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rowth and environmental protection go hand in hand
in any vision of true sustainable development.  Over
the years, rapid economic growth has paid rich

(ii) Indonesia has one of the lowest levels of sewerage
and sanitation coverage in Asia, and this is causing
widespread contamination of surface and groundwater. Few
Indonesian cites have even a rudimentary sewerage system,
and so most households rely at best on private septic tanks or
dispose of human waste directly into rivers and canals. As a
result, Indonesia has experienced repeated local epidemics
of gastrointestinal infections and has the highest incidence
of typhoid in Asia.  Other sources of water pollution are
mining and unregulated effluent run-off.

(iii) Poor solid and hazardous waste management is
degrading land, air, and water and also having an impact on
human health. Open dumping remains the most prevalent
form of disposal in the country, with 90 percent of the waste
disposed in this manner, producing leachates that
contaminate groundwater and contributing to the
proliferation of disease-carrying pests and pathogens.  Some
uncollected wastes are burned, adding to urban air
pollution, while others end up choking rivers and canals,
exacerbating flooding and the spread of contaminated
water in low-lying residential areas.

The information contained in the Monitor has been obtained
from a variety of sources including published reports of
government agencies, universities, and nongovernmental
organizations; unpublished data; and World Bank
documents.  We are very grateful for a close working
relationship with the Ministry of Environment in the
preparation of this document.

G
dividends to Indonesians. However, this growth has resulted
in significant pollution, for which Indonesians are paying a
high price in terms of human health and environmental
degradation.

The Indonesian Environment Monitor on Pollution is part of
the East Asian Environment Monitor series, which was initi-
ated in 2000 to provide information on environmental trends
in East Asian and Pacific countries. It presents an overview of
ambient conditions in air, water and soil, and the main pollu-
tion sources and related threats to health and natural re-
sources.    Recognizing that environmental changes occur
over  time, this Monitor will be a starting point for periodic
updates on trends and conditions in Indonesia.

There are some  significant achievements in pollution
management in Indonesia, such as the phaseout of lead in
gasoline in Jakarta and the reduction in use of ozone
depleting substances.  However,  many challenges remain.
The analysis of the data  presented in this Monitor confirms
that :

(i) Air quality in Indonesia is under threat, resulting in
increased health problems and productivity losses.
Increasing urbanization, motorization and industrialization in
Indonesia are exacerbating air pollution. The number of
vehicles in Indonesia increased by over 6 million between
1995 and 2000.  In addition, forest fires mainly due to large
scale land conversion have contributed greatly to air
pollution in Indonesia and neighboring countries.

Foreword : Reducing Pollution in Indonesia
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Abbreviations and Acronyms

NA Not Available
NGO Non-Governmental Organization
N

2
O Nitrous Oxide

NO
2

Nitrogen Dioxide
NSS National Strategy Study
O

3
Ozone

ODS Ozone Depleting Substance
ODP Ozone Depleting Potential
PAH Polyaromatic Hydrocarbons
Pb Lead
PCB Polychlorinated Biphenyls
PM Particulate Matter
PM

10
Particulate Matter less than 10 microns
in  diameter

PM
2.5

Particulate Matter less than 2.5 microns
in  diameter

Pam Jaya Jakarta Municipal Water Companies
PDAM Autonomous Municipal Water Companies
PJT Perum Jasa Tirta
POLDA Regional Police Force
POPs Persistent Organic Pollutants
PROKASIH Program Kali Bersih

(Clean River Program)
PSI Pollution Standard Index
PUTE Emission Reduction Weeks
RT Rukun Tettanga ('neighboring unit')
RW Rukun Warga ('community unit')
SO

2
Sulfur Dioxide

SPM Solid Particulate Matter
SWM Solid Waste Management
TPS Temporary Storage Place
TSP Total Suspended Particulate
TSS Total Suspended Solids
UNEP United Nations Environment Program
UNDP United Nations Development Programme
UNIDO United Nations Industrial Development

Organization
UU Undang Undang (legislation approved by

Parliament and signed by the President)
VHC Volatile Hydrocarbons
VOCs Volatile Organic Compounds
WHO World Health Organization

Exchange Rate : 1US$ =  8,927.50  Rupiah
on January 7, 2003

ADB Asian Development Bank
ARD Acid Rock Drainage
ASM Artisanal and Small-Scale Mining
Avgas Aviation Gasoline
Avtur Kerosene Type Aviation Turbine Fuel
BAPEDALDA Regional Environmental Impact Management

Agency
CDC Centers for Disease Control and Prevention
CER Certified Emission Reductions
CH

4
Methane

CO Carbon Monoxide
CO

2
Carbon Dioxide

B3 Hazardous Waste
BLL Blood Lead Level
BOD Biochemical Oxygen Demand
CAP Clean Air Program
CDM Clean Development Mechanism
CGRER Center for Global and Regional Environmen-

tal Research
COREMAP Coral Reef Rehabilitation and Management

Project
DDT Dichloro-diphenyl-trichloroethane
DK Dinas Kebersihan

(Department of Public Cleansing)
DKI Daerah Khusus Ibukota Jakarta

(Special Capital District)
DO Dissolved Oxygen
EIA Environmental Impact Assessment
ENSO El Nino Southern Oscillation
GHG Greenhouse Gas
GDP Gross Domestic Product
GNP Gross National Product
g/dL Grams per deciliter
GOI Government of Indonesia
GTZ German Agency for Technical Cooperation
ha Hectare
HC Hydrocarbon
IQ Intelligence Quotient
JICA Japan International Cooperation Agency
Kabupaten District
µg Micrograms
MLH Ministry of Environment

~
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Hotspot Map
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Indonesia : Environment Checklist

Concerns Causes/Issues Responses

I.  Air Pollution

III.  Solid and Hazardous Waste
Waste generation has increased significantly
over the past five years.

l Approximately 1 million tons of hazardous waste was
generated in Indonesia in 2000, and there is very little
controlled disposal.
l Illegal open dumping remains the most prevalent form
of disposal in the country, with 90 percent of the waste
disposed in this manner, leading to leachates that
contaminate groundwater and contributing to the
proliferation of disease-carrying pests and pathogens.
Some uncollected wastes are burned, adding to urban
air   pollution, while others end up choking rivers and
canals, exacerbating flooding and the spread of
contaminated water in low-lying residential areas.
l In Indonesia, municipal solid waste is high in moisture
content and about 75 percent is biodegradable and
cannot be readily incinerated.

l Waste streams need study to determine
appropriate disposal method.
l Community participation is necessary to
determine acceptable waste disposal and
control options.
l Stronger institutions especially at the munici-
pal level, and appropriate funding mecha-
nism.

Urban air pollution, especially from lead and
fine particulates, is a major public health con-
cern in Indonesia. Other pollutants of  concern
include sulfur and nitrogen oxides, carbon
monoxide, and ozone.

l Increasing urban growth, industrialization, and motor-
ization in Indonesia are exacerbating air pollution. The
number of vehicles in Indonesia increased by over 6
million between 1995 and 2000. Lead emitted from
leaded gasoline is a significant health threat.
l Forest fires contributed greatly to air pollution in
Indonesia and neighboring countries.
l Indoor air pollution resulting from burning of unproc-
essed fuels like firewood can lead to an increase in
respiratory ailments; however, there are few studies
examining the links between health impacts and indoor
air pollution in Indonesia.

l Leaded gasoline has already been phased
out in Jakarta and is expected to be phased
out in all of Indonesia by January 2003.
l Need for better knowledge base, analysis,
and awareness building for integrated air
quality and forest management.
l Need to better understand indoor air pollu-
tion and its health implications in Indonesia.

II.  Water Pollution
Although Indonesia enjoys an extremely high
annual water availability (over 13,700 m3 /
capita), Indonesian rivers are polluted from
domestic and industrial sources, and unsafe
water is one of the major causes of disease.

l The lack of adequate sanitation facilities is a primary
cause of fecal contamination of urban water sources.
Few Indonesian cites have even a rudimentary sewer-
age system, so most households rely at best on private
septic tanks or dispose of human waste directly into
rivers and canals.
l Other sources of water pollution are mining and
unregulated effluent run-off.

l Improved water supply and appropriate
sanitation systems could probably contribute
to a significant reduction of diarrheal mortali-
ties and to improved health outcomes. An
integrated water resources management
approach, including water pollution, with
adequate data collection, sharing, analysis,
and use is also needed in a basin context.

IV. Pollution and Mining
Although mining accounts for about 13
percent of Indonesia's GDP and 14 percent
of Indonesia's export revenues, it is a source
of largely uncontrolled pollution. River and
oceanic fish stocks, land, coral reefs, etc.
have been adversely effected by disposal of
tailings, including toxic materials.

mines.
IV. Pollution and Coral Reefs
Indonesia has about 60,000 km2 of coral reef
(about one-eighth of the world's total) that

l Pollution from the dumping of mining sediments and
tailings into rivers and seas has been occurring for
decades.
l Environmental mismanagement is most severe for
medium-scale mines and artisanal and small-scale mines,
in which the use of mercury poses significant environ-
mental and health hazards.

l More responsible mining and better mitiga-
tion needed.
l Closer governmental monitoring and
enforcement as well as a better information
base and greater public awareness are
required, especially for small and often illegal

are threatened by over-exploitation and pollution.
l Forty percent of Indonesia's reefs are seriously
damaged and only 5% are in relatively undisturbed.

l More responsible fishing practices are
necessary.
l Mitigation of sedimentation and pollution
from inland activities is needed.
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Source: Dr. Jung-Hun Woo, CGRER, The University of Iowa, USA.

Map 2. Population (2000)ndonesians refer to their homeland as Tanah
Air Kita, which means "Our Land and Water."
Indonesia, the largest archipelago in the world,I

has an area of 1.91 million km2 scattered over 17,508
islands.  These islands, and the six seas that separate
them, lie in an area that measures about 2,000
kilometers from north to south, and more than 5,000
kilometers from east to west.

Indonesia is the fourth most populous country in the
world (after China, India and the United States), with a
population of 203 million (2000 census). Two-thirds
reside in Java, historically the center of economic and
political power in Indonesia. There are 309 different eth-
nic groups.  Due to this enormous diversity of cultures,
the country's motto is Bhinneka Tunggal Ika, which
means "Unity in Diversity."

Administratively, Indonesia is divided into 30 provinces, two special regions, and the special capital city district of Jakarta. Nearly
60 percent of Indonesia's land is forested and a significant portion is also mountainous and volcanic. There are over 500 volcanoes
in Indonesia (112 in Java alone), of which 129 are still active.  Centuries of volcanic activity have led to a high degree of soil fertility
on Java and Bali, as reflected in the high concentrations of people and agriculture on these islands.

Map 3. Land Cover

Source: Dr. Jung-Hun Woo, CGRER, The University of Iowa, USA.
(Resolution:  1o by 1o).

Introduction
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There's Something in the Air . . . A burgeoning urban popu-
lation has increased industry and traffic in all major city
centers.  Harmful pollutants emitted to the atmosphere
threaten not only the health of the urban residents, but also
the city's image.  Cities such as Jakarta have been recog-
nized by the World Health Organization (WHO) and others as
having heavily   polluted air.

Sources of Air Pollution

Energy production, conveyance, conversion, and household,
industrial and vehicular use are the primary anthropogenic
contributors to air pollution. The main pollutants of interest are
lead, fine particulates, carbon monoxide (CO), nitrogen
oxides (NO

x
), hydrocarbons (HC),  sulfur dioxide (SO

2
), and

carbon dioxide (CO
2
) (Table 1).

Vehicle Fleet

The total number of vehicles (such as cars, buses, and trucks)
in Indonesia increased from over 12 million in 1995 to over 19
million in 2000 (see Fig. 1) - motorcycles1 (which comprise 71
percent of the total vehicle fleet) alone accounted for 5 million
of this increase. Transportation consumes 12 million kiloliters
of gas oil, 12 million kiloliters of premium, 118 thousand
kiloliters of diesel oil, 185 thousand kiloliters of fuel oil, and
749 thousand kiloliters of other types of fuel.2

Industry

Indonesia has a large, diverse industrial sector (including food,
chemical, petroleum, coal, rubber and plastic products manu-
facturers); however, there is limited information on the impact
of industries on air quality.  Fuel sales indicate that industry
consumes 6 million kiloliters of gasoil; 1 million kiloliters of
diesel oil; 4,068 thousand kiloliters of  fuel oil; 48 thousand
kiloliters of kerosene3 (1999 figures) and 136 billion m3 of
coal4, and this fossil fuel combustion has significant adverse
effects on air quality.

Other Sources of Air Pollution

Other sources of air pollution include biomass burning, fuel
consumption from domestic and street vendors' cooking, solid
waste burning (including municipal incinerators and open
burning), forest fires (refer to Box 1), and other sources such

Figure 1. Indonesia - Number of Motor Vehicles
 (1995-2000)

Source: Statistik Lingkungan Hidup Indonesia, 2000.

Table 1. Indonesia's Air Quality Standards

Air Pollution

Pollutant Averaging time Standard
(mg/m3)

TSP 1-hour avg 90

24-hour avg 230

PM
10

 24-hour avg 150

SO
2

1-hour avg 60

24-hour avg 365

NO
2

1-hour avg 100

24-hour avg 150

O
3

1-hour avg 235

1-year avg 50

Pb 24-hour avg 2

1-hour avg 1

CO 1-hour avg 30,000

24-hour avg 10,000
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as construction. Indoor air pollution (mainly from cooking)
may contribute significantly to adverse health effects.
Although some of these practices could be significant sources
of air pollution (e.g. domestic fuel sales of kerosene were 12
million kiloliters in 1999), their exact impact is largely unknown.

������
��

Lead

The World Bank has identified lead emissions from gasoline
as  a great environmental danger to Indonesians, especially
to children.  Exposure to lead, primarily from leaded gasoline,
lead smelters and lead paint, has been demonstrated to have
an impact on the nervous, renal, reproductive, hepatic, cardio-
vascular, and gastrointestinal system.  Children are extremely
sensitive and their IQ, cognitive development and behavior
can also be significantly effected by exposure to lead.
Phasing out lead from gasoline is an obvious and often ex-
tremely cost-effective step to reduce health problems related
to air pollution.  A rapidly increasing number of countries in
the world (including Bangladesh, India, Philippines, Japan,
Thailand, and Vietnam in Asia) are phasing out leaded
gasoline.  Indonesia too has begun this effort; the city of Jakarta
phased out leaded gasoline in July 2001, and the
Government's intention is to make the phase-out  nationwide
by January 2003.  However, as this Monitor goes to press,
there are indications that the deadline will slip to 2005.

Atmospheric lead pollution in Jakarta increased from 0.42 µg/
m3 in 1998 to 1.3 µg/ m3 in 2000 (refer to Fig. 2), which is
primarily attributed to increasing numbers of vehicles on the
roads as Indonesia's economy recovers.  In Jakarta alone,
leaded gasoline pollution was costing the country some $266
million per year in health care until it was phased out.

In June 2001, the  US Centers for Disease Control and
Prevention (CDC) conducted  a study on blood lead levels
(BLLs)  among 2nd and 3rd grade school children living in
Jakarta and found moderately high BLLs in these children.
Young children are more susceptible to lead poisoning than
adults because they absorb far more lead from their environ-
ments, and their central nervous systems are still developing.
Over a third of the children studied, especially those below 6
years of age, had BLLs over 10 µg/dL - levels which could
adversely affect cognitive development and behaviour5 (see
Fig. 3).  These results were consistent with BLLs  of children in

other countries that continue to use lead in gasoline (e.g. 2-
14 year old children in Uruguay were revealed to have an
average BLL of 9.6 µg/dL).

To meet the 2003 complete lead phase-out plan, the Govern-
ment of Indonesia (GOI) has developed a lead phase-out
schedule under the "Blue Sky" Program.  The Indonesian
Ministry of Energy and Mineral Resources has announced
that the government will subsidize the price difference to ease
the transition from the less expensive leaded gasoline to
unleaded gasoline.  However, challenges to the phase-out of
lead include limited  capacities at the refineries of the state-
owned oil company (PERTAMINA) and resistance to
authorizing private refiners to produce and/or import and  retail
unleaded gasoline.

Figure  2. Concentrations of Lead  in Jakarta, 1995-2000
(µg/m3)

Note: Lead Standard is 1µg/m3 (1 hr averaging time)

Source: 1995-98 Statistics, 2000 data from Department of Energy,

US EPA, 2001.

Figure  3. Blood Lead Levels in Children, Jakarta, 2001
(µg/m3)

Air Pollution

Source: Albalak, R., "Lead Exposure and Anaemia among Children

in Jakarta", Indonesia, Final Report, 2001.
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Particulates

Fine particulates in the air are a major health threat to Indone-
sians. Irritation of mucous membranes and the possible
initiation of a variety of respiratory and other diseases are the
major concerns associated with particulates.  Finer particles,
PM

10
, and especially the ultrafine PM

2.5
, are the most harmful.

In ambient air, particulates are usually present with a number
of other pollutants. Many epidemiological studies have
demonstrated that particulates and SO

2
 act synergistically,

thus a combination of  TSP and SO
2
 poses high health risks.6

Unfortunately, finer particulates are only now beginning to be
monitored and most historical data refer only to Total
Suspended Particulates (TSP). Jakarta has a relatively high
concentration of particulates compared to most other Asian
cities (see Fig. 4).  During the mid-1990s, TSP concentrations
in most Indonesian cities rose rapidly to peak in 1997
(probably exacerbated by forest fires) and then fell by 1998
(see Fig. 5).  PM

10
 measurements in 2001 reveal a wide

variation throughout all months in Indonesia (Fig. 6), and
concentrations were higher than the standard in June -
September.

It is estimated that 35 percent of the emissions of particulates
are discharged from fuel combustion (including domestic
cooking), 30 percent from transportation sources, 15 percent
from industrial processes, 12 percent from other sources
(including construction and dust), and 8 percent from solid
waste disposal (including municipal incinerators and open
burning).7

Sulfur Dioxide

SO
2
 is emitted when fuels containing sulfur are combusted. It

is a harsh lung irritant.  Sulfur dioxide (SO
2
) levels are growing

rapidly (refer to Fig. 7); industry and power plants are the
most important sources of anthropogenic SO

2
 in Indonesia.

SO
2
 emissions were estimated to be highest in Java, with

hotspots in Sumatra in 2000. 8  Atmospheric SO
2
 can combine

with moisture in the air to from "acid rain" which affects crops,
forests, buildings, and surface water quality.

Figure 4. Average TSP Concentration, Asia (1997)

Note: * Exceeds WHO standards

Source: World Development Indicators, World Bank, 1997.

Figure 5. Average Annual TSP Concentration, Indonesia

Note: TSP Standard is 230 µg/m3 (24 hour averaging time)

Source: Laporan Kualitas Udara di Indonesia (1994-98) Bapedal 2000

Figure 6. PM
10
 Concentrations in Jakarta, 2001

Note: PM
10

 Standard is 150 µg/m3 (24 hour averaging time)

Source: BAPEDALDA, June 2002.

Figure 7.  SO
2
  Concentrations  - Jakarta10

Note: SO2  Standard is 0.139 ppm (24 hours)
Source: Laporan Kualitas Udara di Indonesia, Bapedal 2000.

Air Pollution
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Nitrogen Dioxide

The main causes of NO
2
 pollution are motorized traffic and

industry.9 Nitrogen dioxide (NO
2
) increases susceptibility to

infections, it irritates lungs, causes oedema, bronchitis, and
pneumonia, and can also induce asthmatic attacks. In Jakarta,
NO

2
 concentrations quintupled between 1992 and 2000 but

have largely remained below the standard of 150 µg/m3 (see
Fig. 8).

Figure 8. NO
2
 Concentrations in Jakarta, 2001

Note: NO2 Standard is 150 µg/m3  (24 hour averaging time)
Source: BAPEDALDA, June 2002.

Map. 4 Anthropogenic CO Emissions (tons), 2000

Source: Dr. Jung-Hun Woo, CGRER, The University of Iowa, USA.

Carbon Monoxide

CO is produced primarily due to the incomplete combustion
of vehicular fuel.  CO impairs perception and thinking and
slows reflexes. It brings on angina and can cause unconscious-
ness and death.  Vehicular carbon monoxide (CO) emissions
were estimated to rise by half a million tons from 1998 and
2000 (refer to Fig. 9).  About 70 percent of the CO emissions
are estimated to be emitted from motorcycles (8.6 million tons),
16 percent from cars (1.8 million tons), 9 percent from trucks
(1.1 million tons), and 4 percent from buses (0.4 million tons).
From Figure 10, it can be seen that CO concentrations in 2001
for Bandung, Semarang, and Pekanbaru were significantly
above the  standard (10 mg/m3).  The high levels in Pekanbaru
may be due to annual occurrences of forest fires.  Recent CO
emission estimates reveal that most emissions occur in
western Java and in Sumatra around Medan (see Map 4).

Figure 9. CO Emissions from Motorized Vehicles
(tons/year)

Source: Based on Rapid Assessment of Air, Water and Land Pollu-
tion, WHO, no. 62, 198, and adjusted to the Indonesian context by
Djajadiningrat and Harsono in 1993.

Figure 10. CO Concentrations in 2001- Selected Cities
(mg/m3)

Note: CO Standard is 10 mg/m3 (24 hours averaging time)
Source: BAPEDALDA, June 2002.

Air Pollution
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Hydrocarbons

Volatile hydrocarbon (VHC) in the presence of sunlight can
react with NO

x
 to form ozone (a secondary pollutant). It is

difficult to make generalizations about the health effects of
VHC, as they are compound specific. Some VHCs are signifi-
cantly toxic, and a number are proven or suspected carcino-
gens. For instance, polyaromatic hydrocarbons (PAHs) - a
complex subset of hydrocarbons - have mutagenic and
carcinogenic health effects at any level.11 Although VHC
concentrations are not monitored in Indonesia, vehicular
hydrocarbon emissions have been estimated to have
increased by 80,000 tons between the years 1998 and 2000.
Motorcycles contributed 71 percent of VHC emissions, cars
contributed 16 percent, trucks 9 percent, and buses 4
percent (see Fig. 11). VHC concentrations are also not
monitored.

Ozone

There are no direct emissions of ozone to the atmosphere.
Ozone is mainly formed indirectly by the action of sunlight on
nitrogen dioxide.  As a result of the various reactions that take
place in the atmosphere, O

3
 tends to build up downwind of

urban centers where most of the NO
x
 is emitted from vehicles.

O
3
 causes  a range of acute effects, such as eye, nose and

throat irritation, chest discomfort, cough and headache.  These
have been associated with hourly oxidant levels12  of about
200 µg/m.3. Pulmonary function is hampered in children and
young adults after exposure to average O

3
  concentrations in

the range 160-300 µg/m.3

In 2001, average concentrations of O
3
 were below the

standard (see Fig. 12). Levels varied tremendously within each
month although the monthly maximum levels were lower than
the standard.

Carbon Dioxide

Carbon dioxide (CO
2
) emissions from the consumption and

flaring of fossil fuels (mainly petroleum) amounted to 64
million tons of carbon equivalent in 1999.   This is an increase
of 41 million tons since 1980 (see Fig. 13).  The average per
capita CO

2
 emissions  from fossil fuels over this time period is

0.02  metric tons of carbon equivalent.13  There is little data
about the emission of other pollutants from the combustion of
fossil fuels, such as particulates, volatile and semi-volatile
organic compounds.  Unlike CO, there are no direct local

Figure 11.  Average Hydrocarbon Emissions from
Motorized Vehicles , 1998-2000 (tons/year)

Source: Based on Rapid Assessment of Air, Water and Land
Pollution, WHO, no. 62, 198, and adjusted to the Indonesian
context by Djajadiningrat and Harsono in 1993.

Figure 12. Concentration of Ozone  in Selected Cities,
2001 (µµµµµg/m3)

Note: Ozone Standard is 235 µg/m3 (hourly averaging time)

Source: BAPEDALDA, June 2002.

Figure 13. Indonesia Carbon Dioxide Emissions from
the Consumption and Flaring of Fossil Fuels,

1980-1999 (million metric tons of carbon equivalent)

Source: Energy Information Administration, US Department of En-
ergy, 2002.

health consequences of CO
2
 emissions, however, it is signifi-

cant from a climate change perspective as it is an important
greenhouse gas.

Air Pollution
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BOX: Forest Fires (1997-1998)

Between the years 1985 to 1997, over 20 million hectares
of forest cover were lost.14  High rates of deforestation were
exacerbated  during 1997  and 1998 when many parts of
Indonesia were engulfed by drought and fire.  Nearly 10
million hectares  were burned (including 3.8 million
hectares of agricultural land) (see Fig. 14), exposing around
20 million people across Southeast Asia to a shroud of air
pollution.  While a prolonged dry season  caused by the El
Niño Southern Oscillation (ENSO)  climatic condition
contributed to the spread of the fires, they were mainly
caused by human activity.  In particular,  plantation
companies and big businesses lit many fires to clear land
as cheaply and quickly as possible. Only one percent of
the fires was attributed to natural causes (see Fig. 15).

Health effects of the forest fires between September to
November 1997 have been calculated in 8 provinces (see
Table 2). Around 1.4 million Acute Respiratory Infection
(ARI) cases have been attributed to the fires. The number
of cases of asthma, death, and bronchitis are significant.

Economic losses from these fires are estimated at $  9 - $10
billion15 in costs to the citizens and businesses in Indone-
sia (see Fig. 16 for breakdown).  It is estimated that the total
costs of the damage resulting from the 1997 fires alone are
more than the legal liabilities assessed for the Exxon Valdez
oil spill and the Bhopal (India) chemical disaster com-
bined.  However, many health and environmental costs
are unquantifiable - such as the shortened life spans of
medically vulnerable people (made terminally ill by the fires),
the death of a large percentage of endangered species
(e.g. orangutans and proboscis monkeys), and the
destruction of the last intact lowland forests in Indonesia.

Firefighting was largely ineffective due to weak, uncoordi-
nated efforts by the GOI, coupled with insufficient training,
lack of funds and equipment, insufficient water, the remote
locations of many fires, and the lack of accurate land cover
maps needed for using aerial water bombers effectively.

Sumatra, North, West, South, East, and Central Kalimantan.
Source: WRI, 2002.

Air Pollution

Figure 14. Estimated Spatial Damage by Fire in
Indonesia, 1997-1998 (areas in hectares)

Source: "Environment and Natural Resource Management in a
Time of Transition" World Bank, 2001.

Figure 15. Causes of Fires in Indonesia, 1997-1998

Source: "Environment and Natural Resource Management in a

Time of Transition," World Bank, 2001.

Fig. 16  Summary of Average Economic Losses
from Fires

Source: BAPPENAS, 1999.

Table 2.   Health Effects from Pollutants in 8 Prov-
inces, September-November 1997

Note: Provinces studied are: Jambi, Riau, West and South

Health Effects Number of
Cases

Acute Respiratory Infection (ARI) 1,446,120

Asthma 298,125

Bronchitis 58,095

Daily Activity Constraint 4,758,600

Death 527

Increase in hospitalizations 15,822

Increase in Outpatient Treatments 36,462

Lost work days 2,446,352
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Box:   Acid Rain

The acidity of rain is increasing in Indonesia, which could
have a significant impact on the environment.  Acid depo-
sition in Indonesia is monitored by the Environmental Man-
agement Center16 (EMC) - Ministry of Environment since
1998, through continuous sampling of wet and dry deposi-
tion.17  The EMC also monitors an inland aquatic lake (Situ
Patenggang Lake) twice a year, since 2001. In 1998,
Indonesia started participating in the East Asia Network
for Acid Deposition Monitoring program to gain informa-
tion and work with other East Asian countries to minimize
the adverse impacts of acid deposition.

The average pH level in rainfall for 1998 was 4.8 for 10
cities in Indonesia, revealing an increase in acidity from
1996 levels of 5.5 (see Fig. 17).  Precipitation which has a
pH lower than 5.6 is considered "acid rain."18  Although all
10 cities had pH levels in rainwater lower than 5.5, the most
acidic levels were found over DKI Jakarta, followed closely
by Surabaya and Bandung.

Acid rain is results from nitrate and sulfate ions which form
sulfuric and nitric acid in rainwater. The sources of the
nitrate and sulfate are air pollutant emissions. Nitrate (NO

3
)

concentrations in rainwater between the years 1996 to 1998
were highest in Bandung (3.0 mg/L), DKI Jakarta (2.3 mg/
L),  and Surabaya (1.2 mg/L), respectively (see Fig. 18).
Average sulfate (SO

4
) concentrations in rainwater during

this period were also highest in Bandung (3.5 mg/L).  One
reason for the high level of pollution in Bandung is its
location on a plateau surrounded by hills. Jakarta and
Surabaya experienced similar concentrations over this time
period (see Fig. 19) - averaging approximately 3.8 mg/L
concentration of sulfates in rainwater.

Acid rain causes the soil to become acidic until a level is
reached which affects plant growth and plant yield.
Approximately 10 percent (13,200 km2) of the soils on Java
(mainly occurring south of Jakarta) are considered highly
susceptible to acidity, and approximately 46 percent (60,800
km2) are considered moderately prone to soil acidity.19

These soils do not have a high permanent charge and free
carbonates which act as buffers to acidification. Most of
the sensitive and moderately sensitive soils occur in the

western part of the island; unfortunately, this is also the
area with the highest concentration of air pollutants.

Direct damage to plants is caused by deposition of acid
rain, nitrates, and sulfates on the leaves of plants. Other
effects of acid rain include reduced pH in lakes and rivers
in Indonesia. However, pollution from this source is not
significant compared to the tremendous pollution from
industry and domestic sewage.20

Figure 17. pH in Rain Water

Source: Laporan Kualitas Udara di Indonesia (1994-98) Bapedal 2000.

Figure 18. Concentration in NO
3
 in Rain Water (mg/L)

Source: Laporan Kualitas Udara di Indonesia (1994-98) Bapedal 2000.

Figure 19. Concentration in SO
4
 in Rain Water (mg/L)

Source: Laporan Kualitas Udara di Indonesia (1994-98) Bapedal 2000.

Air Pollution
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Health Effects of Air Pollution on the Indonesian

Population

The baseline health status in Indonesia is improving,
however, air pollution is increasingly becoming a health
hazard. 21 As shown in Figures 20 and 21, air pollution related
mortality and morbidity in Jakarta were quite high in relation
to other Asian cities.

For Indonesians as a whole, inflammation of the respiratory
tract was the sixth leading cause of death (after accidents,
diarrhea, cardiovascular disease, tuberculosis, and measles),
accounting for 6.2 percent of all mortality. In Jakarta,
respiratory inflammations account for 12.6 percent of all
mortality, more than double the rate for all of Indonesia (see
Table 3).  Exposure to high indoor and outdoor air pollution,
along with high population density and limited healthcare
access for the extremely poor may be responsible for these
higher rates in the city.

For the entire population, upper respiratory tract conditions
were the leading cause of morbidity, responsible for 45
percent of all reported morbidity cases. Data from the 1990
Indonesian census indicate that among children under the
age of five living in Jakarta, 11 percent experienced cough
or shortness of breath during the two weeks prior to the
census survey period. The prevalence rate of asthma in
children was highest in Jakarta and Bogor and less so in
Yogjakarta and Bali. As shown in Figure 22, rates of cough
and breathlessness have steadily increased.

Figure 20. Respiratory Symptoms in Asia
(millions of cases)

Source: Hughes, G., "Can the Environment Wait? Priority Issues for East

Asia," World Bank, 1997.

Figure 21.  Premature Deaths and Chronic Bronchitis in
Asia (thousands of cases)

Source: Hughes, G., "Can the Environment Wait? Priority Issues for East

Asia," World Bank, 1997.

Figure 22.  Percentage of Population with Air Pollution
Related Health Problems in Indonesia

Source: BPS - Statistics Indonesia 1998-2000, National Socio-Economic
Survey.
Note: These numbers encompass a one-month sample (in each year)
of  families in various provinces in Indonesia.  Answers to questions are
limited to participants’ understanding of them.

Air Pollution
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Air pollution related illnesses are reaching epidemic proportions in many villages in Indonesia.  There are estimated to be 5600
villages in 26 provinces that have reported occurrences of respiratory epidemics in 1999.22  The causality requires further study, as
the health effects are a complex interaction among pollutant exposure dose, response, and disease transmission.  In this case,
these epidemics may also be the result of indoor air pollution, pollution from forest fires or due to poor health services or poor
safeguards against disease transmission.

Key air pollutants do not necessarily vary consistently over time. SPM levels in 2000 were 6 percent lower than the levels in 1990,
which may stem from fewer construction activities in 2000 (due to the economic crisis)  than in 1990.  Thus, there are fewer health
effects in 2000 from SPM, than in the 1990s.  Conversely, levels of NO

x
 were higher by approximately 80 percent in 2000, due to a

combination of increased number of vehicles and poor maintenance (the latter possibly due to the economic crisis).

Table 3. Impact of Air Pollution on Health (Jakarta)

*No. of points

Source: IVERS (Integrated Vehicle Emission Reduction Strategy).

Table 4. Economic Value for Each Air Pollution Related Health Case

**2001 exchange rate
Source: Asian Development Bank, 2002.

Air Pollution

Health Conditions  Number of Cases
SPM Lead NO

2

1990 2000 1990 2000 1990 2000

Premature Mortality 1,160 1,067 346 622

Respiratory Symptoms (million) 31.6 29.1 1.98 3.56

Lower Respiratory Illness 104,121 95,792

Asthma Attacks 464,148 427,017

Chronic Bronchitis 10,562 9,717

Hypertension 211,323 380,382

Non-fatal Heart Attacks 283 509

IQ Decrement* 2,221,303 3,998,345

Respiratory Host. Adm. 2,071 1,905

Emergency Room Visits. 40,625 37,375

Restricted Activity. Days 6,380,639 5,870,188

Pollutant Health Effect Estimates for
2001 in rupiah**

PM
10

Premature Mortality (million) 92

Restricted Activity Day 17,050

Hospital Admission 823,050

Emergency Room Visits 135,170

Asthma Attacks 24,650

Lower Resp. Illness a/g Children 11,900

Respiratory Symptoms 11,900

Chronic Bronchitis 57,266

NO
2

Respiratory Symptoms 11,900

SO
2

Premature Mortality 92,157,163

Lower Resp. Illness a/g Children 11,900

Chest discomfort a/g adult 11,900



17

Valuation of Air Pollution Related Health Costs in Jakarta

It is estimated that air pollution imposes costs of at least USD
400 million on the Indonesian economy every year.23 The costs
due to premature mortality and morbidity were assessed for
PM

10
 and SO

2
 in a recent Asian Development Bank (ADB)

study.  For 2001, costs of the health effects from these
pollutants were estimated to be Rp 3.5 trillion  in morbidity
alone.  Fine particulates are estimated to account for most of
these costs. Total health costs estimated for PM

10
 in 1998 was

Rp 1 trillion.  Projections show that unless conditions change
by 2015 Indonesians will be experiencing  Rp 3.4 trillion in
health costs related to air pollution (refer to Table 4).

Morbidity health care costs were estimated for PM
10

 pollution
by aggregating the costs of restricted activity days (RAD),
hospital admissions, emergency room visits, asthma attacks,
lower respiratory illness among children, respiratory
symptoms, and chronic bronchitis, attributable to PM

10
 (see

Fig. 23).

The costs of premature mortality due to air pollution in
Indonesia in 1998 were estimated to be over Rp 300 billion
(see Table 4). 24  It is important to note that different method-
ologies can arrive at vastly different numbers in estimating
health care costs but they tend to agree that the costs of air
pollution (particularly for fine particulates) are very substan-
tial.  Mortality and morbidity costs associated with air
pollution are     expected to rise sharply under business-
as-usual scenarios of the future.

Potential health benefits from better air quality estimated as a
fraction of urban income in some Asian cities are depicted in
Figure 24. The estimate for Jakarta is 12 percent. This is based
on conventional estimates of people's willingness to pay to
reduce risks of premature death or illness and assumes that
the average urban income is equal to Gross National Product
(GNP) per capita.25

Figure 23.  Estimated Morbidity Costs due to PM
10

Pollution in Jakarta

Source: Asian Development Bank 2002.

Figure 24. Health Benefits From Better Air Quality as a
Share of Urban Income (percent)

Source: "Can the Environment Wait? Priority Issues for East Asia," World

Bank, 1997.

Air Pollution
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Institutional Response

Efforts to manage air quality have been hampered by weak
enforcement capacity. In addition, the knowledge base to
effectively manage these pollutants is poor - there is little in
the way of detailed emission inventories or source character-
ization, dispersion or economic modelling, and government
monitoring capacity is limited.  Overall, air pollution control
has not received GOI attention and funding at anywhere near
the level warranted by the very large and well-documented
health consequences.

Monitoring

In the early 1990s, UNEP (United Nations Environment
Program) ranked Jakarta as the third most polluted megacity
in the world after Mexico City and Bangkok.  Indonesian
authorities argued  that in the case of Jakarta - unlike some
other cities - the monitoring stations were situated beside
roadsides.  To avoid any further bad press, the concerned
stations were immediately moved into less polluted areas.26

However, the issue of air pollution was not out-of-mind of the
GOI and, for the first time, in 1999, the Indonesian govern-
ment established a comprehensive network of ambient air
quality monitoring stations in 10 cities (Jakarta, Bandung,
Semarang, Surabaya, Denpasar, Medan, Pekanbaru,
Palangkarya, Jambi, and Pontiank) with funding from the
Government of Austria. The site selection for the monitoring
stations was done considering international criteria. The
network monitoring stations, consisting of 33 fixed and 9
mobile stations, monitor the concentrations of SO

2
, PM

10
, CO,

O
3
, and NO

2
. In addition, the network meteorological stations

measure information such as wind direction and speed,
humidity, solar radiation, and temperature.   At Regional Cen-
ters in 8 of the cities, the air monitoring data are aggregated
into a Pollution Standard Index (PSI). This is a single number
to make it easy for the general public to understand. The PSI
index was developed in the USA and has been adopted by
several other Asian countries such as Singapore and
Malaysia.

The objectives of the network include:

l provision of sound air quality data;
l provision of air quality status information to the public;

l implementation of the Pollutant Standard Index (PSI);
l monitoring transboundary air quality issues;
l monitoring catastrophic emissions from forest fires,
volcanoes, etc.

Constrained capacity for the long-term maintenance and
calibration of the air quality equipment, which is very costly
and requires adequate technical staff, is a major limitation of
this initiative. Also, only average ambient air quality will be
measured.  Air quality near roadsides or in industrial areas,
where people live and work, will not be measured.

Public Participation and Disclosure

The nature of public participation in Indonesia is mainly
passive, with authorities providing information to the general
public.  In the National Ambient Monitoring Networks
program,  there are thirty data display screens which display
Pollution Standard Index (PSI) values for the public.
However, for reasons that are not at all clear, actual monitor-
ing information for individual pollutants is not available to the
public.  Thus, this index would have limited usefulness for
individuals and agencies interested in making assessments
and investigations on the short-term and long-term averages
of specific pollutant concentrations.  This is nevertheless a
positive step towards informing the public of air quality.
Before 2000, neither print nor electronic media published
monitored air quality data.

Blue Sky Program

The Ministry of Environment launched "Program Langit Biru"
(Blue Sky Program) in 1991 to address air pollution
problems.  For stationary sources, the program gives priority
to power plants, cement, paper and pulp, and steel
industries.

The Clean Air Program

The Clean Air Program (CAP), announced in 1991, is an effort
by the City of Jakarta to increase public awareness of air
pollution.  Under CAP, emission tests were conducted in roads
and parking lots in Jakarta by the Regional Environmental
Impact Management Agency (BAPEDALDA) in cooperation
with the City Police (POLDA), between 1998-2000.27

Parameters such as HC, CO, and opacity were tested.

Air Pollution
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In addition, pilot 'Emission Reduction Weeks' (PUTE) were held in Jakarta under CAP where free emissions testing were
conducted on vehicles.  Cars not meeting the emissions standards were then serviced.  Emissions were tested after servicing to
ensure that they finally met the standards.  The results of the PUTE reveal that for the majority of cars, HC and CO emissions drop
to acceptable levels just after servicing and rise again within a few months if vehicles are not regularly maintained.28

Legislation

Act No. 14  (1992) on Traffic and Land Transportation

Act No. 23  (1997) on Environmental Management

Government Regulation No. 44 (1993) regarding vehicles and
vehicle operators

Government Regulation No. 41 (1999) regarding the Air Pollution
Control

Minister for Transportation/Communications Decree No. KM-8-
1989 on Vehicle Emissions Standards in the Context of Road
Worthiness
Minister of Environment Decree No. Kep-35/MENLH/10/1993
regarding Emission Limit for Gas Waste of Motor Vehicles
Minister of Environment Decree No. Kep-13/MENLH/3/1995
regarding Emission Standard for Stationery Sources
Minister of Environment Decree No. Kep-15/MENLH/11/1996
regarding Blue Sky Program
Minister of Environment Decree No. Kep-45/MENLH/10/1997
regarding Air Pollution Standard Index
Head of BAPEDAL Decree No. Kep-205/BAPEDAL/07/1996
regarding Technical Guidelines for Air Pollution Control from
Stationery Sources
Head of BAPEDAL Decree No. Kep-107/KABAPEDAL/11/1997
regarding Technical Guidelines for Computation, Reporting, and
Information Dissemination of Air Pollution Standard Index
Ministry of Energy and Mineral Resources Decree No. 1585/K/
32/MPE (1999)  on criteria for Marketing of Gasoline and Diesel in
Indonesia
Governor of DKI Jakarta Decree No. 95 (2000) on Jakarta
Tightening of Emission Quality  Standard  from Moving Source.

Governor of DKI Jakarta Decree No.1041 (2000) on Motor
Vehicle Emission Standards for DKI Jakarta

Issues and Regulated Activities

States that all motorized vehicles are subject to testing with respect to emissions and
noise, and outlines the roles of  the Ministry of the Environment and the Ministry of
Transportation/Communication.
Gives the mandate to the Ministry of Environment to regulate all aspects of pollution
control including air pollution.
This regulation describes  technical requirements for vehicles, road worthiness, and
driving regulations.  Article 127 specifies that road worthiness of a vehicle includes
adherence to emission limits and noise limits as regulated by the Ministry of the
Environment (MOE).  Implementation and supervision of vehicle road worthiness
(including emissions testing) is to be conducted by the Ministry of Transportation/
Communications.
This regulation covers the control of  air pollution from stationary and mobile sources.
It also includes the control of odour and noise.  It provides details on the mandate for
MOE for setting up standards and acceptable practices in the air pollution control
efforts.
This Decree limits CO and HC emissions from gasoline powered vehicle in relation to
road worthiness according to limits outlined by the Ministry of Environment

This Decree limits motor vehicle emissions of CO and HC.

This Decree regulates and sets up standards and limits for emissions from stationary
sources.
This Decree established a nationwide air pollution control program which targets
level 2 regions (kabupatens/municipalities).
This Decree sets the nationwide air pollution standard index.

This technical guideline was issued in conjunction with MOE Decree No. Kep-13/
MENLH/3/1995 regarding Emission Standard for Stationery Sources.

This technical guidelines was issued in conjunction with MOE Decree No. Kep-45/
MENLH/10/1997 regarding Air Pollution Standard Index

Specified the date of lead phase-out in gasoline as January 1, 2003.

Requires that all vehicles comply with Emission Quality Standards Describes that
inspection will be followed by maintenance, using a decentralized I&M system.
Involves the private sector, with local government as facilitator.
Sets emission standards. Voluntary based.  Issued by local/city governments.

Air Pollution

Air Pollution Legislation
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Indonesia receives abundant rainfall and has approximately 6
percent of the world's freshwater resources. This is equiva-
lent to about 2,530 km3 of annual renewable water resources
(see Table 5), although the distribution differs greatly among
the various islands. On Java, where about 60 percent of the
population lives, the annual average water availability is about
1,750 m3 per capita, and it is distributed unequally both
geographically and seasonally.29 Groundwater resources are
limited and used for domestic, municipal, and industrial
purposes.

The total renewable water resources per capita (including
rivers flows, and groundwater flows from rainfall in the coun-
try) were 13,709 m3 in 1999.30  This is higher than the world
average, but lower than some other East Asian countries -
such as Cambodia and Lao PDR.

Indonesia's water quality is getting worse. There is limited
provision of safe water in Indonesia, and access to clean
water will decrease as levels of pollution rise - leading to
ecological and aesthetic damage as well increases in
water-related health problems.

Sources of Water Pollution

Domestic sewage, industrial effluents, agricultural runoff, and
mismanaged solid waste are polluting surface and ground-
water in Indonesia.  In addition, improper storage and use of
agricultural chemicals (including fertilizers and pesticides)
further exacerbate the problem. The extent to which hazard-
ous wastes affect water quality has not been adequately
investigated.

Industrial Pollution

Indonesia's development has been led by rapid growth of
manufacturing output. Yet, much of the industrial expansion
has taken place without due regard to the environment and
has led to serious environmental degradation, particularly in
Java, where more than 75 percent of the industry is located.31

Table 5. Annual Renewable Water Resources
in a Global Context

Source: World Development Indicators database.
*1988 figures

Water Pollution

Total Resources 1999

(km3) (m3/person)

World 41,022.00 8,240

East Asia 13,206.74 3,680 *
Indonesia 2,530.00 13,709
Lao PDR 270.00 55,251
Thailand 110.00 1,845
Cambodia 88.10 40,505
Solomon Islands 44.70 107,194 *
Fiji 28.55 34,732 *
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Domestic Sewage

Indonesia has one of the lowest rates of sewerage and
sanitation coverage in Asia, which is causing widespread
contamination of surface and groundwater.32  As a result,
Indonesia has experienced repeated local epidemics of
gastrointestinal infections and has the highest incidence of
typhoid in Asia .33 Economic losses attributable to this issue
are conservatively estimated at US$ 4.7 billion per year, or 2
percent of GDP, which is roughly equivalent to US$ 12 per
household per month.34  Until about 1998, sewerage systems
were allotted very low priority in economic development
planning in Indonesia, and successive Five-Year Plans
(Repelita) excluded them from funding from the national
development budget.

While reliable data on sanitation are limited, only half of the
population is thought to have on-site sanitation (referred to as
a private latrine)35 with poorly constructed septic tanks to
collect human waste (see Table 6 for international compari-
sons). The remainder of the population, which includes most
of the urban poor, relies on communal facilities, and water
courses, and are exposed to health risks (refer to Box: Sewer-
age in Indonesia).36

Industrial pollution from large industries in Java constituted
25 to 50 percent of the total pollution load37 in terms of
Biological Oxygen Demand (BOD).38 Over half the BOD
effluent generated by industry is in the food and beverage
sector (refer to Fig. 25).  The pulp and paper, food and
beverage, chemicals and textile sectors together account for
over 90 percent of BOD effluent generation. The presence of
typical industrial effluents, such as phenol, detergents and
nitrate has been observed in shallow aquifers in the
Jabotabek area.

Table 6. Comparison of Urban Water
and Sanitation Services

Figure 25. Industry Share of BOD Emissions, 1998

Source: World Development Indicators 2001,  World Bank.

Access to Water and Sanitation

Numerous epidemiological studies have demonstrated that
improvements in water supply and sanitation reduce the inci-
dence of water-borne diseases.  In 1994, piped water was
provided through  2,850,000 residential connections serving
approximately 20 million people (29 percent) of the urban
population and through 36,500 standpipes serving an addi-
tional 4.5 million people. Altogether, only about 25 million
people (36 percent) of the urban population had access to
the public piped water systems.39

Although the numbers of urban population with access to piped
water grew by almost 40 percent between 1989 and 1994
(see Fig. 26), the size of the population not served by piped
water also increased by almost 25 percent. It has been esti-
mated that at the end of 1994, 43 million people had no ac-
cess to piped water, of which 30 million people were on Java
alone.

Figure 26.  Urban Population with Access to Piped Water

Source: Indonesia Environment Report, World Bank, 1994.

Water Pollution

Country GNP/capita Urban Urban
US$1997 water  Sewerage %

coverage %

Bolivia 950 74 41
Bulgaria 1,140 98 18
China 860 95 65
Indonesia 1,110 36 1
Philippines 1,220 60 4

Source: International Seminar on Urban Water and Sanitation
Sector Reform in the Context of Regional Autonomy; Jakarta,
Indonesia; May 21-23, 2001.
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BOX: Sewerage In Indonesia

While on-site sanitation is the norm in Indonesia, limited sewerage systems exist in about seven cities in Indonesia.  These
systems serve from approximately 2 to 30 percent of the population in these areas.  The first modern sewer networks in Indonesia
were built by the Dutch during the first half of the 20th century in several cities including Bandung, Cirebon, Surakarta, and
Yogyakarta (see Fig. 27). Over the last two decades, GOI expanded these systems slightly and developed fragmentary sewer-
age systems in other cities, like Jakarta, Medan, and Tangerang. Despite these developments, the majority of Indonesians
continue to rely on on-site sanitation rather than a sewer network to dispose of human waste. The following figure shows the
extent of sewerage investment in each city over the past two decades:

      Figure 27.  Investment Costs

*Note: upon completion

The investments in each city have been quite small, even in large cities such as Jakarta and Bandung. The constructed systems
were, in general, pilot operations covering a small part of each city, often the city center and/or the commercial areas:

Maintenance of the sewerage systems is limited and/or neglected in most of the facilities. With the exception of Bandung and
Medan, where manholes, pipes and pumps are regularly cleaned, pipes are often blocked and full of garbage, sludge, and
grease, and some of the manhole covers have been lost and/or covered by new road surface. Lack of adequate cost recovery
and inadequate incentives for skilled staff to remain employed in sewerage departments are the causes of poor operations and
maintenance.

Source: Indonesia: Overview of Sanitation and Sewerage Experience and Policy Options; EASUR, World Bank,  2002.

Water Pollution

Water from most autonomous municipal water companies
(PDAM) is considered below potable quality by users.
Consumer perception of the low quality of piped water is
creating a boom in the bottled water market, which is
estimated to be growing by 20 percent annually.40 However,
there are few comprehensive statistics on the chemical and
bacteriological quality of piped or bottled water.  There also
little information on violations to the Indonesian water quality
standards by PDAMs. There are also no separate data on
water pollution related health statistics available for the rural
and urban sectors.41

City # of Population  Area
Connections Served% Served%

(‘000)
Bandung 90.0 20 17
Cirebon 18.8 32 9.7
Jakarta 2.3 2.8 negligible
Medan 7.4 2.3 1.9
Surakarta * 8.0 13 26
Tangerang 9.8 4 negligible
Yogyakarta 10.1 10 6

Ministry of Health statistics cite incidences of diarrhea and
death caused by diarrhea as the most common water-related
health problem, which has remained unchanged during the
years 1992-1997 with about 20 - 24 cases of diarrhea per
thousand people and 0.25 - 0.30 cases of death per
thousand illnesses. Altogether about 3.5 million cases of
diarrhea were reported in 1995, and 1,100 deaths are attrib-
uted to it.  There are repeated local epidemics of gastro-
intestinal infections in Indonesia, and the typhoid incidence
is one of the highest in Asia.42
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Environmental Behavior of Manufacturing Plants in Semarang

In 1998, the World Bank conducted a survey to identify the scope of plant-level environmental behaviors and measure the extent
of their exposure to regulatory, community, and market pressures and assess the impact of each of these on plants’ environmen-
tal behavior. A complete dataset was collected for 94 plants in Semarang.

Of these plants, 25 were chemical plants, 23 were textile, 23 were food and beverage plants, and 23 were other industries. The
average plant in the sample employed 320 people, was 16.5 years old, and had annual sales of Rp 146 million. Thirty-three
percent of these plants stated that they had made pollution control expenditures between 1991 and 1996, and annual pollution
expenditures averaged Rp 12.1 million. Another 33 percent stated that they monitored their emissions, 15 percent that they
reported monitoring results to the local BAPEDALDA, while 18 percent reported that they had at least a nascent plant-level
environmental management system. The overall exposure of these plants to regulatory, community and public pressure was
quite high: 84 percent of the plants were subject to government monitoring and/or warnings by government;  69 percent of the
plants were exposed to community pressure (CP); and significantly fewer firms (17 percent) were exposed to pressure from
buyers.

The findings of the survey indicate that plants in Semarang do respond to regulatory, community, and market pressures, and that
to some extent they invest in some pollution abatement. However, the findings from the same study also indicate that significant
pollution abatement had not occurred in Semarang.

Source: Aden, Jean, and M. Rock, “What is Driving Environmental Behaviour of Manufacturing Plants in Semarang? Implications for Policymakers,”
EASES, World Bank, April, 1998.

Water Pollution
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Surface Water

The Jratunseluna River Basin

This is the largest river basin in the northeastern part of Java   It
consists of the Serang, Lusi and Juana, Bodri,  and Tuntang
rivers. As a result of industrial and commercial development,
agricultural activity, and population density, water quality in
the Serang and Bodri rivers  has been deteriorating over the
past ten years, with increasing levels of nitrogen, phosphorus,
and pesticides. Domestic loads account for about 35% of the
total gross BOD load in the basin of 150 thousand tons per
year, and domestic (23 percent), industrial (18 percent),
commercial and agricultural (15 percent) activities make up
the rest.43

The Brantas River Basin (BRB)

The BRB is the second largest basin in East Java, draining an
area of approximately 11,800 km.2 The Brantas River flows for
about 320 km before dividing into the Surabaya and Porong
rivers. The Perum Jasa Tirta (PJT) has been established as an
organization under the Ministry of Public Works to manage the
utilization of water resources in the Brantas River Basin and
also conducts surface water quality monitoring within the  basin.
Sampling occurs monthly at forty stations, weekly at nine
stations, and daily at two stations. Daily sampling occurs at
the two largest withdrawal points of the Brantas River in the
Surabaya area (where water is withdrawn for potable use).
From these intakes, it has been documented that the quality of
water is poor.44 In highly polluted rivers such as the Brantas, it
is difficult to remove pollutants accumulating in water bodies
using existing treatment plants at reasonable costs.

Water quality parameters that are measured include conductiv-
ity, dissolved oxygen, biochemical oxygen demand (BOD),
suspended solids, pH, ammonia, nitrate, and orthophosphate.
The overall water quality of the Brantas River is poor.45

DO levels progressively worsen towards the river mouth to the
point that only limited forms of aquatic life can survive in the lower
reaches of the river (see Fig. 28).  Suspended solids increase
with distance downstream  (see Fig. 29).  The industrial BOD
contribution was 125 tons per day, while domestic BOD
contribution was estimated to be 207 tons per day.46 An
examination of the BOD concentration distribution trends in
the Basin (see Fig. 30) shows that the river was getting
progressively cleaner from 1993 to 1997, but seems to have
deteriorated in 1998 (consistent with the seemingly counter-
intuitive argument that the financial crisis actually exacerbated
pollution rather due to lax enforcement in these times - which
overshadowed the pollution respite from the economic
slowdown). 47

Figure 28. DO Levels in the Brantas River Basin,
1990-1997

Source: Sakti, Final Report: Design of Automated Water Quality Monitor-
ing Network in the Brantas River, 1997.

Figure 29.  Suspended Solid Levels in the Brantas River
Basin, 1990-1997

Source: Sakti, Final Report: Design of Automated Water Quality Monitor-
ing Network in the Brantas River, 1997.

Figure 30. BOD Trends in the Brantas River Basin

Source: Staistik Lingkungan Hidup Indonesia 2000; Badan Pusat
Staistik, Jakarta, Indonesia.

Water Pollution
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The quantity and quality of groundwater have also been
adversely affected by water and wastewater management
practices in the past ten years. Domestic sewage, factory
wastes, and agricultural runoff are responsible for ground-
water pollution; lack of an appropriate pricing policy and
slow and  declining aquifer recharge have led to over-
exploitation of groundwater beyond sustainable yields and
to saline intrusion in coastal areas. There is limited informa-
tion on groundwater extraction rates and the extent of
contamination at the national level.

BOX: Contaminated Water Wells

In DKI Jakarta in 1990/1991, nearly 20 percent of the
households owning wells had septic tanks installed at a
distance of less than 5 meters from the wells. Most shallow
wells  located in areas of high population density (over
100 people per ha) were reported to be contaminated
with fecal coliform bacteria. A 1991 study conducted by
JICA during the dry season of 1990 revealed that all but
two of the 30 shallow wells examined in different parts of
the city presented signs of fecal contamination, especially
in North and Central Jakarta, and 74 percent had traces of
NH

4
.48  Thirteen percent of the wells located in South Jakarta

were found to contain traces of mercury.

The degree of pollution was found to be negatively
correlated to the depth of the well. In addition, pump wells
presented significantly lower levels of contamination than
open wells.

Groundwater Pollution: Equity Implications

There is evidence which indicates that the burden of
pollution falls disproportionately on the poor.

Throughout urban Indonesia, household piped water connec-
tions remain strongly correlated to household income. In 1992,
only 10 percent of the households which spent less than Rp
100,000/month had running water; compared with 91 percent
of the households which spent over Rp 700,000/month.49 The
poor, therefore, must rely more on wells, water vendors, and
public hydrants.

As groundwater becomes increasingly polluted and, in some
areas, saline, households with no connections to piped
water systems are forced to buy drinking water from private
vendors at relatively high prices. In some cases, households
purchasing water from vendors paid as much as fifty times
more per unit of water than households connected to the
municipal system. While a household with a connection only
paid between Rp 170 - 285 per cubic meter for water (at 1994
prices), a household without a connection paid between Rp
2,500 to 8,840 per cubic meter, depending on the location
and the season. 50 Piped water service access is particularly
important in urban areas because alternatives (such as well
water) are not feasible for large population densities. In rural
areas, where in-home piped water is even more rare,
especially among the poor, households must spend a
considerable amount of time carrying water which takes away
from other economic activities.

Water Pollution
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Indonesia experienced a mining boom in the 1990s which
isturbed hundreds or thousands of hectares at each mine
site, generated tailing wastes that raised the risk of costly
accidents, and contaminated rivers with pollutants (see Table
7). A Presidential Decree, which gave mining priority over all
other land uses, was reversed by the 1999 Law 41 concern-
ing Forest Management. This law essentially prohibits any
surface mining in state forest land, regardless of its classifi-
cation.

Overall, minerals and related products represented 19% of
Indonesia's total exports, with gold being the largest revenue
earner.51 The mining sector in Indonesia consists of three mine
types, each of the them with clear, distinct characteristics: (i)
large-scale, (ii) medium-scale, and (iii) artisanal and small-
scale (ASM).52 Compared to large-scale mining which has had
a relatively limited impact on the environment in Indonesia,
ASM operations tend to be heavy polluters relative to their
output.  ASM operations are also usually difficult to monitor
and rarely comply with environmental regulations. Since the
1997 economic crisis, the number of polluting  medium-scale
mines and small-scale coal and gold mines has increased.

Large-Scale Mining

Large-scale mining operations have the potential to be
vulnerable to catastrophic accidents with long-term negative
environmental consequences if proper risk assessment at the
beginning of a project is not undertaken.

The greatest risk arising from a large-scale mining operation
is tailings spills. According to global data from the United
Nations Environmental Program, the United States Commit-
tee on Large Dams, and other sources, there have been 28
major tailings spills in the last 30 years, or approximately one
per year worldwide.53 Approximately 50 of the world's 10,000
active medium-scale and large-scale mines are in Indonesia;
one tailings spill could cost Indonesia an estimated US$100
million for cleanup and compensation (not including the cost
of a possible loss of biodiversity or other ecological functions).54

The next most serious environmental concern is acid rock
drainage, as its effects can last for decades.55

Table 7. Estimates of Annual Costs and Benefits of Mining
Activities (US$ million)

Source: "Mining and Environment in Indonesia: Long-Term Trends and
Repercussions of the Asian Economic Crisis," EASES Discussion Paper
Series, World Bank, November 2000.
A   Annual equivalent of rehabilitation cost over 10 yrs at 12% discount rate.
Numbers in parentheses refer to estimates of total reclamation costs over
a 10 year period.

Medium-Scale Mining

Recent assessments of environmental practices of medium-
scale mines indicate haphazard environmental performance,
especially in domestically owned mines,  leading to produc-
tion losses and significant environmental damage.56

The major environmental problems related to medium-scale
mining include: inappropriate siting of coal preparation
plants,often on river banks, which can lead to contamination
risks when wastes spill or are blown directly into the rivers;
inadequate sediment ponds, which often overflow; poorly
designed  catchment areas; dispersion of fine coal particu-
lates due to lack of fine coal recovery circuits at plants;
significant ARD from  tailings, and  poor management of
topsoil.

While many companies have already made essential
investments in pollution control equipment and infrastructure,
recovery of reclamation costs through better handling of coal
fine particulates during crushing and washing remains a chal-
lenge. Estimates suggest that the medium-scale mining
industry could achieve a strong environmental performance
with an expenditure of about US$53 million per year, includ-
ing ongoing reclamation costs. Relative to the value of coal
output for the medium-scale coal industry in 1998 - US$45
million dollars - the cost of reclamation is much less than one
percent of gross revenue.

Water Pollution

Environmental Land Productivity Value
Expenditures Reclamationa Loss of

(annualised over Output
7 years)

Large- 10 5-7 1,300
scale/coal (26-39)
Large- 65 100 3,500
scale/metal (550)
Medium 3 4-6 82 425
scale/coal (22-34)
Artisanal/ No data 177
Small-scale (1,000)
TOTAL 78 286-290 82 5,225
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Artisanal and Small-Scale Mining

Artisanal and small-scale mines (ASM), used for gold
and coal, is undertaken with little or no environmental
care. Some 349 ASMs are legal mining sites, desig-
nated by the General Directorate of Mines (DGN) and
covering 1.8 million hectares. An unknown number of
ASMs  are unregulated and illegal. Until the 1980s ASMs
were quite small; however, a substantial increase in ASMs
has significantly changed the situation, mostly due to
higher returns in domestic currency (five to ten times
higher than traditional economic activities) and a partial
breakdown in law and order.

The main environmental effects of ASMs include soil ero-
sion, sedimentation of water bodies, mercury pollution,
and lack of land reclamation after closure. Of these, the
most dangerous is mercury contamination. Mercury is
not biodegradable and can combine with other elements
forming worse toxins. River dumping can result in a
dramatic loss of plant and wildlife for considerable
distances downstream.

Most ASM areas have a short productive life, usually
less than ten years. While small-scale mining may in-
crease rural incomes in the short term, increased
reliance on mining, given the significant environmental
damage, could have a lasting impact in terms of
sustainable development. The  potential for balanced
development  often depends on the savings habits of
the recipient -- that is, how they use the windfall income
generated by the mining activities. Allocation of part of
this windfall to better environmental practices or land
reclamation improves local development prospects in
the longer run.

Box: Health Effects of Mercury Pollution

                           Box: Health Effects of Mercury Pollution

Mercury is commonly used by small-scale miners in the processing of
gold ore. Direct contact and consumption of food contaminated by mer-
cury can have serious health impacts. The greatest health risk to human
and wild life comes from the consumption of contaminated fish. Methyl
mercury, the most dangerous to humans, accumulates as it moves up the
food chain.

Mercury affects the brain, spinal cord, kidneys, lungs, and liver. Long-term
exposure to mercury can lead to  progressively worse symptoms, such as
personality changes, tunnel vision, stupor, and coma. Mercury also affects
fetal growth, preventing normal development of the brain and nervous
system. Affected children show lowered intelligence, as well as poor
hearing and coordination. Due to the long period before the effects of
mercury-induced illnesses become apparent, and the difficulty in distin-
guishing mercury related illnesses from other common illnesses, such as
malaria, communities affected by mercury pollution often do not recog-
nize the health risks in a timely manner.

Deforestation and small-scale gold mining can produce a deadly build-
up of mercury. Deforestation causes soil erosion, which can contaminate
river systems with  large quantities of naturally occurring mercury. By
using other methods to crush ore and limiting mercury use to the final
concentration process, mercury use can be reduced by as much as 70 to
90 percent in mining. The use of closed retorts to recycle mercury
substantially reduces safety hazards and can reduce the amount of waste
mercury by another 10 to 20 percent. The ultimate goal, however, is to
eliminate the use of mercury in gold production, usually by the introduc-
tion of more centralized concentration processes, with proper disposal
and tailings facilities.

Source: "Mining and the Environment in Indonesia: Long-Term Trends and  Reper-
cussions of the Asian Economic Crisis," Environment and Social Development
Unit, East Asia and Pacific Region, World Bank, 2000.

Estimates of the Economic Cost of

Environmental Damage

Water Pollution

While it is difficult to quantify environmental damage due
to large-scale coal mining in Indonesia, it is   possible to
estimate figures for the cost of prevention of environ-
mental damage. It is estimated that the environmental
expenditures needed for preventive measures for
medium-scale industry (derived using Kaltim Prima Coal
costs of US$0.23 per ton) are  around US$3 million per
year (including reclamation).

Conservative estimates can be based on reclamation
costs spent by four large metallic mines, with the caveat

Table 8: Mine Environmental Expenditures
Environmental

Mine Expenditure
(US$ per year)

that the estimate understates environmental damage by at least the cost of
annual preventive measures.57 Given that there are no clear reclamation
standards, these costs vary tremendously. Available estimates for four mines
are shown in Table 8. The estimated overall environmental defensive
expenditures for mines in Indonesia are estimated to be US $50 to 60 [Note:
Overall annual value of production is US$ 3.5 billion].

Freeport Copper and Gold Mine, 42

Papua (formerly Irian Jaya)

Kelian Gold Mine, East Kalimantan 2

Inco Nickel mine 1

Minahasa Gold Mine 2 (estimated)

TOTAL for Indonesia 50 to 60
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BOX: Down by Jakarta Bay

The flow of inadequately treated domestic and industrial waste into inland waterways and nearshore waters has a significant
impact on the flora and the fauna of coastal waters. Domestic waste primarily increases BOD and decreases the dissolved
oxygen, resulting in anoxic conditions. Under these conditions, fish and other oxygen-dependent species cannot survive and
aerobic organisms are gradually replaced by anaerobic life forms, chiefly bacteria and a limited number of invertebrate species.
This organic pollution has a significant impact on benthic organisms and coastal fisheries, coral reefs, and species which are
dependent on estuary and river organisms for survival (see Table 9).

If the DO and BOD values in Jakarta Bay are examined (see Figs. 31 and 32), it is found  that the DO variation is about the same
in all the four Zones, although the BOD levels are higher in Zones C and D compared to Zone A and B.  Over the period 1999-
2000, in Zone A, water quality from 4 monitoring stations (A1, A3, A6, A7) was poor; in 3 locations (A2, A3, A5) water quality was
fair.  Water quality was fair on average in Zone B and D. In zone C the average quality is between poor and fair (see Map 5 and
Table 10).

Figure 31. DO Levels in Jakarta Bay,
1999 -2000

Figure 32.  BOD Levels in Jakarta Bay,
1999 -2000

Table 9. Marine Water Quality Classification
and Standards

Source: Laporan Kualitas Lingukungan  Di DKI Jakarta, 1999-2000.

* not detected

Purpose for
water use

Swimming and
diving
Aquaculture
Marine conserva-
tion
Industrial use

B O D

≤ 20

≤ 45
≤ 45

≤ 20

D O

≥ 5

≥ 4
≥ 4

-

NH3-N

≤ 1

≤ 1
≤ 0.3

-

Water Pollution

Map 5. Monitoring  Sites in Jakarta Bay

Source: Dr. Jung-Hun Woo, CGRER, The University of Iowa, USA.

Table 10. 1999 - 2000 Water Quality of the Jakarta Bay

Zone pH Ammonia Nitrate
(Mg/L) (mg/L)

A 7.87-8.37 * -0.04 0.01-0.35
B 7.62-8.33 * -0.038 0.12-1.35
C 7.57-8.32 * * -3.14
D 7.30-8.34 * - 0.25 * - 0.31
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Box: Pollution Threats to Coral Reefs

Indonesia has the most biologically rich reefs in the world, with the greatest diversity of reef fish (around 1,650 species) and 60
percent of the world's hard coral species (480 species). According to conservative estimates, Indonesia has over  50 percent of
the reefs in East Asia (not including unmapped reefs in remote areas, and subsurface reefs),   spanning  an  area of  51,000 km2.
However, it is estimated that 86 percent of these  reefs are currently facing a medium to high risk of degradation.58   Reefs provide
important breakwater services; their loss could lead to increased vulnerability of coastal communities to natural disasters, if, as
global warming projections suggest, sea levels rise.  In addition, Indonesian reefs support one of the largest marine fisheries in the
world, with catches up to 3.6 million tons (1997).  However, a 1998 survey of reef conditions yielded the following results:   5.3%
very good (coral cover 76-100%); 21.7% good (51-75% cover); 33.5% fair (26-50% cover); and 39.5% poor (0-25% cover).

Reefs are being endangered by unsustainable and polluting fishing practices, such as blastfishing and the use of the deadly poison
sodium cyanide to stun large fish for the lucrative live fish trade. Both practices are widely employed in Indonesia, despite efforts to
control their use. Effects from cyanide poisoning and blasting in reefs include physical destruction of the reef and widespread mortality
of corals and other non-target organisms as well other insidious effects on the health of coral ecosystems with severe consequences for
human welfare in the medium to longer term periods.

Pollution from inland sources, including  industrial effluent, sewage, and agricultural chemical discharges (such as fertilizers and pesti-
cides), as well as  increased  sedimentation due to deforestation, are also threatening reefs. Reefs usually thrive in clear waters,
that have low nutrient levels, because zooxanthelae which corals depend on, require high levels of light. Thus, increased
sediment can negatively affect coral growth, leading to coral die-off in severe cases.  Reefs affected by land pollution exhibit 30-
50 percent less diversity at 10 meters, in comparison with pristine reefs. In addition, according to conservative estimates, between
the years 1989 and 2000, the number of reefs containing 50 percent live coral has declined by approximately 36 - 29 percent.

Despite short term financial gains, the economic losses due to these unsustainable practices are significant.  It was estimated that
economic losses  resulting from cyanide fishing amount to US $46 million/year.  Total estimated economic losses from blast
fishing and sedimentation amount to US $ 1,140 million (over a 20- year period) due to losses in sustainable fisheries, coastal
protection, and loss of tourism revenues (see Table 11 and Fig. 33). This figure represents a conservative estimate of the costs of
human polluting activities, as the potential losses from fishing with poisons, coastal developments, sedimentation from upland
sources in areas without significant tourism, and marine-based sources of pollution were not estimated in this figure. Nonetheless,
this high cost contrasts starkly with the estimated individual income of US $ 390 million generated during the same period.59

In 1994, to help prevent the further degradation of reefs,    the GOI planned to designate 85 protected marine areas covering 50
million hectares by 2000.  However, by 2000, Indonesia only had 51 protected marine areas over 6.2 million hectares due to
political changes and the lack of a coordinated government effort. The GOI also sponsored COREMAP - a 15-year program to
strengthen the   management of coastal resources while considering community needs.  This program has had some limited
successes.

Table 11. Economic Losses  from Blastfishing and Sedimentation
over a 20-Year Period (US $ million)

Source: WRI, 2002.

Figure 33.  Individual Benefits and Total Economic Losses Due to
Blastfishing and Sedimentation over a 20-Year Period

(US $ Million)

     Source: WRI, 2002.

Water Pollution

Foregone Loss of Loss of
Sustainable Coastal Tourism

Fishery Protection Revenues
Income

Blast Fishing  570 160 210

Sedimentation 20 0 100
due to logging

in tourism areas
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Costs of Polluted Fresh Water

Water pollution causes damage to human health, fisheries and
agriculture, and results in associated health and economic
costs (see Table 12). It also threatens ecosystems through
eutrophication and is responsible for the loss of plant and
animal species. 60 Exposure to polluted water results in
numerous diseases including diarrhea, hepatitis, typhoid,
trachoma, and hookworm infection.

The health effects of water pollution arise mainly from the
contamination of drinking, bathing and cooking water by
human waste. In addition, water-borne diseases are also
transmitted by a variety of fecal-oral routes. This implies that
the  transmission of these diseases is also dependent on
personal hygiene habits - the degree of cleanliness frequently
related to the availability of safe water.61

Applying the 1986 Household Health Survey finding that 12
percent of mortality is due to diarrhea in Jakarta's population
of 8.2 million, World Bank estimates suggest that the
economic value of reducing mortality by 55-60 percent
(3,800-4,200 avoided deaths per year 62) would be about
$215-315 million.63

Table 12. Avoidable Health Costs of Water Pollution in
Jakarta, 1994

Source: Indonesia Environment and Development Report, World Bank
1994.

Potential Economic Costs and Risks to Aquaculture

Brackish water aquaculture on the north coast of Java is both
polluting and increasingly threatened by pollution. In 1992,
many Japanese importers started investigating alternative
suppliers after antibiotics residues were found in Indonesian
black tiger prawns. Since then, anecdotal evidence suggests
that episodes of contamination of aquaculture have been
recurrent in the outer islands, which is a growing source of
concern for the shrimp industry in Indonesia.64

Policy Responses

Water pollution control is administered by various laws. Many
of these laws were originally enacted to primarily regulate the
use and management of natural resources and the environ-
ment, rather than provide protection.  While there were some
efforts made to control industrial water pollution, it was only
with the passage of the new Water Pollution Control
Regulation in 2001 that wastewater from households was
defined as a water pollutant and municipalities were made
responsible for managing it.

With decentralization, municipalities and rural kabupaten
(districts) are entitled to plan and manage environmental
services, construction, and operation of central treatment
facilities for wastewater. Decentralization may eventually bring
about improvements in the management of water quality, since
decision-makers will be nearer the problems and the effected
constituencies. It is too early to assess any change in the
situation, but one negative result is that ambient river quality
monitoring data are no longer being sent to a central
location.  It will therefore become increasingly difficult to
assess the condition of Indonesia's waters in any compre-
hensive manner.

Water Pollution

Fecal Contamination Total Value
(US$ Millions)

Low Medium High

Avoidable Mortality 40 300 700

Avoidable Illness 1 3 6

Total Costs 41 303 706
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Enforcement

Enforcement of existing environmental laws is weak due to
inadequate coordination among various agencies, low
technical capability for proving violations, failure of the
judicial process to convict and penalize violators, and
limited access to information. However, to initiate regulatory
reforms and improve firms' compliance with environmental
standards, GOI has been trying to complement existing
command-and-control regulations with market-based instru-
ments and public disclosure tools, albeit with limited
success. These instruments are intended to provide
incentives that will result in a change in the behavior of water
users and polluters. Although a pollution charges program is
outlined to control water pollution from industrial enterprises,
implementation has been only limited to the pilot phase in
one region in the country. The challenge before decision-
makers is to apply this program in a coherent way to allow for
reductions in the cost of compliance and provide incentives
for polluters. In addition, application of economic instruments
(such as taxes) for the extraction of ground and surface    water,
as well as appropriate water resource pricing, will also spur
conservation efforts.

Monitoring

Currently, water quality in many rivers is not regularly
monitored.  In addition, where water quality monitoring is
conducted, some sites are monitored weekly and daily, but
results are reported monthly and/or yearly.  There is no
mechanism to incorporate monitored data in a timely
manner, into rehabilitation schemes.

The PROKASIH Program

The Clean River Program or Program Kali Bersih  (PROKASIH),
inaugurated in 1989 by GOI, was devised as an innovative
response to growing pollution loads in critical watersheds.  The
program targeted the worst industrial polluters, in 24 highly
polluted rivers, with a stated goal of reducing their pollution
loads by 50 percent within two years on a voluntary basis.

The PROKASIH Program involved five steps: (i) establishing
of local PROKASIH teams; (ii) identifying specific firms in highly
polluting industries; (iii) getting these firms to sign voluntary
letters of commitment to reduce pollution loads by 50 percent
within an agreed timeframe; (iv) monitoring subsequent
results; and (v) applying increasing pressure on those not
making efforts to comply with their commitment. As of 1994,
voluntary agreements were in place for more than 2,000 firms;
pollution loads appeared to have been reduced in some
provinces, particularly those with the strongest technical
capacity to pursue the objectives of the PROKASIH program.

The implementation of PROKASIH was carried out by
provincial authorities with the support of central agencies as
needed. In addition, the media were encouraged to report
on environmental damage caused by pollution and on
significant clean-up efforts, and NGOs helped to facilitate
the participation of community groups in related environmental
activities.

Despite its achievements, the overall impact of the PROKASIH
Program is considered mixed, due to the limited, voluntary
nature of the program, as well as the GOI's limited capacity to
monitor the program.

Water Pollution
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Water Quality Legislation

Use Functions/River Classification and Water Quality Standards

In Indonesia, rivers are classified under four categories, which relate to their use/functions:

Classification A: water that may be used directly for drinking without treatment (includes BOD/other pollutant levels considered
'acceptable' for all classifications);
Classification B: water to be used for drinking after conventional treatment;
Classification C: water to be used for fisheries and watering animals;
Classification D: water to be used for agriculture, municipal supplies, industry, and hydropower.

Existing laws require that all the rivers in Indonesia be classified according to their designated use. Each classification defines the
water quality criteria for a wide range of substances (as stated by the Government Regulation No. 20/1990) and establishes the
limits of concentrations for each of these substances in rivers so that a specific use can be attained and maintained.

Source: Surabaya River Pollution Control Action Plan Study - Final Report; Binnie & Partners (Overseas) LTD, March 1999.

Water Pollution

Legislation

Government Regulation No. 19 (1999) regarding Sea Pollution
Control
Act No. 23  (1997) on Environmental Management

Government Regulation No. 82 (2001) regarding Water Quality
Management and Water Pollution Control

Minister of Environment Decree No. Kep-35/MENLH/7/1995
regarding Clean Rivers Program (PROKASIH)
Minister of Environment Decree No. Kep-35A/MENLH/7/1995
regarding Program to Assess Companies/Business Places
Compliant Performance to PROKASIH Efforts
Minister of Environment Decree No. Kep-51/MENLH/10/1995
regarding Liquid Waste Quality Standard for Industrial Activities
Minister of Environment Decree No. Kep-52/MENLH/10/1995
regarding Liquid Waste Quality Standard for Hotel Activities
Minister of Environment Decree No. Kep-58/MENLH/12/1995
regarding Liquid Waste Quality Standard for Hospital Activities
Minister of Environment Decree No. Kep-42/MENLH/10/1996
regarding Liquid Waste Quality Standard for Oil, Gas and
Geothermal Industries
Minister of Environment Decree No. Kep-45/MENLH/11/1996
regarding Clean Beaches/Shores Program (Coastal Conserva-
tion Program)
Minister of Environment Decree No. Kep-09/MENLH/4/1997
regarding Changes to  Minister of Environment Decree No.
Kep-42/MENLH/10/1996 regarding Liquid Waste Quality
Standard for Oil, Gas and Geothermal Industries
Minister of Environment Decree No. Kep-03/MENLH/1/1998
regarding Liquid Waste Quality Standard for Industrial Areas
Minister of Environment Decree Number 04 Year 2001 regarding
Coral Reefs Protection (Control and Monitoring of the damages
to Coral Reefs)

Issues and Regulated Activities

This regulation provides a framework for sea pollution control, mitigation efforts and
law enforcement.  The law regulates discharge of pollutants into sea water.
Gives the mandate to the Ministry of Environment to regulate all aspects of pollution
control including water pollution.
This regulation establishes a framework for water quality management and water
pollution prevention.  It regulates the classification of water bodies’ use, and
monitoring of water pollution.
This decree designates rivers, water quality, and monitoring standards for the
PROKASIH program.
This decree establishes a mechanism to reward companies who comply with
environmental regulations and who actively participate in the PROKASIH program.

This decree regulates the levels of effluent discharged and restricts concentration of
chemical and/or metal pollutants from industrial activities.
This decree regulates the levels of effluent discharged and restricts concentrations
of chemical and/or metal pollutants from hotel and tourism activities.
This decree regulates the levels of effluent discharged and restricts concentrations
of chemical and/or metal pollutants from hospitals.
This decree regulates the levels of effluent discharged and restricts concentration of
chemical and/or metal pollutants from oil, gas and geothermal industries.

This decree provides a framework for pollution control of coastal and mangrove
areas and coral reefs.

This decree strengthens the MOE decree No. Kep-42/MENLH/10/1996 regarding
Liquid Waste Quality Standard for Oil, Gas and Geothermal Industries.

This decree regulates the levels of effluent discharged and restrict concentrations of
chemical and/or metal pollutants from industrial parks/areas.
This decree establishes a framework for coral reef protection.  The decree also
states that the chemical/oil industry waste discharged to the sea is a major
contributor to the destruction of coral reefs.
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Solid waste generation has increased significantly over the
past five years in Indonesia; its largely uncontrolled disposal
to the environment is seen as a growing threat to the quality of
water, air and land. Informal dumps contaminate surface and
ground waters as well as encourage pests and pathogens
that spread communicable diseases. This threat is
compounded by the lack of environmentally sound waste
disposal and treatment facilities. Accurate and reliable data
available for waste generation, collection and disposal, as
well as for waste characterization, are limited and appear not
to be valued.

Solid waste originates from a wide range of residential,
industrial, agricultural, institutional, municipal, and commer-
cial sources including households, manufacturers, and
hospitals (see Table 13). In Indonesia, the predominant
sources of solid waste are household and commercial
activities (see Fig. 34).  In 1998, average per capita genera-
tion of solid waste in major cities in Indonesia ranged
between 0.66 to 0.90 kg per capita per day (see Table 14). In
2000, Jakarta alone was generating over 25,000 m3 of
garbage daily, which is estimated to double by 2010. Within
the region, there is a wide variation in waste generation (see
Fig. 35), however, it can be expected that as Indonesia
urbanizes, waste problems will become more severe.

Waste Composition

The constituents of the waste are influenced by factors such
as location, living standards, and weather. The composition
of solid waste affects the selection and operation of collection
and disposal equipment and facilities, the feasibility of resource
and energy recovery, and the design of disposal facilities.

In Indonesia, most waste is highly organic and recyclable. Up
to 75 percent of Indonesia's municipal waste is biodegrad-
able and includes large amounts of kitchen and market waste.
The high percentage of organic waste indicates that it could
be used usefully as compost, although this would require
significantly more awareness-building, demonstrations, and
training before it could be adopted on a large scale.
However, if proved to be feasible, this may provide double
dividends in the form of a reduced solid waste disposal
problem as well as production of beneficial manure.

Table 13. Sources and Types of Solid Wastes

Sources Types of Solid Waste

Residential Food wastes, paper, plastics, textiles, leather, yard
wastes, wood, glass, metals, and household
hazardous waste

Industrial Packaging, construction and demolition materials,
hazardous wastes, and ashes

Commercial Paper, cardboard, plastics, wood, food wastes, glass,
metals, special wastes, and hazardous wastes

Institutional Same as commercial
Construction Wood, steel, concrete, dirt, etc.
Municipal Street sweepings, landscape and tree trimmings, and
services general wastes from parks, beaches, sludge
Processes Industrial process wastes, scrap materials,

ff-specification products, slag, tailings
Agriculture Spoiled food wastes, agricultural wastes,

and hazardous wastes
Source: "What a Waste: Solid Waste Management in Asia." Urban
Development Sector Unit, East Asia and Pacific Region, World Bank,
May 1999.

Figure 34. Sources of Solid Waste in Indonesian Cities

Source: IBID.

Table 14. Municipal Solid Waste Generation in
Indonesian Cities, 1998

Source: DKI , Bandung, Semarang, Surabaya, Yogyakarta, Padang

and Ujung Padang Jakarta, 1998.

Solid and Hazardous Waste

City Waste Per capita Daily
Generation Waste

(m3/day) Generation
(kg/capita/day)

Jakarta,  Java 24,025 0.66
Bandung,  Java 6,862 0.70
Semarang, Java 3,215 0.69
Yogyakarta,  Java 1,240 0.78
Padang, Sumatra 1,922 0.90
Ujung Padang, 2,424 0.86
Sulawesi
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Figure 35. Waste Generation in Indonesia in an Economic and Urbanization Context in Asia

Note: Size of circles is proportional to unit waste generation
Source: "What a Waste: Solid Waste Management in Asia," Urban Development Sector Unit, East Asia and Pacific Region, World Bank, May 1999.

 

Box: Effects of Solid Waste Management Across Environmental Media

The effects of many pollutants are seldom confined to a single medium and exposure
pathway; the inter-relationships of pollution across various environmental media are
complex. Nowhere is this more apparent than in the case of solid waste
(mis)management. Indiscriminate dumping of wastes contaminates surface and ground-
water supplies. In urban areas, solid waste clogs drains, creating stagnant water for
pathogen breeding and exacerbating floods during rainy seasons. Uncontrolled
burning of wastes and improper incineration contributes significantly to urban air
pollution and related health problems. Greenhouse gases are generated from the
decomposition of organic wastes in landfills, and untreated leachate pollutes
surrounding soil and water bodies. Health and safety issues also arise from improper solid waste management. Human fecal
matter is commonly found in municipal waste. Insect and rodent vectors are attracted to the waste and can spread diseases
such as cholera and dengue fever. Using water polluted by solid waste for bathing, food, irrigation, and drinking can also
expose individuals to disease organisms and other contaminants. Waste workers and pickers are seldom protected from direct
contact and injury; this is an especially serious health threat in the co-disposal of hazardous and medical wastes with municipal
wastes.

Source: "What a Waste: Solid Waste Management in Asia." Urban Development Sector Unit, East Asia and Pacific Region, World Bank, May 1999

Leachate Treatment Pond, Bali

Solid and Hazardous Waste
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Recycling

Only a small portion of solid waste is recycled, in spite of the
existence of a relatively large market for used products made
from recycled plastics, glass bottles, scrap paper, and scrap
metals (see Fig. 36a and Fig. 36b).  Recycling is done mainly
by the informal private sector (e.g. waste pickers, garbage
truck helpers), and it occurs at three stages: the household
level, curbside collection, and at dumpsites.  Data in 1996
from the Indonesian Scavengers Association revealed that in
Jakarta there are more than 150 facilities that process
recyclable material for different industries. The recyclables,
mostly    paper, glass, metal and plastic are sold to distribu-
tors, where they are cleaned, sorted, packaged, and undergo
preliminary processing before reselling (see Table 15).

Collection

Solid waste collection is very decentralized and varies across
regions, depending on economic prosperity, degree of
urbanization, and cultural practices. Local governments have
the primary responsibility for garbage collection, which is
generally done by them, through contractors, or by residents
themselves.

The amount of waste officially collected efficiently throughout
the country is low and estimated at 50 percent; however, large
towns appear to have higher collection rates (up to 75
percent). The poorer areas of the cities as well as many rural
areas are generally under-served or not served at all.

In Jakarta, over half of the households rely on the Rukun
Tettanga 65 and/or Rukun Warga 66 community organizations
for primary waste collection services. The community decides
and pays for the level of service it desires, ranging from
door-to-door, curbside pick up, and block collection in more
affluent areas, to foot and handcart collection in lower
income areas. The latter is particularly popular and inexpen-
sive, especially for those households in high density areas
that are not easily accessible due to rough and narrow roads.
Over the past ten years, waste collection has decreased
significantly in proportion to the amount of wastes produced,
and this could be attributed to the limited number of appro-
priate collection vehicles, absence of transfer points, the lack
of enforcement of and compliance with rules and regulations.

Figure 36a: Trends in amounts of Plastic Bottles

Figure 36b: Trends in Amounts of Plastic Bags

Source: MEIP, 1997.

Table 15. Operational Costs Savings in SWM Due to
Waste Picking

Source: DKI Bandung, Semarang, Surabaya  or Listyawan, B., "Pros-
pects of  Recycling Systems in Indonesia," Recycling in Asia: Partnership
for Responsive Solid Waste Management. UN Center for Regional De-
velopment, Nagoya, Japan, 1997.

Solid and Hazardous Waste

City SW Monthly Reduction Monthly
Management Inorganic of SW  by Savings

Operating SW Waste (Rp
Costs Generation Pickers million)

(Rp billion /year) (m3) (m3)

Bandung 3,630 55,060 10,610 29.17
(19%)

Semarang 2,940 30,729 500 (2%) 1.37
Surabaya 11,200 41,458 12,665 34.83

(31%)
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Street Sweeping

Street sweeping is carried out both manually (with brooms)
and mechanically. Mechanical sweeping vehicles usually clean
only the main streets in large urban centers.

Although street waste constitutes a very small fraction of the
overall waste stream, a significant portion of the work force
and waste management is allocated to maintaining street
cleanliness. The importance placed upon street sweeping
might be a result of the competition for the ADIPURA (Clean
City) award, which is given every year by the President to the
cleanest small, medium, and large cities.

Open Dumping

Open dumping continues to be the most common fate of
municipal solid waste. Approximately 85 percent of small
cities and 53 percent of medium-sized cities officially
dispose of their waste in open dumps. There are several cases
of small cities (i.e. Bajera) which do not have any official
dumpsites. As a result, both waste workers and residents use
illegal dumpsites as there are often no legal alternatives.

Transfer and Transport

Transfer systems serve to reduce the hauling distances for
collection trucks, thus enabling lower collection costs. In
Jakarta, collected waste is delivered to a temporary storage
place (TPS), where it awaits city collection. Some of the TPSs
are relatively modern with attendants and metal dumpsters
equipped for mechanical transfers, whereas others are
simply a large metal container, concrete bin, and/or open
space.

Transportation from the TPS to the final disposal site is the
responsibility of the Dinas Kebersihan (DK), the Department
of Public Cleaning. Large commercial and industrial enter-
prises in Jakarta have to dispose of their own waste by either
employing DK and/or a private contractor. Market wastes are
collected by the regional government trucks.

The number of garbage collection trucks remained low over
the past ten years despite significant population growth and
higher quantities of solid waste being generated. DK contin-
ues to use compactor and other mechanical trucks even
though it has been demonstrated that these vehicles are costly
and inefficient (see Table 16).

Table 16. Operating Costs of Jakarta's Solid Waste Fleet

Source: Porter, R.,  "The Economics of Water and Waste: A Case Study
of Jakarta, Indonesia," Avebury Ashgate Publishing Ltd., England,
1996.

Solid and Hazardous Waste

Vehicle Type Number of Cost per
Vehicles year (US$)

1986 1990 1990
Open Body 223 129 7,220
Compactor 219 277 21,280
Tipper 213 215 8,760
Tipper,cranes 11 13 n.a.
Arm Roll 68 102 11, 410
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Treatment and Disposal

Possible treatment options for solid waste include composting, anaerobic digestion, incineration, and sanitary landfilling (see
Table 17). Household solid waste reaching the dumpsites is high in moisture and organic content and low in calorific value similar
to most developing countries in Asia. Composting and sanitary landfilling are thus the most suitable technologies for treatment and
disposal, while incineration is relatively ineffective and expensive.  Incineration should be restricted to treatment of infectious
medical and hazardous wastes.

Illegal open dumping remains the most prevalent form of disposal in the country, with 90 percent of the waste disposed in this
manner. Controlled landfills and sanitary landfills are few.

Table 17. Municpal Solid Waste Disposal Methods in Selected Countries, 1997
(percentage of solid waste disposed of using each method)

Landfilling  Open Dumping Composting Incineration Other
Australia 80 - 10 5 5
Korea 60 20 5 5 10
Malaysia 30 50 10 5 5
China 30 50 10 2 8
India 15 60 10 5 10
Indonesia 10 60 15 2 13
Philippines 10 75 10 - 5
Pakistan 5 80 5 - 10
Vietnam - 70 10 - 20
Sri Lanka - 85 5 - 10

Source: Ministry of Environment, Singapore, Annual Report, 1997.

Composting

Indonesian communities have traditionally used composting
to dispose of their garbage. Composting is the decomposi-
tion of organic wastes under controlled conditions to
produce soil conditioners, compost, or organic fertilizers.  Over
the past 20 years, however, the practice of composting has
been decreasing due to the increased use of chemical
fertilizers. However, since the beginning of the 1990s,
several municipalities and communities have initiated
composting projects.

Regulations for composting facilities are limited: operators are
only required to minimize the breeding of flies and monitor
and respond to complaints from the community. Test results
for heavy metals, conducted in the early stages of the
implementation of composting projects, indicated that the
projects were compliant with the existing compost standards
for heavy metals.

Sanitary Landfills

In Indonesia, landfills have only been developed in some
large metropolitan areas. There is only one landfill in Jakarta:
the Bantar Gaban Sanitary Landfill System, which became
operational in 1989.  It is owned by DK and is located about
40 km from the city center. Approximately 5,500 tons of
municipal solid waste are delivered daily by nearly 1,500
garbage trucks. The landfill is open 24 hours a day, 7 days a
week, and charges a tipping fee of Rp 8,000/ton. The landfill
also owns three compactors; however, only one is known to
be used. Accepted sanitary landfill practices are not being
followed consistently; for example, soil cover may be applied
once every three months. Approximately 640 waste pickers
are registered to work at and/or adjacent to the landfill. The
operational record of the Bantar Gaban landfill is poor, mostly
due to lack of financial resources, properly trained and skilled
staff, and lack of political support from the local government.

Solid and Hazardous Waste
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As water percolates through the solid waste in landfills, it
absorbs chemicals and micro-organisms present in the
putrefying materials. The uncontrolled discharge of the
liquid formed in solid waste dumps or landfills, known as
leachate, contaminates ground and surface waters and thus
poses environmental and public health risks to the local area.
When properly managed, leachate is captured in a leachate
collection system and pumped to a treatment plant, where it
undergoes treatment prior to discharge.

Landfill gas is passively vented using vertical percolation.
Landfill gas, a gas similar to natural gas, is produced during
the decomposition of wastes in landfills and open dumps and
typically contains 50 percent of the potent greenhouse gas
methane, which contributes to global warming. Methane
produced by large landfills can be effectively controlled by
collecting and converting the gas to energy that can be
profitably sold. Throughout the world, the development of
energy production from landfill gas has been strongly a
dvocated and encouraged. For example, in Santiago (Chile),
landfill gas is able to satisfy 40 percent of the demand of the
city's gas distribution network and is also sent to a nearby
food processing plant for use as a fuel source for the plant's
boilers.

Burning and Incineration

Burning of waste is practiced in urban and rural areas to
reduce household waste quantities.  It is also practiced by
waste pickers at dump sites to separate recyclable material
from the waste. Accidental fires are often started at dumpsites
caused by open fires igniting methane gas produced from
the decomposition of organic matter.

Centralized incineration facilities are advocated by some as a
potential solution to Indonesia's growing waste problem.
However, incinerators are not an effective option to dispose
of municipal solid waste in Indonesia because of the
unsuitable  characteristics of the waste (high moisture and
organic content and low calorific value), lack of constant and
consistent quality of waste stream and operating tempera-
tures, high construction and operating costs, and weak
monitoring and enforcement.

There are three incinerators in Indonesia.  An incinerator in
Surabaya was developed through public-private partnership
in 1989/90.  The 200-tons-per-day incineration facility became
operational in 1991. The low energy content of the waste in
Surabaya (between 900 to 1,200 kcal/kg) caused start-up
problems, and fuel had to be added constantly to maintain
combustion, even during the dry season and after 5 days of
air drying in a shed. Because of the spatial requirements for
the air drying system, the plant incinerates only 170 tons per
day. In addition, the plant does not use particulate or gas
control systems, and their installation could increase the overall
costs of the facility by at least 50 percent.

����	���� �����

Hazardous waste is waste which, by itself or after coming into
contact with other waste, has characteristics, such as chemi-
cal reactivity, toxicity, corrosiveness, or a tendency to explode,
that pose a risk to human health or the environment. Hazard-
ous waste is generated through industrial, commercial, and
agricultural activities and can take the form of solids, liquids
or sludge posing both acute and chronic public health and
environmental risks.67

Generation

It was conservatively estimated that Indonesia produced more
than 1 million tons of hazardous waste in 2000.68 In Indonesia,
the main industries which generate hazardous wastes are
textile, metal finishing, chemical (including petrochemical,
pesticide, fertilizer, ink and dyestuff manufacturers), automo-
tive, electronics, and oil and gas industries. In regions with
high concentrations of home industries, such as Bali, with a
large textile dyeing industry, and no official waste disposal
methods, the possibility of contaminating water bodies with
toxic and inorganic waste is increasingly becoming a
concern.

Solid and Hazardous Waste
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Response

Monitoring is limited and concentrations of mercury, copper,
or chromium are not regularly measured. Anecdotal evidence
suggests that significant quantities of toxic and hazardous
waste are being disposed in uncontrolled landfills and dumped
in rivers with other industrial waste. There is little in the way of
cost-recovery mechanisms for the expensive treatment of
wastes, which is a disincentive for industry to dispose of
hazardous waste at existing treatment facilities.

The Cileungsi Hazardous Waste Treatment Plant, near Jakarta,
became operational in 1994. It has processing   capabilities
(see figure 37)  as well as a secure storage area and a lined
landfill for the disposal of stabilized and low level toxins.  It is
the only such facility in Indonesia.

Recently, treatment  such as solvent recycling, acid and    alkali
treatment, tin and silver recovery from electronic industries,
copper recovery, hazardous waste water treatment with evapo-
ration has become available on a small scale in Indonesia. In
addition, the Ministry of the Environment has issued a total of
219  licences to hazardous waste generators to treat their
own wastes, as of November 2002 (see figure 38).69

Solid Waste Management Costs

Data and information on municipal budget allocation and
private expenditures for solid waste management are scarce
and/or difficult to gather. The various government agencies
involved in solid waste management do not compile their costs
for the services provided. The costs of the depreciation of
facilities and equipment, debt service, insurance, and utilities
are not accounted for, so that the total owning and operating
costs are not evident. During the 1990s, GOI allocated an
average 0.4 percent of GDP to urban public infrastructure;
however, only 8 percent of it (about 0.03 percent of GDP) was
spent on solid waste management services.

Figure 37: B3 Waste Treated at Cileugsi Treatment Centre
('000 tons)

Note: 2002 data is extrapolated linearly from September 2002 data
(24,000 tons).

Source: Hilman.M. 2002

Figure 38: B3 Treatment Licences Issued by
the Ministry of Environment.

Source: Hilman.M. 2002

Sources of Revenues

All residential areas in Jakarta are expected to pay for initial
waste collection. Depending on the level of income of the
community and/or the level of service desired, households
pay anything from a few rupiah up to a maximum of 3 US
dollars a month. Approximately half of these fees are used to
cover the waste collection services, and the rest is used for
neighborhood security and special events. The poorer
residents are disadvantaged by this system since collection
service is correlated with small revenues generated. For the
vast majority of cities in Indonesia, little or no data are avail-
able to indicate the fees paid at the local level for  primary
waste collection.

Solid and Hazardous Waste
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Waste fees are collected by the kelurahans to cover the costs
of transportation and final disposal. Even though there are
some regulations concerning the amounts to be paid by
various waste generating sources, the fees actually collected
are very low. In the case of Jakarta, only 1 percent of the waste
fees are transferred to DK. To make up the difference in
missing fees, the city government uses its general fund to
pay for this stage of waste management. Other cities have
been more active in finding ways to collect these fees.  For
example, Surabaya does it through water bills, and Bandung
through electricity bills.  In addition to collection and manage-
ment of fees with decentralization, local governments are
entirely responsible for funding and cost recovery from solid
waste management services.

������ ���������

Legislative Framework

Specific laws and regulations were developed to properly and
efficiently manage solid waste services. With decentralization,
municipalities and rural kabupaten are entitled to plan and
manage environmental services, including solid waste
management. While decentralization is expected to bring
about improvements in the quality of services offered, it is too
early to assess any change in the situation.

Institutions

Before decentralization, solid waste management spanned
across several departments and ministries: the Ministry of
Public Works, Ministry of Home Affairs, Ministry of Health,
Agency for Technology Assessment and Development,
BAPEDAL, and the Sub-Directorate for Solid Waste Manage-
ment.  This structure  resulted in overlapping responsibilities
and weak implementation and enforcement of solid waste laws
and regulations.

With decentralization, local governments have acquired more
responsibilities in planning and implementing solid waste
management programs within their locality.

Enforcement

Enforcement of existing laws is generally weak due to lack of
political will, inadequate coordination among various
agencies, low technical capability for proving violations,
limited access to information, and lack of adequate funding.
To improve compliance, GOI and local governments are
trying to complement existing command-and-control regula-
tions with market-based instruments and public-private
partnerships.

The KENDALI Toxic and Hazardous Waste (B3) Program, set
up by BAPEDAL from 1995 to 1997, was designed strategic
partnership program to manage toxic and hazardous wastes.
It aimed to increase awareness among hazardous waste
producers about regulations and the need to comply with them.
Under this program, an increasing number of companies are
said to have applied for permits to treat hazardous wastes.  In
1995, 89 industries, selected from an inventory of waste
generators participated in the program.70  Under the program,
industries are required to sign a statement committing them
to comply to regulations. The program provides companies
with technical assistance and guidance. When monitoring
compliance to regulations, it was found that after participat-
ing in the program, compliance increased to 96 percent after
almost two years.71  The program ended in 1997 due to the
economic downturn.

Solid and Hazardous Waste
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Solid and Hazardous Waste Legislation

Legislation Issues and Regulated Activities

Act No. 23  (1997) on Environmental Management Gives the mandate to the Ministry of Environment to regulate all aspects of
pollution control and includes general provisions for solid, toxic and hazardous
waste management

Government Regulation No. 18 (1999) regarding This regulation defines parameters, definitions and a framework for hazardous
Management of Hazardous and Toxic Waste and toxic waste management.  Prohibits the import of lead acid battery from

September 2002.
Government Regulation No. 85 (1999) regarding Changes This regulation contains some changes to the Government Regulation
to Government Regulation No. 18 (1999) regarding No. 18 (1999) on early identification process and toxicological guidelines.
Management of Hazardous and Toxic Waste
Government Regulation No. 74 (2001) regarding This regulation is a significant expansion of the previous two regulations.
Management of Hazardous and Toxic Waste 209 toxic chemicals are listed. The regulation states that:

l Every person and corporation is prohibited to dispose toxic waste directly into
water, soil, or air;

l Toxic waste producers are required to process toxic waste;
l Permits are needed for collecting, transporting, and processing, including

final dumping.
Head of BAPEDAL Decree No. Kep-68/BAPEDAL/05/1994 This decree provides licensing guidelines for companies for storing, collecting,
regarding Procedures to Obtain Licenses/Permits for Storage, operating, stockpiling and treatment of  hazardous and toxic waste.
Collection, Operation of Treatment Apparatus, Treatment and
Stockpiling of Hazardous and Toxic Waste
Head of BAPEDAL Decree No. Kep-01/BAPEDAL/09/1995 This decree regulates collection and storage of hazardous and toxic waste.
regarding Procedures and Technical Guidelines for Storage
and Collection of Hazardous and Toxic Waste
Head of BAPEDAL Decree No. Kep-02/BAPEDAL/09/1995 This decree regulates the documentation of hazardous and toxic waste handling.
regarding Documentation Requirements for Hazardous
and Toxic Waste
Head of BAPEDAL Decree No. Kep-03/BAPEDAL/09/1995 This decree regulates technical requirements of proper management of
regarding Technical Requirements for Hazardous hazardous and toxic waste handling.
and Toxic Waste Management
Head of BAPEDAL Decree No. Kep-04/BAPEDAL/09/1995 This decree regulates sites for stockpiling of  hazardous and toxic waste
regarding Procedures and Requirements for Stockpiling B3 and its waste treatment handling.
Waste Treatment Results, Requirements for Former Waste
Treatment Location and Former Locations for Stockpiling of
Hazardous and Toxic Waste
Head of BAPEDAL Decree No. Kep-05/BAPEDAL/09/1995 This decree establishes proper uses of symbols and labels for hazardous
regarding Using of Symbols and Labels for Hazardous and toxic waste.
and Toxic Waste
Head of BAPEDAL Decree No. Kep-255/BAPEDAL/08/1995 Classifies ex-machine lubricants as toxic and regulates proper handling of
regarding Procedures and Technical Guidelines for Storage ex-machine lubricants, and enforcement of existing regulations.
and Collection of ex-Machine Lubricants;
Circular Letter from Head of BAPEDAL No. 08/SE/02/1997
regarding Surrendering of Ex-Machine Lubricants.
Head of BAPEDAL Decree No. Kep-02/BAPEDAL/01/1998 This decree establishes proper guidelines for provincial and district officials
regarding Guidelines for Monitoring of Regional Hazardous for managing and monitoring hazardous and toxic waste.
and Toxic Waste Management
Head of BAPEDAL Decree No. Kep-03/BAPEDAL/01/1998 The decree initiates  a partnership program to coordinate nationwide effort in handling
regarding Partnersip Initiative for Hazardous hazardous and toxic waste, involving local BAPEDAL officials and local businesses.
and Toxic Waste Treatment and Management
Head of BAPEDAL Decree No. Kep-03/BAPEDAL/01/1998 This decree establishes 9 pilot priority provinces for participation in the Partnership
regarding Priority Provinces in the Partnership Initiative for Initiative for Hazardous and Toxic Waste Treatment and Management program.
Hazardous and Toxic Waste Treatment and Management
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 Indonesia is party to a number of international conventions
designed to deal with global and trans-boundary environmen-
tal problems (see Table 18 for a list of pollution-related con-
ventions). In collaboration and cooperation with the interna-
tional community, Indonesia is implementing a number of
instruments in its efforts to address environmental issues of
concern.

Climate Change

Indonesia's greenhouse gas emissions are projected to increase
rapidly in the coming years.  CO

2
 emissions from the energy

sectors are projected to triple between 2000 and 2020, as the
share of coal in energy supply is expected to increase by a
factor of 10.  In 1994 (the date of the latest emissions inven-
tory), Indonesia's emissions of the three major greenhouse
gases (GHG) : carbon dioxide, methane and nitrous oxide
amounted to approximately 343  million tons of CO

2
 equiva-

lent. 72  An additional 156 million tons of net CO
2 

emissions
were caused by changes in land uses (primarily deforesta-
tion), and agriculture was responsible for 85 million tons of
CO

2
 equivalent emissions.

National Strategy Study (NSS)

Indonesia belongs to a  community of more than 30 countries
that are actively targeted by the NSS program, which  provides
assistance to host countries to develop their national approach to
the utilization of Clean Development Mechanism (CDM) and Joint
Implementation (JI) within their own particular set of opportuni-
ties and constraints. The CDM is a flexible mechanism included
under the Kyoto Protocol.  It allows countries with greenhouse
gas emission limitations and reduction commitments to engage
in project-based activities in developing countries with the aim of
assisting developing  countries in achieving sustainable devel-
opment and helping Annex B countries to meet their emission
reduction targets. CDM projects produce GHG emission
reduction units called certified emission reductions (CERs).
The Indonesian NSS program, supervised by the Indonesian
Ministry of Environment, with the support of the German Agency
for Technical Cooperation (GTZ), the Australian Agency for
International  Development (AusAID) and the World Bank,
develops strategies for attracting Clean Development Mecha-
nism (CDM) investment and implementing CDM projects in
Indonesia.  It is the first study within the NSS program to be
completed in the Asian Region.

The Ozone Layer

The objective of the Montreal Protocol is to protect the ozone layer
by taking measures to phase out global emissions of ozone-
depleting substances (ODS) while taking technical, environ-
mental, and economic  considerations, as well as the needs
of developing countries, into account.  Since Indonesia started
its ODS phaseout activities in 1993, it has reduced its
consumption of ODS from 7,728 tons (Ozone Depleting
Potential [ODP]) to a total consumption of  5,019  ODP in 2001.
This achievement was made possible through a combination
of policies, awareness creating activities, and financial
support from the Multilateral Fund for assisting a large number
of enterprises in converting their production from   using ODS
to substitute technologies.   The total financial support from
the MLF by March of 2002 was about US$ 37 mill ion.
Complete phase-out of ODS in Indonesia is scheduled by
December 2007.

Indonesia has received funding  from the Multilateral Fund of the
Montreal Protocol through the World Bank,United Nations Devel-
opment Programme (UNDP), United Nations Industrial Develop-
ment Organization (UNIDO), and United Nations Environment
Program (UNEP) to carry out its phase-out.

Persistent Organic  Pollutants (POPs)

The Persistent Organic Pollutants (POPs) Convention, covering
12 synthesized chemicals, was adopted on May 22, 2001 and
signed by Indonesia.  GOI is working toward preparing the
national strategy for POPs management and phase-out. POPs
are carbon-based compounds that remain intact in the envi-
ronment for a long time, become widely dispersed, accumu-
late in the fatty tissue of living organisms, and are toxic to
humans and wildlife. POPs include pesticides (e.g. DDT);
industrial chemicals (e.g. PCBs); and unintended by-products
of industrial processes or combustion (dioxins and furans).

Transboundary Hazardous Wastes

The goal of the Basel Convention is the environmentally sound
management of hazardous wastes. In 1988, Indonesia reported
17,131 MT of hazardous waste generation.  The objectives of the
Convention are: (i) to reduce transboundary movements of
hazardous wastes to a minimum; (ii) to dispose of these wastes
as close as possible to where they are generated; (iii) to
minimize their generation.

Global Issues
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Table 18: Pollution-Related Global Conventions and Indonesia

Global Issues

Title

Convention on Environmental Impact Assessment in a Transboundary Context, Espoo, 1991

Annex 16, vol.II (Environmental Protection: Aircraft Engine Emissions) to the 1044 Chicago
Convention on International Civil Aviation, Montreal, 1981

Convention on Long-Range Transboundary Air Pollution (LRTAP), Geneva, 1079

United Nations Framework Convention on Climate Change (UNFCCC), New York, 1002

Vienna Convention for the Protection of the Ozone Layer, Vienna, 1985

Montreal Protocal on Substances that Depleted the Ozone Layer, Montreal, 1987

Convention on the Ban of the Import into Africa and the Control of  Transboundary
Movements and Management of Hazardous Wastes within Africa, Bamako, 1991

Convention on the Control of Transboundary Movements of Hazardous Wastes and their
Disposal (Basel Convention), Basel, 1989

Convention to Ban the Importation into Forum Island Countries of Hazardous and Radioactive
Wastes and to Control the Transboundary Movement and Management of Hazardous Wastes
within the South Pacific Region (Waigani Convention), Waigani, 1995

Convention on the Prevention of Marine Pollution by Damping of Wastes and other Matter
(London Convention 1972), London, 1972

International Convention for the Prevention of Pollution from Ships, 1973, as modified by Protocal
of 1978 relation thereto (MARPOL) 73/78), London, 1973 and 1978

International Convention on Civil Liability for Oil Pollution Damage 1969 (1969 CLC),
Brussels, 1969, 1976, and 1984

International Convention on Oil Pollution Preparedness, Response, and Co-operation (OPRC),
London, 1990

International Convention Relation to Intervention on the High Seas in Cases of Oil Pollution
Casualties (Intervention Convention), Brussels, 1969

United Nation Convention on the Law of the Sea (UNCLOS), Montego Bay, 1982

Convention on the Conservation of Antarctic Marine Living Resources (CCAMLR), Canberra,
1980

Convention Concerning the Protection of the World Cultural and Natural Heritage (World
Heritage Convention), Paris, 1972

Convention on Biological Diversity (CBD), Nairobi, 1992

Convention on the Conservation of Migratory Species of Wild Animals (CMS), Bonn, 1979

Convention on Wetlands of International Importance especially as Waterfowl Habitat (Ramsar
Convention), Ramsar, 1971

International Tropical Timber Agreement, 1994 (ITTA,1994), Geneva, 1994

Convention on the Protection and Use of Transboundary Watercourses and International Lakes,
Helsinki, 1992

Convention on Assistance in the Case of a nuclear Accident or Radiological Emergency
(Assistance Convention), Vienna, 1986

Convention on Early Notification on a nuclear Accident (Notification Convention), Vienna,
1986

Convention on Nuclear Safety, Vienna, 1994

Signing Date

February 5, 1991

December 7, 1944

November 13, 1979

May 9, 1992

September 16, 1987

January 30, 1991

March 22, 1998

September 16, 1995

December 29, 1972

February 17, 1978

November 28, 1969

November 30, 1990

November 29,1969

December 10, 1982

May 20, 1980

November 16, 1972

June 5, 1992

June 23, 1979

February 2, 1971

November 18, 1983

March 17, 1992

September 26, 1986

September 26, 1986

June 17, 1994

Ratification Date

September 10, 1997

April 4, 1947

March 16, 1983

March 21, 1983

January 1, 1989

June 1, 1992

April 2, 1998

May 5, 1992

August 30, 1975

October 2, 1983

June 19, 1975

May 13, 1995

May 6, 1975

November 16, 1994

April 7, 1982

December 17, 1975

December 29, 1993

November 1, 1983

December 21, 1975

April 1, 1985

October 6, 1996

February 26, 1987

October 27, 1987

October 24, 1996
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Institutional Structure of the State Ministry of the Environment

The State Ministry of the Environment is Indonesia's central environmental authority. It has a overall responsibility for environmental
strategy, legislation, policy formulation, establishing environmental quality standards, pollution compliance, monitoring and
enforcement, awareness building, public outreach, capacity building, environmental impact assessment, environmental research,
data collection, management, and dissemination. It also supervises and supports the provinces in environmental management and
the implementation of national policy and regulations.

.

Source: State Ministry of Environment, 2002

Institutional Structure
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Ambient Measurement: A measurement of the concentration
of a substance or pollutant within the immediate environs of
an organism; taken to relate it to the amount of possible expo-
sure.

Aquifer: An underground geological formation, or group of
formations, which are sources of groundwater.

Biochemical Oxygen Demand (BOD): The amount of oxygen
consumed in the biological processes that break down organic
matter in water. The greater the BOD, the greater the degree of
organic pollution.

Dissolved Oxygen (DO): The oxygen freely available in water,
vital to fish and other aquatic life and for the prevention of odors.
DO levels are considered a most important indicator of a water
body's ability to support desirable aquatic life. Secondary and
advanced waste treatments are generally designed to ensure
adequate DO in waste-receiving waters.

Effluent: Wastewater - treated or untreated - that flows out of a
treatment plant, sewer, or industrial outfall. Generally refers to
wastes discharged into surface waters.

Heavy Metals: Metallic elements with high atomic weights (e.g.,
mercury, chromium, cadmium, arsenic, and lead); can damage
living things at low concentrations and tend to accumulate in the
food chain.

Most Probable Number (MPN): An estimate of microbial density
per unit volume of water sample, based on probability theory.

Organic Pollution: Carbonaceous waste contained in plant or
animal matter and originating from domestic or industrial sources.

Oaone Depleting Potential: The ODP of a substance indicates its
capacity for depleting the ozone layer relative to CFC 11

Pesticide: Substances or mixture thereof intended for prevent-
ing, destroying, repelling, or mitigating any pest. Also, any
substance or mixture intended for use as a plant regulator,
defoliant, or desiccant.

Point Source: A stationary location or fixed facility from which
pollutants are discharged; any single identifiable source of
pollution; e.g., a pipe, ditch, ship, ore pit, factory smokestack.

Pollutant: Generally, any substance introduced into the envi-
ronment that adversely affects the usefulness of a resource or
the health of humans, animals, or ecosystems.

Run-Off: That part of precipitation, snowmelt, or irrigation   water
that runs off the land into streams or other surface-water. It can
carry pollutants from the air and land into receiving waters.

Salinization/Saline Intrusion: The invasion of fresh surface or
ground water by salt water.

Sewage: The waste and wastewater produced by residential and
commercial sources and discharged into sewers.

Standards: Norms that impose limits on the amount of pollutants
or emissions produced.

Subsidence:  Downward movement of the land surface
associated with groundwater pumping, especially where such
pumping exceeds safe yield and the water table has dropped.

Suspended Solids:   Small particles of solid pollutants that float
on the surface of, or are suspended in, sewage or other liquids.
They resist removal by conventional means.

Total Coliform Bacteria (TCB): A collection of relatively harmless
microorganisms that live in large numbers in the intestines of man
and warm- and cold-blooded animals. A specific subgroup of
this collection is the fecal coliform bacteria - whose presence in
aquatic environments indicates that the water has been contami-
nated with the fecal material of man or other animals.

Total Suspended Solids (TSS): A measure of the suspended solids
in wastewater, effluent, or water bodies, determined by tests for
"total suspended non-filterable solids." (See: suspended solids.)

Water Quality Standards: The standards prescribe the use of the
water body and establish the water quality criteria that must be
met to protect designated uses.

Watershed: The land area that drains into a stream; the water-
shed for a major river may encompass a number of smaller
watersheds that ultimately combine at a common point.

Source: Based on United States Environmental Protection Agency's
"Terms of the Environment", May 1998.

Glossary of Environmental Terms
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Indonesia At A Glance

East
POVERTY and SOCIAL Asia & Low-

Indonesia Pacific income
2000
Population, mid-year (Millions) 210.4 1,853 2,459
GNI per capita (Atlas method, US$) 570 1,060 420
GNI (Atlas method, US$ billions) 119.9 1,964 1,030
Average annual growth, 1994-00
Population (%) 1.5 1.1 1.9
Labor force (%) 2.5 1.4 2.4
Most recent estimate (latest year available, 1994-00)
Poverty (% of population below national poverty line) 24 .. ..
Urban population (% of total population) 41 35 32
Life expectancy at birth (years) 66 69 59
Infant mortality (per 1,000 live births) 46 35 77
Child mulnutrition (% of children under 5) 70 13 ..
Access to an improved water source (% of population) 76 75 76
Illiteracy (% of population age 15+) 10 14 38
Gross primary enrollment (% of school-age population) 113 119 96

Male 115 121 102
Female 110 121 86

KEY ECONOMIC RATIOS and LONG-TERM TRENDS
1980 1990 1999 2000

GDP (US$ billions) 76.4 114.4 141.3 153.3
Gross domestic investment/GDP 24.6 30.7 12.2 17.9
Exports of goods and services/GDP 34.9 25.3 35.2 38.5
Gross domestic savings/GDP 38.8 32.3 20.2 25.7
Gross national savings/GDP .. 28.1 13.1 19.2

Current account balance/GDP .. -2.6 3.3 4.9

Interest payments/GDP 1.5 3.0 3.4 4.7
Total debt/GDP 27.4 61.1 106.7 92.5
Total debt service/exports .. 33.3 30.5 25.4
present value of debt/GDP .. .. 106.0 ..
Present value of debt/exports .. .. 254.9 ..

1980-90 1990-00 1999 2000 2000-04
(average annual growth)
GDP 6.1 4.2 0.8 4.8 4.9
GDP per capita 4.2 2.5 -0.8 3.1 3.4
exports of goods and services 2.9 5.4 -31.6 16.1 4.0

STRUCTURE of the ECONOMY
1980 1990 1999 2000

(% of GDP)
Agriculture 24.5 19.4 19.5 16.9
Industry 42.6 39.1 43.7 47.3

Manufacturing 13.3 20.7 25.9 26.0
Srevices 32.9 41.5 36.7 35.8
Private consumption 50.4 58.9 73.3 67.3
General government consumption 10.7 8.8 6.5 7.0
Imports of goods and services 20.6 23.7 27.2 30.7

1980-90 1990-00 1999 2000
(average annual growth)
Agriculture 3.6 2.1 2.7 1.7
Industry 6.9 5.8 1.9 5.5

Manufacturing 12.6 6.9 3.8 6.2
Services 6.9 3.5 -1.0 5.3
Private consumption 5.6 6.5 4.6 3.6
General government consumption 4.6 0.1 0.7 6.5
Gross domestic investment 6.7 -0.3 -23.3 8.9
Imports of goods and services 1.2 5.5 -40.7 18.2

Note: 2000 data are preliminary estimates
* The diamonds show four key indicators in the country (in bold) compared with its income-group average. If data are missing, the diamond will be
incomplete.
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