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ABSTRACT 

Achieving the goal of climate resiliency of food systems is increasingly recognized by the global 

development community. Yet operationalizing such a goal remains a challenge at national-level policy 

systems. In this paper, we develop a policy and investment framework that can help in tracking climate-

resilient actions as part of the development of national-level policies and strategies. We apply this 

framework to Myanmar’s recently developed and launched Agricultural Development Strategy. We argue 

that such frameworks are an essential part of developing local capacities to translating climate resilience 

strategies in the national action and investment plans. Finally, we demonstrate how a food-systems 

approach could help identify a set of multidimensional drivers at the underlying, intermediate, and 

immediate levels for decision making and coordination of actions at various levels.   

 

Keywords: Climate change, resilience, food systems, national strategies, local capacity, investment 

framework, Myanmar 
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I. INTRODUCTION  

Ending malnutrition is critical for both economic and human development (Shekar et al. 2017). Since the 

agriculture sector directly impacts the food and nutrition security of the population, any increase in burden 

on the agriculture sector can result in decreased food security. FAO (2014) predicts that in the coming three 

decades and beyond, the agriculture sector will face an increase in pressure due to population growth and 

climate change. In addition, the agriculture sector will face a 30 percent increase in the global population, 

resulting in intensified competition for increasingly scarce land, water, and energy resources, made even 

more complex by the existential threat of climate change. To provide for a population that is projected to 

grow from 7.3 billion in 2014 to 9.3 billion in 2050, and support changing dietary patterns, estimates are 

that food production will need to increase from the current 8.4 billion tons to almost 13.5 billion tons a 

year. Achieving that level of production from an already seriously depleted natural resource base will be 

difficult without including disaster risk reduction and climate change adaptions into developmental 

planning.  

IPCC (2014a) states that the negative impact of global warming on earth is indisputable. Further, 

is it highly likely that the increase in greenhouse gas (GHG) emissions by anthropogenic activities has 

caused global warming since the mid-20th century. Apart from the increasing level of average temperature 

and precipitation, global warming also increases the frequency of floods, droughts, and heat waves and the 

intensity of typhoons and hurricanes. The GHG emissions from agricultural fields are approximately 

between 10 and 12 percent of the global emissions (IPCC 2014a). Including external factors such as 

deforestation, for agriculture and other related activities, the emissions would increase to 32 percent 

(Balasubramanian 2017). Further, the impact of climate change can be seen throughout the world due to 

rising sea levels, a decrease in glaciers, northward movement of plant habitats, changes in animal habitats, 

rise of ocean temperature, shortened winter, and the early arrival of spring.  

Studies on climate change find that more people than originally thought in the Asia and Pacific 

region are vulnerable to climate change and will be impacted by it (ADB 2009). This includes the population 
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directly relying on agriculture (around 60 percent of the economically active population and their 

dependents). In the Greater Mekong region alone, climate change is projected to increase the price of rice 

by 37 percent. Further, water scarcity in the Asia and Pacific region is expected to affect a decline in rice 

yield by 14-16 percent over the next 40 years. As a result, the number of malnourished children in Southeast 

Asia will increase by 16 percent. According to the World Bank (2017), the agriculture sector is responsible 

for a large portion of the gross domestic products (GDPs) of countries in the Assocation of Southeast Asian 

Nations (for 26.7 percent in Cambodia, 25.5 percent in Myanmar, 18.1 percent in Vietnam), the negative 

impact of climate change can result in a decrease in growth of all Asian countries. Further, both Asia and 

the Pacific are the two regions most prone to natural disasters. The lack of capacity to adapt to climate 

change, inadequate infrastructure, and inability to prepare for natural disasters can magnify this impact.  

In this paper, we explain how food systems need to change to accommodate the impacts of climate 

change. With the help of a review of the literature, we diagnose a current food system from a climate change 

perspective. This is a crucial step since it identifies gaps present in the current policies/strategies being 

implemented. After the diagnoses, we develop an AIT (analyze gaps, identify priority investment areas, 

and track progress) operational framework that can be used to adapt a food system to become climate 

resilient. We apply this framework to Myanmar’s Agriculture Development Strategy (ADS) developed by 

the Ministry of Agriculture, Livestock, and Irrigation (MOALI) and analyze the gaps that need to be 

addressed to make ADS climate-resilient, list priority investment areas, and provide a tracking system 

which monitors the progress of these investments. 

This paper is divided into the following structure. Section 2 mentions the importance of climate 

change adaptation for improved food security. Section 3 presents the diagnoses of ADS; in this section, we 

used a food system perspective to identify analytical needs, data requirements, and gaps that need to be 

addressed to achieve desired ADS outcomes. In Section 4, we apply the AIT framework to ADS. Using 

diagnoses from section 3, section 4 provides analyses gaps in ADS and identifies priority areas for an 
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investment and tracking system that can be used to measure if ADS is climate resilient. Section 5 presents 

the concluding remarks.  

II. CLIMATE CHANGE ADAPTION FOR IMPROVED FOOD SECURITY  

The negative impact of climate change on crop production is evident in several regions of the world (IPCC 

2014b). Marginal and smallholder farmers in developing countries are adversely affected due to changing 

weather patterns. Currently, the agriculture sector faces challenges due to the increasing population. 

However, these challenges are further amplified due to negative impacts of climate change. To address this 

issue, the concept of Climate Smart Agriculture (CSA) was launched in 2009 to provide globally applicable 

principles for sustaining agricultural productivity to meet the demands of the growing population despite 

climate change (Lipper & Zilberman 2018). CSA refers to a bundle of interventions in agriculture with the 

aim of increasing yields, placing more carbon in soils, and achieving greater resilience to heat and drought 

(FAO 2010). Practices such as alternate wetting and drying (AWD), row cropping, the adoption of stress 

tolerant and high-yielding seed varieties, urea deep placement (UDP), and aquaculture/floating agriculture 

are being adopted in both developing and developed countries to decrease the negative impact of climate 

change and GHG while sustaining crop productivity and profitability. With regards to this context, 

Myanmar’s government developed Climate-Smart Agriculture Strategies in Myanmar as an outcome of the 

first national consultation meeting facilitated by the CGIAR Research Program on Climate Change, 

Agriculture and Food Security in Southeast Asia (CCAFS SEA) and the International Rice Research 

Institute (IRRI) (MOAI et al, 2015). 

According to estimates, with the current rate of increase in world population, food production needs 

to increase by 60 percent by 2050 (FAO, 2014). Since climate change is amplifying the challenges currently 

faced by the agriculture sector, farmers need to adapt quickly to a changing natural environment (Babu and 

Blom 2014) to increase agricultural productivity while decreasing the damage to the environment by using 

sustainable solutions. Hence, countries face several challenges in adopting sustainable agriculture policies 

and practices. Targeted capacity building programs can play an influential role in preparing a country’s 
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agriculture sector to deal with increasing threats of climate change. The concept of CSA encompasses the 

challenges mentioned above, giving a more holistic dimension to issues in agriculture. Patra and Babu 

(2017) provide a conceptual framework to transforming a country from climate vulnerable to Climate Smart 

Agriculture. Further, they provide a guide for database creation and the development of a district-level 

database on emissions from agriculture in India. This methodology can be used in other developing 

countries as well to mitigate the risks due to climate change. 

III. THE DIAGNOSTIC REVIEW OF AGRICULTURE DEVELOPMENT STRATEGY 

This section presents the diagnosis of Myanmar’s food system. To diagnose Myanmar’s food system, we 

first completed an extensive desk review to build a policy, legal, and institutional matrix of multi-

stakeholder actors including ministries, agencies, private-sector players and other actors who contribute to 

the food system. This is important because it enables us to identify how to develop climate-resilient policies 

and strategies. Using this information, we identified a policy making process in Myanmar. In the second 

step of the diagnostic review, we identified the level of climate-resilience and gaps in current policy-desired 

outcomes. For this paper, we used Agriculture Development Strategy (ADS) as an example and identified 

analytical needs, data requirements, and gaps that need to be addressed to make ADS climate resilient. The 

results of this diagnostic review are presented below.  

RESULTS OF DIAGNOSTIC REVIEW 

Country Context 

At present, Myanmar, with its fertile lands and low population density, is the largest country in mainland 

Southeast Asia that has significant potential to increase its production, yield, and profits from the agriculture 

sector. Its geographic location at the intersection of China and India, two of the world’s most dynamic 

economies, positions it well to be a regional trading hub and a key supplier of minerals, natural gas, and 

agricultural produce. Since its transition, Myanmar’s economy is growing at an average of 6.3 percent 

(World Bank 2017). The key driver of Myanmar’s economic growth has been the export of natural gas 
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which decreased to 7 percent in 2015 and 2016 due to heavy floods slowing down new investment flows 

and creating a more challenging external environment. The floods in July 2015 affected some of the poorest 

and most vulnerable population centers in the country and caused inflationary pressures. 

Myanmar has a tropical climate with three seasons: a cool winter from November to February, a hot summer 

season in March and April, and a rainy season from May to October, dominated by a southwest monsoon. 

The Central Dry Zone has the lowest mean annual rainfall (500-1,000 millimeters/year) compared to the 

eastern and northern hilly regions and southern and Rakhine coastal regions (2,500-5,500 millimeters/year) 

(Egashira and Aye 2006). 

Myanmar’s current economic condition and structure are reflective of a low-income economy 

(World Bank 2014). Growth in Myanmar’s agriculture sector has averaged 2.5 percent between 2009 to 

2017 (World Bank 2017), approximately half the growth of its equally developed neighboring countries. 

Despite the decrease in employment in the agriculture sector, the sector contributes 25 percent of the 

country’s GDP and 25 percent of the total labor force (World Bank 2016). In 2012, agriculture accounted 

for 36.4 percent of GDP and employed more than half the workforce, compared to 37.3 percent for services 

and 26.3 percent for industry (World Bank 2014). Projected annual change in temperature (2045–2065) is 

between 1.7 to 8.4 Celsius. Since a large portion of Myanmar’s population is dependent on agriculture, it 

is crucial to take steps to ensure that the negative impact of climate change is minimized. Impact on the 

agriculture sector will further decrease the nutrition security of its population. According to the 

Demographic Health Survey of Myanmar 2015-2016, led by the Ministry of Health and Sports of the 

Republic of the Union of Myanmar, 29.2 percent of all children suffer from stunting. Stunting in rural areas 

(31.6%) is much higher when compared to urban areas (21.0%). Further, 19 percent of the total population 

is underweight. Similar to stunting, wasting in rural areas (20 percent) is high when compared to urban 

areas (15 percent). Seven percent of the total population suffers from wasting. Further, women between the 

ages of 15-49 and children under the age of 5 showed a high prevalence of anemia (Myanmar, MoHS and 

ICF 2017). 
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The Policy Process and Institutional Environment for Climate-Resilient Food Systems in Myanmar 

To understand the policy process and institutional environment, it is important to ensure that climate change 

adaptation is included in development planning. At present, Myanmar’s policy and institutional landscape 

has not been studied and is quite nascent in terms of multi-sectoral and inter-sectoral discussions using food 

system perspectives. Several public policy institutions in Myanmar have a direct effect on its food system. 

However, the MOALI has the most far-reaching and wide-ranging impact on food systems given its 15 

Divisions. Other key players include the Ministries of Natural Resources and Environmental Conservation; 

Commerce; Health; Finance and Planning; Education; and Social Welfare, Relief and Resettlement. 

Analysis of the policies and strategies of the above sectors from a food system perspective can help to 

understand the policy process and its contribution to climate policy objectives.  

Climate change has impacted different regions of Myanmar. For example, in 2011 Ayeyarwaddy, 

Bago, Mon, and Takhine states/regions were impacted by heavy rains and flooding. In 2012, Sagaing region 

was severely impacted by flooding and in 2015 the dry zone area was impacted by both flooding and 

landslides.  

Diagnoses of Agriculture Development Strategy  

The objective of the Agriculture Development Strategy (ADS) is to accelerate growth through the strategic 

pillars of governance, productivity, and competitiveness. The ADS is developed to achieve an “inclusive, 

competitive, food and nutrition secured and sustainable agricultural system contributing to the socio-

economic well-being of farmers and rural people and further development of the national economy.” It aims 

at developing the governance, physical and institutional infrastructure, and human resource capacities 

needed to generate a more productive, sustainable, inclusive, and competitive agricultural and food sector 

able to provide food and nutrition security the people of Myanmar. The strategy is expected to result in an 

increase in rural incomes and savings, generate jobs, stimulate investments in farms, rural small and 

mediuam enterprises (SMEs) and people that will help spur growth and shift millions out of poverty 

(MOALI 2018). 
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This diagnostic review of ADS discusses the current plans to achieve specific desired outcomes, reviews 

analytical and data needs to effectively implement ADS, and identifies gaps that need to be addressed to 

achieve the desired outcomes mentioned in ADS. Governance, productivity, and competitiveness are the 

three main pillars of ADS. Each pillar has its objective and eight desired outcomes (MOALI 2018). Table 

1 below shows ADS pillars, objectives, and desired outcomes.  

Table 1 ADS pillars, objectives, and desired outcomes 

Pillar 1: Governance Pillar 2: Productivity Pillar 3: Competitiveness 

OBJECTIVES 

Governance and capacity of 

institutions responsible for 

agricultural development 

enhanced. 

Productivity and farmers’ 

income increased. 

Market linkages and 

competitiveness improved. 

 DESIRED OUTCOMES 

Planning. Effective integrated 

planning based on participatory 

processes both at the union and 

at the state/region level.  

Agricultural Research. 

Improved research system for 

crop, livestock, and fisheries 

and improved research-

extension coordination systems 

with participation of farmers 

and private sectors.  

 

Business Environment. 

Improved business environment, 

information, and investment 

along the agri-food supply 

chain.  

 

Policy Capacity. Improved 

capacity for policy formulation 

and analysis. 

 

Agricultural Extension. 

Transformed public-private 

agricultural extension system, 

better linked to agriculture 

research, delivering improved 

products (crop, livestock, 

fisheries) and technology for 

adoption and adaptation.  

Intellectual Property Rights. 

Protected intellectual property 

rights for the agricultural and 

food sector.  

 

Monitoring & Evaluation 

(M&E). Timely and effective 

M&Eprocesses that inform a 

web-based Management 

Information System (MIS).  

 

Education and Training. 

Develop (or revive) effective 

education and training to build 

“human capital” in the 

agricultural and food sector 

responding to the evolving 

needs of farmers and the private 

sector in rural areas.  

Quality. Reliable quality system 

developed that helps farmers 

and food processors get higher 

prices for higher quality goods, 

incentivizing quality upgrading.  

 

Statistics. Sound statistical 

systems for evidence-based 

decisions.  

 

Irrigation and Water 

Management. More responsive 

and reliable irrigation and 

drainage services and more 

Rural Development Planning. 

Enhanced framework for 

gender-equitable and 

participatory planning and 
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Pillar 1: Governance Pillar 2: Productivity Pillar 3: Competitiveness 

efficient and sustainable water 

management systems.  

 

implementation of rural 

development programs 

institutionalized.  

Associations. Strong farmer and 

industry associations and 

federations. Triangular action of 

government, farmers and 

entrepreneurs, millers for 

agribusiness development.  

Crop Inputs. Increased use of 

improved farm production 

inputs and technologies by crop 

growers. 

 

Rural Infrastructure. Rural 

infrastructure improves 

smallholder agriculture 

efficiency and profitability.  

 

Land. Strengthened farmers’ 

land rights and enhanced 

capacity of institutions involved 

in agricultural land.  

 

Mechanization. Increased 

application of appropriate 

mechanization in the 

agricultural value chain. 

Value Chains. Increased 

competitiveness and stakeholder 

participation in agricultural 

value chains engaged with 

prioritized commodities.  

Coordination. Ministry of 

Agriculture, Livestock, and 

Irrigation (MOALI) capacity for 

ADS coordination and 

implementation enhanced and 

guided by democratically 

appointed, gender-equitable 

civil society representation.  

Livestock and Fish. Increased 

use of improved livestock and 

fish breeding and health and 

husbandry services and 

technologies by livestock and 

fish producers.  

Food Safety. Enhanced food 

quality and safety.  

 

Food and Nutrition Security. 

Improved food and nutrition 

security for most people.  

 

Sustainable Practices. 

Sustainable Farming, Good 

Agricultural Practices (GAP), 

Good Animal Husbandry 

Practices (GAHP), Good 

Aquaculture Practices (GFP), 

and Organic. 

Financial Services. Improved 

access to a range of financial 

services for farmers and 

agribusiness enterprises.  

 

Source: (MOALI 2018). 

Note: ADS = Agriculture Development Strategy. 

Key Points from ADS Diagnosis 

To achieve each of the ADS’ desired outcomes, this paper identifies analytical and data needs and gaps for 

each of the desired outcomes to achieve a climate-resilient food system. This section highlights analytical 

and data needs for all three pillars. Further, it also mentions gaps present in the desired outcomes. Annex 1 

presents analytical needs, data requirements, and gaps in each of the desired outcomes (for all pillars) of 

ADS and below are the key points from the ADS diagnosis.  

Governance 

The main objective of Governance (pillar 1 of ADS) is to enhance the governance and capacity of 

institutions responsible for agricultural development. This will result in improved food and nutrition 
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security of the population due to an increase in the institutional capacity to plan, develop, and implement 

policies and programs to increase growth in the agriculture sector, resulting in increased production and 

farmer incomes. 

At present, there is a lack of policy integration in existing climate risk management (CRM) plans and 

programs. For example, Myanmar’s National Adaptation Programme of Action (NAPA) to Climate Change 

was drafted (UNFCCC 2012). In the same year, the Minister of Social Welfare, Relief and Resettlement 

presented the Myanmar Action Plan on Disaster Risk Reduction (MAPDRR) (Ministry of Social Welfare 

2012). Recently, the Ministry of Natural Resources and Environmental Conservation (MoNREC) 

developed Myanmar Climate Change Strategy and Action Plan (MCCSAP) 2016-2030. Along with the lack 

of policy integration, there is also a lack of understanding regarding the impact of climate change on 

agriculture and vice-versa among policy makers, practitioners, and farmers. To reduce the risk of climate 

change, all stakeholders need to understand how climate change impacts agriculture. Babu and Pinto (2017) 

develop a comprehensive framework for the assessment of the level of human, institutional, and policy 

capacity for climate-resilient agriculture. Since weak human, institutional, and policy capacities are a major 

constraint in building climate resilience in developing countries, is it crucial to assess the current capacity 

of the country.  

Productivity 

The second objective of ADS is to increase productivity and farmer incomes (Pillar 2). To improve 

productivity, the efficiency of agriculture inputs such as land, water, seeds, and fertilizer needs to be 

improved. For example, development and distribution of drought-resistant seeds and regulation of the use 

of fertilizer for soil conservation and carbon sequestration needs to be improved. Currently, Myanmar lacks 

the capacity to produce research regarding climate-resistant seeds and mitigation practices that can be 

adopted to reduce the impact of climate change.  

Further, since rice production contributes 32 percent of the emissions by the agriculture sector 

(FAO 2018), there is a need to adopt climate-resilient techniques and practices among rice producers. 



10 

 

Excessive production of rice under irrigated conditions is the top contributor of GHG emissions. Other 

major rice producers in the region (such as Bangladesh and Vietnam) have adopted techniques such as 

AWD to combat this issue. In Bangladesh, yields of farmers using AWD were higher by 9 to 12 percent 

than those of farmers using conventional irrigation (Pinto et al. 2017). Comparable results were seen in 

Vietnam. Along with limiting GHG emissions, AWD adopters in Vietnam found a decrease of production 

cost by 20 percent compared to farmers’ adoption of conventional techniques (Quicho 2013) resulting in 

increased profit (Ha 2014). This was mainly due to a decrease in irrigation and labor costs. Multiple studies 

reported a decrease in GHG emissions by 6-39 percent due to adoption of AWD (Pandey et al. 2014; 

Narayan and Belova 2013). Myanmar has also tried to adopt AWD technique as Good Agricultural 

Practices (GAP) in irrigated areas (MOAI et al. 2015). However, since farmers have limited understanding 

about the importance of climate-resilient measures, there is a need to increase farmer awareness regarding 

climate-resilient techniques through agricultural extension and develop incentives for them to adopt these 

techniques and practices. 

Competitiveness 

The third objective of ADS is to improve market linkages and competitiveness (Pillar 3). To improve 

competitiveness, promoting diversification for both on-farm and off-farm activities can increase income 

opportunities while decreasing GHG emissions. Improving rural infrastructure using and promoting 

renewable sources of energy (such as hydropower, solar energy, biomass, and biogas) will also help to 

mitigate the effects of climate change by reducing GHG emissions. Further, capacity needs to be built to 

promote an inclusive, sustainable, and resilient renewable energy system.  

Last, there are no training programs focusing on climate-resilient agriculture practices. Training 

agriculture extension agents on climate-resilient techniques will increase farmers’ awareness regarding the 

impact of climate change on agriculture, resulting in increased competitiveness.  



11 

 

IV. OPERATIONAL FRAMEWORK  

This section presents the AIT operational framework that can be used to build a climate-resilient food 

system. This framework is broken down into the following three steps: 

1. We analyze gaps in the current policy being implemented. 

2. We identify priority investment area. This is done with the help of the strategy diagnoses (from section 

3). 

3. We track the progress to ensure that the strategy being implemented is climate-resilient.  

Figure 1 presents the AIT operational framework. Repeating this framework across different 

sectors/policies can help to build a climate-resilient food system. For example, Figure 2 presents a climate-

resilient food system. Starting from the outer circle, we can use the AIT framework to improve the climate 

sensitivity of the entire food system. In this report, we use this framework to assess the climate sensitivity 

of ADS, identify priority investment areas for building a climate-resilient food system, and track the 

progress of the investments.  

Figure 1 AIT operational framework 

 
Source: Author’s compilation .

Analyze gaps

Identify priority 
investment areaTrack progress
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Source: Author’s complication 

Note: CSA = Climate smart agriculture, 

NSA= Nutrition Sensitive Agriculture  

Figure 2 Food systems approach to climate resiliency 
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Gap Analysis 

Based on the ADS diagnosis in section 3 (see Annex 1 for more information), mentioned below are the 

gaps that need to be addressed to make ADS climate resilient. Despite the overall decrease in global poverty, 

Myanmar continues to suffer from a high level of poverty, hunger, and malnutrition. Based on the review 

of nutrition sensitivity of ADS developed by MOALI, we highlight the steps that need to be adopted to 

promote a climate-resilient food system in Myanmar. 

1. To build a climate-resilient food system, specific policy and strategy goals resulting in climate-resilient 

agriculture need to be incorporated into all the policy and strategy processes that are currently being 

implemented. This will involve further consultation and sensitization among the stakeholders.   

2. Furthermore, the desired outcomes of sub-sector policies need to incorporate climate change adaptation 

into development planning. For example, each desired outcome such as improving crop production 

inputs and technologies among crop growers could include development and distribution of the drought 

resilient seeds and regulation of fertilizer use for soil conservation. 

3. Research on new technologies needs to be extended to include climate change adaptation and mitigation 

techniques. Also, research, extension, and education in agriculture needs to be conceptualized with 

more climate-resilient food systems. The capacity to conduct research and the flow of information 

among researchers, practitioners, extension providers, and farmers. 

4. At present, farmer’s land rights are vague and uncertain, which hinders the implementation of long-

term climate-risk-mitigation measurements. Further, there is lack of awareness regarding the impact of 

climate change on soil fertility.   

5. There is also a need to develop appropriate measures for water management and increase awareness 

regarding effective water systems dealing with diverse climate hazards such as drought, cyclone, 

intense rain, floods, saltwater intrusion, etc.) 
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6. To improve agricultural productivity and reduce the risk due to climate change, better crop production 

inputs need to be adopted. For example, promotion of soil demonstration and conversation techniques, 

increase in the efficiency of fertilizer use, and use of climate-resilient seeds.  

Investment Priorities for Climate Resilient Food Systems  

In this section we identify investment priorities for each outcome of ADS to mainstream climate change 

adaptation for ADS implementation. Mentioned below is the summary of investment priorities for each 

pillar under ADS, and detailed information is available in Annex 2. 

Governance 

To improve governance and the capacity of institutions responsible for agriculture development, 

strengthening capacity for advocacy, planning, and analysis across relevant ministries is crucial. In 

Myanmar, the public sector plays an important in policy formulation, including the development of a 

comprehensive policy or strategy (such as the ADS). To build a climate-resilient food system, it is important 

to develop a multi-sectoral approach and recognize the need for combined actions among multiple sectors, 

such as agriculture, education, natural resource management, etc. Moreover, strengthening the capacity of 

local authorities, service providers, research institutions, and partners is crucial. In particular, investment 

in research focusing on risks associated with climate change, linkages between climate risk management 

(CRM) and agriculture, and climate-resilient practices should be increased. Further, there is also a need to 

strengthen capacity for policy formulation and analysis relevant to CRM and agriculture, especially for 

MOALI (and Agriculture Policy Unit [APU]) staff. At present, there is no system to monitor and evaluate 

the impact of agriculture activities on climate change and investment needs to be made to collect and 

analyze such data at the national and regional level. Since not all regions are impacted in the same manner, 

this will help to develop region-specific strategies to mitigate the risk associated with climate change.  

Productivity  

To increase agriculture productivity and farmer income, it is important to invest in agriculture research 

systems, especially focusing on CRM, climate-resilient agriculture practices, and climate-resilient crops 
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varieties. Further, transforming the agriculture extension systems (both public and private) can help mitigate 

the risk associated with climate change. Since awareness of the impact of climate change on agriculture is 

limited among farmers, increasing farmer awareness through extension programs is crucial. Increasing the 

number of farmers with access to weather-related information (including early warning systems) can 

increase their resilience to climate change and disasters. There is a need to invest to increase the number of 

farmers with access to extension and to include CRM in the current extension curriculums and agriculture 

courses available at the university level. There is also a need to increase investment for the development 

and distribution of climate-resilient crop varieties.  

Competitiveness 

To improve market linkages and competitiveness and build a climate-resilient food system in Myanmar, 

transforming the current agriculture extension system is crucial. Increasing investment in rural 

infrastructure, such as alternative power generation with renewable energy sources, can decrease GHG 

emissions by the agriculture sector. Along with improving access to financial services for farmers and 

agribusiness enterprises, investment should also be made to increase the number of agricultural insurance 

programs for farmers, since this will decrease the number of farmers being affected by climate change. 

Further, increasing investment to project intellectual property rights for climate-resilient seed varieties can 

increase research and development in this area, resulting in increased competitiveness among farmers.  

Tracking System for Nutrition-Sensitive Food System 

After analyzing gaps and identifying investment priority areas, tracking progress is essential. Based on the 

priority investments mentioned above, below is the summary of indicators which can be used to track the 

progress of the investments. The complete table of indicators is presented in Annex 3. 

Governance 

To build a climate-resilient food system, improved government policy and strategy focusing on CRM will 

result in effective and integrated planning both at the state and regional level. Further, applying a multi-

sector approach to policy advocacy, planning, and analysis to mainstream climate change adaptation into 
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development planning across relevant ministries/sectors (agriculture, climate change, natural resource 

management, health, food safety, water and sanitation, education, and trade) will help to build a climate-

resilient food system. After investing to strengthen institutional capacity, it is important to track the number 

of integrated policies or strategies developed. The number of projects implemented in MOALI on CRM 

and the agriculture sector also need to be periodically monitored. At present, there is no system to monitor 

and evaluate the impact of agriculture activities on climate change, and investment in this area should be 

followed by an increase in the number of periodic monitoring and evaluation (M&E) reports by the 

Department of Planning on targeted CRM indicators.  

Productivity 

Increasing investment in an agriculture research system can directly increase agricultural productivity. To 

track progress after investing in an agriculture research system, the increase in the amount of research 

produced focusing on CRM should be monitored. Further, the number of research papers and documents 

regarding CRM and the agriculture sector can also help to evaluate the progress made in an agriculture 

research system. To track the effectiveness of education and training, the number of agriculture programs 

that include the impact of climate change can be monitored. The increase in farmers with access to 

information regarding climate-resilient practices and access to early warning climate data can be used to 

evaluate the effectiveness of an agriculture extension system. 

Competitiveness 

To improve market linkages and competitiveness and build a climate-resilient food system, it is essential 

to increase the number of on-farm off-farm activities resulting in increased household income. Decrease in 

the number of farmers dependent on rain for agriculture can help to monitor the improvement in rural 

infrastructure development. Other indicators that can be used to monitor the improvement in rural 

infrastructure include total irrigated area, number of water and distribution facilities (especially in high-risk 

areas), and the decrease in GHG emission by agriculture sector. Since investing in increasing access to 

agricultural insurance is important for farmers facing high risk due to climate change, monitoring the 
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number of farmers with access to agricultural insurance and the number of farmers using agricultural 

insurance is important.  

V. CONCLUSION 

To understand different challenges to and options for mainstreaming climate change into development 

planning, this paper uses a food-systems approach. First, we perform an extensive desk review to explain 

the country’s context and policy process and to identify key players. This information is valuable because 

it will help to identify policies and strategies related to climate change and actors responsible for 

implementing them. We then use a food-systems approach to diagnose ADS(drafted by MOALI) to identify 

analytical needs, data requirements, and gaps that need to be addressed to meet ADS’ desired outcomes. 

After the diagnoses, we develop an AIT operational framework and apply it to ADS and analyze the gaps 

that need to be addressed to make ADS climate resilient and provide priority investment areas and a tracking 

system that monitors the progress of these investments. Replicating this framework across different 

sectors/policies will result in a climate-resilient food system. For example, this framework can be applied 

to policies such as the MCCSAP, Land Use Policy, and National Seed Law to ensure that these policies are 

climate resilient. We have given the example of Agriculture Development, which will be implemented in 

Myanmar as a starting point. The framework developed here can be used for polices/strategies in different 

countries.     
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Annex 1: Diagnosis for climate-resilient food system 

Desired outcomes1 Current plans/Evidence needed2 
Analysis and data for effective 

implementation of ADS3 Gaps4 

Pillar 1: Governance 

Effective integrated planning 

based on a participatory 

process both at the union and 

at the state/region level 

• Integrating existing plans of 

different departments 

• Establishing targets and 

indicators which can be tracked 

and reported periodically 

• Data outcomes of existing 

programs and policies 

focusing on climate change 

risk management 

• Indicators, baseline, and 

target of agriculture 

development strategy (ads) 

impact relevant to CRM 

• Lack of policy integration in 

existing climate risk 

management (CRM) 

plans/programs 

(i.e., MCCSAP 2016-2030, 

MAPDRR 2017, NAPA 

2012, etc.) 

• No indicators and targets 

suggested regarding the 

climate-change measurements 

(adaptation and mitigation) 

Improved capacity for policy 

formulation and analysis 
• Review existing CRM 

policies/programs 

• Commission policy studies 

• Conduct regular independent 

policy reviews 

• Understanding of the linkage 

between agriculture and CRM 

• Policy studies focusing on the 

linkage between agriculture 

and CRM 

• Independent review of 

policies related to CRM 

• Lack of policy integration in 

existing CRM plans/programs 

(i.e., MCCSAP 2016-2030, 

MAPDRR 2017, etc.) 

• Lack of understanding of the 

linkage between agriculture 

and CRM  

(Few agricultural policies 

directly related to climate 

change) 

Timely and effective 

monitoring and evaluation 

(M&E) process 

• Strengthening capacity of M&E 

units at the union 

• Establishing an appropriate 

methodology and system to carry 

out systematic ADS M&E 

• Implementation plan involved 

with M&E of the CRM 

outcomes in the agriculture 

sector 

• Indicators, baseline, and 

target of ADS impact relevant 

to CRM 

• No standardized procedure to 

collect data in a reliable and 

timely data 

• No indicators and targets 

suggested regarding the 

climate risk management 

(CRM) 
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Desired outcomes1 Current plans/Evidence needed2 
Analysis and data for effective 

implementation of ADS3 Gaps4 

Sound statistical systems for 

evidence-based decisions 
• Conduct agriculture, livestock 

and fisheries census 

• Improve current system of 

collection of agricultural statistics 

using information and 

communication technology (ICT) 

• Conduct annual surveys on key 

issues identified by policy 

division 

• Statistic data beyond 

production especially related 

to the effects of climate 

change on the agriculture, 

livestock, and fisheries sector 

• Statistical data about current 

situation and 

readiness/awareness of rural 

households regarding climate 

change risk in the census and 

annual survey 

• Capacity and availability of 

regional weather data 

collection and distribution 

(Department of Agriculture, 

[DOA] weather stations) 

• No standardized procedure to 

collect and assure data in a 

reliable and timely manner 

• No clear procedure to collect 

household-level data focusing 

on CRM 

• Capacity strengthening and 

increase in number of the 

regional weather stations as 

core actors of local climate 

change response  

 

 

Strong farmer and industry 

association and federation 
• Promote the formation of farmer 

associations and their federations 

to empower farmers in marketing 

and resource use as well as 

engagement on government 

policy and regulatory issues 

• Conduct annual meetings of the 

Ministry of Agriculture, 

Livestock, and Irrigation 

(MOALI) with farmer 

organizations at the state/region 

and union level 

• Climate adaptation issues 

raised for the empowerment 

of farmer associations, 

especially in case of the 

communities located in at-

risk regions (i.e., Delta, 

Coastal, Central Dry Zone, 

etc.) 

• Promote a community-based 

approach to climate-resilient 

sustainable agricultural 

development (adoption of 

Climate-Smart Village 

[CSV], Integrated farming 

system, etc.). Include the 

discussion about CRM in the 

agriculture sector in the 

• Lack of communication 

focusing on CRM between 

government, farmer 

associations, and private 

sector 

• Lack of understanding of the 

linkage between agriculture 

and CRM at the rural 

community level 

• Incentivize and motivate 

farmers’ community to apply 

climate-resilient practices 
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Desired outcomes1 Current plans/Evidence needed2 
Analysis and data for effective 

implementation of ADS3 Gaps4 

annual meeting of MOALI 

and farmer organizations 

Strengthened farmers’ land 

rights and enhanced capacity 

of institutions involved in 

agricultural land 

• Remove restrictions on securing 

tenure through land titling over 

land held by smallholders 

• Securing the holding and use of 

the agricultural land of 

smallholders once these have 

been titled. 

• Prioritize enforcement of the 

Vacant, Fallow, and Virgin Land 

Law 

• Develop agro-ecological zoning 

for the country based on the 

principle of Global Agro-

ecological Zone 

• Clarify land use rights by 

livestock farmers, fishermen, and 

crop farmers and establish clear 

rules for the use and management 

of grazing land 

• (Sound and clear) Land 

tenure arrangement with 

climate change mitigation 

instruments 

• Regulation and monitoring 

system for appropriate land 

use to prevent deforestation, 

encroachment, soil erosion, 

reduction of “carbon sink,” 

etc. 

• Agro-ecological 

measurements with diverse 

inputs and conditions for 

resilience to climate change   

• Vague and uncertain land 

rights system which hinders 

the implementation of long-

term climate risk mitigation 

measurements 

• Lack of awareness of climate 

change’s impact on land use 

• Limited capacity of research 

and data analysis 

• Discordance between the 

CRM measurements and 

agriculture expansion 

MOALI capacity for ADS 

coordination and 

implementation enhanced and 

guided by MOALI 

professional expertise and 

democratically appointed, 

gender-equitable civil society 

representatives. 

• Establish coordination unit for 

implementation of the ADS under 

the Department of Planning 

• Understanding of the linkage 

between agriculture and CRM 

of staff working in the new 

coordination unit 

 

• Limited understanding of the 

linkage between agriculture 

and CRM among MOALI 

staffs 

Improved food and nutrition 

security of most 

disadvantaged groups 

• Coordinate with ongoing food 

and nutrition security and multi-

sector initiatives on nutrition and 

poverty alleviation 

• Identify multi-sector 

approaches to tackle food and 

nutrition insecurity issues 

caused by climate risk, 

especially in the case of at-

• Improve coordination and 

promote multi-sector 

initiatives on food and 

nutrition security and poverty 

alleviation 
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Desired outcomes1 Current plans/Evidence needed2 
Analysis and data for effective 

implementation of ADS3 Gaps4 

risk and disaster-affected 

regions (i.e., Delta, Coastal, 

Central Dry Zone, etc.) 

MOALI restructured to 

better integrate existing units 

and become more responsive 

to farmers, enterprises, and 

civil society 

• Evaluate alternative options for 

MOALI restructuring 

• Understanding of the linkage 

between agriculture and CRM 

throughout MOALI 

• Limited understanding of the 

linkage between agriculture 

and CRM 

Pillar 2: Productivity 

Improved agriculture 

research system for crop, 

livestock, and fisheries and 

improved research-extension 

coordination systems with 

participation of farmers and 

private sector 

• Establish National Agricultural 

Research Council (NARC) to 

coordinate and provide overall 

guidance to research and 

establishment of Myanmar 

Academy of Agriculture, 

Livestock, and Fisheries services 

to carry out NARC policy affairs 

• Develop research master plan to 

establish research priorities and 

research program 

• Establish a new international 

agricultural research partnership 

program through CGIAR 

• Research activities contribute 

to promoting climate-resilient 

species and Climate Smart 

Agriculture (CSA) practices 

• Include CRM and its linkage 

to the agriculture sector in 

research priorities 

• International research 

programs about climate 

change and the agriculture 

sector (i.e., high-yielding and 

stress-tolerant crop varieties, 

CSA practices, conservation 

agriculture, etc.) 

• More investment in Human 

resource development for the 

research in CRM and the 

agriculture sector 

• Budget allocation for CRM 

and agriculture research 

• Strategic emphasis on the 

research about the adaptation 

and mitigation measures of 

climate risk in the agriculture 

sector 

• Diverse and sound fund 

sourcing for the international 

research programs in climate 

change and the agriculture 

sector 

Transformed public-private 

agricultural extension 

system, better linked to 

agriculture research, 

delivering improved products 

(crop, livestock, fisheries) 

and technology for adoption 

and adaptation 

• Review extension system and 

formulate national extension 

policy and strategy, 

encompassing the functional 

mandate of MOALI 

• Provide training and mobility and 

connectivity amenities to build 

and strengthen the capacity of 

• Include the impact of CRM 

on the agriculture sector in 

the extension policy and 

strategy 

• CRM measurements in the 

extension program to promote 

awareness and adaptation 

• Lack of CRM-relevant 

contents in the extension 

program 

• More investment in human 

resource development for the 

proper extension services for 

CRM and the agriculture 

sector 
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Desired outcomes1 Current plans/Evidence needed2 
Analysis and data for effective 

implementation of ADS3 Gaps4 

agricultural, livestock, and 

fisheries extension services, 

institutions, and staff 

• Strengthen capacity of field 

extension staff  

• Increase the number and capacity 

of subject matter specialists 

(SMS) in those areas of greater 

interest to farmers 

• Establish an information and 

knowledge system to provide 

advisory services to farmers 

capacity of farmers and 

stakeholders at risk 

• Capacity building program 

for human resources 

(extension service staff, SMS, 

etc.) focusing on CRM 

measurements 

• Capacity and availability of 

regional weather data 

collection and distribution 

(DOA weather stations)    

• Specific focus on the 

vulnerable, landless women 

and marginalized groups in 

climate-sensitive geographic 

areas 

• Capacity strengthening and 

increase in number of the 

regional weather stations as 

core actors of local climate 

change response  

• Diversification and 

innovation of the extension 

service provision (i.e., 

farmer-to-farmer climate 

extension service, etc.) 

Develop (or revive) effective 

education and training to 

build “human capital” in the 

agricultural and food sector 

responding to the evolving 

needs of farmers and the 

private sector in rural areas 

• The current Yezin Agriculture 

universities upgraded into one 

consolidated university 

• Sectorial disciplines in Yezin and 

other universities 

established/upgraded 

• Three-year diploma curriculums 

of SAI in all states and regions 

upgraded 

• Include CRM contents in the 

courses 

• Strengthen policy, 

institutional, and human 

capacity for CRM-sensitive 

agriculture interventions 

• Emphasis on the impact of 

climate risk for the 

agriculture sector 

• Lack of CRM contents in 

higher education courses  

• Ensure that training 

curriculum reaches to all 

levels and covers critical and 

urgent issues regarding CRM 

More responsive and reliable 

irrigation and drainage 

services and more efficient 

and sustainable water 

management system 

• Develop appropriate measures for 

water management in rainfed 

agriculture 

• Establish a program on 

groundwater development 

• Effective water management 

system dealing with diverse 

climate hazards (drought, 

cyclone, intense rain, 

flood/storm surge, high 

• Lack of climate-resilient 

measures and technologies to 

manage climate hazards 

• Limited irrigation and water 

management system with 

heavy dependency on rainfed 
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Desired outcomes1 Current plans/Evidence needed2 
Analysis and data for effective 

implementation of ADS3 Gaps4 

• Build capacity of water user 

associations (WUAs) and provide 

advice and possibly funding to 

farmers to improve their irrigation 

systems and practices 

temperature, saltwater 

intrusion, etc.) 

• Promotion of resilient water 

management practices as a 

critical intervention for the 

efficiency and productivity of 

water usage (i.e., aquifer 

recharge, rainwater 

harvesting, etc.) 

agricultural production, 

which is not sustainable 

• Consideration of the 

sustainable use of 

groundwater to prevent 

saltwater intrusion 

• WUAs’ capacity building and 

participatory decision-making 

process regarding water 

management system and 

practices 

Increased use of improved 

crop production inputs and 

technologies by crop growers 

• Build up capacity of seed 

research stations to produce 

breeder and foundation seeds 

• Develop and implement 

Biodiversity Policy and Varietal 

Conservation Program 

• Measures to improve productivity 

and fertilizer use efficiency 

including promotion and 

demonstration of soil 

conservation technique 

• Develop and promote integrated 

pest management (IPM) and bio-

control of weeds 

• Breeding and distribution of 

the climate-resilient (stress-

resistant) crop seeds and 

adjusting the cropping system 

• Regulation on fertilizer use 

for soil conservation, 

appropriate dosage of 

nitrogen fertilizer, and carbon 

sequestration 

• Plant disease management 

system focused on climate 

change risk 

• Promote mitigation programs 

to reduce methane emissions 

from rice fields 

• Lack of research and 

technological capacity 

• Accessibility and distribution 

of the existing and 

forthcoming CRM measures  

• Limited understanding of the 

linkage between crop 

production and CRM 

• Discordance between the 

CRM measurements and 

agriculture expansion 

• Lack of understanding and 

motivation for mitigation 

initiatives 

Increased application of 

appropriate mechanization in 

the agricultural value chain 

• Provide financial analysis for use 

of alternative machinery to guide 

investment decisions of farmers 

under different agroecological 

conditions 

• Fuel-efficiency of agriculture 

machineries 

• Lack of understanding of and 

motivation for mitigation 

initiatives 

Increased use of improved 

livestock and fish breeding 

and health and husbandry 

• Contingency planning and 

financing for emerging animal 

disease threats established 

• Animal disease management 

system focused on climate 

change risk 

• Lack of research and 

technological capacity 
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Desired outcomes1 Current plans/Evidence needed2 
Analysis and data for effective 

implementation of ADS3 Gaps4 

services and technologies by 

livestock and fish producers  
• Identification, inventory, and 

fishery resource conservation of 

adaptable fish species established           

• Research on the transformed 

ecosystem (both livestock and 

fishery sectors) caused by 

climate change impact (ocean 

temperature rising, high 

temperature, drought and 

flood, etc.) 

• Identify the measures to 

minimize methane emission 

and deforestation caused by 

the livestock industry 

• Accessibility and distribution 

of the existing and 

forthcoming CRM measures  

• Limited understanding of the 

linkage between the livestock 

and fishery sectors and CRM 

• Discordance between the 

CRM measurements and 

agriculture expansion 

 

Establishing and adopting 

sustainable farming, Good 

Agricultural Practices (GAP), 

Good Animal Husbandry 

Practices (GAHP), Good 

Aquaculture Practices (GFP), 

and Organic Agriculture 

(OA) practices 

• Coordinate, formulate, elaborate, 

document, and promote concepts, 

principles, guidelines, laws, 

regulations and protocols for 

GAP, GAHP, and OA in 

Myanmar 

• Increase production, value-

addition, sale, and consumption 

of GAP and OA products 

• GAP in real practice  

i.e., Hybrid rice production 

technology including a 

modified system of rice 

intensification and alternate 

wetting and drying irrigation 

technique 

• Incentivize and motivate 

farmers and stakeholders to 

apply GAP as adaptive 

farming practices 

Improved resilience of 

farmers to climate change and 

disasters 

• Conduct research on stress-

tolerant varieties and breeds of 

crops, livestock, and fish for the 

development of climate-resilient 

agriculture that are also higher in 

yield 

• Establish an early warning system 

and adopt early warning 

information for managing climate 

change risks 

• Establish climate information and 

weather indexing system design 

to provide information to farmers 

• Development and distribution 

of climate-resilient (stress-

resistant) crops, livestock, 

and fisheries 

• Farmers’ accessibility and 

awareness of climate 

information (including the 

early warning system and the 

capacity building program) 

• Policy countermeasures for 

climate change’s risks and 

negative impacts on 

agriculture 

• Lack of research and 

technological capacity 

• Limited understanding about 

the importance of climate-

resilient measures 

• Incentivize and motivate 

farmers and stakeholders to 

apply climate-resilient 

practices 

• Lack of accessibility of CRM 

programs and services to 

farmers (partly because of 

farmers’ lack of mobility) 
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Desired outcomes1 Current plans/Evidence needed2 
Analysis and data for effective 

implementation of ADS3 Gaps4 

• Strengthen the seed and 

feed/fodder reserve system to 

cope with natural disasters 

• Improve capacity of extension 

staff and farmers in climate-smart 

agricultural practices 

• Implement program to build in 

mitigation factors and resilience 

of livestock farmers to climate 

change 

• Increased climate-smart and 

conservation-oriented livestock 

utilization practices and 

conservation farming 

• Establish a fund for preparedness 

and responses to droughts, flood, 

epidemics, and emergencies 

• Carry out Community Based 

Disaster Risk Management 

(CBDRM) capacity building 

• (Financially sound and 

affordable) Agricultural 

insurance program for 

thefarmers at risk from 

climate change 

• Promote diverse climate-

resilient investment programs    

• Development and distribution 

of the CSA and conservation 

agriculture technology         

• Promote a community-based 

approach to climate-resilient 

sustainable agricultural 

development (adoption of 

CSV, Integrated farming 

system, etc.)                                          

• In-depth consideration and 

research to formulate an 

insurance program which is 

universally available but 

flexible to the diverse climate 

change hazards 

• Diverse, sound, and long-

term fund sourcing for the 

climate-resilient investment 

program 

Pillar 3: Competitiveness 

Improved business 

environment, information, 

and investment along the 

agri-food supply chain 

• Design and implement an 

investment promotion strategy for 

the agricultural and food sector 

• Help strengthen the capacity of 

the Myanmar Investment 

Commission to expedite 

investment applications in the 

agriculture sector while 

effectively accounting for 

environmental and social impact 

analysis 

• CRM investment to 

strengthen the agricultural 

environment 

• New market opportunities 

arising from efforts to adapt 

and mitigate climate change 

• Attract more investment 

toward a climate-resilient 

agro-environment 

• Promote climate-resilient 

diversification of rural 

livelihoods with more (on-

farm or off-farm) income-

generating opportunities 
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Desired outcomes1 Current plans/Evidence needed2 
Analysis and data for effective 

implementation of ADS3 Gaps4 

Protected intellectual 

property rights for the 

agricultural and food sector 

• Develop, approve, and implement 

a Plant Variety Protection Law 

• Development and distribution 

of the climate-resilient 

(stress-resistant) crop and 

energy crop varieties 

• Development and distribution 

of the CSA and conservation 

agriculture technology                                                               

• Incentives for and promotion 

of research and development 

(R&D) on new climate-

resilient crop and CSA 

technology 

• Support farmers to gain 

appropriate access to the 

intellectual property rights 

(IPRs) needed for the 

deployment of the CSA 

technology 

Reliable quality system 

developed that helps farmers 

and food processors get 

higher prices for higher-

quality goods,  incentivizing 

quality upgrading 

   

Enhanced framework for 

gender-equitable and 

participatory planning and 

implementation of rural 

development programs 

institutionalized 

• Village-level community 

development initiative 

• Community capacity building in 

preparation and drafting of action 

plan projects 

• Adaptation and mitigation 

measures for CRM in the 

community development 

initiative or action plan 

• Process for Rapid Rural 

Appraisal or Participatory 

Rural Appraisal in 

formulating climate change 

strategy 

• Limited understanding about 

the importance of climate-

resilient measures 

• Lack of accessibility of CRM 

programs and services to 

farmers (partly because of 

farmer’s lack of mobility) 

• Specific focus on the 

vulnerable, landless, women 

and marginalized groups in 

climate-sensitive geographic 

areas 

Rural infrastructure 

improves smallholder 

agriculture efficiency and 

profitability 

• Promote renewable energies 

(mini-hydro, solar, biomass, 

biogas) 

• Construction of rural water 

supply infrastructure 

• (Secured and efficient) Power 

generation system 

considering high potential of 

renewable energy source and 

• Capacity building for an 

inclusive, sustainable, and 

resilient renewable energy 

system with climate change 

consideration 
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Desired outcomes1 Current plans/Evidence needed2 
Analysis and data for effective 

implementation of ADS3 Gaps4 

shorter return periods of 

climate hazards 

• Effective water management 

system dealing with diverse 

climate hazards 

• Innovative and energy-smart 

infrastructure for CRM 

• Lack of climate-resilient 

measures and technologies to 

manage climate hazards 

• Limited irrigation and water 

management system with 

heavy dependency on rainfed 

agricultural production, 

which is not sustainable 

Increased competitiveness 

and stakeholder participation 

in agricultural value chains 

engaged with prioritized 

commodities 

• Conduct value-chain study 

• Prepare a value-chain policy, 

strategy, and development 

program 

• Training of Trainers (ToT) on 

climate-friendly agribusiness 

value chains 

 

• Policies and studies focused 

on the impact of climate 

change in food value-chain 

development 

• Capacity building program 

for human resources  

• Lack of policies and studies 

focused on the impact of 

climate change in food value-

chain development 

• Promote training program 

related to climate-resilient 

measurements and practices 

that can be adopted to the 

agricultural value chain 

Enhanced food quality and 

safety 
• Establish capacity for risk 

assessment (for both plants and 

animals) 

• Climate change risks to 

maintain food quality and 

safety (i.e., disease and pests) 

• Lack of capacity for climate 

change risk assessment to 

maintain food quality and 

safety 

Improved access to a range of 

financial services for farmers 

and agribusiness enterprises 

• Explore options for financially 

and economically sustainable 

agricultural insurance and 

develop policy, law, and 

regulation as appropriate 

• (Financially sound and 

affordable) Agricultural 

insurance program for  

farmers at risk from climate 

change 

• In-depth consideration and 

research to formulate an 

insurance program which is 

universally available but 

flexible to the diverse climate 

change hazards 

Trade facilitated agri-food 

and agricultural products 

export growth 

 • Efficient trade facilitation for 

adaptation and mitigation 

• Consideration of carbon 

footprint of the trade of 

agricultural products 

• Active adaptation of new 

products and services abroad 

for the transition toward 

climate-smart society 
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Source: Authors. 

Note: MAPDRR = Myanmar Action Plan on Disaster Risk Reduction; MCCSAP = Myanmar Climate Change Strategy and Action Plan; NAPA = 

Myanmar’s National Adaptation Programme of Action (NAPA) to Climate Change.  
1 and 2 = Myanmar, MOALI (2018). 
3 and 4 = Based on ADS’s diagnoses.
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Annex 2: Investment priorities for climate-resilient food system 

Desired outcomes* Investment priorities 

Pillar 1: Improved Governance  

Effective integrated planning based on 

participatory processes both at the union and at 

the state/region level.  

• Existence of indicators, baseline, and target of Agriculture Development Strategy (ADS) 

impact relevant to climate risk management (CRM) 

Improved capacity for policy formulation and 

analysis  
• Increase in investment for the policy studies and review, focusing on the linkage between 

agriculture and CRM 

• Number of capacity-building programs regarding policy formulation and analysis relevant 

to the linkage between agriculture and CRM 

• Number of Ministry of Agriculture, Livestock, and Irrigation (MOALI) (and Agriculture 

Policy Unit [APU]) staff members participating in the CRM capacity-building program 

Timely and effective monitoring and 

evaluation (M&E) processes  
• Existence of implementation plan for M&E of CRM outcomes in agricultural sector 

• Existence of indicators, baseline, and target of ADS impact relevant to CRM 

Sound statistical systems for evidence-based 

decisions  
• Proportion of sustainable development indicators produced at the national level with full 

disaggregation when relevant to the target, in accordance with the Fundamental Principles 

of Official Statistics (Sustainable Development Goals [SDGs] indicator) 

• Monetary value of all resources made available to strengthen statistical capacity in 

Myanmar (SDGs indicator)  

• Data collected, especially that related to the effects of climate change on the agriculture, 

livestock, and fisheries sectors (including the data collected by DOA weather stations) 

• Disaggregation level of statistical information (which can track the climate vulnerability 

of at-risk regions) 

• Number of DOA weather stations 

Strong farmer and industry associations and 

federations  
• Creation of Unit of Farmer Organizations Affairs (FOAU) 

• Number of annual meetings of MOALI with farmer organizations addressing CRM issues 

• Extent of Climate-Smart Village [CSV] and Integrated farming system adoptions 
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Desired outcomes* Investment priorities 

Strengthened farmers’ land rights and 

enhanced capacity of institutions involved in 

agricultural land  

• Number of laws and regulations created or amended to coordinate land tenure 

arrangement with climate change adaptation and mitigation instruments (i.e., improved 

land inventory and land use regulation in at-risk areas) 

• Existence of monitoring system to investigate the effect of climate change on soil 

conditions (i.e., deforestation, encroachment, soil erosion, reduction of ‘carbon sink’) 

• Expenditures (monetary and in‐kind) on capacity building and land rights protection 

activities (especially in at-risk regions) 

• Input data collected for the analysis of climate change effects on the agriculture sector 

while developing agro-ecological zoning  

MOALI capacity for ADS coordination and 

implementation enhanced and guided by 

MOALI professional expertise and 

democratically appointed, gender-equitable 

civil society representatives  

• Amount of budget committed to public-private and civil society partnership (SDGs 

indicator, especially focused on CRM and agriculture sector) 

• Communication about the strengthening of institutional, systemic, and individual capacity 

building to implement adaptation, mitigation and technology transfer, and development 

actions (SDGs indicator) 

• Establishment of coordination unit for implementation of the ADS under the Department 

of Planning 

• Capacity building and technical assistance program toward staff members of the unit for 

better understanding of the linkage between agriculture and CRM 

Improved food and nutrition security of most 

disadvantaged groups  
• Number of food and nutrition policy measures applied to help vulnerable group with 

climate risk and impact of natural disasters 

• Proportion of people, among the beneficiaries of the food and nutrition policy measures 

(i.e., food for work program, food or input vouchers, income support, etc.), at climate risk 

MOALI restructured to better integrate 

existing units and become more responsive to 

farmers, enterprises, and civil society  

• Institutional alternatives which can promote a climate-resilient agriculture environment 

and improve the capacity of staffs regarding CRM and the agriculture sector 

Pillar 2: Productivity 

Improved agriculture research system for 

crop, livestock, and fisheries  
• Research and development expenditure as a proportion of gross domestic product (GDP) 

(SDGs indicator, focused on CRM and the agriculture sector) 

• Amount of international support on research and development for sustainable 

consumption and production and environmentally sound technologies (SDGs indicator, 

focused on CRM and the agriculture sector) 
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Desired outcomes* Investment priorities 

• Researcher per million inhabitants (SDGs indicator, focused on CRM and agriculture 

sector) 

• Increase in investment for CRM in agriculture research system 

• Increase in investment for research focusing on climate-resilient species and Climate 

Smart Agriculture (CSA) practices 

• Number of CRM research programs given priority in research master plan 

• Number of international agricultural research programs about climate change and the 

agriculture sector  

Transformed public-private agricultural 

extension system, better linked to agriculture 

research, delivering improved products (crop, 

livestock, fisheries) and technology for 

adoption and adaptation  

• Number of farmers with access to extension 

• Number of extension materials containing CRM materials 

• Number of capacity building programs for human resources in the extension sector 

(extension service staff, subject matter specialists [SMS], etc.)  

• Proportion of vulnerable, landless, women and marginalized groups in climate-sensitive 

regions among the beneficiaries of the extension program 

• Increase in adoption of extension techniques by farmers to strengthen their climate 

resilience 

• Data collected, especially related to the effects of climate change on the agriculture, 

livestock, and fisheries sectors (including the data collected by DOA weather stations) 

• Number of DOA weather stations 

Develop (or revive) effective education and 

training to build “human capital” in the 

agricultural and food sectors, in response to the 

evolving needs of farmers and the private 

sector in rural areas [LEFT OFF HERE 

07/02/18] 

• Integration of mitigation, adaptation, impact reduction, and early warning into primary, 

secondary, and tertiary curricula (SDGs indicator) 

• Number of agriculture courses with CRM contents and vice versa 

• Number of students who take agriculture courses with CRM contents and vice versa 

More efficient and sustainable irrigation and 

water use systems  
• Increase in the investment of the studies and policy measures for a climate-resilient water 

management system  

• Number and coverage of agriculture extension and advisory services regarding water 

resource management (especially in an at-risk region) 

• Increase in extension workers providing knowledge of water-management practices with 

CRM measures 

• Implementation of Environmental Impact Analysis for the irrigation projects 
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Desired outcomes* Investment priorities 

• Establishment and activation of the irrigation management policy and WUAs at the 

regional level to employ countermeasures for diverse climate hazards (especially in at-risk 

regions) 

• Number of capacity-building programs and participatory decision-making processes with 

regional WUAs 

Increased use of improved crop production 

inputs and technologies by crop growers  
• Increase in investment in the studies and policy measures for the climate-resilient crop 

production system 

• Data focused on climate change effects collected for the plant-disease management 

system  

• Number and coverage of agriculture extension and advisory services regarding climate-

resilient crop production (especially in at-risk regions) 

• Increase in extension workers providing knowledge of crop production practices with 

CRM measures 

• Number of regulations on using fertilizer to conserve soil fertility 

• Annual soil testing introduced to provide farmers with accurate information regarding 

fertilizer use 

• Number of policy measures to reduce methane emission from crop production 

• Extent of CSV and Integrated farming system adoption 

Increased application of appropriate 

mechanization in the agricultural value chain  
• Number of fuel-efficient agricultural machineries in rural areas 

Increased use of improved livestock and fish 

breeding and health and husbandry services 

and technologies by livestock and fish 

producers  

• Increase in investment in the studies and policy measures for the transformed ecosystem 

with regard to climate change and climate-resilient animal and fish breeding and health 

and husbandry services 

• Data collected about emerging animal disease threats, with a focus on climate change 

effects 

• Number and coverage of agriculture extension and advisory services related to climate-

resilient livestock and fishery production (especially in at-risk regions) 

• Increase in extension workers providing animal and fish breeding practices with CRM 

measures 
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Desired outcomes* Investment priorities 

• Number of policy measures to control environmental influences on the livestock industry 

i.e., methane emission and deforestation 

Sustainable Farming, Good Agricultural 

Practices (GAP), Good Veterinary Husbandry 

Practices (GVAHP) are established and 

adopted  

• Number of GAP and GVAHP with implications for CRM  

Resilience of farmers to climate change and 

disasters improved  
• Increase in investment for the development and distribution of the climate-resilient 

species (crop, livestock, and fisheries) 

• Increase in number of farmers with access to weather-related information (including 

through early warning-systems and capacity building programs) 

• Number and coverage of dissemination outlets for early warnings about climate hazards 

(by type of outlet) 

• Number of policy countermeasures in response to the negative impact of climate risks on 

the agriculture sector 

• Increase in Climate Smart Agriculture (CSA) practices and techniques  

• Number and coverage of agricultural insurance programs for farmers at risk from climate 

change 

Pillar 3: Competitiveness  

Improved business environment, 

information, and investment along the agri-

food supply chain  

• Increase in investment in a climate-resilient agriculture environment 

• Implementation of Environmental Impact Analysis as the prior national decision-making 

tool 

• Number of promoting measures to diversify income-generating opportunities in rural 

areas (especially in at-risk regions) 

Protected intellectual property rights for the 

agricultural and food sector.  
• Number of intellectual property rights (IPRs) protected by national law, especially related 

with CRM (i.e., climate-resilient crop and energy crop varieties, CSA technology)  
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Desired outcomes* Investment priorities 

Reliable quality system developed that helps 

farmers and food processors get higher prices 

for higher quality goods, incentivizing quality 

upgrading  

 

Enhanced framework for gender-equitable and 

participatory planning and implementation 

of rural development programs 

institutionalized  

• Number of regional communities who have adaptation and mitigation measures for CRM 

as part of their community development initiative action plans (especially in at-risk 

regions) 

Rural infrastructure improves smallholder 

agriculture efficiency and profitability.  
• Increase in investment inalternative power generation with renewable energy sources that 

takes into account the shorter return period of climate hazards 

• Increase in investment in the effective and climate-resilient water management system, 

including rural water-supply infrastructure 

• Increase in innovative, energy-smart infrastructure for CRM 

Increased competitiveness and stakeholder 

participation in agricultural value chains 

engaged with prioritized commodities  

• Number of policies and studies focused on the impact of climate change in food value 

chain development 

• Number of capacity building (Training of Trainers [ToT]) programs focusing on climate 

risk management increased 

Enhanced food quality and safety  • Number of studies which assess the risk of climate change for food quality and safety 

Improved access to a range of financial 

services for farmers and agribusiness 

enterprises  

• Number and coverage of agricultural insurance programs for farmers at risk from climate 

change 

Trade facilitated agri-food and agricultural 

products export growth  
• Policy measures to promote carbon-emission-efficient trade of agricultural products 

• Number of new products and services adopted from abroad for the transition toward 

climate-smart society 

Source: Authors’ compilation based on Annex 1. 

Note: * = Myanmar, MOALI (2018). 
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Annex 3: Tracking system for climate-resilient food system 

Desired outcomes* Investment priorities 

Pillar 1: Improved Governance 

Effective integrated planning based on 

participatory processes both at the union and at 

the state/region level.  

• Establishment or operationalization of an integrated policy/strategy/plan which increases 

Myanmar’s ability to adapt to the adverse impacts of climate change and foster climate 

resilience and low greenhouse gas (GHG) emissions development in a manner that does not 

threaten food production (Sustainable Development Goals [SDGs] indicator) 

• Proportion of local governments that adopt and implement local disaster-risk-reduction 

strategies in line with national disaster-risk-reduction strategies (SDGs indicator) 

• Adoption and implementation of national disaster risk reduction strategies in line with the 

Sendai Framework for Disaster Risk Reduction 2015–2030 (SDGs indicator) 

• Number of clauses or articles in the Agriculture Development Strategy (ADS) which mention 

climate risk management (CRM) plans and programs  

• Regular and periodic tracking of the targeted CRM-relevant indicators 

Improved capacity for policy formulation and 

analysis  
• Establishment or operationalization of an integrated policy/strategy/plan which increases the 

MOALI’s ability to adapt to the adverse impacts of climate change, and foster climate resilience 

and low GHG emissions development in a manner that does not threaten food production (SDGs 

indicator) 

• Number of clauses or articles in ADS which mention CRM plans and programs  

• Number of policy studies and independent policy reviews regarding the linkage between 

agriculture and CRM 

• Number of Ministry of Agriculture, Livestock, and Irrigation (MOALI) (and Agriculture Policy 

Unit [APU]) staff members who self-evaluate that they have come to have a better 

understanding about the linkage between agriculture and CRM with the capacity-building 

program  

Timely and effective monitoring and 

evaluation (M&E) processes  
• Number and frequency of periodic M&E reports by the Department of Planning about targeted 

CRM-relevant indicators 

 

Sound statistical systems for evidence-based 

decisions  
• Frequency of statistical data updates about CRM in agriculture sector (Census and annual 

surveys) 

• Number of statistical data collected with regards to CRM and agriculture (including the data 

collected by DOA weather stations) 
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Desired outcomes* Investment priorities 

Strong farmer and industry associations and 

federations  
• Number of farmer organizations with common strategies or countermeasures directed toward 

the impact of CRM on the agriculture sector (especially in at-risk regions) 

Strengthened farmers’ land rights and 

enhanced capacity of institutions involved in 

agricultural land  

• Proportion of total adult population with secure tenure rights to land, who have legally 

recognized documentation and who perceive their rights to land as secure, by sex and by type of 

tenure (SDGs indicator, especially in at-risk regions) 

• Changed proportion of national land use  

• Rate of forest reduction (deforestation index) 

• Rate of illegal logging and encroachment for agricultural purposes 

• Rate of soil erosion 

• Number of analysis outcomes from the Agro-Ecological Zone program which can be applied to 

the climate resilience for the agricultural production in at-risk regions 

MOALI capacity for ADS coordination and 

implementation, enhanced and guided by 

MOALI professional expertise and 

democratically appointed, gender-equitable 

civil society representatives  

• Number of CRM and agriculture sector projects conducted by MOALI through partnerships 

with civil society or private sector groups 

• Number of staffs who self-evaluate that they have come to have a better understanding about the 

linkage between agriculture and CRM with the capacity building and technical assistance 

program 

Improved food and nutrition security of most 

disadvantaged groups  
• Prevalence of undernourishment (SDGs indicator, especially in at-risk regions) 

• Prevalence of moderate or severe food insecurity in the population (SDGs indicator, especially 

in at-risk and disaster-affected regions) 

• Prevalence of stunting among children under 5 years of age (SDGs indicator, especially in at-

risk regions) 

• Prevalence of malnutrition among children under 5 years of age (SDGs indicator, especially in 

at-risk regions) 

MOALI restructured to better integrate 

existing units and become more responsive to 

farmers, enterprises, and civil society.  

• Number of staffs who self-evaluate that they have come to have a better understanding about the 

linkage between agriculture and CRM with institutional alternatives 

Pillar 2: Productivity 

Improved agriculture research system for 

crop, livestock, and fisheries  
• Increase in the number of researchers who have been involved with the research program 

regarding CRM and the agriculture sector 
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Desired outcomes* Investment priorities 

• Number of research papers and documents regarding CRM and the agriculture sector, including 

climate-resilient species and Climate Smart Agriculture (CSA) practices 

Transformed public-private agricultural 

extension system, better linked to agriculture 

research, delivering improved products (crop, 

livestock, fisheries) and technology for 

adoption and adaptation  

• Number of farmers who self-evaluate that they are climate-resilient and have come to have a 

better understanding about the linkage between agriculture and CRM (especially in at-risk 

regions) [LEFT OFF HERE 07/02/18] 

• Number of human resources in extension sector who self-evaluate that they have come to have a 

better understanding about the linkage between agriculture and CRM after the capacity-building 

program 

• Number of farmers who are satisfied with the adoption of extension techniques into their 

production practices for their climate resilience 

Develop (or revive) effective education and 

training to build “human capital” in the 

agricultural and food sector in response to the 

evolving needs of farmers and the private 

sector in rural areas  

• Number of students who come to work for the CRM and agriculture sector after they complete 

the agriculture courses with CRM contents 

More efficient and sustainable irrigation and 

water use systems  
• Degree of integrated water-resources-management implementation (SDGs indicator, in CRM 

and agriculture sector) 

• Dependency on rain-fed agriculture or resources 

• Area irrigated (% of total arable land) 

• % reduction in farming income variability (especially in at-risk regions) 

• % crop yield improvement in years of climate extremes (especially in at-risk regions) 

• % increase in average crop yield (especially in at-risk region) 

• Number and distribution of water storage facilities (especially in at-risk region) 

• Number of hydrological studies to establish resources for sustainable groundwater utilization 

• Diversification rate of water resources 

• The quality and availability of groundwater 

• Number of farmers who self-evaluate that they are climate-resilient and come to have a better 

understanding about climate-resilient water management measures 

• Monetary value of the annual damage to irrigation and water-use systems from climate hazard 

(especially in at-risk region) 

• Number of WUAs with irrigation management policies and strategies to prevent damage from 

climate hazards  
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Desired outcomes* Investment priorities 

Increased use of improved crop production 

inputs and technologies by crop growers  
• Average income of small-scale food producers, by sex and indigenous status (SDGs indicator) 

• Proportion of agricultural area under productive and sustainable agriculture (SDGs indicator) 

• Number of studies focusing on seed and planning material, soil fertility management, and plant 

disease and pest management with the CRM approaches 

• Number of plant diseases, influenced by climate change, reported to the plant disease 

management system 

• Number of farmers who self-evaluate that they are climate-resilient and have come to have a 

better understanding about the climate-resilient crop production 

• Number of climate-resistant seed varieties 

• % increase in actual use of climate-resilient seed varieties (especially in at-risk regions) 

• % reduction in farming income variability (especially in at-risk regions) 

• % crop yield improvement in years of climate extremes (especially in at-risk regions) 

• % increase in average crop yield (especially in at-risk regions) 

• Change in nitrous oxide emissions caused by nitrogen fertilizer use 

Increased application of appropriate 

mechanization in the agricultural value chain  

 

Increased use of improved livestock and fish 

breeding and health and husbandry services 

and technologies by livestock and fish 

producers  

• Average income of small-scale food producers, by sex and indigenous status (SDGs indicator) 

• Number of studies focusing on ecosystems transformed because of climate change and climate-

resilient animal and fish breeding and health and husbandry services 

• Number of animal diseases, influenced by climate change, which are identified and controllable 

by current technology 

• Number of farmers who self-evaluate that they are climate-resilient and have come to have a 

better understanding about the climate-resilient livestock and fishery production 

• % reduction in farming income variability (especially in at-risk regions) 

• Mortality and disease prevalence rate of livestock and fisheries in years of climate extremes 

(especially in at-risk regions) 

• % increase in average production (especially in at-risk regions) 

• Area and percent of grazing land with a significant change in extent of bare ground (especially 

in at-risk regions) 

• Number of livestock on grazing land (especially in at-risk regions) 

• Estimate of methane emissions from livestock industry in Myanmar 
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Desired outcomes* Investment priorities 

Sustainable Farming, Good Agricultural 

Practices (GAP), and Good Veterinary 

Husbandry Practices (GVAHP) established 

and adopted  

• Number of farming households who adopt GAP as their adaptive farming practices 

Resilience of farmers to climate change and 

disasters improved  
• Number of climate-resistant varieties 

• % increase in actual use of climate-resilient varieties (especially in at-risk regions) 

• Mortality and disease prevalence rate of crop, livestock, and fisheries in years of climate 

extremes (especially in at-risk regions) 

• Number of farmers who can access  early warning climate data via at least one outlet 

• Number of farmers who self-evaluate that they are climate-resilient and have come to have a 

better understanding of the climate-resilient measures like CSA 

• % reduction in farming income variability (especially in at-risk regions) 

• % increase in average production (especially in at-risk regions) 

• Number of producers with appropriate access to the intellectual property rights (IPRs) needed 

for the deployment of the CSA technology (especially in at-risk regions) 

Pillar 3: Competitiveness 

Improved business environment, information 

and investment along the agri-food supply 

chain.  

• Increase in on-farm and off-farm income of rural households (especially in at-risk regions) 

Protected intellectual property rights for the 

agricultural and food sector.  
• Number of producers with appropriate access to the IPRs needed for climate-resilient farming 

production 

Reliable quality system developed that helps 

farmers and food processors get higher prices 

for higher quality goods, incentivizing quality 

upgrading  

 

Enhanced framework for gender-equitable and 

participatory planning and implementation 

of rural development programmes 

institutionalized  

• Number of regional communities with common strategies or countermeasures directed toward 

the impact of CRM on the agriculture sector (especially in at-risk regions) 



43 

 

Desired outcomes* Investment priorities 

Rural infrastructure improves smallholder 

agriculture efficiency and profitability.  
• Degree of integrated water resources management implementation (SDGs indicator, in CRM 

and agriculture sector) 

• CO2 emission per unit of value added (SDGs indicator) 

• Dependency on rain-fed agriculture or resources 

• Area irrigated (% of total arable land) 

• Number and distribution of water storage facilities (especially in at-risk regions) 

• Number, capacity, and distribution of renewable power plants  

• % decrease in monetary damages to energy facilities due to climate hazards (especially in at-risk 

regions) 

• Electrification rate (especially in at-risk regions) 

• Decrease in GHG emissions by energy sector 

Increased competitiveness and stakeholder 

participation in agricultural value chains 

engaged with prioritized commodities  

• Number of trainers who self-evaluate that they have come to have a better understanding about 

the linkage between agriculture and CRM after the capacity building (Training of Trainers 

[ToT]) program 

Enhanced food quality and safety   

Improved access to a range of financial 

services for farmers and agribusiness 

enterprises  

• Number of farmers who are protected by an agricultural insurance program from climate risks 

 

Trade facilitated growth in agri-food and 

agricultural products exports  
• Raise energy efficiency for less GHG emissions from transportation activities in trade sector 

Source: Authors’ compilation based on Annex 1. 

Note: * = Myanmar, MOALI (2018) 
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