthnic minority (estimated 1.5 million people distributed
over 20 provinces)

Forestry Programs: for shifting cultivators (There arc some 1.5 million houscholds dependent on
shifting cultivation in forested arcas in Indongsia) o -

Integrated Arca Development Program (PKT): dcsigncd to assist i'illagés or group of villages
which have specific programs, mainly infrastructure related

The Kampung Improvement Program: significant urban development program for the poor
Transmigration Program: for “ofticial” transmigralion of people from over-populated arcas
(mainly in Java) to underpopulated arcas (outside Java), and for “voluntary” transmigration

The P4K Program for Marginal Farmers and Landless: to increase incomes of Small Farmer
Self-Help Grodps {KPKs) and to organize them 1o have access to formal credit

10} Non-Forma! Education: to improve adult literacy rates among miltions of people and to promote

income generating activities and \.ocatlonal training

11) The 1DT {Program Inpres Desa Tertinggal) and the P3IDT (Pembangumn Prasarana Pendukung

Desa Tertinggal) as new EINPRES programs, were launiched at the beginning of the Repchla A3
The former is to support the cconomic activitics of rural people under the poverty line, and the
fatter is to construct basic rural infrastructure in the less developed villages, ie., the IDT villages.

These programs and projcets at the village level can be divided into three categorics as follows;

(i) Provision of Basic Social Services (BSS)

This is to provide the villages with the opportunity for basic education and primary public health

and medical care. These form the basis for human development as education allows innate abilities to
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develop, white public health and medical care ensure a sound body for better access to cmployment
opportunitics as well as improved work efficiency to cam a better income. From the long-term

viewpoint, education and public health are the key to the suceess of poverty cradication.

(i1} Development of Basic Rural Infrastructure (BRD)

Typical BRI at the village level is an access road from a village to a city or town. Even if the
cconomic activities of poor individuals become vigorous with improved productivity and an improved
production volume, inccﬁnc i‘mprm'cmcm or a botter living standard will not result without sumplus
products being transported to consumer markets. Other important BRI clements arc a water supply
system and public toilets.

The P3DT program belongs to this category, whose program prevides poor viltages with basic

nfrastructure; rural aceess road to the nearest market and towns/citics, bridges, picrs, water supply
and sanitary facilitics.

(iit) Income Generation/Employment Creation (1G/EC)

The implementation of BSS and BRI do not ncecssarily alleviate poverty unless the poor cam an
adequate income. It is esscntial to provide cmplo;mesit and income opportunitics for the poor through
the creation of a system under which the poor receive technical and/or managerial training and have
access to micro credit required to start small business.

The IDT Progr_ani belongs to this category, which promotes income generation and employment
generation with a grant as sced mongey for the poor.

Basic social services (such as basic education, primary health care, etc.) are essential for human
development. Unless people are sound in mind and body it is difficult for them ta participate in
economic and social activities for income gencration. Even if basic infrastracture is well cstablished
or picpared, it is hardly uscful unless economic and social activitics are encouraged. Access road or
transportation is very important for the young people to attend schools for further education. Thesc
three elements should be interrelated and coordinated in order to make the micro approach effective in
strengthening the impact.
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Figure 4-29 A Framework of Micro-Economic and Sociat Approach for Poverty Reduction at Village Level
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(D) IDT Program

The IDT Program is a ncw INPRES graht targeted to pbor i=illagés at‘thc beginning of Repelita
VI (1994/95-1998/99). The IDT Program is budgeted at around Rp. 400 billion per yéar, allowing an
annual allccation bf Rp. 20 million for ¢cach of some 20,000 poor villages. This anioimt will be paid for
three successive years to the targeted villages, giving a cumulative allecation of Rp. 60 million per poor

village.

The 1DT budget for three vears and a number of 1DT villages arc as follows.

Table 4-65 1DT Budget and IDT Viilages

1994/95 19951’96 : 199G/97
IDT villages 20,633 22.094 22,054
Tetal 1IDT budget 412,660 411,880 479,001

(Rp. Million)
Sourve: BAPPENAS

Rgsearch activities on the IDT program are carried out by local universities under the supervision
of BAPPENAS. “Ekonomi Rakyat dan Program IDT” by Prof. Mubyarto deals with the rescarch
activitics in cleven IDT provinces. Table 4-66 indicates an average allocation of IDT funds per member

of community groups in the first year {1994/93) of the 1DT Program.

The amount of IDT funds provided varies from province to provinee, because it is determined by

consensus by the villages involved in the program (Table 4-66).
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According to the table, in the first year of the IDT Program the villages participating in (he
program reccived Rp. 191,900 on the average.

Looking at the different provinees where the villages are located, as shown in Tablc 4-66 cach
IDT village in Central Sulawesi reccived Rp. 137,500 which is low compared to the Rp. 474,200 that is
allocated to cach IDT \filiagc in East Kalimantan. On the average cach member of 1IDT community
groups in Sumatra receives Rp. 270,000 which differs not much with the average amount (Rp. 260,000)
received in Kalimantan. However, the average amount of Rp. 148,000 per member is rather low

compared to what is received in Sumatra and Kalimantan.

Table 4-66 Average Allocation of IDT Funds per Member of Community Groups 1924/1995

Funds Received Average / Growth of funds
No. Province (in 1000 Rp.) member in community
. Groups
1 Acch 399.5 A Sumatra
2 Riau 249.3 (Rp. 270,000) 27%
3 Jambi 160.5
4 South Sumatera 194.3
5 Bengkulu 291.7
6  West Kalimantan 139.7 B Kalimantan 11%
7 €. Kalimantan 369.7 {Rp. 260,000)
8  East Kalimanfan 4742
9 Central Sutawesi 132.5 C.Sulawesi 17%
10 S.E.Sulawesi 210.5 (Rp 148,000)
11 Irian jaya 3059 D.Iga/Maluku no data
(Rp. 225,000)
Indonesia 191.9 (Rp. 192,000} -
Java/Bali - (Rp. 101,000) 99%

Source: Mubyrto Ekonomi Rakyat dan Program IDT (Tﬁc Evonomy of the People and the 1DT Program), 1996.

After a member has the received funds in the form of a loan to engage in a business, the question
is how far a member has the chance to repay the loan to the community group. it is the copununity group
which will attempt to develop the repayments by its members to become a collective capital as weli as a

source of funds to be revelved among the people in the village.

Table 4-67 sho#vs types of business of IDT community group members in the first ycar of
‘imp!cmcnt'atior'l of the IDT 'progréﬁl. According to this table, 54.9% of the busincss selected by members
of community groups is in the field pf égricultﬁrc, of which cattle feeding business is the most frequent
selection. The same 'h_old's 'lrﬁe for ten of ‘the'l | provinces where busincss in the ficld of agriculture is the
most frequently selected by community groups mcmbcrs, ranging from 32.2% of the members of
commiunity groups in So‘ulh EaSl Sulawesi to 81 4% in Jambi.
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Table 467 Types of Business of IDT Community Group Members 199411995

No.  Province CFFI Type of Busingss

1 Acch 56.1 Cattle (30.5%), Food Crop {25.6%), Tradc (22.0%) ,

2 Riau 73 Cattle (34.3%), F. Crop (33.4%), Fisherics (15.3%), Trade (12.4%)

3 Jambi 814 Food Crop (56.4%) Cattle (19.1%) | |

4 SouthSumatera 689 Catle (42.2%), Food Crop (20.2%), Tradc (14.3%)

5 Beagkulu 73.7  Cattle (36.6%), Food Crop (27.5%), Others*(18.8%)

6 West 853 Catilc (39.8%), Food Crop (24.0%), Fisherics (11.8%)
Kalimantan ' . :

7 C.Kalimantan 658 Caule (49.8%), Trade (17.9%), Fisherics (11.8%), F.Crop (12.0%)
East Kalimantan  59.9 Callle (28. 9%) Food Crop (23.1%), Trade (14. 894), Others (16.4%)
9 Central Sulangsi 60.2  F. Crop (29.9%), Others*(28.8%), Catile (16.3%), Fisherics (13.0%), Trade

- (23.9%) -

10 S.E Sulawesi 322 Indusu) (18.2%), Catite (16. 2%) Fisherics (16.0%)

11 Irian 'Jaya 76.1 F. Crop {36.3%), Cattle (29.2%), Fisherics {10.6%), Trade {(10.5%)
Indonesia 34.9  Cattle (36.3%), Trade (25.7%), Food Crop (13.3%), Indusicy (11.8%)

CFFI = Cattle, Food Crop, Fisheries (= Agruculture)

* "Onhers” include "building construction and services”

Source: Directorate General of Village Community Development, Department of Internal Affairs
Source: Mubyarto, Ekonomi Rakyat dan Program DT, 1597,

Table 4-67 also shows that in six of the 11 provinces business in cattle is ranked first, followed by
business in food crops as the second in rank. Fisherics as the third choice is prominent in six provinces,
i.c. the three provinces in Eastern Indonesia (Central Sulawesi, South East Sula\i'csi, and frian Jaya),
Central Kalimantan, West Katimantan, and Riau. Although not feequent, trade is selected in six

provinees by more than 10% of the community group members.

The IDT program is now in its third year. In each province, there are success storics as well as
failures.

In general, the better the skills of group members, the more succcssﬁﬂ; The IDT fund is uscd as
working capital for income-gencrating activitics, often with a success. This was illustrated during the
field visits in Kahmantan in examples of invesiments in kitchen applianccs,'cakc making, and fire wood
collection from saw mills.

Conversely, if the group members had no technical skills in a new ecbhomic activity, and the
product had no markct prospect, the use of the DT fund would not be cffcétivc_. For ¢xample, pig raising
in the island of North Sumatra faiicd sinee fhc group mc:ﬁbcr«é and fac_ili.t'a‘t'ors did not knm‘w:: how to solve
pig disease problem. Similar cases also hajppcn;,d in Mﬁl:uku \\'hcré the groﬁp members s\'érs. not
accustomed to fishing. F:shing as cconoic aclmt) for the groups in the two villages was proposcd by
officials at the sub-district level. Marketing was an CSscmaai factor in poverty reduclion programs, and
roads to reduce tlansportanon costs and improve the access of thc villages to market places have at times
proven supportive of the objectives of P3DT.

4-108



(Y PIDT Program

In Fiscal Year 1994!95 the Government initiated the P3DT Program (Pcmbangumn Prasana
Pcndukung Desa Tcrtmggal) with funding from the World Bank and the Govemment of Japan through
the Overseas Economic Coopcratlon Fund (OECF). Although the two programs vary somewhat in their
approach and coverage, they both have the same basic objectives and cmploy a similar approach.

P3DT is designed to construct basic rural infrastructure at IDT villages for the rural people to

increase incomes, improve living conditions and better manage development activitics.

Key operational dimensions include:

(i) provision of funding dircctly to villages for construction or upgrading of basic rural
infrastructure (roads, bridges, picrs, water supply systems and public sanitary facilities),

(i1} local lé\'cl planning and sub-project identification at the regency or Kabupaten levels,

(iit) comstruction through cooperative agrccméms between village councils (LKMDS), and

(iv) managerial and technical assistance to strengthen village capacitics to manage developrent

activitics.

Overall managerial responsibility for the P3DT Program rests with BAPPENAS with
implementation responsibilities shared with the Ministrics of Home Affairs and Public Works.

A total of Rp. 462 biltion funded by OECF has been spent on infrastructure development during
Fiscal Years 1995/96 and 1996/97. Of this, the largest portion, 84%, has been spent on transport
infrastructure (roads 69%, bridges 12% and picrs 3%) with water systems 11% and sanitary facilitics

5%, according to an ¢valuation study paper (May 1997) prepared by local consultants.

A total of 1,635 villages reccived funds during Fiscal Year 1995/96 with 66% of these on
Sumatra and the remainder in Eastem Indonesia. Tn Fiscal Year 1996/97, 80% of the 1,815 villages

supported were in Eastern Indonesia and the remainder on Sumatra.
The budget for the P3DT was allocated in the fwo years as follows;

Table 4-68 PIDT Budget

1994/95 1996/97 Total
P3DT villages 2,050 2,630 1,680
Total P3DT budget* 258,450 328,550 587,000

(Rp. million) -
* 21 bittion yen funded by OECF
“Source: BAPFENAS

- Althoqgh it is too carly to comprehensively evaluate the impact of P3DT Program, cconomic and
sociat activitics were reported during the field survey.  In many rural arcas, P3DT-funded road has had
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a posilive impact on cconomic or social activitics. They can carry thIt’ products more cfficiently to
markets or citics using P3DT road, resulting in a reduction of transport costs, and an increase in volumg
of productz. for markct A now bndgc at onc poor wllagc in South Sumatra has madc it casier to
transport farm products to matket {in a ncaghbormg town). At another village in !\ahmaman a now
vehicle road has cut the transpoﬂa'guon time by mo-tlu_rds compared to the previous maritime
transportation. At a \’illagc in Lombok, onc middleman used to indnopolizc the market but the
construction of a new vehicle road has resulted in competition among many middlemen, with the of
higher selling prices for tocal producers. The sccond_dry school and the sccondary education enrollment
rate have improved. In short, infrastructure development at the village fevel has not only had positive
economic cffects, but also positive cducational elfects.

Since cconomic activitics arc often encouraged with construction of road and bridges linking
production arcas and markets, the IDT Program and the P3DT Program should be coordinated i the
planning stage.

In Maluku, IDT village people were cager to get boats to market. Such boats cost more than Rp.

20 million, nearly the cqual to the total budget allocation per village. And, boats are not a component of
the P3DT Program.

As stated in “IDT Program Implementation Guidance, March 1994”, the program is an integral
part of a national movement for the alleviation of poverty.  The most important thing for the national

movement is that IDT village people should be involved in the Program, or pbsitivcly participate in the
Program.

The IDT Program provides vitlage people with special assistance fund as a grant. In the future
village people should share the cost of their cconomic activitics to encourage independence from the
Government. The Govemment should establish or expand such a special credit scheme for the poor like

P4K scheme in which Bank Rakyat Indonesia operates together with the Ministry of Agriculture,

The P3DT should be also considered cost sharing.  The fund for P3DT should be accompanied

by the district budget. LKMD (the Village Community Residence Institution) should provide the
Program with labor and local materials.

{4) A Role of Micro Socio-Economic Approach

In addition to the other INPRES Programs covering primary education, basic health services, the
IDT Program and the P3DT Program arc major programs in the mic_ro sociﬁ—c_conomic approach by the
Government. Such programs aim at poverty reduction a3 well és _encou.ragé the equitable distribution of
socio-cconomic development. It is expected to cradicate poverty _m'.th the micro socio-economic approach,
especially in castermn parts (except Bali) of the country. As already mentioned, the macro economic policy

and management approach alone can not fully reduce the incidence of poverty to zeso. The micro socio-
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ceonomic apprmch is needed to silpp!cmcnt what the macro economic management approach can not do
well. Ailhough man} micro secial and cconomic approaches have been implemented by the Government
so far, mor¢ stress should be put on it not only to further reduee poverty but also to reduce the inequality
or gap of income distribution.

4.5.4 Non-Government Approach: NGOs/POs and Private Enterprises

In the previous scctions, the government approach consisting of two sub-approaches: the policy
and macro economic nianagcmcnt apprbdch al the Central Government and the micro socio-economic
approach at village leve! were introduced to cradicate poverty in Indonesia. It is noted that each approach
has its own limits on the cffect for poverty reduction. We have also rocognized that the govermmental
approach can not ¢radicate all poverty in the country. An approach with non-government organization is
necded to éupplcmcnf what the government approach is not able to do. The non-goveimment approach
can be divided into two sub-approaches: an approach by NGOs, POs, cte. and an approach by private
cmefpriscs. NGOs and POs handle projects similar to oncs covercd by the micro socic-cconomic

approach, for instance, basic social services and income generation projects.

{1) An Approach by NGOs and POs

According to “Ekonomi Rakyat dan Program 1DT by Prof.Mubyarto” there arc some cases that
NGOs play an importaﬁt role to reduce poverty together with IDT community groups, The distinct role
of NGOs \.vas played in the implementation of the IDT Program in Acch, Central Sulawesi, South East
Sulawesi, and Irian Jaya.

The community groups in the model villages of the four provinces are recorded as the best
because, ‘prior to the implementation of the IDT Program, local NGOs actively organized various
activilies to strengthen communities, so that at the initiation of the IDT program the community groups

were prepared well to implement the program.

The community groups can be actively involved in implementing the program through developing
harmonious relationships among the group members, thus developing willingness to aceept the program
inpuis for the sake of ¢cconomic and social progress.

Obscr\;ing the attitude of IDT community groups, the regional government attempted to integrate
govemment activities into various commumity activitics, such as the allocation of funds from the
prownc:a] budget of Acch to support programs of local NGOs, for instance, while the provincial
go'.cmment of Cen!ra? Sulawesi reported that they are in the process of preparing a cooperation with
focal NGOS to dcvclop integrated agnwlluro In Frian Jaya the provincial government is attempting to

mstltutlonahz«, cooperation between thc pmvmcml governments,

Apa_rt from lDT program, many NGOs are can)'ing our poverly reduction projecls at poor
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villages in Indoncsia.

Dug to limitation of the Govemmental épproach at village lcvél, the rote of NGOs and POs will
become more important for further poverly reduction in the futare.

(2) Approach by Private Enterpriscs

Necdless to say, the major purposc of private enterpriscs is ﬁot to cradicate poverty but to make a
profit. However, they can gonlgibutc to poverty reduction through their business activitics. | is expected
that the industrial scctor should be rcéponsib!c for 25.3 percent of the additional employnient crcated
during Repelita V17, In Indongsia, in a_ddjlion to the above contribution, private ¢nterprises have been

contributing to poverty reduction at village fevel.

There arc two cases that large private companies are contributing to poverty reduction through
their own business activitics: Caltex Pacific Indongsia (CPI) in Riavw and Dwima Yaya Utama Company

in Kalimantan.

Accordiug to BAPPENAS report which Prof, Dr. ll\.lubyart_o edited in cooperation wiih Pusat P3R
Y AE{Pusat Pengkajian Pengembangan Perckonomian Rakyat Yayasan Ekonomika) for a study using the
cooperative inguiry approach to the 1DT program in eleven provinccs, CPL, since a long time ago, has
specific interest to reduce poverty. This interest is shown by the cstablishment of a Community

Development (CD) Division, which is a maragement unit integrated in the CPI management.

The participation in regional development by CPI is especially in the construction of physical
infrastructure {roads, bridges, markets, cducation and health facilitics, places of worship, cfc.) for its
own exclusive {internal) use, as well as construction of physical infrastructuse to be used together with
the people (external use). The impact of the community development program of CPI proved to be
significant. Aside from increasing the marketl value of land for investors, the program also broke the
isolation of many villages. In response to the government funded IDT Progeam, CPI introduced its own
IDT Program under the name CPI Version IDT Program, which is considered a new and exclusive IDT
Program. 1t is considered exclusive because of the direct involvement of a privatc .E{itcrhrlisc to design
and implement a program to reduce poverty, something which hardly has ha;ipeﬁcd in the pasl; It is
considered new because it is oricnted to the gencration of inco_nic of the poor and the inteoduction of a
strategy of partnership between CPILand community groups. The target of the CPI Version IDT Program
is the poor people living in poverty arcas outside the villages.

Dwima Jaya Utama Company is one of the 'cbmpanies which operates all over Kalimantan as
forest concessionaires (Hak Pengusahaan Hutan - HPH)

Aside from operational activitics, Dwima Jaya Utama Company is also engaged in the

development of village human resourees, not only of the village where the base camp of company is
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located, but also that of surrounding villages in the concession arca of the company.

In the framework of village human resource developiment, the company established an cducation
complex where education facilitics for a kindergarten, primary school, junior high school, senior high
school, technical high school and cveR an open university are located. Previously the education facilitics
were primarily for the use of the children of the employces of the companics. Presently, the presence of
this education complex is alrcady publicly known in Central Kalimantan,

Aside from being involved in the ficld of cducation, Dwima Jaya Utama Company is actively
participating in the program to raise the welfare of the people living in or around forests and to improve
the quality of human resources. It should be stressed here that to raise the welfare of the people and to

improve the quality of human resources are integrated attempt to the development of the communitics.

4,5.5 A Framework of Poverty Reduction in Indonesia

The nature of poverty varies from country to country. The causcs and background of poverty are
complicated and multidimensional in any country. There is no panacea to poverty reduction. In Indonesia,
many policies and programs have been undertaken to reduce poverty over the last three decades. A

framework of poverty reduction can be formulated on the basis of the lessons.

A basic framework of the comprchensive approach toward poverty reduction consists of
following.

{1) Government Approach

1) Macro Economic Policy and Management Appreach
- high ¢conomic groxx1h ratc
- inflation control
- population ¢ontrol

- transmigralion policy, etc.

2) Micro Socio-Economic Approach
- basic social service (BSS):
basic education, primary health care, family ptanning, ete.
- basic rural infrastructure (BRI):
access road to production arcas, market and towns/citics, bridges, piers, sanitary facilitics,
water supply, ete. (P3DT Progrdm)
- income generation/employment creation (IG/EC)

skill training, management iraining, credit-system, subsidy/grant like the 1DT program,
ctc.
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(2} Non-Govemment Approach

1) Approach by NGOs and POs,

NGOs and Pos activitics are similar to the Governmental approach at village level.

- basic social services
- income gencration

- basic in{rastructore

2) Approach by Private Enterpriscs

- income gencration

- employment gencration

Private enterprises also contribute to poverty reduction through BSS and BRI in addition

1G/EG. A visual concept is shown in the Figure 4-30.

Figure 4-30 A Basic Framework of Poverty Reduction in Indonesia
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4.5,6§ Conclusion

The prerequisite to successful poverty reduction is sustainable cconomic growth, as mentioned in
the World Bank report (Indonesia: Poverty Assessment and Strategy Report 1990), The report says
“ The first thrust of a poverty reduction strategy is the achicvement of sustained ccononiic growth. A
review of evidence across developing countrics suggests that economic growth is a major factor in the
reduction of poverty. Without cconomic growth, it is not possible to alleviate poverty over the long
term.”

A remarkable performance on poverty reduction in Indonesia during the last decades was mainly
attnibutable to continuing positive cconomic growth through sound management of macro cconomic

policy by the Government,

The targets of cconomic growth rate for five Repelitas in the PIP I are 6.2% for Repelita VI,
6.6% for Vil, 7.1% for VIll, 7.8% for 1X and 8.7% for X. The IOPM model, which has been built by the
JICA study team, estimates the average rate of economic growth for the PJP 11 8.0 percent (Case 1) and
8.5 percent (Czisc 4). Both the target for the PIP 1l and the rates estimated by the IOPM mode! are higher
than the average economic growth ratc in the PIP I {6.8%). Even if such high rate of cconomic growth is
attained, it seems difficult to estimate whether or not the targets of poverty reduction will be attained at 6
percent for Repelita VI and zero during Repelita Vil because the absolute poor in Indoncsia hive at
remote islands, #t landlocked areas and at slum areas, where the macro cconomic approach has little or

limited impact, and because economic environment in PJP I may be different frony that in PIP 1.

At present, the country is being faced with serious monetary and economic crsis. It is reported
that economic growth ratc for coming ycars has to be decrcased, basic consumer goods prices are
increasing and a number of uncmployment is going up. This situation casily creates poverty as well as

incquality of income distribution in Indoncsia.

There is no panacea to reduce poverly, A multi-dimensional or comprehensive approach is
cssential to poverty reduction. Although Indonesia is facing the cconomic crisis, the Government should
make an effort to create such environment that both the Governmental approach and the Non-

Government approach can work effectively to overcome poverty and incquality issucs.
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