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Introduction
❑ Malaysia is located in the Southeast Asia region, lying just north of the Equator 

❑ Composed of two noncontiguous regions: Peninsular Malaysia, also called West 

Malaysia, and East Malaysia, which is on the island of Borneo

❑ It has a land area of 330,241 km2 with about 8,840 km of coastline and over 879 islands. 

❑ Consists of thirteen states and three Federal Territories.

❑Malaysia’s population reaching 32.5mil in 2019.



1. Introduction
AGRICULTURE AND CLIMATE CHANGE

Agriculture plays a crucial role in Malaysia’s 
development:

❖ It serves as a key pillar of the national economy by 
supplying agricultural products for the domestic 
market.

❖ It generates employment opportunities, 
particularly for communities in rural areas.

❖ It contributes RM101.5 billion (7.1%) to Malaysia’s 
Gross Domestic Product (GDP).

❖ It supports national and global food security by 
ensuring a sufficient and stable food supply.
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Climate Change 

Projection by 2100

Source: Nc4, 2024
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ADAPTATION AND MITIGATION STRATEGIES 
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• R&D undertaken in line with national policies on climate change and agriculture
• Before 2016: Improving the database collection for national greenhouse gas 

inventories
• 2016-2020: Developing the adaptation and mitigation strategies through R&D for 

rice sub-sector through Climate-Smart Agricultural Approach (CSA)
• 2021- onwards: Developing the adaptation and mitigation strategies through 

R&D for fruit crops, vegetables and livestock sub-sector
• Research conducted through grants provided since 10th Malaysia’s Plan 

(currently 13th Malaysia’s Plan- 2026 until 2030). Also other grants by the 
ministry and research funds.

Current R&D in MARDI
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1. Water Management in Rice Field
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▪ When the fields are flooded, aerobic 
decomposition of organic matter gradually 
depletes most of the oxygen (O2) present in 
the soil, causing anaerobic soil conditions. 

▪ Once the environment becomes anaerobic, 
CH4 is produced through anaerobic 
decomposition of soil organic matter by 
methanogenic bacteria (Wassman et al., 2009).

# Continuous flooding- Conventional

# Alternate Wetting & Drying (AWD)

• Paddy plants only need to be flooded during the 
rooting and flowering stages, others are 
intermittently irrigated

• Safe-AWD is paddy fields are watered up to 5 cm & 
then re-irrigated when the water level naturally 
declines to 15 cm below the soil surface / -20 kPa 

• Irrigation technique that reduces water use by 15-
40% 

• Reduces methane emissions by ~ 50% 



Pilot Project on Low-Carbon Rice Production 
- UNDER THE MINISTRY OF AGRICULTURE & FOOD SECURITY’S (MAFS) PROJECT GRANT IN 2024 

• In line with the Malaysian 
government's commitment to reduce 
greenhouse gas emissions intensity by 
up to 45% based on gross domestic 
product (GDP) by 2030.

• Objectives: Developing a model plot 
using low-carbon rice cultivation 
technology using the Safe Alternate 
Wetting and Drying (SafeAWD) 
technique and straw management

 

• 53 ha area for application of safeAWD 
in IADA Pulau Pinang, IADA Barat Laut 
Selangor, MARDI SP – involving 44 
farmers

• SafeAWD project in IADA Barat Laut Selangor
• 21 farmers are involved in 28 ha paddy fields

• SafeAWD project in IADA Pulau Pinang 

• 23 farmers are involved in 21 ha of paddy fields.



• Yield: increase of up to 19% of nett yield

Key Findings

In conclusion, the results indicate a positive correlation 

between implementing low-carbon practices and achieving 

sustainable rice yields alongside reduced GHG emissions. 

This dual benefit reinforces the potential for these practices to 

be adopted widely, contributing to both food security and 

climate change mitigation efforts.

Low Carbon Rice Project

The AWD with straw removal 

compared to the flooded condition

• Total GWP (Direct emission): 23 to 40% 

reduction

• CH4 Emissions: 15 to 46% reduction



Source: Hariz, M. A. R., Chen, S. S., Razak, P. R. A., Bakar, N. A. A., Shahrun, M. S., 

Zawawi, N. Z., & Saidon, S. A. (2019). Life cycle assessment in conventional rice 

farming system: Estimation of greenhouse gas emissions using cradle-to-gate 

approach. Journal of Cleaner Production, 212, 1526-1535.
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CONCLUSION 
▪ Climate change is expected to significantly affect Malaysia’s 

agriculture through rising temperatures and increased rainfall 
variability, requiring urgent and sustained adaptation efforts. 

▪ Although the agriculture sector contributes a relatively small 
share of national GHG emissions, the rice sub-sector remains a 
key emission source, highlighting opportunities for targeted 
mitigation. 

▪ MARDI plays a central role in advancing Climate-Smart 
Agriculture (CSA) through aligned R&D under national 
development plans and climate policies. 

▪ Key CSA interventions, such as Alternate Wetting and Drying 
(AWD), microbial straw decomposition, and climate-resilient rice 
varieties, demonstrate practical and scalable solutions. 

▪ Continued research, technology adoption and collaboration 
across agencies are essential to ensure long-term food security 
and sustainable agricultural development in Malaysia.".
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