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Population density plays a significant role in shaping 
emission characteristics across Indonesia. Java, the 
most densely populated island, air pollution primarily 
originates from transport and industrial activities, 
driven by its extensive road networks, large urban 
population, and industrial hubs. 

In contrast, Sumatra and Kalimantan, with lower 
population densities and land characteristics such as 
extensive peatlands, experience episodic but severe air 
pollution due to large-scale forest and land fires, 
especially in long dry season. These fires are the 
dominant sources of particulate matter (PM₂.₅), with 
impacts that extend beyond regional boundaries. 

This difference shows the need for pollution control 
strategies that match local conditions.

Major Sources 
of Air Pollution

Transport sector

Industrial 
processes and 

energy production

Waste burningConstruction

Forest and land fires

EMISSION CHARACTERISTICS 
ACROSS REGIONS

Ministry of Environment / 
Environment Management Agency 

Republic of Indonesia



Ministry of Environment / 
Environment Management Agency 

Republic of Indonesia
Air Pollution Challenges in Urban Areas – Source of Pollutant

Percentage Contribution of PM2.5 Emission 
Load in DKI Jakarta by Sector

Source: Environmental Agency of DKI Jakarta, 2020 Source: Vital Strategies & ITB, 2019

Source contribution (%) to PM2.5 concentration
 in Jakarta

Source of Air Pollution in Jakarta, 2023
Based on sectoral energy consumption

Source: Systemiq & ITB, 2024

Based on emission inventory and source apportionment, the transportation sector is identified as the primary contributor to 
PM2.5 emissions in Jakarta. Therefore, air pollution reduction policies in the city are primarily focused on this sector
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Key Sources of PM2.5 Emissions in Greater Jakarta

Transportation is the dominant source of 
emissions in Jakarta, Bekasi City, Depok City, 
Bogor City, and South Tangerang City, while 
industry is the dominant source in Bekasi 
Regency and Tangerang City.
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Current Status of Air Pollutant in Jakarta

Daily Average of PM2.5 in Jakarta
2019 - 2026
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Average Monthly PM2.5 by Province 1998-2022

DKI Jakarta Jawa Barat Banten Sumatera Utara Jawa Tengah Kalimantan Selatan

Jawa Timur Sumatera Selatan Lampung Kalimantan Tengah Sulawesi Selatan Nanggroe Aceh Darussalam

Kalimantan Barat Sulawesi Barat Bali Papua Sumatera Barat Bengkulu

Sulawesi Tengah Kep. Bangka Belitung Sulawesi Tenggara Kalimantan Timur Papua Barat Sulawesi Utara

Kep. Riau Jambi Maluku Utara Gorontalo Nusa Tenggara Timur DI Yogyakarta

Nusa Tenggara Barat Maluku Riau Kalimantan utara

Forest and Land Fires 
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Different Patterns of PM2.5 Across Indonesian Regions

Source: World Bank staff using data from Washing State University (Van Donkelaar)
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❑ As of 2025, 133 Air Quality 
Monitoring Stations 
(AQMS) have been 
established

❑ 17 AQMS from various 
local government agencies 
and other institutions have 
been integrated



Continuous Emission Monitoring System (CEMS)
Sistem Informasi Pemantauan Emisi Industri 

Kontinu (SISPEK)

Continuous emission monitoring is intended to 
obtain real-time emission monitoring data. This 
system is integrated with the Ministry of 
Environment's system. The company will receive 
notification via email if the monitoring results 
exceed the emission quality standards.

Emission monitoring with CEMS is mandatory for 
10 industries with high emission loads, including:

Power Plant

Oil & Gas

Fertilizer

Cement

Pulp & Paper

Mining

Iron & Steel

Rayon

Carbon Black

Lithium Battery Recycling

Integration Scheme

Before being integrated with SISPEK, CEMS must obtain QAL 
1 certification and pass RATA, RA, RCA, CGA audits.



THE DISTRIBUTION OF COMPANIES REQUIRED TO IMPLEMENT CEMS 
ACROSS VARIOUS PROVINCES IN INDONESIA FROM 2021 TO 2026

Province Count

Province Count
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Industrial Zones Monitored Through Emission 
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Law Enforcement on Waste Burning Activities and 
Emission Patrol (High Opacity Emission)

Law enforcement through regular patrols to prevent open waste burning in Jakarta and the Greater Jakarta area, as well as emission patrols to monitor industrial 
stacks. Facilities with high-opacity emissions are required to immediately stop the emission source and take corrective actions
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Source: Systemiq, 2024
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PM₂.₅ Emission Reduction Options
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