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About air pollution

31 May 2018 | Climate and Environment

Two United Nations agencies are combining their expertise to counter the growing threat of extreme weather, climate change and

air pollution, which cause more than 12.6 million deaths a year, it was announced on Thursday.

AIR POLLUTION - THE SILENT KILLER

The latest WHO data

recently reports that Air pollution is a major environmental risk to

health. By reducing air pollution levels, countries

. . Every year, around canre dU ce: IMPROVE DOMESTIC,
ambient outdoor air 7 MILLION INDUSTRY AND o REDUCE AGRICULTURAL
) DEATHS T MUMICIPAL WASTE QC_ e
pollution was e G @& “%—’ % FONRR CEMIRATION. * G - FOREST FIRES AND
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~4.2 million premature |
deaths globally in "‘ R A
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together is even larger Y} @ Nearly1mition S aotocks Fon
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deaths European Reg

More than 300 000

deaths in Eastern Mediterranean Region

BUILD SAFE AND AFFORDABLE PUBLIC
TRANSPORT SYSTEMS AND PEDESTRIAN-

AND CYCLE-FRIENDLY NETWORKS.

) > f =
in the Region of the Americas /

World Health Organization (WHO) | Air pollution is a major environmental risk to health.

https://news.un.org/en/story/2018/05/1011071



Sources of air pollution/short-lived climate pollutants (SLCPs)

*  Mobile Source: Rapid growth in the use of vehicles,
especially older vehicles with the use of low quality
fuels. From 1990 to mid-2022, there were a total of
6,678,975 registered motorcycles and cars.

e Stationary Source: Some industries and handicrafts are
not yet equipped with air pollution treatment and clean
fuel consumption considerations. As of 2023, there are
about 2000 industrial plants in operation.

* Construction sites: construction sites, buildings, roads, y
sewers, bridges. Statistically, the registered construction .
area in 2018 was 12,364,768 m2, in 2019 was Y
23,223,998 m2 and in 2020 was 8,535,476 m2.

* Other Sources: Burning of agricultural waste, forest fires, AR
landfill fires (intentional and unintentional), incineration !
of residential waste and commercial agriculture. Ferizer . _ P
Number of Hotspot for the year 2020 = 28 838, 2021 = 26 Al R - Scvage Treaien!
339, 2022 = 16 232 A

https://www.nps.gov/subjects/air/sources.htm




Legal framework on air pollution and SLCPs

e Code on Environment and Natural Resources (2023)

e Circular Strategy on Environment 2023-2028

 Clean Air Plan of Cambodia (2021)

e Circular01 (2020) on the Measures to Prevent and Reduce Ambient Air Pollution

e Sub-decree (Anukret) 42 on Air Pollution Control and Noise Disturbance (1999)

* New sub-decree on Air Pollution Control and Noise Disturbance (under development)
 National Methane Emissions Reduction Roadmap for Cambodia (2025)

* Roadmap to Euro VI

* Joint Inter-ministerial declaration on vehicle emission standards and vehicle inspection
* Joint Inter-ministerial declaration on fuel quality monitoring

 National Methane Emissions Reduction Roadmap for Cambodia (2025)
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Air quality monitoring and equipment and stations

* 13 air quality monitoring stations
* 46 ambient air quality monitoring sensors
* 3 mobile air quality monitoring
* 1 Pandora
Map of Air Quality Monitoring Station
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Air quality monitoring and equipment and stations
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Air quality monitoring data platform

https://airquality.moe.gov.kh/home
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https://airquality.moe.gov.kh/home

Existing national policy framework related to crop residues management

Strategic Development Plan of

CAMBODIA’S THIRD NATIONALLY
DETERMINED CONTRIBUTION (NDC 3.0)

Long-Term Strategy P~
for Carbon Neutrality

¢ Jaly2ezs . D cember wissconect @ cirad Bin$
. Ql

NADP 2022-2030 NDC 3.0 (2025) LTS4CN (2021) CARDEC 2022-2026
Modernization, Agriculture target: Direct seeding, Conservation
investment, AWD, mDSR, lower composting, agriculture, no-till,
extension, climate fertilizer use, 75% organic fertilizer, machinery, seed
resilience, and straw collected for and lower open systems, R&D, and
MAFF-led reuse, 25% burning in the farmer training.
implementation. returned to soil. long-term

pathway.

Policy signal overall: Cambodia already has a policy basis for no-burn residue management,
but the service delivery and financing system is still under developed.



Why crop residues matters

Open burning remains common because the economics and service system still favor burning

I Knowledge Sharing Event | 20 June 2023
3 million tons Agricultural Waste Burning: Technology Solutions and Incentives

Approximate rice straw burned annually Why Do Farmers Burn Straw?
in Cambodia, from roughly 10 million

tons produced.
* No perceived economic value due to lack of

alternative uses

9 8 50/ * High cost of straw collection, transportation
° 0 and storage, partially caused by the shortage

. . of rural labour
Share of total health impact in 2022

assessment attributable to open » Lack of time for straw to decompose before

next seeding cycle

burning. * Lack of adequate machinery and
techniques to treat straw residue
. . * Low awareness of the impacts of burning on
5 recurri ng barriers the environment, food security and health
Picture courtesy: ICAERD (Indonesia)
Low value, high collection cost, time
pressure, machinery gaps, and low W e — - ———

Illustrative regional summary of why straw is burned; the same barriers also appear in Cambodia-focused studies and pilot work.

Refs: Leakhena et al. 2022; ESCAP/CSAM 2023; Australia Awards Cambodia 2025.



Gaps and opportunities for scaling up mechanization solutions

Key gaps from NDC 3.0 Linking gaps to CHS: Implication for residue policy
o mitec access fomachnery 2 e e ey Eeeses = NDC 3.0 already points toward
(especially for smallholders) Need for CHS

o Most farmers are smallholders the implementation model:

(<2 ha) with limited capital Fragmented farms > CHS

o High upfront cost of improves efficiency o Better water
equipment (balers, tractors, = High costs > Shared service management
shredders) models o Mechanization
o Week private engagement = \Weak private sector > CHS © Serwce—.provnde.r finance
o Weak availability of custom entrepreneurship o Slterhatlvesr;co field
hiring services (CHS) in rural » Creates rural business urning S.UC as .
s composting, mulching,
areas opportunities

biochar, and soil

Farmers continue manual incorporation
practices or burning residues




Gaps and opportunities for scaling up mechanization solutions

Gaps from CARDEC + NADP

Limited human and technical
capacity

Weak infrastructure and low
mechanization

Insufficient funding and
access to finance

Low productivity and
inefficient value chains

Poor adoption of conservation
practices

High climate vulnerability and
weak private sector
involvement

Key Solutions:

=  Strengthen human and
technical capacity

= |nvestin infrastructure
and mechanization

= Expand accessto
finance and investment

= |mprove productivity and
value chains

= Scale conservation and
climate-smart practices

= Boost climate resilience
and private sector
engagement

CHS role in residue management:

Provides machinery
(balers, shredders,
mulchers)

Reduces open burning

Supports residue
collection and use

Enables climate-smart
agriculture

Creates rural business
opportunities

Integrate CHS with
extension




Role of government in enabling custom hiring services (CHS)

MAFF / GDA / DAE /
PDAFF

e |Lead implementer
for CHS and residue-
management pilots

e Set service
standards, operator
training, demo sites,
and extension

e Link cooperatives,
farmers, and service
providers

MoE / NCSD

¢ Translate no-burn
goals into practical
rules and
incentives

e Use NDC/MRV and
air-quality priorities
to target burning
hotspots

e Coordinate climate
and environmental
co-benefits

MEF

e Co-design subsidy,
leasing, tax, and
guarantee tools

e Create blended-
finance windows
for CHS providers

e Tie public support
to service uptake
and no-burn
outcomes

MoWRAM/ MRD /
MPWT

Improve irrigation
timing, roads,
storage, and farm-to-
market access

Lower logistics cost
for residue collection
and transport

Support province-
level infrastructure
around pilot zones

MISTI + Private-sector
support agencies

Support testing, repair
networks, local
fabrication/adaptation

Promote standards and
local workshops for
balers, choppers, no-till
tools

Help move from project
procurement to
commercial service
ecosystems

Custom Hiring Service works when policy, finance, regulation, infrastructure,
and local service providers move together, not as standalone projects.



Recommendations to close the gaps

1. Make CHS investable

Launch machinery leasing,
credit guarantees, and
targeted subsidy windows for
balers, choppers, no-till
planters, and straw logistics.

4. Strengthen local service
capacity

Train operators, mechanics,
cooperatives, and PDAFF

teams; support local repair
and adaptation workshops.

2. Build demand for straw

Develop straw offtake markets
for animal feed, compost,
mushroom substrate, and
bioenergy so collection has a
revenue case.

5. Align regulation with support

Pair anti-burning
enforcement with a visible
package of alternatives,
incentives, and time-
sensitive field services.

3. Scale province pilots

Use hotspot provinces to
bundle training, service-
provider incubation, local rules,
and market links into
demonstrable no-burn models.

6. Track outcomes

Measure hectares served, straw
collected, service pricing, burn
reduction, air-quality gains, and
farmer margins - then scale
what works.



Implications of the broader policy framework for implementation

How can Cambodia translate
policy ambition into practical,
investable province-level

actions that discourage
burning, scale sustainable
alternatives, build service
systems, and strengthen
financing and coordination for

smallholders?

Discourage burning

Clean-air and environmental instruments provide the
rationale for restrictions, pollution control, and air-quality
enforcement.

Scale alternatives

Agriculture and climate policy support AWD, direct
seeding, composting, mulching, biochar, and soil
incorporation.

Build service systems

NDC 3.0 explicitly mentions machinery leasing, soft loans
or grants for service providers and cooperatives - a clear
opening for CHS models.

Finance and coordinate

LTS4CN and NDC 3.0 both emphasize enabling
environments, technical capacity, and climate finance as
prerequisites for scale.



CCAC Funded Projects in Cambodia

o oA W N

N

. Implementing improved vehicle emission standards

Implement priority measures in Cambodia's Clean Air Action Plan
Deliver National Methane Roadmap

Deliver a Tier 2 GHG inventory for the agriculture sector

Develop a strategy for the stationary engine sub-sector

Deliver training programme for the implementation of decrees for reducing open waste
burning and air pollution

. Scaling up integrated rice straw management for reducing black carbon emissions

. CCAC Super Pollutant Country Action Accelerator




Scaling up integrated rice straw management for reducing black
carbon emissions (IRRI)

Objective:

Reduce air pollution and black carbon
emissions from rice straw burning.

Focuses on demonstration and scaling of
mechanization-based solutions (e.g., balers,
straw choppers, tillers).

Establishes pilot sites in three provinces
(Takeo, Prey Veng, Banteay Meanchey).
Strengthen capacity of farmers and
institutions to adopt sustainable practices.

Outcomes:

Farmers (including women) in target provinces
adopt mechanized straw management
technologies.

At least 30% of farmers adopt improved practices
Development and approval of an implementation
plan and monitoring framework.

Mobilization of investment and scaling pathways
via proposals/business models.

Government endorsement of investment-ready
initiatives.

Engagement of public and private sector financing
for scaling up solutions.




Deliver training programme for the implementation of decrees for
reducing open waste burning and air pollution (Clean Air Asia/MoE)

Objective:
* Strengthen the capacity of government authorities

(national, provincial, district, commune, and village
levels) to enforce regulations on air pollution and
open waste burning.

Improve understanding of environmental and
health impacts of waste burning, including effects
on air quality, climate, and agriculture.

Enhance coordination and collaboration among
institutions responsible for enforcement.

Support the development and endorsement of a
national action plan to reduce all types of waste
burning.

Outcomes:

Strengthened enforcement capacity
across all government levels.
Improved knowledge and coordination
on air pollution and waste burning.
National action plan adopted to
reduce waste burning (50% target by
2030).




Recommendations to reduce rice straw burning in Cambodia

Final report of study on agricultural residue burning, air pollution, and health impact in Cambodia

1. Enforce existing regulations (ban or gradually phase out open burning, introduce penalties for
burning and incentives for alternatives.

2. Develop market-based incentives and encourage private sector investment in straw
processing technologies (promote value chains for biochar, composting, animal feed, waste to
energy/bioenergy).

3. Strengthen agricultural extension services (train farmers on sustainable residue management
practices and deploy demonstration sites / mobile units (composting, biochar, etc.).

4. Provide financial and technical support (subsidizing machinery for straw collection and in-situ
management, and providing low-interest loans or grants for farmers).

5. Raise public awareness (conducting campaigns on health risks of burning and air pollution
iImpacts, and promote climate-smart agriculture practices).

6. Invest in research and data systems (expand air quality monitoring systems and conducting
research on long-term health impacts and economic impacts of burning).



Conclusion

Key takeaways
e Policy coherence is already present: NADP, NDC 3.0, LTS4CN, and CARDEC all support lower-

burning, more mechanized, climate-smart agriculture.

* The biggest gaps are service economics and implementation capacity - finance, trained
operators, local repair, straw markets, and provincial delivery systems.

e CHS is the bridge between policy ambition and farmer reality: it lowers ownership barriers and
makes no-burn residue management practical at scale.

Cambodia has multiple policies and strategies supporting mechanization and sustainable agriculture,
however, commercialization and service delivery systems are still in early stages (Swisscontact)

“For quick results, the government should start pilot programs at the provincial level that combine
machinery support, market access, and enforcement of no-burning during the harvest period.”


https://www.swisscontact.org/en/news/scaling-up-proven-mechanization-technologies-for-regenerative-agriculture-experiences-from-cambodia?utm_source=chatgpt.com
https://www.swisscontact.org/en/news/scaling-up-proven-mechanization-technologies-for-regenerative-agriculture-experiences-from-cambodia?utm_source=chatgpt.com
https://www.swisscontact.org/en/news/scaling-up-proven-mechanization-technologies-for-regenerative-agriculture-experiences-from-cambodia?utm_source=chatgpt.com
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