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Shared Challenges, Solutions, and Opportunities
 



Cle a n  Air  Asia is a n in t e rn a t ion a l n on -
p rofit  o rga n iza t ion  t h a t  w a s  e s t a b lish e d  by 
ADB a n d  WB in  2001. 

Vis ion  a n d  Miss ion
ASIA WITHOUT AIR POLLUTION AND WITH A 
STABILIZED CLIMATE FOR PEOPLE AND THE 
PLANET

Re d u ce  a ir  p o llu t ion  a n d  GHG e m iss ion s  in  
Asia  and  con tribute  to  the  deve lopm ent of a  
m ore  su s t a in a b le , e q u it a b le , and  h e a lt h ie r  
region .

Ma in  Ob je ct ive s
 City so lu tions
 Policy support
 Capacity bu ild ing
 Awareness Raising
 Asia  knowledge  exchange

About Clean Air Asia

The  UN recognizes Clean  Air Asia  and  our pa rtne rsh ip  ne twork com prised  of m ore  than  
250 organiza tions a round the  world , including country pa rtne rs in  the  region . 
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Overall positive progress in air 
quality improvement in Asia

Health Effects Institute. 2024. Sta te of Globa l Air 2024.  
Da ta  source: Globa l Burden of Disease Study 2021. IHME, 2024.
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*Based on Clean Air Asia  da tabase on annua l average PM2.5 concentra tions in Asian cities

Pe rcentage  of citie s with  annual PM2.5 concentra tion  h igh e r  t h a n  35 
µg/ m 3 h a s  ge n e ra lly d e cre a se d , while  those  b e t w e e n  15 a n d  25 
µg/ m 3 h a s  in cr e a se d .

Average Annual Population-Weighted PM2.5

The  Asian  sub-regions expe rienced  a  m ajor turn ing poin t in  
the  key a ir qua lity indica tor average  annual popula tion-
we ighted  PM2.5 a round 2010, sh ow in g a  t r e n d  o f 
d e t e r io r a t ion  fo llow e d  b y im p rove m e n t .



Asian countries still need to take 
action for better air quality 

*Based on Clean Air Asia database on AAQS in countries.  

Based on  m onitoring da ta  from  over 6,000 citie s in  117 countrie s, 
a lm ost a ll o f the  globa l popula tion  (99%) is exposed  to  a ir tha t fa ils  to  
m ee t the  new guide line  (5μg/m3); the  popula tion-we ighted  annual 
average  PM2.5 con ce n t ra t ion  in  Sou t h  As ia , Ea s t  As ia  a n d  We st  
Afr ica  is  a t  o r  a bove  the  in te rim  ta rge t 1 specified  in  the  new 
guide lines (WHO IT-1, 35 µg/ m 3 ).

Current a ir qua lity in  n e a r ly h a lf o f t h e  As ia n  cou n t r ie s  d oe s  n ot  m e e t  
t h e ir  n a t ion a l s t a n d a rd s . Som e  countries have  se t re la tive ly strict lim its 
(with  re fe rence  to  WHO IT-3 and  IT-4), bu t the ir m onitored  PM₂.₅ 
concentra tions still exceed  the  standards.

Up gra d in g t h e  s t a n d a rd s  a n d  con t in u ou s  im p rove m e n t  in  a ir  q u a lit y 
can  furthe r pro tect the  hea lth  of the  public (especia lly vulnerable  groups 
such  as the  e lde rly and  children), which is crucia l for m any Asian  countries  
as the  popula tion  is aging. 



01

Contents

02 Sectoral Management and Co-benefits with 
Decarbonization Goals

03 The Asian Regional Exchange Program

Air Quality Trends and Status in Asia 



30.7%

Ulaanbaatar， 2014-2016

46%

Beijing， 2020-2021

29.2
%

Shanghai， 2014

31.8
%

Chengdu， 2017

24.6
%

Nanjing， 2014

52%

Shenzhen， 2014

27%

Wuhan， 2014-2015

21.4
%

Xi'an， 2014-2015

29.8
%

Guangzhou， 2021

30%

HongKong， 2015

23.3
%

Seoul， 2019-2020

22.4
%

Kuala Lumpur， 2017

8%

Hanoi， 2015-2016

20%

Manila， 2016

34.6
%

Delhi， 2016-2017

32%

Jakarta， 2019

17.7
%

Mumbai， 2010-2011

Primary contributor to PM2.5 pollution 
in mega cities

Source apportion study results  published in the recent years , 

Source: Compiled by Philip Hopke,  2022

• Transport sector is t h e
m ain con tribu tor to PM2.5

in m ost citie s.

• Dust, m obile , and  coal 
com bustion  a re  the  top  
th ree  m ain  con tribu tors 
to  PM2.5 in  Ulaanbaa ta r.

* Please note that some cities have updated their source resolution results.



Th e r e  a r e  su b st a n t ia l d iffe re n ce s  b e t w e e n  t h e  e m iss ion  s t a n d a r d s  a cro ss  Asia . 
The  lim its used  by China , the  Republic of Korea , Japan , Ind ia , and  Singapore  are  the  
m ost stringen t am ong Asian  countries, and  m ost  o t h e r  Asia n  cou n t r ie s  a r e  a t  t h e  
s t a ge  of Eu r o  4. In  recen t yea rs, som e  Asia n  cou n t r ie s  h a ve  le a p e d  t ow a r d  
u s in g s t r ict e r  lim it  va lu e s , including India  (Euro 4 to  Euro 6), Nepa l (Euro 1 to  Euro 
3), and  Indonesia  (Euro 2 to  Euro 4).

Ad o p t in g t igh t e r  e m iss ion  s t a n d a rd s  a n d con t ro l m e a su r e s  a r e  e sse n t ia l fo r  
p o llu t a n t  r e d u ct ion  in  t h e  t r a n sp or t a t ion  se ct or . Taking China  as an  exam ple , 
the  growth  of China’s au tom obile  ownersh ip  has been  decoupled  from  a ir pollu tan t 
em issions. In  2010-2022, a lthough  au tom obile  ownersh ip  con tinued  to  grow in 
China , the  em ission  of m a jor pollu tan ts such  as CO, NOx, HC, and  PM had 
substan tia lly d ropped , which  has been  driven  by com prehensive  m easures includ ing  
the  changes in  em ission  lim its.

Progress in motor vehicle pollution control
— Adopting tighter emission standards

Historical Changes in Light-Duty Vehicles’ Emission Limits in China, the EU and the US (Using Gasoline 
Passenger Cars as an Example)

Changes in China’s Automobile Ownership, Air Pollutants, and GHGs Emissions from Road Transportation, 
2010-2022

Regulatory Systems Adopted by Asian Countries 
and Their Current Emission Stages (Using Gasoline 
Passenger Cars as an Example)



Progress in motor vehicle pollution control
— Transferring to EVs

The  prom otion  of e lectric cars in  m ost Asian  countrie s is  in  its  in itia l stage . In  2021-2023, t h e  
m a rk e t  fo r  e le ct r ic p a sse n ge r  ca r s  b e ga n  t o  e m e r ge  in  cou n t r ie s  su ch  a s  In d ia , Vie t  
Na m , Ma la ysia  a n d  In d on e sia , lead ing to  an  in itia l b reakthrough  in  dem and. Meanwhile , 
som e  Asian  countrie s have  se t the ir m id-term  and  long-te rm  deve lopm ent goals for e lectric 
veh icles.

For exam ple , in  Singapore , a ll new car registra tions will have  to  be  of cleaner-energy m ode ls 
from  2030, and  a ll veh icles will run  on  cleaner energy by 2040. Tha iland  aspires to  
m anufacture  Zero Em ission  Vehicles tha t account for a t least 30% of the  tota l m otor veh icle  
p roduction  by 2030. Aga inst the  background  of the  green  and  low-carbon  transition  of the  
transporta tion  sector, au tom obile  energy transition  in  Asia  is  looking prom ising.

Promotion Targets of Electric Cars in Some Countries

Global Electric Passenger Car Market Penetration in 2023

In  2023, the  globa l p rom otion  of e lectric passenger cars con tinued , with  m arke t 
pene tra tion  ra te  reach ing 18%. Various countrie s have  had  la rge  d ifferences in  the ir 
p rom otion  progress, with  the  pene tra tion  ra te  varying from  0.3%-93.0% in  2023. 
China , Europe , and  North  Am erica  have  been  the  m ajor p rom ote rs.

In  Ch in a , t h e  m a rk e t  p e n e t r a t ion  of e le ct r ic p a sse n ge r  ca r s  h a s  a cce le ra t e d , 
ach ieving the  2025 ta rge t of 20% se t in  the  New Energy Vehicle  Industry 
Deve lopm ent Plan  (2021-2035) th ree  years ahead  of schedule  in  2022. The  m arke t 
pene tra tion  ra te  of China’s e lectric passenger ca rs has risen  to  38% in  2023.  



Progress in energy sector — Adopting tighter 
emission standards and transferring to renewable 
energy

Changes in the Energy Consumption Structure of Various Countries, 1990-2022

Course of Upgrades for the Coal-fired Power Plants 
Emission Standards in China

Most  d e ve lop in g Asia n  cou n t r ie s  
ge n e ra lly re ly on  fossil fu e ls . China’s, 
Ind ia’s, Mongolia’s and  Vie t Nam ’s coa l 
consum ption  ra tios in  energy consum ption  
structure  a re  a t over 50%. Meanwhile , 
Southeast Asian  countrie s re ly m ore  on  o il.

In  th is con text , controlling coa l-re la te d  
em issions and  transition ing to  cleaner 
energy a re  both  essentia l.

St a n d a rd s : China 's  standards for CFPPs 
constan tly be ing upgraded  and  tigh te ne d . 
Under the  u ltra -low em ission  policy 
requirem ents, the  curren t em ission  lim its of 
PM, SO₂, and  NOx a re  10 m g/m ³, 35 m g/m ³, 
and  50 m g/m ³, re spective ly. The  em ission  
lim its of SO₂ and  NOx a re  1/5 and  1/3 of the  
European  Union  (EU) standard , re spective ly.

Re n e w a b le  e n e rgy: By the  end  of 2022, 
China’s insta lled  renewable  energy capacity 
was 32 tim es h igher than  in  1990, with  
actua l genera tion  ne a rly 22 tim es grea te r. 
Since  2010, m ost Asian  countrie s have  seen  
rap id  growth  in  renewable  capacity, with  
energy genera tion  in  Cam bodia  and  
Mongolia  increasing m ore  than  8 and  14 
tim es, re spective ly.



Overall decrease in major air 
pollutant emissions intensity  

Changes in SO₂ and NOx Emission per Unit of GDP of Various Countries, 2011-2022

Th e re  h a s  b e e n  a n  ove ra ll 
d e cre a se  in  m a jo r  a ir  p o llu t a n t  
e m iss ion s  in t e n s it y. Deve loped  
coun trie s ge nera lly saw grea te r 
reductions com pared  to  o the r 
deve loping Asian  coun trie s. The  
range  of reductions in  SO₂ 
em issions pe r un it of GDP for 
Singapore , the  US, the  UK, 
Republic of Korea , Japan , and  
Germ any was be twe en 42% and 
81%, while  the  range  of reductions  
in NOx em issions was be tween  
37% and 55%.

From  2011 to  2022, Ch in a ’s  SO₂ 
e m iss ion s  p e r  u n it  o f GDP 
d e cre a se d  by m ore  t h a n  94%, 
a n d NOx e m ission s  d e cre a se d  
by m ore  t h a n  81%.



Synergies and Co-benefits with 
Decarbonization

As the  world  m oves towards ca rbon neutra lity and  ne t-ze ro em ission , m any Asian  
countrie s have  announced  the ir deca rboniza tion  goa ls. Moving towards "ca rbon 
neutra lity" will p rovide  m om entum  for continuous im provem ent of a ir qua lity and  
fundam enta lly solve  the  a ir pollu tion  problem .

Future  an thropogenic em ission  pa thways and  energy transitions 
over China  —— Em issions be tween 2015 and  2060
Cheng, e t a l, Na t iona l Sci Rev, 2021
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REGIONAL COOPERATION IS KEY TO ACHIEVING CLEAN 
AIR IN ASIA

For citie s and  coun trie s to  lea rn  good policie s, p ractices, and  
program s from  the  citie s and  coun trie s tha t have  successfu lly 
con trolled  and  m anaged  a ir pollu tion

For advanced  citie s and  coun trie s to  share  the ir knowledge  
and  expertise  on  a ir pollu tion  aba tem ent and  a ir qua lity 
m anagem ent with  o the rs

Jo in  Us  fo r  As ia n  Re gio n a l Exch a n ge  
Pro gra m  fo r  Cle a n  Air



Asian Regional Exchange Program for Clean Air and Climate Change

Strengthen regional partnership Increase awareness and understandingEnhance capacity for policy-making and action

Goal → Inspiring and facilitating learning among Asian countries and cities, and so accelerate implementation of 
measures reducing air pollution and achieving co- benefits of GHG emissions reduction 

Baseline study and needs 
assessment 
Identify technical and management gaps and 
needs for air quality improvement and identify 
representatives of key stakeholders for the 
exchange, through investigation, survey and 
consultation.

Exchange meeting and visiting 
tours in China
Host an exchange week in Beijing in Q4 2024, 
involving discussions on network building, 
cooperation promotion, and collaboration 
needs and proposals.

China-Viet Nam knowledge 
exchange
Technical sessions on AQM

Roundtable Discussions 
between universities in China 
and Research Institutions in 
Philippines and Mongolia

China-Indonesia Cooperation
Technical support and research capacity 
building for AQ management

Focus for the Initial Phase

Scientific Basis
Air quality forecasting and pollution emergency response, air quality 
modeling, integration of air pollutant and greenhouse gas source 
inventories, PM2.5 source apportionment, health effects of air 
pollution and climate change, interactions between climate change 
and air pollution.

Policy Framework
Air pollution prevention and control action plans, standard and 
regulatory systems, sector-specific measures, and policy 
enforcement (governance models, administrative and economic 
incentives).

Case Studies
Science-based governance strategies; ultra-low emission retrofitting 
for coal-fired power plants and key sectors; green transportation 
promotion; and green and low-carbon development of industrial 
parks.



Advancing Science-based Local Action to Combat Air Pollution in 
Greater Jakarta, 2-3 September

Indonesia International Sustainability Forum, 5-6 September

2024 Beijing International Forum for Metropolitan Clean Air and 
Climate Actions, 14-15 September

Fellowship for Building Leadership in 
Atmospheric Environment and Air 
Quality Management in East Asia, 27 
July–09 August

International Conference on Air Benefit and Cost 
and Attainment Assessment & Symposium on 
Atmospheric Haze Chemistry (ABaCAS 2024), 20-22 
September

2024



Asian Regional Exchange 
for Clean Air, Beijing, China
18-21 November 2024



Asian Regional Exchange for Clean Air: China 
Delegation visiting in Manila, 8-10 April 

2025

Air Quality Data Management Systems 
Training for Hanoi, 22 April 

Training Workshop on Science-Based Tools 
for Air Quality Management , 23 April 

National Conference on Combatting Air 
Pollution and Improving Air Quality For 
Major Cities in Viet Nam, 24-25 April

Asian Regional Exchange Visit in Beijing, 9-12 September 

Mongolia Delegation 
Exchange Meeting in 
Peking University, 28 May





Get more information from our 
reports

https://cleanairasia.org
china@cleanairasia.org
 

Thank you!

mailto:china@cleanairasia.org
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