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Research background 
and goals



Why This Matters
 Air pollution remains one of the most critical challenges in Asia

 According to Our World in Data (2024), most of the countries 
where the death rate due to outdoor air pollution exceeds 50 per 
100,000 people are located in the Asian region. 

Countries in Asia urgently need effective and scalable solutions

 According to IQ Air's 2023 World Air Quality Report, 
all 50 cities with the worst air quality in the world are 
located in Asia. 



Air pollution concentration levels in Asian countries
 Annually Averaged PM2.5 concentration levels by sub-region of Asian countries in 2024

 According to IQAir’s 2024 report, most Asian countries are experiencing air pollution that does 
not meet WHO recommended standards, and some countries in South Asia and Central Asia in 
particular are experiencing the world's highest levels of severe air pollution.
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Research Objectives and Methodology
 Methods for Deriving Collaborative Projects and Strategies

Transform the results of technology and international cooperation needs and 

technology feasibility analyses into actionable and scalable measures.

 Survey conducted across multiple Asian countries 
 Identified priority sectors and technology needs 

 Assessed feasibility 
of innovative 
technologies 

 Evaluated cost, 
impact, and 
implementation 
readiness 

 Reviewed national 
policies and regulatory 
frameworks 

 Analyzed international 
cooperation practices 
and gaps 



Technology Cooperation Demand Survey
 Online and offline survey to analyze demand for air pollution reduction technology

 Survey questions consist of 6 sections
• Air quality and emissions status

• Policy status

• Technology status and demand

• Obstacles and opportunities for technology diffusion

• International cooperation

• Future prospects

Sub-region Country

Southeast Asia Cambodia, Lao PDR, Malaysia, Philippines, Thailand, Vietnam

South Asia Bangladesh, Bhutan, Maldives, Nepal, Sri Lanka

North & Central Asia Kyrgyzstan

West Asia Iran, Türkiye

 14 countries in the Asian region participated in this survey



Feasibility analysis of innovative technology
 Feasibility analysis of innovative air management technologies

 A total of 17 innovative air pollution technologies were assessed across multiple sectors. 
 The assessment considered economic viability, implementation challenges, and potential for particulate 

matter reduction.  
 This multi-criteria evaluation enabled the identification of technologies with high applicability and 

scalability potential.



Survey Results and 
Implications



Demand for sectors requiring technology application
 Sectors requiring application of air pollution reduction technology

 The transport sector is considered a top priority for 
reducing air pollution in many countries. 

 South Asian and Central Asian countries, which suffer 
from severe air pollution, also showed high demand 
for reduction technologies in the residential sector, 
such as those for heating and cooking.

 Countries near India and some Southeast Asian 
countries facing fine dust issues from agricultural 
burning also showed high interest in technologies 
related to air pollutants entering across borders or 
agricultural burning.

While there are differences depending on the region and country, the greatest demand for the 

adoption of innovative technologies in most Asian countries is concentrated in the 

transportation sector.



Interest in innovative technology
 Asian countries’ interest in innovative technologies

 The most popular technology is air quality 
monitoring technology utilizing innovative 
technologies such as satellites and drones, with 11 
countries expressing interest.

 Next, AI-based air quality modeling and prediction 
technology is attracting attention in 9 countries.

 The technology showing the third highest level of 
interest is exhaust gas reduction device technology, 
with 8 countries expressing interest.

Asian countries have a high level of interest in technologies related to the development of 

national management systems, such as air quality monitoring technology using satellites and 

drones, and AI-based air quality modeling and prediction technology.



Demand for tech. related to international cooperation
 Technology priorities to be supported through international cooperation

 The sector with the greatest interest in international cooperation lies in reduction technologies targeting 
individual emissions sources, such as emission reduction devices and renewable energy facilities, with air 
quality monitoring technologies still remaining as a substantial priority

Asian countries have a demand for international cooperation regarding management 

technologies necessary for systematic national air pollution control in the medium to long term, 

as well as reduction technologies capable of producing tangible results in the short term.



Key Findings
 Implications of survey results for technology demands

 In most countries, the emission sector with a common demand for the introduction of innovative 
technologies is the transportation sector, but in some countries in South Asia and Southeast Asia, there 
is a demand for the introduction of innovative technologies in the open burning and residential sectors. 

 There is a strong demand for the introduction of innovative management technologies rather than 
abatement technologies, and it is estimated that there is a demand to upgrade the management system 
at the national level. However, the technologies that RAPAP member countries want support for through 
international cooperation are reduction technologies rather than management technologies such as 
emission reduction devices and renewable energy facilities.

 From a mid- to long-term perspective, RAPAP member countries are highly interested in the 
management technology needed for systematic air pollution management at the national level. However, 
the technical support that many countries seek through international cooperation can be seen as 
prioritizing the introduction of reduction technologies that can achieve practical abatement effects in a 
short period of time.



Proposal for 
Technology 
Cooperation Project 
Model



Reduction technology cooperation project 
using DPF technology

 Proposal background

 Technology demand survey shows that the most important emitting sector for many Asian countries is 
transportation.

 Emissions reduction device technologies such as DPF were found to be the most preferred technologies 
among those seeking support through international cooperation.

 Preference appears to be high in countries such as Bhutan, Malaysia, the Philippines, and Vietnam. In 
countries that recently introduced EURO 5 standards, such as Thailand, China, and Vietnam, demand for 
emission reduction technology using DPF is expected to be significantly high.

 Although installing a DPF requires a lot of initial costs such as equipment and labor costs ($5,000 to 
$20,000 per vehicle), it is highly effective in reducing PM emissions from cars by up to 99% and can 
reduce related health costs.

 Hong Kong implemented DPF retrofitting for pre-Euro 4 diesel vehicles, leading to a 30% reduction in 
particulate matter emissions within three years.



Reduction technology cooperation project 
using DPF technology

 Project overview

 Diesel Particulate Filter (DPF) is a device installed in 
diesel vehicles to filter out particulate matter (PM) in 
exhaust gas, and has the effect of reducing diesel 
exhaust gas emissions by up to 80%.

 Substantial reduction effects are achieved by 
supporting the attachment of DPFs to old diesel 
vehicles in Asian countries or urban areas with large 
emissions from the transportation sector.

 Infrastructure construction and technology transfer to 
regions with limited availability of technicians and 
service centers capable of installing and maintaining 
DPFs. (https://www.philliprads.com/dpfcleaning) 



Management technology cooperation project 
using Satellite technology

 Proposal background

 A significant number of Asian countries have a demand to upgrade the monitoring system to overcome 
the weaknesses of the ground observation-centered monitoring network and respond to transboundary 
pollution problems. 

 Satellite-based monitoring can reduce operating costs by reducing the need for extensive ground-based 
observations, and can minimize economic and environmental losses by quickly responding to accidents 
such as fires through real-time data.

 Some satellite data is freely available on relevant platforms, allowing governments in developing 
countries to set management priorities and allocate resources effectively without significant initial 
investments in proprietary technologies.

 Satellite data sharing among Asian countries can facilitate coordinated efforts to address transboundary 
pollution and haze from agricultural burning.



Management technology cooperation project 
using Satellite technology

 Project overview

 Establishment of a more extensive and uniform air quality 
monitoring network using data from GEMS, Asia's only 
geostationary satellite

 Establishment of a real-time monitoring system and related 
prediction/warning system for fires, forest fires, transboundary 
pollutants, etc.

 Projects that can be promoted as a follow-up project to the 
PAPGAPi project. The Papgapi project is a project to strengthen 
satellite data utilization capacity and install a ground 
observation network in 13 Asian countries from 2020 to 2024.

 The PAPGAPi project required a large budget because it 
supported the overall project, including equipment installation, 
system construction, and related training programs, in many 
countries for five years. However, it is expected that the project 
can be carried out with a smaller budget if it focuses on only 
one core project, such as strengthening capabilities to utilize 
satellite data or building an alarm system.

(NIER, 2025) 



Reduction technology cooperation project 
using Cleaner cooking technology

 Proposal background

 In a technology demand survey, the management technology with the highest preference after air 
quality monitoring technology was found to be air pollution emission management technology using IoT.

 It is expected that there will be a demand for technical cooperation in countries where the industrial 
sector is a major source of emissions. 

 The economic feasibility of LCS and IoT systems can provide a cost-effective solution for network 
monitoring, especially in low- and middle-income countries.

 The cost per unit of a low-cost sensor (LCS) is $100 to $1,000, much less than the $10,000 to $100,000 per 
unit of a standard-grade device.

 Through real-time monitoring of the emission management situation, events that increase emissions or 
inappropriate emission management can be monitored, resulting in a practical reduction effect. 

 Continuous monitoring ensures compliance with emission limits. For example, in South Korea, IoT-
enabled monitoring has improved compliance rates in industrial zones by 30%



Reduction technology cooperation project 
using Cleaner cooking technology

 Project overview

 A system that installs low-cost sensor measuring 
devices and communication equipment in prevention 
facilities and then connects to the Internet to check 
the normal operation of the prevention facilities.

 Establishment of LCS and IoT-based monitoring 
network for appropriate emission management of 
small-scale emission facilities

 Through this, compliance with workplace emission 
standards and reduction of air pollutant emissions 
are encouraged.

(https://www.greenlink.or.kr/web/contents/contentView/?pMENU_ID=2) 



Proposal for 
Technology Support 
Strategy



Technology project implementation process
 Roadmap for the implementation of cooperation projects by period

 Short-Term :
• Launch three pilot projects
• Target countries with high demand and feasibility, using practical and cost-effective approaches.
• Activities: site selection, baseline assessment, initial installation, infrastructure development, and 

capacity building.

 Medium-Term :
• Scale up initial pilots and replicate in similar contexts.
• Conduct feasibility studies for remaining eight projects.
• Introduce legal and institutional reforms and policy alignment based on pilot results.
• Focus on integration of air quality forecasting and real-time response systems.

 Long-Term :
• Consolidate national systems for emissions control, transboundary data integration, and regional 

cooperation platforms.
• Expand capital-intensive solutions like electric fleets and Waste-to-Energy(WtE).
• Develop regional modeling hubs and forecasting networks.



Technology project implementation process
 Step-by-Step Implementation Process



Thank you !

Seungmin Lee (leesm@kei.re.kr)
Jangmin Chu  (sinoeco@kei.re.kr)

Ekbordin Winijkul (ekbordinw@ait.asia)
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