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Good morning all and thank you very much for having me. I am Ando M. Radanielson and I work at the International Research Institute for the development of climate resilient  rice based farming systems with the focus on its optimisation for climate mitigation.
My presentation today is about low emissions rice  and I will share with you our current understanding or definition of what can be  low emissions systems in rice and what are  challenges and opportunities to innovate and scale  low emissions systems considering the tradeoffs  to be considered between productivity and net zero objectives.
For rice farmers and rice consumers, low emissions rice should mean improved livelihoods, access to  healthy food in quantity and in quality  with conservation  and nurturing practices of resources these has to be undertaken within our planet boundaries. And that summarise for you on the impact areas of our new strategy just recently launched last June for 2025-2030 during our 65 years anniversary




Rice: The crop that feed us

Feeds
+ 135 million people 

10% of cropped land

Feeds
4 billion people 

56% of world population

Land Use
Land Use

10% of total crop land

2030
     Kruseman et al 2020
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What are the targets we are all committed by 2030 and or the challenges we are facing. Rice is a crop that feed us with recent update it feeds half of billions of people .
By 2030 – The world population will increase by 270 millions this means 135 millions  people for 550 MT additional demand for rice



Rice production for global food security by 2030

Silva et al 2022Addressing Yield Gaps with significant 
production increase
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production- We will need to expand and to intensify
By 2030 – We aim to transition to green development with xx decrease of global methane production- Rice can contribute significantly to that as it has feasible technology and economically viable technology to reduce methane emissions.  In fact Rice is the second largest source of methane emissions from agriculture globally but if we look per rice growing countries majorly located in SouthEast Asia and South Asia, rice is  almost the main source of methane. This provide opportunities for these countries to conttribuet significantly to the world efforts without compromising their economic development for the short and mid term as they are emerging and still developping





Rice production for global food security by 2030

Expansion to new areas as land suitability shifts with 
climate change

11% Land
4% Production 50 % Land

75% Production 30 % Land
17 % Production

9 % Land
4 % Production

Maclean, 2002; Dobermann et al., 2004, Kruseman et  al, 2020

Year 2010 2030 2050 % change 
(2010–2050)

Cropped land 
(million ha)
World 152.73 153.74 152.45 −0.18

Asia 135.31 134.47 131.51 −2.81

Africa 9.01 10.99 12.86 42.65

MENA

SSA 8.36 10.39 12.25 46.6

LAC 6.42 6.22 5.79 −9.85



Rice:  A contributing factor to emissions

(Roe et al, 2021, Wang et al 2023)

Presenter Notes
Presentation Notes
By 2030 – We aim to transition to green development with 30% decrease of global methane production- Rice can contribute significantly to that as it has feasible technology and economically viable technology to reduce methane emissions.  In fact Rice is the second largest source of methane emissions from agriculture globally but if we look per rice growing countries majorly located in SouthEast Asia and South Asia, rice is  almost the main source of methane. This provide opportunities for these countries to conttribuet significantly to the world efforts without compromising their economic development for the short and mid term as they are emerging and still developping




Rice: A solution to transition to net Zero

(Roe et al , 2021Ocko et al. 2021 & Davidson et al 2023)



Global climate action efforts to reduce emissions

30% GHG reduction

2030
    

 https://www.globalmethanepledge.org

Presenter Notes
Presentation Notes
What are the targets we are all committed by 2030 and or the challenges we are facing. Rice is a crop that feed us with recent update it feeds half of billions of people .
By 2030 – The world population will increase by 270 millions this means 135 millions  people for 550 MT additional demand for rice



Low Emissions Rice Systems

Yield

Nitrogen Use efficiency
Improved  Soil health

Water Use efficiency

GHG/ CH4  
Reduction

10 %

Timing of residue 
incorporation

UP TO 7%

Planting short-
duration rice 
varieties

Average 33%

Alternate Wetting & 
Drying, Efficient use 
of fertilizer

UP TO 15%

Amount of residue 
left after harvest

Nguyen et al 2019



Low Emissions Rice Systems with AWD

Water deficit risk

Improved  Soil aeration

Water Use

Methane emission

● Water use  reduction by 15-30% 

● Methane emissions  reduction by ~ 50%

● Yield ~ increase by 0-10% 

(Lampayan et al 2015)
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AWD is suitable to major rice producing areas but some of the requirments for its implementation poses challenges among these are farmers need to have control of water, this is not feasible during wet season cropping as dynamic of water is mainly dependent of the rainfall and the monsoon regime.
AWD is presented then as promising for irrigated systems, but when farmer do not manage his water alone but in community the implementation of AWD requires then communal organisation  on when water will be made available and released taking account all the complexities of these socially economically, environmentally.
In areas when AWD may not be possible then, solutions that have shown promising impacts are DSR and the change in straw management. These technologies can reduce emissions by 25 %  up to 65%. DSR emissions reduction stemmed from the change in land preparation and crop estblishment  leading and facilitating the adoption of any water saving technologies as AWD. For straw management though very efficient solution, it poses the challenges of the logistic of management of straw wen removed from rice field and the  transfer of emission to another sector- waste and landfill- for instance. Biochar is presented as viable solutions for these. Biochar has bee reported to reduce emissions b xx but by juest being biochar is a form of carbon storage. but then the logistic of straw removal and transport required significant change in how rural enterprise operates- This however is an opportunity to create economic activity and value from rice beyond grains.








Low Emissions Rice Systems with AWD

Water deficit risk

Improved  Soil health

Water Use

Methane emission

● Water use  reduction by 15-30% 

● Methane emissions  reduction by ~ 50%

● Yield ~ increase by 0-10% 

● Suitability – MapAWD 

● Incentives : Carbon credits and Co- benefits

?
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AWD is suitable to major rice producing areas but some of the requirments for its implementation poses challenges among these are farmers need to have control of water, this is not feasible during wet season cropping as dynamic of water is mainly dependent of the rainfall and the monsoon regime.
AWD is presented then as promising for irrigated systems, but when farmer do not manage his water alone but in community the implementation of AWD requires then communal organisation  on when water will be made available and released taking account all the complexities of these socially economically, environmentally.
In areas when AWD may not be possible then, solutions that have shown promising impacts are DSR and the change in straw management. These technologies can reduce emissions by 25 %  up to 65%. DSR emissions reduction stemmed from the change in land preparation and crop estblishment  leading and facilitating the adoption of any water saving technologies as AWD. For straw management though very efficient solution, it poses the challenges of the logistic of management of straw wen removed from rice field and the  transfer of emission to another sector- waste and landfill- for instance. Biochar is presented as viable solutions for these. Biochar has bee reported to reduce emissions b xx but by juest being biochar is a form of carbon storage. but then the logistic of straw removal and transport required significant change in how rural enterprise operates- This however is an opportunity to create economic activity and value from rice beyond grains.








Carbon Registries for certifying 
emission reduction in rice

• Clean Development Mechanism (CDM): AMS-III.AU
⮚ Initially developed for Kyoto Protocol (mandatory emission 

reduction)
⮚ Previously accepted by voluntary carbon markets (VCS, Gold 

Standard, etc.) but as of March 20, 2023 Verra has inactivated 
the methodology 

Voluntary carbon market approved methodologies:
⮚ Gold Standard: Released July 7, 2023 - Methane emission 

reduction by adjusted water management practice in rice 
cultivation - includes N20; field stratification; standardized in-
field measurements; all project sizes; new additionality 
requirements 

⮚ Verra VCS: VM0042 Methodology for Improved Agricultural 
Land Management (complex models, not appropriate for 
flooded paddy soils or small-scale, highly variable 
management; focused on increasing soil organic carbon (SOC) 
storage)

⮚ Social Carbon registry: SCM0002: Methane emission reduction 
by adjusted water management practice in rice cultivation

AWD in Methodologies 
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AWD is suitable to major rice producing areas but some of the requirments for its implementation poses challenges among these are farmers need to have control of water, this is not feasible during wet season cropping as dynamic of water is mainly dependent of the rainfall and the monsoon regime.
AWD is presented then as promising for irrigated systems, but when farmer do not manage his water alone but in community the implementation of AWD requires then communal organisation  on when water will be made available and released taking account all the complexities of these socially economically, environmentally.
In areas when AWD may not be possible then, solutions that have shown promising impacts are DSR and the change in straw management. These technologies can reduce emissions by 25 %  up to 65%. DSR emissions reduction stemmed from the change in land preparation and crop estblishment  leading and facilitating the adoption of any water saving technologies as AWD. For straw management though very efficient solution, it poses the challenges of the logistic of management of straw wen removed from rice field and the  transfer of emission to another sector- waste and landfill- for instance. Biochar is presented as viable solutions for these. Biochar has bee reported to reduce emissions b xx but by juest being biochar is a form of carbon storage. but then the logistic of straw removal and transport required significant change in how rural enterprise operates- This however is an opportunity to create economic activity and value from rice beyond grains.









Low Emissions Rice Systems with DSR

Labor use

Improved  Soil health

Water Use

Methane emission

● Labor and water use reduced by 15-30% 

● Climate risk reduced

● Methane emissions  reduction by ~ 25%

● Accessibility and affordability

?
Climatic risk

Ahmed et al 2025
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Rice plays a pivotal role in achievement global sustainable development as through rice development initiatives is challenged  for  and these are just examples



Low Emissions Rice Systems with ISM

Improved  Soil health

Methane emission

● Removal reduce emission by ~ 50%

● Early incorporation by  15%

● Behavior change and Economic 
Viability 

?
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Rice plays a pivotal role in achievement global sustainable development as through rice development initiatives is challenged  for  and these are just examples



Low Emissions Rice Systems with HYV

Improved  Soil health

Methane emission

● Yield increase by ~ 20%

● Short duration variety Emission reduced by  7%

● GHG Intensity reduced  up to 30 % 

● Availability and site specific responses (Vo et al 2025)

● Further research for targeted breeding and recommendations

?

(Vo et al 2024, Kathibi et al 2025)
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Rice plays a pivotal role in achievement global sustainable development as through rice development initiatives is challenged  for  and these are just examples



Scaling Low Emissions Rice Systems

Yield

Nitrogen Use efficiency
Improved  Soil health

Water Use efficiency

Methane emission

UP TO 10%

DSR
Amendments

HYV

Average 30%

AWD

UP TO 15%

ISM

+ 11%

+ 20-25  %

• Interactions 
• Methodologies for carbon 

accounting

MRV Systems

New indicator
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Rice plays a pivotal role in achievement global sustainable development as through rice development initiatives is challenged  for  and these are just examples



Summary
● Low emissions system is key for sustainable intensification and expansion to meet 
the growing population demand for rice and the global targets towards net zero

● Solutions are available, feasible and economic viable for rice systems particularly 
with the emerging rice carbon market system

● Advancing our understanding of the interactions low emissions practices may 
provide opportunities for fit of purpose packaging of low emissions systems  and 
leverage their co benefits that farmers and consumers are more receptive of.

Low emissions rice systems provide opportunity for additional value creation in rice systems  
BUT require targeted interventions and transparent and robust MRV.



Way forward- A new model of partnership

Københavns Universitet



Thank you
a.radanielson@cgiar.org
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