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Many urban areas in the world are on the threshold of a major environmental crisis in the form of
air pollution. The deteriorating air quality in those areas is a result of rapid economic expansion,
rise in population, increased industrial emissions and unprecedented growth of passenger
vehicles. The impact of air pollution is well known: environmental deterioration, adverse health
effects, rising health costs, damage to ecological and cultural properties.

In Jakarta, the main contributor of air pollution is the transport sector, followed by statical
emission sources like industrial units and power plants. In addition, there is air pollution emitted
from incineration and solid waste disposal, construction industry, and consumption of CFC
content products. Fuel quality and engine conditions significantly influence the level of air
pollution. To arrest this growing problem, a concerted effort with public involvement is
essential. Awareness of the issue, proactive policies, economically affordable standards and
technologies and effective enforcement are key elements in an air quality management strategy.
Early adoption of policies for environmentally safer technologies can allow developing countries
to resolve some of the most difficult problems of industrialization and growth at lower human
and economic cost.

URBAIR has assisted the Provincial Government of Jakarta Capital City Region in
developing a strategy and action plan for air quality management in Jakarta. It brought together
the different stakeholders -- sectoral agencies, private sector, NGOs, academics, research bodies
and media -- to formulate a strategy. This Technical Committee deliberated over several months
with technical support provided by a team of national and international experts. The resulting
action plan is truly impressive and Jakarta is fully committed to its implementation. We will need
the support of the international community, as well as public participation, in realizing the goals
of the action plan.

I wish to acknowledge with gratitude all those who contributed to the development of the
strategy and plan, especially MEIP for facilitating the process.

Vice Governor for The Economic and Development Affair
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FOREWORD

In view of the potential environmental consequences of continuing growth of Asian metropolitan
areas, the World Bank and United Nations Development Programme launched the Metropolitan
Environmental Improvement Program (MEIP) in six Asian metropolitan areas: Beijing, Mumbai
(Bombay), Colombo, Jakarta, Kathmandu Valley and Metro Manila. The mission of MEIP is to
assist Asian urban areas address their environmental problems.

Recognizing the growing severity of air pollution caused by industrial expansion and
increasing numbers of vehicles, the World Bank through MEIP started the Urban Air Quality
Management Strategy (URBAIR) in 1992. The first phase of URBAIR covered four cities:
Mumbai (Bombay), Jakarta, Kathmandu, and Metro Manila. URBAIR is an international
collaborative effort involving governments, academia, international organizations, NGOs, and the
private sector. The main objective of URBAIR is to assist local institutions in developing action
plans which would be an integral part of the air quality management system for the metropolitan
regions. The approach used to achieve this objective involves the assessment of air quality and
environmental damage (on health and materials), the assessment of control options, and
comparison of costs of damage and costs of control options (cost-benefit or cost-effectiveness
analysis).

The preparation of this city-specific report for Jakarta is based upon the collection of data and
specific studies carried out by the local consultants and upon workshops and fact-finding
missions carried out between 1993 and 1995. The Norwegian Institute for Air Research (NILU)
and the Institute for Environmental Studies (IES) prepared first drafts of the report, before the first
workshops. These were based on general and city-specific information available from earlier
studies. Later draft reports were prepared before the second workshop, with substantial inputs
from the local consultants, and assessment of air quality, damage and control options, and costs
carried out by NILU and IES. The report concludes with an action plan for air pollution abatement
produced by the local working groups as a result of the deliberations during the second workshop.
NILU/IES carried out cost-benefit analysis of some selected abatement measures, showing the
economic viability of many of the technical control options.

It is hoped that this analysis will form the basis for further analysis of data, and formulation of
strategies for air pollution control. Local institutions may refer to it as a preliminary strategy and
use it in conjunction with the URBAIR Guidebook to formulate policy decisions and investment
strategies.

Maritta Koch-Weser
Division Chief
Asia Environment and Natural Resources Division
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ABSTRACT

Severe air pollution is threatening human health and the gains of economic growth in Asia’s
largest cities. This report aims to assist policy makers in the design and implementation of
policies and monitoring and management tools to restore air quality in Jakarta, the booming
capital of Indonesia.

Tremendous growth in the human population, numbers of vehicles, and industrial
development in the Jabotabek region have led to a significant deterioration in the air quality.
Pollutant concentrations near the main roads, especially in the most industrial areas. Total
suspended particle (TSP) emissions in Jakarta are estimated at 96,733 tons per year. PM;o
(particulate matter of 10 microns or less) emissions total 41,369 tons per year, and nitrogen oxide
(NOx) emissions are estimated at 43,031 tons per year. The annual TSP averages in the most
polluted areas are 5 to 6 times the national air quality standard. High ozone concentrations,
measured 30 to 40 kilometers outside Jakarta, indicate that secondary pollutants have developed
as a result of NOy and VOC emissions in Jakarta.

Using dose-response relationships developed in the United States, this report calculates that
PM o emissions caused a total of 4,364 excess deaths, 32 million restricted activity days, 101
million respiratory symptom days, innumerable emergency room visits, asthma attacks, cases of
bronchitis in children, and hospital admissions, at a total cost of about US$300,000 (based on
Indonesian data) in 1990.

Applying the essential components of an air quality management system to the pollution
problem in Jakarta, this report suggests an action plan that lists abatement measures for the short,
medium and long terms. Recommended actions fall under two categories: institutional and
technical. A single institution with a clear mandate and sufficient resources should be made
responsible for air quality management in the city. In addition, data gathering and processing
capabilities should be improved throughout the city.

Technically, it is crucial that gross polluters be identified and penalized. Diesel quality should
be improved and low-lead or unleaded gasoline be made cheaper than leaded to encourage its use.
Clean vehicle emissions standards should be introduced for all vehicle classes. Inspection and
maintenance of vehicles is necessary for the enforcement of such standards. The sulfur content of
heavy fuel oil should also be reduced. Awareness raising through public and private
organizations, including educational institutions, is key to bringing about policy change on
matters related to air pollution.
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EXECUTIVE SUMMARY

URBAIR-JAKARTA: Larger and more diverse cities are a sign of Asia’s increasingly dynamic
economies. Yet this growth has come at a cost. Swelling urban populations and increased
concentration of industry and automobile traffic in and around cities has resulted in severe air
pollution. Emissions from automobiles and factories; domestic heating, cooking, and refuse
burning are threatening the well being of city dwellers, imposing not just a direct economic cost
by impacting human health but also threatening long-term productivity. Governments, businesses,
and communities face the daunting yet urgent task of improving their environment and preventing
further air quality deterioration.

Urban Air Quality Management Strategy or URBAIR, aims to assist in the design and
implementation of policies, monitoring, and management tools to restore air quality in the major
Asian metropolitan areas. At several workshops and working group meetings, representatives of
government, industry and non-government organizations, and international and local experts and
researchers reviewed air quality data and designed action plans. These plans take into account
economic costs and benefits of air pollution abatement measures. This report focuses on the
development of an air quality management system for Jakarta and the action plan that resulted
from the development of this strategy.

THE DEVELOPMENT OF JAKARTA

Jakarta’s population doubled between 1981 and 1991. In 1995, the metropolitan area’s population
was 11.5 million. This growth was accompanied by a tremendous rise in the number of vehicles
on Jakarta’s roads, from approximately 900,000 to 1,700,000. From 1965 to 1990, the growth rate
of gross national product per capita (4.5 percent) was among the highest in developing countries.
Industrial development in the Jabotabek region, especially along the main highways, has been
remarkable.

These developments are reflected in the city’s deteriorated air quality. Pollutant
concentrations near the main roads and in the northern part of the urban area are sometimes
extremely high. The highest values have been measured in the northern part of Jakarta, but many
stations seem to be influenced by local sources. The bus terminals in Pulo Gadung and Cililitan
both show average total suspended particles (TSP) values above 300 pg/m3. Overall, traffic and
industries are the main sources of air pollution in Jakarta. Total TSP emissions in Jakarta are
estimated at 96,733 tons/year. Particulate matter of 10 microns or less (PM;o ) emissions total
41,369 tons/year, and nitrogen oxide (NOy) emissions are estimated at 43,031 tons/year. TSP
concentrations are lower in the outskirts, averaging 100-150 pg/m3. The annual TSP averages in
the most polluted areas are 5-6 times the national air quality guideline. Resuspension from roads,



2 Background Information

diesel and gasoline vehicle emission, and domestic wood and refuse burning are the main sources
of particulate pollution. Drivers, roadside residents and those who live near large sources are most
severly affected.

High ozone concentrations, measured 30 to 40 kilometers outside Jakarta, indicate that
secondary pollutants have developed as a result of NO, and VOC emissions in Jakarta. SO,
pollution is not as serious an issue as particulate pollution.

While attaching an economic value to morbidity and mortality stemming from air pollution
can be difficult, there is anecdotal as well as estimated evidence to suggest that the health of
Jakarta’s residents is under assault. Dose response equations used for valuing health impacts
reveal that PM o caused a total of 4,364 excess deaths, 32 million restricted activity days (RAD),
101 million respiratory symptom days (RSD), innumerable emergency room visits, asthma
attacks, cases of bronchitis in children, and hospital admissions, at a total cost of about
US$300,000 (based on Indonesian data) in 1990.

THE CONCEPT OF AIR QUALITY MANAGEMENT SYSTEM

Assessment and control

of pollution form two Figure ES.1: Air Quality Management System
prongs of an air quality

management system
(AQMS). These Dispersion Monitoring

; modeling
components are mputs
into a cost-benefit

analysis. Air quality Air Qual

: . e e ir Quality
guidelines or standards, Emissions Air pollution
and economlc concentrations
objectives and 1 \l
constraints also guide |
the cost-benefit Abatement Control Exposure

lculati See Fi measures & options assessment
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In order to ensure that an AQMS is having the desired impact, it is also necessary to carry out
surveillance and monitoring. This requires the establishment of an Air Quality Information
System (AQIS) that can keep the authorities and the general public well informed about the
quality of air, assess the results of abatement measures, and provide continuous feedback to the
abatement strategy process.

ABATEMENT MEASURES AND ACTION PLAN

Car traffic is the most important source for NOy and TSP pollution in the urban center. In the
industrial area east and north of the city center, industries may be the most notable sources for
local air pollution. Measures to reduce air pollution in Jakarta focus on the transport sector. This
is because traffic emissions are a clear and major source of air pollution and measures to address
other pollution sources could not be substantiated due to lack of data. While pollution control in
industrial areas has not been discussed at length, it must also be promoted through enforcement
and regulation.

Based on these abatement measures, an action plan was designed through a consultative
process that included Jakarta URBAIR working groups, local and international consultants. The
measures which stand out from a cost-benefit perspective are introduction of low-lead gasoline
and introduction of low-smoke lubricating oil, as noted in Table ES.1

It is proposed that the following technical and policy measures be given priority.

e Address gross polluters. Reinforce the anti-smoke belching program. Existing smoke opacity
regulations should be more strictly enforced. The success of this action depends upon the
routine maintenance and adjustment of engines.

e Improve diesel quality. Domestic refineries could be modified to produce low-sulfur diesel
(0.2 percent), or it could be imported. Economic instruments such as taxes and subsidies can
be used to differentiate fuel price according to quality.

Table ES.1: A summary of technical measures, their effectiveness, annual costs, selected
health benefits and total valued benefits

Technical Measures Avoided Costs Mortality Avoided Avoided health
emissions {Annual) benefit  number damage
(PM,,) (billion Rp) (number  of RSD {billion Rp)
(tons) of cases) (million) Lowest
estimate.
Low -lead and unleaded fuel 50 310 300
Address excessively polluting vehicles 1,000 163 38 23.7
Inspection & maintenance scheme 1,300 (max) 67 212 5 31
Low-smoke lubricating oil in two-stroke engines 1,350 2-10 220 5 32
Clean vehicle standards—cars with four-stroke 900 18 147 3.4 21.3
gasoline engines
Adopt clean vehicle standards for vehicles with two- 2,000 67 325 76 47
stroke engines
improving diesel quality 230 41 1 5.9

LNG to replace 50% of gasoline consumption 650 98 2 14.2




4 Background Information

e Inspection and maintenance of vehicles. Annual or biannual inspections are necessary to
enforce clean vehicle standards. These can be carried out by government or private entities.

® Clean vehicle emissions standards: State-of-the-art emissions standards should be set for new
gasoline cars, diesel vehicles, and motorcycles. Lead-free gasoline, a requirement for this
standard, should be cheaper than leaded gasoline.

o Cleaner fuel oil: A reduction in the sulfur content of heavy fuel oil, initially to 2 percent, is a
prerequisite.

® Awareness raising: Public awareness and participation are key to bringing about policy
change. Widespread environmental education promotes understanding of linkages between
pollution and health and encourages public involvement. Private sector participation through
innovative schemes like accepting delivery only from trucks that meet government emissions
standards; Adopt-a-Street campaigns, and air quality monitoring displays should be
encouraged. Media can also participate in awareness raising by disseminating air pollution-
related data.

RECOMMENDATIONS FOR STRENGTHENING AIR QUALITY MONITORING AND
INSTITUTIONS

It is important to ensure that institutions dealing with air quality be strengthened through clearer
mandates and enforcing powers. A single coordinating institution with a clear mandate and
sufficient resources must be made responsible for air quality management. A comprehensive
AQMS can only be based on sound knowledge. In order to improve data, it is recommended that
there be continuous, long-term monitoring at S or more city background sites, covering areas of
typical and maximum concentrations; 1 to 3 traffic exposed sites to monitor street level pollution;
and 1 to 5 industrial hot spots, and continuous monitors for PMo , CO, NOy, SO,, O3, depending
upon the site. Also, an on-line data retrieval system directly linked to a laboratory database either
via modem or fax is recommended for modern surveillance.

Clearly, environmental risks are escalating. If pollution sources are allowed to grow
unchecked the economic costs of productivity lost to health problems and congestion will
escalate. While working with sparse and often unreliable data, this report sets out a preliminary
plan that has the potential to improve air quality and better manage the AQMS in the future.



