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Foreword

In a world of climate change and headline grabbing cyclones, El Niño is one of the 

most unspoken climate risks in East Asia and the Pacific. It is a cyclical event that 

consistently ravages the region’s economies and agricultural sectors with droughts and 

water scarcity. In turn, La Niña, the cool phase which typically occurs the year after an 

El Niño event, often brings extensive damage from floods and heavy rainfall. El Niño 

has occurred eight times since 1980, with the most recent event, from 2014 to 2016, 

being the most severe, causing billions of dollars in damage to the region. Experts fore-

cast another El Niño event, predicted to affect East Asia and the Pacific in the winter 

of 2018–2019. 

Given the cyclical nature of the El Niño–Southern Oscillation (ENSO) events, it is crit-

ical that governments have plans in place to face the threat. The research presented here 

is the first to carry out in-depth economic modeling to calculate changes in agricultural 

production, gross domestic product, household welfare, and poverty levels from both 

El Niño and La Niña in East Asia and the Pacific. It also estimates how certain pol-

icy interventions could mitigate these impacts. As such, the Striking a Balance reports 

could be important tools for policy makers in Cambodia, Lao PDR, Myanmar, the Phil-

ippines, and  Vietnam—the five countries examined in the series.

The reports’ findings are concerning: the authors estimate El Niño produces GDP, con-

sumption, and income losses for all households, in all countries, regardless of income 

level, urban-rural location, or gender. El Niño threatens to raise food prices, with 

women and poor people set to suffer the most because they spend more of their income 

on food. Because of this, El Niño could threaten the region’s poverty reduction and food 

security advances from the past decade. Fortunately, the reports also find there may be 

opportunities to harness the heavier rainfall which occurs during La Niña to achieve 

some GDP, consumption, and poverty reduction gains. 

Regional governments have made inroads in preparing for climate events like floods 

and other natural disasters, but more could be done to prepare for ENSO specifically. 

This includes building resilience and preparedness by investing in early warning sys-

tems, developing national action plans, and cooperating with other East Asia–Pacific 

9960_Myanmar_NEW.indd   9 3/1/19   10:08 AM
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countries on ENSO-related challenges, which are regional in nature. Striking a balance 

among these various policy options, and between El Niño and La Niña management, 

demands concerted effort. It is our hope that this report will catalyze collective action 

and help governments and other national and subnational stakeholders achieve that 

balance.

Juergen Voegele 

Senior Director 

Food and Agriculture Global Practice 

The World Bank
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Overview

This report’s aim is to raise awareness on El Niño–Southern Oscillation (ENSO) 

events among Myanmar’s policy makers and stakeholders. Particularly, the aim 

is to guide them on preparedness and resiliency building measures. It does this by 

providing information on ENSO’s social, poverty, economic, and agricultural impacts 

in Myanmar and outlining ways forward. The report finds that ENSO’s impacts vary 

from region to region but tend to exacerbate current climatic trends. Myanmar’s gov-

ernment attempted to prepare for, and respond to, the 2016 El Niño, but capacity and 

organizational constraints limited its effectiveness. Preparing for ENSO is important 

because of Myanmar’s low resilience to climate shocks, the importance of agriculture 

for the national economy, the rural and poor populations’ climate vulnerability, and the 

lack of research on ENSO in Myanmar. This report is timely given the high likelihood 

of Myanmar facing another El Niño in winter 2018/2019. 

ENSO has important impacts on Myanmar’s 
climate, agriculture, economy, and society

Myanmar is highly vulnerable to ENSO-related climate shocks. ENSO describes 

naturally occurring ocean and atmospheric temperature fluctuations that can have 

major implications on global weather patterns. Historical data show the two phases 

of ENSO, El Niño and La Niña, tend to depress and increase average rainfall, respec-

tively. Between 1980 and 2015, there were eight El Niño events in Myanmar. Histor-

ical rainfall patterns show average annual rainfall was about 10 percent lower during 

El Niño years in the summer months and 4 percent higher during La Niña, years com-

pared to non-ENSO years (see the left side of Figure A).1 ENSO has been linked to 

extensive drought and flooding. For example, during the 2016 El Niño, 1,700 villages 

experienced water shortages.2 Also, ENSO impacts tend to be highly localized, with 

certain areas more affected than others during the same event. For example, 15 mil-

lion people, mainly farmers, suffered from the effects of El Niño in just three regions 

1 Authors’ reanalysis using the University of East Anglia Climatic Research Unit-Time Series (UEA 
CRU-TS) v4.0.
2 FAO (2016).
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in 2016: Sagaing, Magaway, and Ayeyarwady.3 This uncertainty makes planning for 

ENSO events a challenge. This is further exacerbated by Myanmar’s low coping and 

absorptive capacity,4 which is the capacity to respond to disasters and implement 

development preparedness measures.

ENSO’s impacts on agriculture affect Myanmar’s entire economy. Myanmar’s 

agricultural sector contributes 30 percent to the country’s gross domestic product 

(GDP) and accounts for 60 percent of employment.5 As such, many people are reliant 

on agriculture for their livelihoods and are vulnerable to ENSO-related climate shocks. 

Agriculture is even more important when considering its linkages with downstream 

sectors and consumers in domestic and foreign markets. As such, any shocks to agri-

culture cause reverberations across the entire economy, with serious implications on 

welfare, food security, and national poverty levels. 

Analysis conducted in this report shows that crop yields tend to decline during 

El Niño and increase during La Niña. In fact, yield gains during La Niña are slightly 

larger than yield declines during El Niño, in percentage terms. This was not common 

in other countries where similar crop analyses were conducted. In those countries, 

El Niño was found to be more damaging to crop yields than La Niña was helpful.6 In 

line with historic data, the model shows ENSO affects bean yields, which tend to be 

grown in the North, more than other crops in Myanmar. Rice, which is Myanmar’s 

most important crop and cultivated mostly in the South, sees yields decrease by six 

percent during El Niño, and increase by about the same amount during La Niña. The 

3 Agencia EFE (2016).
4 World Risk Index 2015, cited in International Monetary Fund (2016).
5 MOALI (2016).
6 Other countries with ENSO crop simulations include Laos, Vietnam, Cambodia, and the Philippines.

FIGURE A: Differences of Rainfall between ENSO and non-ENSO Years (1980–2015) 
between May and October (left) and Main Cropping Areas (right).
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Central part of the country, which sees frequent droughts during El Niño, grows some 

maize but very little rice or beans, so crops are minimally impacted. Myanmar’s veg-

etable growing areas are more evenly spread across the country, and simulations show 

yields decrease by 3 percent during El Niño and increase by 4 percent during La Niña.

ENSO events may adversely affect Myanmar’s livestock and fishery sectors, but 

evidence is inconclusive. There are more high temperature-humidity days during La 

Niña years, which can cause heat stress for livestock. From 1951 to 2010, La Niña 

years have four more hot days than neutral and El Niño years, which have about 25 

such days per year. Poultry are sensitive to heat, with strong declines in feed intake, 

egg size, and egg quality.7 Swine and cattle are also sensitive to heat, with negative 

outcomes evident at high temperatures.8 Reports show drought led to fodder shortages 

and weak and unhealthy cows and goats, which forced herders to sell meat at lower 

prices,9 and high temperatures led to increased pest populations and disease outbreaks 

among livestock populations.10 Fisheries, which contribute to about 10 percent of 

national GDP,11 saw declines in fishing stocks during El Niño but is unclear if this 

was because of higher water temperatures or overfishing. Generally, temperatures in 

Myanmar are mild, and ENSO is not expected to change these dramatically enough to 

cause major concerns.

Simulations indicate El Niño causes significant economic losses, but La Niña gen-

erates nearly as much in economic gains. National GDP is 0.8 percent lower during 

El Niño years compared to non-ENSO years. But, even small percentage reductions in 

national GDP can imply substantial monetary losses. For example, a 0.8 percent drop 

in national GDP equals $421 million in lost value-added.12 El Nino impacts an even 

larger portion of the agricultural sector, which sees GDP fall by 2.7 percent. By con-

trast, La Niña’s impacts on the agricultural sector expand the economy. Simulations 

show national GDP gains during La Niña ($400 million) almost offset GDP losses 

during El Niño ($421 million), with the agricultural sector gaining the most ($444 

million). In fact, GDP gains in the agriculture sector during La Niña are higher than 

losses in the agriculture sector during EL Niño: a 3.0 percent gain compared to a 2.7 

percent loss. This positive net effect is strongest in the North and South regions where 

agriculture is most prominent (see right side of Figure A).

7 Lara and Rostangno (2013).
8 Wegner and others (2016).
9 Kyi (2012).
10 NAPA (2012).
11 ACF (2015).
12 Measured in 2015 prices.
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ENSO has greater negative impacts on poor and rural households than on afflu-

ent and urban households. Simulations show all households experience a decline in 

consumption, or welfare, during a strong El Niño event. However, rural households 

suffer over twice as much in consumption losses (0.74 percent loss) than urban house-

holds (0.34 percent loss). Rural households are more likely to be farmers, and they 

spend a larger share of their incomes on food, which sees higher prices during El Niño. 

Urban households, as net consumers of food products, are also hurt by higher food 

prices but not to the level of rural households. Simulations also show lower income 

households are affected slightly worse by El Niño, experiencing a 0.72 percent con-

sumption loss, compared to a 0.61 percent consumption loss, on average, for all house-

holds. This is partly because poor households are more dependent on incomes from 

low-skilled farming. Also, the regions with the most rainfall variability during ENSO 

tend to be poorer and less able to cope.13 Rising food prices during El Niño–related 

shocks more negatively impact the poor, who spend a larger share of their income on 

food. El Niño is also predicted to exacerbate poverty. Simulations show a typical El 

Niño raises the national poverty rate by 0.6 percentage points during the event period, 

which is equivalent to an additional 300,000 people living below the poverty line.

Female-headed households are slightly less affected than male-headed house-

holds by strong El Niño events, but women are less able to recover. Women play an 

important role in agriculture in Myanmar: about 48 percent of women are employed 

in agriculture compared to 51 percent of men.14 Simulations show female-headed 

households are slightly less affected by strong El Niño events, both in rural areas 

and nationally, than male headed households. This outcome may reflect differences in 

male and female land ownership, with women less likely to own farmland, and thus 

less likely to have incomes directly affected by ENSO shocks. This does not mean 

that male-headed households become poorer than female-headed households after an 

ENSO event; women remain poorer. Moreover, women and girls have lower recovery 

capacity than men.15 This is because of limited geographic and occupational mobility; 

lower access to employment and financial resources; and higher food insecurity and 

malnutrition.16

13 Someshwar and others (2009).
14 2017 employment in agriculture (% of male-female employment) (modeled ILO estimate). International 
Labour Organization, ILOSTAT database. Accessed through the World Bank. Available at: https://data 
.worldbank.org/indicator/sl.agr.empl.zs 
15 UN Women (2015).
16 UN Women (2015).
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Myanmar has taken actions to support  
ENSO preparedness, but there is room  
for improvement

The government of Myanmar has recently taken steps toward addressing longer 

term weather- related risks, like ENSO. In 2016, a new government came to power 

in Myanmar. Since then, the country began a transformation toward a more open econ-

omy, where foreign and private sector investments are encouraged. It was also in 2016 

that the government enacted several measures to directly prepare for ENSO events. 

The government approved an El Niño risk mitigation plan and conducted an El Niño 

Outlook Forum,17 which brought together relevant stakeholders and representatives 

from the media, government agencies, and international organizations to discuss El 

Niño’s potential impacts and preparedness measures.18 However, in the end, much of 

the El Niño funding support was diverted to provide important aid and drinking water, 

not to improve preparedness. Prior to 2016, the government began developing institu-

tional and policy reforms to address climate change and related disasters. Since then, 

these efforts have quickened. 

The government’s important steps to prepare for ENSO in 2016 also revealed 

areas to strengthen. These include the following:

Government-specific areas to strengthen

• Myanmar would benefit from policies and action plans for slow onset, ENSO- 

related shocks. There are several relevant strategies addressing climate change and 

natural disasters, but few specifically for ENSO events. 

• There are opportunities to strengthen Myanmar’s Early Warning Systems (EWS). 

The Department of Meteorology and Hydrology (DMH) could improve its EWS 

infrastructure and capacity to implement a fully effective EWS. 

• Myanmar’s budgeting system could become more efficient and effective in respond-

ing to ENSO events. Contingency funds are often underutilized, and ministry bud-

get allocations could have broader focuses. 

• There are opportunities to improve coordination and human capacity on ENSO- 

related themes. Since ENSO has not yet been mainstreamed into government strat-

egies, there remains institutional overlap and areas to raise awareness and human 

capacity.

17 DMH and ADPC (2016).
18 DMH and ADPC (2016).
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General areas to strengthen 

• The country’s agricultural stakeholders have yet to apply, at sufficient scale, appro-

priate water and agricultural management practices. Also, the country has not been 

effective in locating and harvesting water resources, particularly groundwater.

• Myanmar suffers from resource and capacity constraints. Myanmar is in the lowest 

quintile of countries in coping capacity and absorptive capacity.19 

• There is insufficient research and knowledge on ENSO in Myanmar. Limited infor-

mation makes it difficult to forecast and assess ENSO-related calamities. 

• Gender issues could be mainstreamed into agricultural planning in Myanmar, 

including into climate change or disaster risk planning. Policy makers, extension 

workers, development planners, and other local government agencies need greater 

female participation in local and national economic activities.

Policy interventions can offset ENSO-related 
losses

Introducing drought tolerant seed varieties and investing in irrigation infrastruc-

ture are the most effective interventions for mitigating GDP losses during El Nino. 

In-depth modeling carried out under this study simulated six policy  interventions—

including introducing drought-tolerant crop varieties, expanding irrigation, restricting 

rice exports, storing and distributing grains, expanding social protection coverage (or 

social transfers), and applying all of these policy interventions simultaneously—to 

understand how they would mitigate El Niño’s impacts on GDP, household welfare, 

and poverty. Simulations show that introducing drought-tolerant varieties reduces 

national GDP losses from $421 million without interventions to $169 million. 

Expanding irrigation also offsets El Niño–related GDP losses by making overall crop 

production more resilient to climate shocks and raising yields during normal years. 

Cash transfers and rice export bans, by contrast, are largely ineffective at mitigating 

El Niño–related GDP losses. Distributing stored grains would actually have a nega-

tive impact on agricultural GDP because it increases competition with current farm 

outputs. Overall, when all interventions are combined and implemented concurrently, 

there is a GDP gain of $16 million during El Niño events. 

Investing in on-farm risk mitigating measures is effective in reducing household 

welfare losses during El Niño events. Simulations show, as with GDP, that on-farm 

19 IMF (2016).
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investments, like expanding irrigation use and providing drought-tolerant seed variet-

ies, reduces consumption losses across the income distribution. Restricting exports and 

extending social transfers are less effective because they have fiscal implications that 

may outweigh their benefits. When all policy scenarios are implemented at once, total 

consumption losses during El Niño are reversed, with all households benefitting from 

the policy package. Urban households stand to benefit more than rural households from 

policy interventions, despite being less affected by El Niño: a 1.91 percentage swing 

from no interventions to all interventions for urban households, compared to a 1.61 

percentage swing for rural households. This is because urban consumers benefit from 

lower food prices, whereas rural household benefits are partially offset by lower food 

prices paid to farmers. Simulations show both male-headed and female-headed house-

holds benefit from on-farm investments, but female-headed households benefit more 

from introducing drought- tolerant seeds than any intervention for any gender. This is 

because female households grow more cereal and food crops, and because, by virtue 

of being poorer, they spend a larger share of their incomes on cereals. Female-headed 

households also benefit more from cash transfers, in part because they are poorer and 

more likely to be targeted in a progressive transfer scenario. Male-headed households 

benefit the most from policy interventions in general, enjoying a 1.57 percentage gain 

in consumption levels from a no-intervention to an all-intervention scenario.

On-farm risk mitigating measures are again the most effective at preventing 

people from slipping into poverty during El Niño. Simulations show introducing 

drought-tolerant seed varieties can decrease the number of people living in poverty 

by 123,500, despite El Niño. Additional irrigation would negate about two-thirds of 

the negative poverty outcomes from a strong El Niño, while the other options would 

negate poverty declines by less than a third each. Interestingly, cash transfers are not 

particularly effective at mitigating poverty impacts. Again, implementing all interven-

tion scenarios concurrently would reduce poverty significantly. In fact, there would 

be about 830,000 fewer people living below the poverty line if all interventions were 

applied compared to if no interventions were applied. There are definite synergies 

among building resilience to ENSO, poverty reduction, and greater food security. 

The government can take additional actions  
to improve ENSO preparedness

There are many opportunities to improve ENSO preparedness and resilience. In 

Table A, recommendations are divided into two groups: preparedness and resilience. 

Preparedness are measures specifically geared toward ENSO and should, ideally, be 

9960_Myanmar_NEW.indd   19 3/1/19   10:08 AM



xx Striking a Balance: Managing El Niño and La Niña in Myanmar’s Agriculture

TABLE A: Summary of Recommendations and Proposed Actions.

Recommendation Actions S M/L

Pr
ep

ar
ed

n
es

s

Prepare response 
measures for ENSO-
related events 

• Ensure emergency response inputs and supplies are 
available and connectivity infrastructure is adequate. 

X

Form a national 
ENSO task force

• The interministerial task force would develop a 
comprehensive framework to prepare for future 
ENSO events. 

X

• It would help define the roles of government 
agencies and guide relevant ministries in developing 
their own ENSO strategies.

X

Create a 
government focal 
point on ENSO

• Coordinate responses within the government, at 
both the local and national levels, and with non-
governmental stakeholders. 

X

• Streamline government units, programs, and policies 
related to ENSO and other natural shocks.

X

Harness La Niña’s 
rebound

• Make plans to improve water use efficiency. X

• Take measures to reduce flood risk in flood-prone 
areas.

X

Improve financing 
mechanisms for 
ENSO events

• Assess constraints to the current contingency 
budgeting system and make improvements.

X X

• Explore creating catastrophe bonds and index-based 
weather insurance

X

Develop detailed 
risk maps

• Develop maps collaboratively with stakeholders from 
various sectors and disciplines. 

X

• Access information from global and regional 
technical agencies and through risk assessments. 

X

Update Early 
Warning Systems

• Develop warnings that are months in advance of 
ENSO-related disasters with academic institutions.

X

• Identify forecasting needs within DMH. X

in place before the next ENSO event occurs. These actions will significantly empower 

people to cope, respond, and recover from damaging ENSO events. Resilience, by 

contrast, are measures that are not specifically tailored to ENSO, but that will build 

individuals’ and organizations’ ability to adapt to multiple forms of risks and shocks 

without compromising long-term development. Recommendations in red are a high 

priority, recommendations in tan are a moderate priority. The final two columns denote 

short-term (S) actions that could be completed within a year, and medium- to long-

term (M/L) actions that require more than a year to achieve.
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(continued)

Recommendation Actions S M/L

Pr
ep

ar
ed

n
es

s

Improve 
dissemination 
channels for EWS 
information

• Simplify highly technical forecasts from other 
international meteorological agencies. 

X

• Interpret internationally monitored ENSO 
information for Myanmar’s context. 

X X

• Supplement these efforts with text messaging and 
other communication channels.

X X

Target vulnerable 
regions

• Target the central dry zone and the Ayeyarwady 
Delta for both shorter term and longer term 
resiliency policies. 

X X

• Evaluate and scale up best practices if feasible. X X

Promote crop 
diversification

• Diversify away from rice to less water demanding 
crops through improved extension services.

X X

• Revise government policies that favor rice 
production.

X

Selectively invest 
in cost-effective 
irrigation

• Encourage a diversified set of irrigation systems. X X

• Assess the potential and sustainability of exploiting 
groundwater resources for irrigation. 

X X

• Reform water resource policies to improve efficiency 
among and within sectors. 

X

R
es

ili
en

ce

Raise national 
ENSO awareness 
and build capacity.

• Mainstream the concept of ENSO with stakeholders 
and the public. 

X

• Develop a multi-sectoral communications program 
that promotes awareness and education.

X X

• Stakeholders should participate in local, national, 
and international forums or dialogues.

X

Integrate a 
regional approach 
to ENSO

• Begin dialogues with potential partners on ENSO 
response.

X

• Identify areas of cross-border vulnerability and 
potential infrastructural cost sharing. 

X

Continue to open 
the economy and 
provide access 
to international 
partners

• Leverage support from the international community 
for knowledge and resources.

X X

Improve rural 
infrastructure

• Assess the condition of rural infrastructure. X

• Develop maintenance and upkeep plans. X X

• Seek international financing sources. X X
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TABLE A: Continued.

Recommendation Actions S M/L

R
es

ili
en

ce

Strengthen social 
safety nets (SSNs)

• Assess constraints to expanding current SSNs. X

• Move toward increased funding, skills development, 
and capacity building in order to implement current 
government guidelines on SSNs.

X

• Adjust these programs to be more responsive to 
droughts by expanding these systems in times of 
ENSO-related crises.

X X

Target women • Develop a strategy targeting women who are 
vulnerable to ENSO.

X

• Develop quotas or guidelines to empower women in 
leadership or coordination positions in ENSO efforts.

X
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Introduction 

This report’s aim is to raise awareness on El Niño–Southern Oscillation (ENSO) 

events among Myanmar’s policy makers and stakeholders. Particularly, the aim 

is to guide them on preparedness and resiliency building measures. It does this by 

providing information on ENSO’s social, poverty, economic, and agricultural impacts 

in Myanmar and outlining ways forward. The report finds that ENSO’s impacts vary 

from region to region but tend to exacerbate current climatic trends. Myanmar made 

attempts to prepare for, and respond to, the 2016 El Niño, but capacity and organiza-

tional constraints limited its effectiveness. Preparing for ENSO is important because 

of Myanmar’s low resilience to climate shocks, the importance of agriculture for the 

national economy, the rural and poor populations’ climate and economic vulnerability, 

and the lack of research on ENSO in Myanmar. 

Myanmar is highly vulnerable to ENSO-related climate shocks. Historical data 

show the two phases of ENSO, El Niño and La Niña, tend to depress and increase 

average rainfall, respectively. ENSO has been linked to extensive drought and flood-

ing, affecting agricultural inputs and productivity, including in the livestock and 

fishery sectors.20 For example, during the 2016 El Niño, 1,700 villages experienced 

water shortages,21 affecting 5.4 million hectares of farmland in Myanmar’s central dry 

regions and the Ayeyarwady Delta.22 It also affected livestock and fisheries and dam-

aged crucial infrastructure.23 During 2015, La Niña and an intense seasonal monsoon24 

20 https://reliefweb.int/sites/reliefweb.int/files/resources/El%20Nino%20report-%20finalized%20
ESCAP07082017.pdf
21 FAO (2016).
22 Agencia EFE (2016).
23 ACF International (2015).
24 Cyclone Komen also occurred around this time.

CHAPTER 1
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led to flooding that affected almost 400,000 hectares of farmland.25 Also, ENSO 

impacts tend to be highly localized, with certain areas more affected than others during 

the same event. For example, 15 million people, mainly farmers, suffered from the 

effects of El Niño in just three regions in 2016: Sagaing, Magaway, and Ayeyarwaddy.26 

This uncertainty makes planning for ENSO events a challenge in Myanmar. This is 

exacerbated by Myanmar’s extremely low coping and absorptive capacity, which is the 

capacity to respond to disasters and implement development preparedness measures.

ENSO’s impacts on agriculture affect Myanmar’s entire economy. Myanmar’s 

agricultural sector contributes 30 percent to the country’s gross domestic product 

(GDP) and accounts for 60 percent of employment.27 As such, many people are reliant 

on agriculture for their livelihoods and, therefore, vulnerable to ENSO-related climate 

shocks. Agriculture is even more important when considering its entire agriculture 

food system (AFS), or rather, its linkages with downstream sectors and consumers in 

domestic and foreign markets. As such, any shocks to agriculture cause reverberations 

across the entire economy, with serious implications on welfare, food security, and 

national poverty levels.

Myanmar’s rural poor are especially vulnerable to ENSO-related shocks. Poverty 

remains pervasive in Myanmar, with about a quarter of the population living below 

the poverty line.28 Most poverty is concentrated in rural areas, where 70 percent of 

the population lives.29 As we will see, a strong El Niño could push 300,000 additional 

people below the poverty line. This is because ENSO raises food prices and food inse-

curity,30 both of which lead to greater malnutrition31 and consumption poverty, since 

poor families spend more of their incomes on food. The poorest rural families are often 

landless and rely on low-skilled farm jobs for their livelihoods. This means they may 

not benefit like land owners from food price increases but will suffer the most during 

production declines. Poor people also have fewer assets to sell during climate shocks 

to smooth consumption.

This report is timely given the lack of research on ENSO in Myanmar and the 

high likelihood of Myanmar facing another El Niño in the medium term. ENSO 

policy is complicated because it is difficult to disentangle ENSO’s impacts from those 

25 Ministry of Commerce (MOI 2015). 
26 Agencies EFE (2016).
27 MOALI (2016).
28 ADB (2005, 2011, and 2017a).
29 MOALI (2016); Goodbody and others (2016).
30 Dawe and others (2009).
31 Alderman and others (2006).
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BOX 1: Methodology.

The report synthesizes available evidence and presents new analyses on ENSO’s impacts 

on Myanmar’s weather, agricultural production, poverty levels, and the broader economy. 

The evidence comes from a secondary literature review, an analysis of historical data, and a 

series of simulations. Simulations were carried out using two models. The first is the Deci-

sion Support System for Agrotechnology Transfer (DSSAT) model, which is widely used by 

agricultural researchers to understand crop production system dynamics and simulate differ-

ent farm management and environmental changes, including climate variability associated 

with ENSO. The second is a Computable General Equilibrium (CGE) model. The models 

simulate: (i) potential agricultural productivity under various conditions, including water 

scarcity, different planting months, and low or high fertilizer use; (ii) the indicative impacts 

of ENSO on livestock using the Temperature Humidity Index (THI); (iii) economic out-

comes associated with these productivity losses (usually during El Niño) and gains (usually 

of other climate shocks, natural disasters, and economic cycles. This makes it difficult 

to design policies and response mechanisms that mitigate ENSO-related welfare losses 

and economic damages. There is also a lack of empirical quantitative evidence on the 

effects of ENSO, climate change, and natural disasters on Myanmar’s agricultural and 

national economies. Moreover, no climate-related studies measure economy-wide out-

comes. At the time of writing this report, forecasts predict at least a 70 percent chance 

of another El Niño event occurring during the winter of 2018/2019.32

Roadmap

This report evaluates El Niño and La Niña’s impacts on agricultural production—

particularly of crops, livestock, and fisheries—and how these affect the national 

economy and household poverty. It then looks at the actions taken by Myanmar’s 

government to mitigate losses associated with ENSO events, including its preparation 

for and response to the 2016 El Niño. This revealed several areas where Myanmar can 

improve its ENSO preparedness. Next, the report simulates how well certain policy 

options mitigate ENSO-related GDP, consumption, and poverty losses. It concludes by 

recommending actions to enhance Myanmar’s preparedness for future ENSO events. 

Box 1 provides a brief description of the research’s methodology. 

32 NOAA (2018); http://www.cpc.ncep.noaa.gov/products/analysis_monitoring/enso_advisory/ensodisc 
.shtml

(continued)

9960_Myanmar_NEW.indd   3 3/1/19   10:08 AM



4 Striking a Balance: Managing El Niño and La Niña in Myanmar’s Agriculture

during La Niña); (iv) economic outcomes, including spillover effects associated with cer-

tain policy changes, such as providing drought resistant crop varieties, increasing irrigated 

land, imposing export restrictions, increasing grain storage and distribution, providing 

social transfers or short-term income support to households, and a combination of these; and 

(v) poverty impacts on rural households with male and female household heads. Put simply, 

the model simulates the impact of historical ENSO events if they were to reoccur today and 

affect the current economy. This is valuable given the lack of systematic historical analyses 

of ENSO’s impacts on poverty and broader economic growth. The models do not simulate 

water supply constraints because of a lack of useable data. For the detailed methodology 

refer to Annex 1. Figure 1 depicts this report’s analytical framework.

FIGURE 1: Integrated Analytical Framework.

Crop management
Seed varieties; chemical 
fertilizer; irrigation; crop
calendar

Livestock & fisheries
Animal deaths; heat 
stress; ocean capture
stocks

Infrastructure
Roads and ports;
agricultural capital

Policies
Trade policies; price
policies (subsidies,
taxes); social safety nets

Weather and climate
Rainfall; temperature
(max, min)

Crop yield impacts
Spatial crop models
(DSSAT)

Economy-wide impacts
Dynamic spatial CGE
and microsimulation
model

Economy outcomes
GDP, poverty, etc.

Biophysical outcomes
Yields by crop and region

Te
m

pe
ra

tu
re

 h
um

id
ity

 in
de

x

BOX 1: Continued.
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BOX 2: Distinguishing ENSO from Climate Change.

ENSO and climate change are two separate phenomena that share many attributes and some 

key differences. Both are slow onset climate events that may not be immediately perceived 

by farmers or the wider society. This slow evolution of impacts creates policy challenges for 

both since fast and large-scale disasters, such as hurricanes and earthquakes, are more likely 

to compel action, but slow moving disasters, like drought, may never compel change. As 

such, ENSO preparedness and climate change preparedness share many of the same actions 

and priorities. However, there are also key differences. While ENSO is cyclical with impacts 

that will come and go, climate change impacts are more permanent and are predicted to keep 

getting worse. Because of this, ENSO interventions in agriculture can be implemented in the 

short and medium term during ENSO years, and discontinued during non-ENSO years when 

climate conditions return to normal. Whereas, climate change interventions in agriculture 

are long term and permanent. In other words, with climate change there is no returning to 

normal. Climate change can also alter the impacts of ENSO. For example, climate change 

may make areas previously suitable for agriculture, unsuitable. It may also make areas drier 

and more water scarce, and in the process, make those areas more vulnerable to El Niño.

ENSO Affects Myanmar

ENSO, or the El Niño–Southern Oscillation, describes naturally occurring ocean 

and atmospheric temperature fluctuations across the Pacific Ocean’s east central 

equator. These temperature fluctuations are considered ENSO when they are greater 

than 1 degree Celsius. They can have large-scale impacts on ocean processes and 

global weather patterns. ENSO consists of two opposite phases: El Niño and La Niña. 

El Niño is ENSO’s warm phase, while La Niña is ENSO’s cold phase. El Niño and 

La Niña episodes typically occur every four years and last nine to twelve months or 

longer. Refer to Box 2 for a distinction between ENSO and climate change.

CHAPTER 2
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Myanmar has three main agroecological zones. These zones—the central dry, 

coastal, and hilly zones (Map 1)—are delineated by topographic features and each 

zone’s relative exposure to the May-to- October southwest monsoon, which has major 

climate implications.33 Annual rainfall varies from 5,000 millimeters in the coastal 

zone to only 600 millimeters in the central dry zone.34 Temperatures range from 

above 43 degrees Celsius in the Central region to 36 degrees Celsius in the North, and 

29 degrees Celsius on the eastern plateau. Map 1 shows Myanmar’s major divisions, 

or states.

33 RIMES (2011).
34 Baroang (2013).
35 NAPA 2012 cited in MOAI (2015).
36 CartoGIS Services (2018).

MAP 1: Major Agroecological Zones (left)35 and National Subdivisions (right).36
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ENSO events exacerbate seasonal and regional weather patterns in Myanmar.37 

This leads to more flooding during the wet season and drier conditions during the 

dry season, which can cause mudslides and salt water intrusion, respectively.38 This is 

largely a result of Myanmar’s diverse topography and the complex interaction of three 

seasonal monsoons, including the Indian summer monsoon, the East Asian Western 

North Pacific monsoon, and the winter southeast Asian monsoon. ENSO can lengthen 

or shorten these monsoon seasons. As a result, the central dry zone—specifically 

Magwe, Sagaing, and  Mandalay—is prone to extreme high temperatures and drought. 

El Niño exacerbates these risks especially from July to December.39 The Ayeyarwady 

Delta and other coastal zones face greater risks of flash floods from storm surges, river 

bank overflows, and greater exposure to intense rainfall from the southwest monsoon 

(Map 2). Myanmar is already ranked as one of the most at-risk countries in the Asia- 

Pacific region to  climate-related shocks, such as floods, drought, and cyclones;40 ENSO 

exacerbates this risk.

Generally, the warm El Niño phase is drier than the cool La Niña phase in 

Myanmar. Historical rainfall patterns from 1980 to 2015 (Figure 2) show aver-

age annual rainfall was about 10 percent lower in the summer months (from May 

to October, the main growing season) during El Niño years compared to neutral, non-

ENSO, years. By contrast, average annual rainfall was about 4 percent higher in the 

37 MCCA (2017).
38 Policarpio and Sheinkman (2015).
39 Someshwar and others (2009).
40 UN-OCHA (2013).
41 MOECF (2012).

MAP 2: Areas Vulnerable to Various Climate-Related Risks.41
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8 Striking a Balance: Managing El Niño and La Niña in Myanmar’s Agriculture

summer months during La Niña years compared to neutral years, but with higher 

variability.43 Overall, La Niña had a 19 percent higher standard deviation from normal 

rainfall patterns than El Niño. This pattern is largely consistent across the country but is 

noticeably stronger in the central dry region during both El Niño and La Niña (Figure 3). 

Average rainfall differences in all regions were less than 13 percent above or below neutral 

year averages.

42 Authors’ reanalysis using the University of East Anglia Climate Research Unit-Time Series (UEA 
CRU-TS) v4.0.
43 Ibid.
44 Authors’ reanalysis using UEA CRU-TS v4.0. The boundaries, colors, denominations, and other 
information shown on any map in this work do not imply any judgment on the part of the World Bank 
concerning the legal status of any territory or the endorsement or acceptance of such boundaries.

FIGURE 3: Rainfall Differences between El Niño and Neutral Phase from 1980–2015  
in Subregions between May and October.44
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FIGURE 2: Monthly Rainfall Averages During ENSO Phases from  
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ENSO Affects Myanmar 9

Myanmar has experienced several El Niño events over the last few decades, with 

different impacts across regions. Between 1980 and 2016, there were eight severe El 

Niño events in Myanmar. The most severe occurred in 1987–1988, when average rain-

fall fell by a third in the Central region and by half in the southern regions relative to 

historical levels. Other strong El Niño events occurred in 1982–1983, 1997–1998, and 

2009–2010,45 with La Niña events usually following a year later. Box 3 describes the impacts 

from the 2015–2016 ENSO event. Figure 4 shows that certain El Niño events were more 

severe than other El Niño events for particular regions. For example, during the 1982–1983 

El Niño, the South saw an 18 percent rainfall reduction compared to a 24 percent rainfall

45 DMH (2016a).
46 World Bank (2016a).
47 Taft and Evers (2016).
48 FAO (2016).
49 ReliefWeb (2015).
50 Agencia EFE (2016); UCA (2016).
51 ReliefWeb (2016).
52 MOI (2015).

BOX 3: Impacts of the 2015–2016 ENSO in Myanmar.

The 2015–2016 El Niño event caused drier than normal conditions, especially in the center 

of the country. From April to July 2015, rainfall fell below the interannual average, resulting 

in droughts, fire hazards, disease outbreaks, and general water shortages that lasted until 

mid-2016.46 The central dry zone and the Ayeyarwaddy Delta’s groundwater levels fell, 

reducing domestic and productive (agriculture and fishery) water supplies. Overall, these 

were the two most affected regions.47

The 2015–2016 El Niño significantly impacted agricultural water availability. Overall, 

around 1,700 villages spread across the country experienced water shortages.48 The 2015 

drought prevented the Pyaungpya Dam in the Natogyi Township from supplying water to 

farmers in the Mandalay division, specifically the Myinni and Latwae villages of the Nato-

gyi Township.49 In 2016, at least ten regions suffering water shortages, affecting 5.4 million 

hectares of farmland in the central dry zone and 20 villages in the Tharbaung Township of 

the Ayeyarwady Delta.50 In the Sagaing region, three large water reservoirs dried up, leaving 

about 40,000 hectares of farmland uncultivable. As a result, farmers had to delay planting 

until the rains came in the monsoon season.51

Severe floods during the subsequent La Niña damaged farmland. Extreme monsoon weather 

in combination with Cyclone Komen caused severe floods in four states and destroyed 

40,000 hectares of farmland in Chin, Magway, Rakhine, and Sagaing. In addition, 1.6 mil-

lion households lost their homes in July and August, and thousands of irrigation canals were 

destroyed in 12 provinces during the cyclone and La Niña event.52 
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10 Striking a Balance: Managing El Niño and La Niña in Myanmar’s Agriculture

reduction in the north. However, during the 1987–1988 El Niño, the South saw a 

51 percent reduction in rainfall compared to an 8 percent reduction in the North. Refer 

to Annex 2 for a map of what regions are considered “North, Central, and South” in 

the simulations.

ENSO events, and their severity, are difficult to predict with accuracy, especially 

over the long term. Like other countries, Myanmar relies on international ENSO 

forecasts as the basis for their own forecasts. Future ENSO events are predicted using 

Coupled Ocean-Atmosphere General Circulation Models (CGCMs). These models sim-

ulate the complex interactions between oceans and climate systems, based on historical 

Sea Surface Temperature (SST) trends. There are still many technical and scientific 

challenges to modeling these complex oceanic and atmospheric processes. Moreover, 

ENSO forecasting is an actively researched area, and understanding is not complete. 

Internationally, the most reliable forecasts are made by combining and calibrating the 

output from various independent forecasting systems as multi-model ensembles suc-

cessfully predicted the timing of ENSO’s onset, peak, and decline.54 However, it is not 

known why some ENSO-related weather events are more extreme than others. In fact, 

ENSO severity predictions are largely unreliable. The United States’ National Oceanic 

and Atmospheric Administration (NOAA) assessed its ENSO forecast accuracy with 

different lead times.55 They concluded that ENSO severity forecasting was highly accu-

rate one month in advance, but much less accurate four months or longer in advance. 

53 Authors’ reanalysis using UEA CRU-TS v4.0. Underlying rainfall data for the 2014–2015 El Niño is 
only partial, covering up to December 2015, whereas the El Niño lasted until mid-2016.
54 Stockdale, Balmaseda, and Ferranti (2017).
55 Barnston (2014).

FIGURE 4: Average Rainfall Differences in Neutral and Strong El Niño Years.53
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ENSO Affects Agriculture 

Agriculture is an important part of Myanmar’s economy, but the sector’s relative 

weight in the economy has declined in recent decades. Overall, about one-fifth of 

Myanmar’s 68 million hectares of land is devoted to agriculture.56 Similar to other 

Asian countries, agriculture’s contribution to national GDP declined with the coun-

try’s economic development: agriculture was 57 percent of GDP in 2000 but 25 per-

cent in 2016.57 Employment in agriculture has also fallen from 76 percent in 2000 to 

60 percent in 201558 and 50 percent in 2017.59 Despite this, agriculture remains an 

important source of household income. This is especially true for the poor, with one-

third of residents in rural communities being landless farm laborers.60 Figure 5 shows 

agricultural GDP growth varies significantly from year-to-year, but per capita GDP 

was consistently positive and generally rising over the past two decades. The main 

exceptions to this trend were in 2010 and 2016, which were also major El Niño years, 

when agriculture growth declined. 

Myanmar’s agricultural sector is dominated by rice. Major crops, based on har-

vested land area, are rice, pulses, oilseeds, maize, and fruits.61 The main commodi-

ties, in order based on production value, are rice, beans, and chicken. Figure 6 shows 

that rice, which is promoted by the government, is twice as important as the next 

most valuable crop, beans. The main export commodities in order, based on value, 

are beans, sugar, rubber, and rice (Figure 7). Maize is also grown for export mar-

kets and domestic livestock feed. For its part, livestock is also an important sector in 

56 MOALI (2016).
57 WB-WDI (2018).
58 MOALI 2016.
59 WB-WDI 2018.
60 Hiebert and Nguyen (2012).
61 FAOSTAT, http://www.fao.org/faostat/en/#data/QC

CHAPTER 3
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62 Authors’ calculations using World Development Indicators (World Bank 2018).
63 FAOSTAT 2014–2016 values.

FIGURE 6: Share of Agricultural Production, value.63
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FIGURE 5: Growth and variability of agricultural GDP in Myanmar.62
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FIGURE 7: Share of Agricultural Export, value.64 
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Myanmar, consisting primarily of poultry, swine, and cattle. Fisheries, both inland 

and in coastal zones, are important for household incomes and food consumption. 

This production diversity makes Myanmar’s agriculture food systems more resilient 

to various ENSO-related climate shocks. Fortunately, the regions with the greatest 

ENSO-related impacts tend to be the least important agricultural regions.65 

Crops

Recent El Niño and La Niña events damaged crop yields in Myanmar. Several 

studies show that severe droughts during the 2009–10 El Niño event reduced the 

production of rice, pulses, sugarcane, and tomatoes.66 However, there were no quan-

titative measurements to verify these yield reductions. According to reports, major 

drought risk areas include the valleys of Chindwin and Ayeyawady Sittaung; the small 

mountain ranges of Zeebyu, Gangaw, Min-wun, Hman-kin and Bago Yomas; and the 

central dry zone areas.67 Agricultural yields decline during drought due to crop failure, 

64 FAOSTAT 2014–2016 values.
65 Someshwar and others (2009).
66 Yi, Hla and Htun (2013); Hom and others (2015); Policarpio and Sheinkman (2015); MCCA (2017).
67 NAPA (2012).

9960_Myanmar_NEW.indd   13 3/1/19   10:08 AM



14 Striking a Balance: Managing El Niño and La Niña in Myanmar’s Agriculture

severe water shortages, decreased river flows, and lower labor productivity. Decreased 

river flows in Rakhine state caused water shortages, which destroyed rice seedlings 

and reduced harvests—total damage was valued at $1.6 million in June 2010.68 Recent 

La Niña events led to excessive rainfall and flooding, damaging crops and degrading 

soils. This was most common near coastal areas and river systems, such as the Ayeyar-

waddy Delta.69 For example, about 1.7 million tons of rice were lost in the divisions of 

Mon, Bago, Rakhine, and Ayeyarwaddy during the July–October 2011 La Niña event.70 

Changes in rice and bean production during ENSO events are not apparent at the 

national level. This is measured by matching historical production data from 1961 to 

201471 to major ENSO events. By this measure, Figure 8 shows there is no apparent or 

consistent effect of ENSO phases on national rice yields. Rice yields increased rapidly 

after 1975, with a slight slowdown in the 1980s, before climbing steadily throughout 

the 1990s and 2000s. Over the last three decades, there were no trend disruptions 

during ENSO events other than during the 2015–2016 El Niño, which showed yields 

declining below the trend line. Figure 9 shows bean yields during ENSO events also 

track closely with longer term trends. The 1997 El Niño and 1998 La Niña, however, 

did show an initial decline in bean yields in 1997, followed by an increase in 1998, as 

would be expected. 

68 MCCA (2017).
69 NAPA (2012).
70 MCCA (2017).
71 FAO (2018). 
72 Own calculations using historical production data from FAO (2018).

FIGURE 8: Rice Yields (kg/ha) in Myanmar, 1961–2014.72
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ENSO’s crop impacts are more apparent at the subnational level. Aggregate 

national production can mask local impacts. Using subnational production data for 

the period 2003–2015, during which three El Niño and four La Niña events occurred, 

the country’s North, Central, and South showed slightly below-average production 

during El Niño and above-average production during La Niña. The largest variability 

was recorded for sesame in the wetter South region, where production was 7 percent 

lower than average during El Niño and 26 percent higher during La Niña. There was 

also a discernable link between regional rice production statistics and La Niña events 

(Figure 10).  

Simulations using spatial crop models confirm that crop yields tend to decline 

during El Niño and increase during La Niña. Figure 11 shows that yield increases 

during La Nina are slightly larger than declines during El Niño, in percentage terms. 

This is not common. In other countries where similar crop simulation analyses were 

conducted, El Niño was, on average, more damaging than La Niña was beneficial.74 In 

line with historical data, the model shows ENSO affects bean yields more than other 

crops in Myanmar. Most of the country’s bean cultivation occurs in the South region, 

where yields declined by 11 percent during El Niño, and rose by a similar margin 

during La Niña. In contrast, maize is grown mainly in the North, where yields showed 

73 Own calculations using historical production data from FAO (2018).
74 Other countries with ENSO crop simulations include Laos, Vietnam, Cambodia, and the Philippines.

FIGURE 9: Dry Bean Yields (kg/ha) in Myanmar, 1961–2014.73
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FIGURE 10: Percentage Difference of Average Crop Production between El Niño  
and La Niña Years from 2003–2015.75
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FIGURE 11: Changes in Beans, Maize, Rice, and Tomato Yields During 
El Niño and La Niña Years Compared to Average Years.76
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75 Myanmar Statistical Yearbook, Ministry of National Planning and Economic Development (2003–2015).
76 Authors’ analysis using DSSAT crop models.
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little response to ENSO. The Central portions of the country, which tend to be the dri-

est, contain most of the country’s remaining maize cultivation and experience the larg-

est yield changes: a 6 percent decline during El Niño and a 9 percent increase during 

La Niña, respectively. Rice cultivation is concentrated in the wetter South region. 

There, El Niño depresses rice yields by 6 percent, while La Niña elevates yields by 

roughly the same amount. The North and Center of the country, which are already 

dry and have little rice area, were minimally impacted. Myanmar’s vegetable growing 

areas are more evenly spread across the country. The crop models use tomatoes as a 

representative vegetable and reveal the largest yield changes are in the Central region: 

minus 3 percent during El Niño and plus 4 percent during La Niña.

Livestock 

Some studies show El Niño reduces access to livestock fodder and increases live-

stock diseases. There is little information on the impact of ENSO events on livestock 

production in Myanmar. One report shows that the 2009 drought led to fodder short-

ages and weak and unhealthy cows and goats, which forced herders to sell meat at low 

prices.77 Another report said high temperatures led to increased pest populations and 

disease outbreaks, such as foot-and-mouth disease, which adversely affected livestock 

populations.78

La Niña causes more high temperature-humidity days per year, which can 

lead to greater heat stress on livestock. This report models Myanmar’s Tempera-

ture Humidity Index (THI), which measures heat stress based on temperature and 

humidity, to characterize heat stress levels in cattle and poultry. Once the daily 

THI exceeds 75, cattle begin to experience the ill-effects of heat stress, such as 

slower growth or declining milk productivity.79 Poultry experience strong declines 

in feed intake, egg size, and egg quality at 80.80 Swine see negative outcomes at 

68. Modeling shows La Niña, because of higher humidity, increases the number 

of high THI days in Myanmar, while El Niño, which is less humid, decreases the 

number of high THI days. More specifically, there are four more days per year 

with a maximum THI of 80 to 90, or moderate to severe heat stress, during La Niña 

than during non-ENSO years, which have a total of 24 to 26 such days. NASA’s 

POWER dataset81 shows there are seven more moderate or severe THI days per 

77 Kyi (2012).
78 NAPA (2012).
79 West (2003).
80 Lara and Rostangno (2013).
81 See http://power.larc.nasa.gov/
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year during La Niña. That said, El Niño leads to higher temperatures during the 

hottest months in the South and coastal parts of the country. Taken together, this 

information shows ENSO in Myanmar subjects livestock to heat stress conditions, 

especially in the South during the warmest parts of the year. Generally, Myanmar 

is less heat stressed than other neighboring countries, and temperature variations 

associated with ENSO are not a major concern.

Fisheries

Myanmar’s fisheries sector is important, but it is unclear how much ENSO events 

affect it. Fisheries account for almost a tenth of national GDP82 and are an important 

source of employment, especially in rural and coastal communities. For example, in 

Rakhine, the northern most coastal state, 43 percent of the population relies on fish-

eries for their family’s livelihood.83 Fisheries are also an essential source of protein in 

these areas.84 With the onset of El Niño, ocean temperatures rise and fish populations 

migrate to cooler areas, leading to smaller fish catches and adverse impacts on fish-

ing communities. However, declines in catches are also caused by fish harvesting by 

foreign commercial boats. It is estimated that prior to the 2014 ban on foreign fishing 

vessels,85 fish harvesting by foreign fishing boats along Myanmar’s Rakhine region 

was 100 times higher than catches by local fishers. As such, it is difficult to isolate 

ENSO’s impacts on fishery from historic data.86 During consultations for this report, 

Myanmar’s Director of Fisheries affirmed there were no known impacts on fisheries 

from ENSO.

82 ACF (2015).
83 Ghosh and Lobo (2017).
84 Ghosh and Lobo (2017).
85 Aung (2014).
86 Ghosh and Lobo (2017).
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Myanmar’s agro-food sector, which includes direct and indirect contributions to 

production and employment, is a major part of the country’s economy. In 2015, 

agriculture contributed 29 percent to total GDP. This was slightly less than services and 

industry contributed, which were 40 percent and 31 percent, respectively (Table 1). 

However, using a Social Accounting Matrix (SAM)—which measures all economic 

transactions that take place within a national economic sector—we see Myanmar’s 

Agriculture Food System (AFS)—which comprises parts of the service and indus-

try sectors including input production, downstream processing, and trading and 

87 Myanmar CGE model and 2015 SAM. Notes: GDP is gross domestic product; employment is workers in 
primary jobs.

TABLE 1: National Economic Structure, 2015.87

Share of total (%)

GDP Employment Exports Imports
All sectors 100 100 100 100

Agriculture

 North

 Central

 South

29 .0

7.9

4.8

16.2

48 .5

14.0

8.7

25.8

14 .2

14.2

14.2

14.2

0 .2

0.2

0.2

0.2

Industry

 Mining

 Manufacturing

 Agro-processing

 Other manufactures

 Other industry

31 .4

6.5

15.7

6.6

9.1

9.2

18 .4

1.4

13.2

4.8

8.4

3.7

68 .3

55.3

13.0

2.6

10.4

0.0

86 .0

0.3

85.7

5.8

79.9

0.0

Services 39 .6 33 .1 17 .5 13 .9

ENSO Contributes  
to Economic Impacts

CHAPTER 4
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 transporting—contributes 42 percent to GDP (Table 2). Moreover, while agriculture 

accounts for 49 percent of employment, the AFS accounts for 58 percent of employ-

ment. This implies the agricultural sector contributes, directly and indirectly, more to 

Myanmar’s economy than any other sector.

Simulations indicate El Niño contributes to significant economic losses, but La 

Niña contributes nearly as much to economic gains. Table 3 shows national GDP is 

0.8 percent lower during El Niño years compared to non-ENSO years. Even small per-

centage reductions in national GDP can imply substantial monetary losses. For example, 

a 0.8 percent drop in national GDP equals $421 million in lost  value-added.89 El Nino 

directly impacts the agricultural sector, which sees its GDP fall by 2.7 percent. The 

Central region experiences the largest percentage declines from El Niño, with crop 

and livestock GDP90 falling by 7.2 percent. By contrast, La Niña’s impacts on the agri-

cultural sector expand the economy. The CGE model indicates GDP gains during La 

Niña ($400 million) almost offset GDP losses during El Niño ($421 million). In fact, 

GDP gains in the agriculture sector during La Niña are higher than losses in the agri-

culture sector during EL Niño: a 3.0 percent gain compared to a 2.7 percent loss. This 

is especially true in the North and South regions where agriculture is more prominent.

88 Myanmar CGE model and 2015 SAM. Notes: GDP is gross domestic product; employment is workers in 
primary jobs.
89 Measured in 2015 prices.
90 Crop and livestock GDP excludes fisheries and forestry.

TABLE 2: Agriculture Food System GDP and Employment, 2015.88

Share of national total (%)

GDP Employment
National economy 100 100

Agriculture food system

 Direct production

  Agriculture

  Agro-processing

41 .8

35 .4

29.0
6.4

58 .4

53 .3

48.5
4.8

 Input production

  Agriculture

  Agro-processing

2 .4

1.3

1.0

2 .6

1.7

0.9

Trade and transport 

  Agriculture

  Agro-processing

3 .4

1.3

2.1

1 .7

0.7

1.1

Food services 0 .7 0 .8
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TABLE 3: GDP Changes During Typical ENSO Events.91

El Niño events La Niña events
Percentage change in GDP (%) 

National

AFS

Agriculture

Crops and livestock

 North

 Central

 South

–0.84

–2.10

–2.71

–3.63

–2.04

–7.18

–1.71

0.80

1.99

3.05

4.10

3.16

5.16

2.36

Absolute change in GDP (US$ million)

National

AFS

Agriculture

Crops and livestock

 North

 Central

 South

–420.9

–443.1

–395.9

–397.1

–81.5

–174.8

–139.6

400.4

419.3

444.4

448.2

126.2

125.5

192.7

Myanmar’s AFS suffers the greatest losses among simulated sectors during El 

Niño years. Figure 12, which summarizes GDP losses in different economic sectors 

during El Niño, shows AFS loses of $443 million compared to primary agricultural 

losing $396 million and the national economy losing $421 million. Crops and live-

stock GDP losses are equal to agricultural losses because there is no predicted damage 

to forestry or fisheries. AFS losses are greater than national economy losses in dollar 

terms because nonagricultural sectors stand to gain during La Niña as labor shifts to 

those sectors and lower agricultural production constrains the supply of raw materials 

to agriculture-related processing and trading. In Myanmar, these factors outweigh the 

lower demand for non-AFS products. Overall, the CGE model estimates about one-

sixth of economic damages to the AFS during El Niño occur outside of agriculture 

itself. 

Simulations show the agriculture sector’s GDP stands to gain the most during La 

Niña. Figure 13 shows agricultural GDP gains the most in dollar value ($444 million) 

and percentages (3 percent) than the AFS or national economy. Economic linkages 

91 Simulation results from the Myanmar CGE model.
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also explain the sectoral distribution of these GDP gains. However, in this case, higher 

crop and livestock productivity attracts labor from other parts of the AFS and the 

broader economy. This decline in nonagricultural employment outweighs increased 

demand for nonagricultural products from higher national incomes. The net result is 

smaller but still positive gains in national GDP. Again, GDP changes in forestry and 

fisheries are negligible.

92 Simulation results from the Myanmar CGE model.
93 Simulation results from the Myanmar CGE model.

FIGURE 13: GDP Gains During Strong La Niña Events (US$ millions or percentage 
increases).93
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FIGURE 12: GDP Losses During Typical El Niño Events (US$ millions or percentage 
reductions).92
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FIGURE 14: Real Food and Agricultural Price Changes During ENSO Events 
(percentage).94

0.6%

–0.3%

0.4%

0.1%

 El Niño events  La Niña events 

Agricultural products Food (including processed)

ENSO-related agricultural production shocks are felt by households and other 

sectors through price changes. Figure 14 shows the percentage changes in food and 

agricultural product prices. In this model, food prices include commodities produced 

by downstream food industries that use raw agricultural products, which are directly 

affected by ENSO. Simulations show that El Niño events cause agricultural product 

prices to increase only slightly, 0.6 percent, and food prices to increase by even less, 

0.4 percent. La Niña, by contrast, causes agricultural prices to drop slightly, by minus 

0.3 percent, while food prices remain virtually unchanged.95 Together with income 

changes, these price changes explain why real consumption falls and poverty rises 

during El Niño, albeit only slightly, for both rural farmers and urban consumers. These 

social impacts are discussed in the next section. 

94 Simulation results from the Myanmar CGE model.
95 Note these are “real” price changes, which means they are net of the general change in the consumer 
price index caused by the ENSO event.
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ENSO has greater welfare implications for rural households than urban house-

holds. Table 4 shows Myanmar’s population consumes, on average, $610 of goods 

and services per person per year.96 However, rural households consume only about 

70 percent of what urban households consume. Table 5 shows all households expe-

rience a decline in consumption, or welfare, during a strong El Niño event, but rural 

households are more adversely affected than urban households. More precisely, rural 

households suffer over twice as much in consumption losses (0.74 percent loss) than 

urban households (0.34 percent loss). Rural households are more likely to be farmers, 

and they spend a larger share of their income on food, which sees higher prices during 

El Niño. Urban households, as net consumers of food products, are also hurt by higher 

food prices but not to the level of rural households. It is worth mentioning that ENSO’s 

impacts on private household consumption are larger than impacts on national GDP. 

This partly reflects the model’s focus on direct agriculture and food price impacts, 

which is of greater importance for household spending than it is for private investment 

or government spending.

Poor households experience greater welfare declines during El Niño than more 

affluent households. The poor rural households consume about 60 percent of what all 

rural households consume and only 42 percent of what all urban households consume. 

Poor households also spend slightly more of their earnings on food consumption. As 

such, ENSO’s effects on rice and maize prices, for example, will have greater impli-

cations for poorer consumers, who spend more of their incomes on cereals. Overall, 

Table 5 shows lower income households are affected slightly worse by El Niño, expe-

riencing a 0.72 percent consumption loss, compared to a 0.61 percent consumption 

96 At market exchange rates in 2015 unadjusted for purchasing power parity.

ENSO Contributes  
to Social Impacts

CHAPTER 5
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loss, on average, for all households. This is partly because poor households are more 

dependent on incomes from low-skilled farm labor. Also, the regions with the most 

rainfall variability during ENSO tend to be poorer and less able to cope.99 Moreover, 

the poor are less able to smooth consumption by selling assets than higher income 

households. In the absence of supporting evidence, the CGE model does not include 

the short-term benefits and longer term costs of disposing household assets. This 

means that income percentage changes (reported in Figure 16) hide some of higher 

income households’ resilience. 

97 Myanmar CGE model and 2015 SAM. Notes: Food consumption excludes meals prepared outside 
the household. Processed foods exclude products processed and consumed within the household. Other 
income sources include social and foreign remittances.
98  Simulation results from the Myanmar CGE model.
99 Someshwar and others (2009).

TABLE 5: Household Consumption Changes by Location and Income During El Niño 
Events (percentages).98

National Rural Urban Poorest quintile
Consumption losses during El Niño –0.61 –0.74 –0.34 –0.72

TABLE 4: Household Income and Consumption, 2015.97

National Rural Rural poor Urban
Population (millions) 53 .4 39 .5 2 .5 13 .9

Consumption per capita (US$) 610 548 327 786

Shares for types of food within total 
food consumption (%)

 Cereals and roots

 Vegetables

 Fruits

 Meat, fish, and eggs

 Milk and dairy

 Pulses and oilseeds

 Other foods

100

18.9

10.7

3.3

27.7

4.7

10.0

24.7

100

21.0

10.6

3.0

28.0

3.3

9.7

24.4

100

22.1

13.3

2.8

31.3

2.5

11.0

17.0

100

14.3

10.8

4.0

27.1

7.7

10.8

25.3

Food consumption share (%) 63 .6 65 .8 66 .8 59 .2

Total household income (%)

 Agricultural returns

 Labor remuneration

 Capital profits

 Other sources

100

13.4

34.9

49.4

2.2

100

19.3

34.4

45.2

1.0

100

23.5

29.4

40.4

6.7

100

2.4

35.9

57.2

4.5
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El Niño exacerbates poverty. Poverty reduction in Myanmar has been slow. The 

population living below the poverty line in 2005 was 32 percent. Although it fell to 

26 percent in 2010, it has not changed since.100 Simulations show El Niño threatens 

to undermine poverty reduction efforts. Figure 18 shows that a typical El Niño event 

causes the national poverty rate to increase by 0.6 percentage points, which is equiv-

alent to 300,000 more people living with consumption levels below the poverty line.

Myanmar has made progress in reducing chronic malnutrition, but El Niño 

threatens these trends. The number of undernourished people in Myanmar decreased 

from 63 percent in 1991 to 17 percent in 2015.101 Nevertheless, 35 percent of chil-

dren under five years old still suffer from chronic malnutrition, and 8 percent of chil-

dren suffer from acute malnutrition.102 Globally, short-term shocks, such as droughts 

during children’s early years, can have long-term negative effects on their nutritional 

status. When such events reduce food consumption levels, as is the case with El Niño, 

it can lead to long-term reductions in height and school achievement.103 Myanmar had 

several severe drought periods with drinking water scarcity, and that lead to increased 

morbidity and mortality from communicable diseases.104 These included: vector-borne 

(malaria, dengue, Zika); rodent-borne (plague), and waterborne (cholera) diseases.105 

A report suggests flooding in 2015 reduced the number of lactating mothers who were 

able to adequately breastfeed children by a third, while the need for maternal milk 

substitutes increased by 5 percent in villages of Chin and Sagaing.106 The report also 

described greater food insecurity during and after the flooding.107 

Female-headed households are slightly less affected than male-headed households 

by strong El Niño events, but women are less able to recover. Women often play 

an important role in crop production in Myanmar, especially in transplanting rice and 

harvesting cotton.108 It is estimated that 48 percent of women are employed in agri-

culture compared to 51 percent of men.109 Figure 20 shows female-headed households 

are slightly less affected by strong El Niño events, both in rural areas and nationally, 

100 It remained unchanged until at least 2016; ADB (2005, 2011, and 2017a).
101 WB-WDI (2016a, 2018).
102 ACF (2015); Goodbody and others (2016).
103 Alderman, Hoddinott and Kinsey (2006).
104 Yi, Hla, and Htun (2013); Taft and Evers (2016).
105 Ahmed and Basnayake (2016).
106 Goodbody and others (2016).
107 Goodbody and others (2016).
108 Oxfam (2014, 2017).
109 2017 employment in agriculture (% of male-female employment) (modeled ILO estimate). International 
Labour Organization, ILOSTAT database. Accessed through the World Bank. Available at: https://data 
.worldbank.org/indicator/sl.agr.empl.zs 
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than male headed households.110 This outcome partly reflects differences in male and 

female land ownership, with women less likely to own farmland, and thus less likely 

to have incomes directly affected by ENSO shocks. Note the figure reports changes 

from baseline poverty rates, and does not imply that male-headed households become 

poorer than female-headed households after an ENSO event. Moreover, women and 

girls have lower recovery capacity than men.111 This is because of limited geographic 

and occupational mobility, lower access to employment and financial resources, and 

higher food insecurity and malnutrition.112

110 It should be noted that the CGE model itself is not disaggregated by gender, but it is linked to a survey-
based microsimulation module, which includes more detailed information on all households. Changes in 
consumption spending for each household group in the CGE model are imposed on their corresponding 
individual households in the survey. Total consumption and poverty status for each household in the survey 
is then recalculated before and after the ENSO shock or policy intervention.
111 UN Women (2015).
112 UN Women (2015).
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The government of Myanmar has recently taken steps toward addressing longer 

term weather- related risks, like ENSO. In 2016, a new government took office in 

Myanmar. Since then, the country began a transformation toward a more open econ-

omy, where foreign and private sector investments are encouraged. It was also in 2016 

that the government enacted several measures to directly prepare for ENSO events. 

However, these were mainly to provide flood relief and drinking water. Prior to 2016, 

the government began developing institutional and policy reforms to address climate 

change and related disasters. Since then, these efforts have quickened. This section 

reviews these institutional and policy arrangements and summarizes actions taken so 

far to prepare for ENSO events.

Institutional arrangements

The Ministry of Agriculture, Livestock, and Irrigation (MOALI) leads the gov-

ernment’s efforts to manage agricultural risk. MOALI’s Department of Agricul-

ture and Department of Agricultural Research, in cooperation with international seed 

research centers, identify drought-resistant crops and conduct research on cultivation 

methods during droughts. Based on this research, MOALI imports, produces, and cul-

tivates seeds that are more resistant to extreme weather conditions. In complementary 

efforts, MOALI’s Irrigation Department is responsible for constructing, repairing, and 

maintaining dams, reservoirs, and water supply facilities. This assistance extends to 

local communities. In 2014, Myanmar’s president encouraged MOALI, which at that 

time was divided between the Ministry of Agriculture and Irrigation (MOAI) and 

the Ministry of Livestock, Fisheries and Rural Development,113 to use “climate smart 

113 Hom and others (2015).

Myanmar Has Taken Actions  
to Support ENSO Preparedness

CHAPTER 6
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agriculture” to prioritize food security and rural poverty reduction. In related work, 

the Ministry of Environmental Conservation and Forestry is responsible for promot-

ing afforestation and land rehabilitation in dry zone areas.

The Ministry of Natural Resources and Environment Conservation (MoNREC) 

is the government’s focal point on climate change. MoNREC’s Environment Con-

servation Department (ECD) is responsible for climate change issues, including inter-

national negotiations and reporting to the United Nations Framework Convention on 

Climate Change (UNFCCC). The ECD is also expected to implement global-level 

decisions at the national level through projects financed by the Green Climate Fund, 

Least Developed Countries Fund, and other climate funds. These funds are managed in 

partnership with Myanmar’s Ministry of Finance, and detailed planning is done with 

the Ministry of Planning. The Myanmar Climate Change Alliance (MCCA) serves as 

the coordinating body for Myanmar’s Intended Nationally Determined Contributions, 

including dissemination of key information such as climate projections.114 In 2016, the 

government created the National Environmental Conservation and Climate Change 

Committee, which will eventually expand into state, district, and township levels.115 

Many government agencies are involved in disaster preparedness and response. 

The Ministry of Social Welfare, Relief and Resettlement (MSWRR) is the government’s 

focal point for natural disaster-related issues. In 2008, the government established the 

Disaster Risk Reduction Working Group (DRRWG), composed of 53 international and 

government agencies, to encourage disaster resilience and help communities recover 

from Cyclone Nargis.116 The National Disaster Management Committee (NDMC) is 

another important body. The NDMC is an interministerial group responsible for pro-

viding early warning and disaster preparedness and response.117 The Department of 

Meteorology and Hydrology (DMH) within the Ministry of Transport and Commu-

nication, is in charge of issuing daily and monthly weather data; water-level forecasts 

and warnings; alerts for storms, floods, and abnormal rainfall and temperatures; and 

agro meteorological bulletins and seasonal and annual drought reports. Other govern-

ment agencies have likewise developed their own natural disaster plans and policies. 

International NGOs often assist these efforts. For example, Action Against Hunger118 

supported the government’s DRR program, Food Security and Livelihood Strategy 

Program for Rakhine State.119 

114 MoNREC (2016).
115 MoNREC (2016).
116 UN-OCHA (2016).
117 UN-ESCAP (2016).
118 A part of ACF International.
119 ACF (2015).
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Plans and strategies

A number of plans, strategies, and policies govern Myanmar’s approach to cli-

mate-related challenges. None of these specifically target El Niño or La Niña events, 

but they nevertheless cover a wide range of related climatic, environmental, agricul-

tural, and developmental issues. See Annex 3 for more details on these plans, strategies, 

and policies. A summary of the most relevant ones includes the following:

• The National Comprehensive Development Plan guides the country’s long-term 

development strategy for the 2011–2031 period. Climate change is an important 

cross-cutting issue within this plan. 

• The National Sustainable Development Strategy (2009) integrates environmen-

tal considerations into national development plans. This includes strategies on 

sustainable agriculture, livestock, and fisheries, and drought and desertification 

challenges.120

• The Agricultural Development Strategy and Investment Plan (ADS) (2017–2021) 

guides agricultural development in Myanmar. It includes efforts to prepare for 

drought, climate change, and natural disasters, such as: to research stress toler-

ant crop varieties and animal breeds; to promote Community- Based Disaster Risk 

Management (CBDRM); to develop early warning systems; to provide crop and 

livestock insurance; to strengthen and expand weather records stations; and to 

establish preparedness systems at the local and national levels.121 

• The Climate-Smart Agriculture Strategy (2016–2030) outlines medium- and long-

term measures to address drought. Established in 2015 by the then Ministry of 

Agriculture and Irrigation (MOAI)122 with assistance from the CGIAR Research 

Program on Climate Change, Agriculture and Food Security (CCAFS), the strat-

egy includes climate-smart activities such as crop variety development; crop and 

income loss risk management; and disaster risk management, among others.123 

• The National Action Programme to Combat Desertification (UNCCD) is required 

for Myanmar to implement as a signatory to the United Nations Framework Conven-

tion on Climate Change (UNFCCC).124

• The National Adaptation Program of Action (NAPA) (2012) identifies the climate 

change adaptation projects for agriculture.125 This includes specific steps to combat 

drought in Myanmar’s central dry zone.

120 MOF (2009).
121 MOALI (2016).
122 Hom and others (2015).
123 MOAI (2016).
124 MOF (2005).
125 MoNREC (2016).
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• The Emergency Response Preparedness Plan (ERPP) defines the roles and coordi-

nation mechanisms of government agencies in relation to emergency preparedness 

and humanitarian response, although it focuses more on quick onset emergencies 

like flood and less on slow onset emergencies like drought.126 

• The Myanmar Action Plan for Disaster Risk Reduction (DRR) was created in 2009 

with three emergency coordination centers in Nay Pyi Taw, Yangon, and Mandalay.127 

• The Myanmar Rice Sector Development Strategy, developed by MOAI in 2015 with 

the International Rice Research Institute (IRRI), seeks to boost rice production and 

improve Myanmar’s share in the international rice trade. 

• Several laws and policies are also relevant to environmental governance, including 

the National Water Policy (2014),128 the Forest Law Act (1902), the Wildlife Act 

(1994), and Protected Area and Forestry Policy Statement (1995).129 These laws do 

not directly consider ENSO or impacts on agriculture. 

ENSO response

Myanmar accurately identified and attempted to prepare for the 2015–2016 

El Niño. As early as May 2015, DMH’s Early Warning System announced there 

was an El Niño, and that it would result in drier than normal conditions during the 

post-monsoon 2015–2016 winter and 2016 summer seasons.130 The Myanmar govern-

ment, then, maximized various channels to disseminate information about the impend-

ing El Niño event. DMH, for its part, provided seven “El Niño Outlooks,” which raised 

awareness through the media and engaged local governments and communities.131 In 

February 2016, DMH, in coordination with the Asian Disaster Preparedness Center, 

conducted the El Niño Outlook Forum.132 The forum brought together relevant stake-

holders and representatives from the media, government agencies, and international 

organizations to discuss El Niño’s potential impacts and adaptation measures.133 Plans 

for agriculture and irrigation, reflecting short- and long-term El Niño management, 

that emerged from the forum are shown in Annex 4.

126 UN-OCHA (2014).
127 UN-OCHA (2016).
128 MOFA (2015).
129 Hom and others (2015).
130 UN-ESCAP (2016); Yi, Hla and Htun (2013).
131 UN ESCAP (2016).
132 DMH and ADPC (2016).
133 DMH and ADPC (2016).
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In February 2016, a motion was submitted to the Pyithu Hluttaw, or Myanmar’s 

House of Representatives, calling for El Niño risk mitigation measures.134 These 

included a long-term plan to: address weather-related disasters and diseases; monitor 

expected impacts on food and agriculture sectors; and take fire prevention measures. 

The motion was supported by the majority of the Parliament and, within the month, the 

Pyithu Hluttaw approved it.135 Next, concerned ministries held discussions on El Niño 

preparedness and response plans. This led to the government allocating emergency 

funds. Overall, the government spent almost $12.5 million out of 2016’s $74 million 

emergency fund for natural disasters.136 This included $23,000 to buy replacement 

seeds, $57,000 to provide drinking water,137 and another $487,000 to rehabilitate poul-

try and livestock in over 2,000 affected areas.138 Refer to Annex 5 for more details on 

the government’s 2016 El Niño response. Figure 15 provides an overview of these 

efforts, while the next section describes some of the many shortcomings this response 

revealed.

134 MOI (2016).
135 MOI (2016).
136 Myanmar Times, (2016, December). K17 billion spent from president’s emergency fund. Retrieved 
December 2017 from https://www.mmtimes.com/national-news/24259-k17-billion-spent-from-president-
s-emergency-fund.html
137 Myanmar Insider. (2016, April). El Niño and Myanmar Economy. Retrieved November 2017 from 
http://www.myanmarinsider.com/el-nino-and-myanmar-economy/
138 FAO (2016).

FIGURE 15: Timeline of Significant Events During Myanmar’s 2015–2016 ENSO Response.
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Examples of support from international  
development partners 

The World Bank finances many resilience building activities in Myanmar’s rural 

areas. The Myanmar Flood and Landslide Emergency Recovery Project supports 

recovery from the 2015 floods and landslides in the country. This includes rehabilitat-

ing damaged roads; supporting livelihoods; providing goods; supporting project and 

knowledge management; and providing contingent emergency response.139 Another 

project, the Agricultural Development Support Project for Myanmar, increases crop 

yields and cropping intensity in selected irrigation sites in the Bago East, Nay Pyi 

Taw, Mandalay, and Sagaing regions.140 The project consists of irrigation and drainage 

management; farm advisory and technical services; and project coordination and man-

agement. Finally, the World Bank’s Ayeyarwady Integrated River Basin Management 

Project strengthens integrated, climate resilient management of the Ayeyarwady River 

Basin and other national water resources.141 The project builds the capacity of water 

resource management institutions and decision support systems and modernizes infor-

mation and hydrometeorological observation systems.

The United Nations’ Food and Agriculture Organization (FAO) supports disas-

ter risk reduction planning for agriculture at the community and state levels in 

Myanmar.142 This support includes Emergency assistance for recovery of livelihoods 

of flood-affected people in Chin state, funded by the government of Belgium, and 

Emergency assistance to support farmers affected by floods in the Sagaing region. 

The projects enhance stakeholders’ coordination capacity to improve food security. At 

the community and household levels, FAO identified good practices and technologies 

that enhance recovery in the affected areas. FAO is also working in Rakhine state at 

the community and state levels on food security and disaster risk reduction planning 

for agriculture.143 The project enhances stakeholder capacity and coordination and 

identifies good practices and technologies that reduce disaster damages and improve 

early recovery. 

Several United Nations Development Programme (UNDP) activities focus on 

managing agricultural risks and climate change impacts in Myanmar’s central 

dry zone. One project, Addressing Climate Change Risks on Water Resources and 

139 World Bank (2016b).
140 World Bank (2015).
141 World Bank (2014).
142 FAO (2016).
143 FAO (2016).
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Food Security in the Dry Zone of Myanmar, improves disaster risk mitigation and 

response for people living in the Dry Zone.144 The Adaptation Fund and the Ministry 

of Environmental Conservation and Forestry (MOECF) also financially supports the 

project. In 2016, UNDP conducted a series of Community-Based Disaster Risk Man-

agement (CBDRM) trainings covering risk mapping; vulnerability and resilience; the 

linkages between development and climate and disaster risks; and the role of commu-

nities in reducing disaster risks and enhancing development gains. As part of the proj-

ect, local committees will establish CBDRM in 70 Dry Zone villages. The committees 

are a mechanism to better communicate disaster risk between the local and national 

levels. Other UNDP initiatives in Myanmar’s Dry Zone include: enhancing water cap-

ture and storage in 280 villages; promoting climate-resilient agricultural and livestock 

practices; rehabilitating 4,200 hectares of micro-watersheds through farmer managed 

regeneration strategies; and establishing nearly 8,000 hectares of community-based 

agroforestry plots on private and communal lands.145

144 ReliefWeb (2016).
145 ReliefWeb (2016).
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Myanmar has shown a commitment to respond to climate shocks, but there are 

opportunities to strengthen resource and capacity constraints in these efforts. 

As noted, in 2016 a change in government opened the country to foreign support, 

including new knowledge and resources. However, Myanmar is in the lowest quintile 

of countries in absorptive capacity, which is the ability to efficiently and effectively 

use development assistance. Map 3 shows this. Furthermore, Map 4 shows Myanmar 

is also in the lowest global quintile of coping capacity.146 This poor absorptive and 

coping capacity is caused by a combination of variables, such as: gender inequality; 

poor governance; low education levels; shallow financial markets; a lack of access to 

public health services; a concentration of economic activities (non-diverse); a large 

146 IMF (2016).

MAP 3: Absorptive Capacity Rankings.

MAP 4: Coping Capacity Rankings 
Related to Governance, Medical Care, 
and Climate Material Security.

Source: World Risk Index (2015) cited in International Monetary Fund (2016).
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portion of the poor living in high-risk areas; and a large number of livelihoods highly 

dependent on weather conditions. With all these factors considered, Myanmar was 

ranked among the bottom 12 countries in the world in the Index of Risk Management 

in 2017,147 even though Myanmar is less likely to suffer the harmful effects of natural 

disasters than most other countries.148

Myanmar requires more efficient and effective water and agricultural manage-

ment to reduce vulnerability to climate shocks. Despite extensive groundwater 

resources, only 6 percent of irrigation is sourced from groundwater in Myanmar.149 

This is because there is a lack of data on where groundwater resources are located and 

in what quantities. As a result, Myanmar only uses 5 percent of its total water resourc-

es.150 The bigger challenge is improving the country’s administration of the water 

resources they are able to access.151 The Agriculture Development Strategy (ADS) 

recognizes this limitation and therefore promotes sustainable agricultural practices, 

such as agroforestry, green water management, conservation agriculture, nitrogen use 

efficiency, the System of Rice Intensification (SRI), and organic agriculture to enhance 

farmers’ incomes.152 Moreover, the government could improve its ability to evaluate 

and prioritize on-farm ENSO and agricultural risk mitigating investments.153 

There are opportunities to improve Myanmar’s policies and action plans for slow 

onset, ENSO- related shocks. Despite proactive attempts to respond to the 2015–2016 

El Niño, the government lacked any defined strategy or action plan.154 There are sev-

eral climate-relevant strategies on climate change and natural disasters, but nothing for 

ENSO events. This results in government staff, particularly those working directly with 

rural communities, having limited capacity to evaluate impacts and respond to slow 

onset events like El Niño. For example, a government-led Flood Response Plan was 

implemented in 2015155 but equal attention was not paid to drought-affected regions. 

This reflects a lack of contingency resources, rather than a lack of commitment or 

awareness from government agencies. As a result, government extension workers, who 

are the frontline responders to disasters, do not have external resources or plans in 

place for slow onset emergencies, like droughts.

147 INFORM (2017).
148 2015 World Risk Index 2015 in IMF (2016).
149 Inter Press Service News Agency (2016).
150 Inter Press Service News Agency (2016).
151 Inter Press Service News Agency (2016).
152 Myanmar Agriculture Development Strategy and Investment Plan (2018–19 ~ 2022–23). 
153 Ahmed and Basnayake (2016).
154 Hom and others (2015).
155 ACF International (2015).
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There is a lack of research and knowledge on ENSO in Myanmar. Data constraints 

are a common issue across sectors in Myanmar, including in agriculture. This is espe-

cially true for ENSO, which can have very different impacts in different geographic 

locations. As discussed earlier, El Niño years in Myanmar have produced both droughts 

and floods, and it is challenging to predict when and where these impacts will occur. 

Further, the limited amount of information makes it difficult to assess the severity or 

frequency of these calamities and how closely they are linked to ENSO. As the country 

opens politically and economically, there is hope that research institutions will have 

better access to the country for data collection, but this has not yet become common. 

There are areas to strengthen Myanmar’s Early Warning Systems (EWS). DMH’s 

EWS infrastructure requires upgrading. The EWS also requires up-to-date information 

on future ENSO events; capacity-building in forecasting techniques; more staff learn-

ing from regional and international forums and workshops; enhanced capability to 

produce high-resolution forecasts on multiple timescales (daily, weekly, monthly, and 

seasonal); further technical cooperation between regional and international climate 

prediction centers; and reliable sources for remote sensing and near real-time, spa-

tially disaggregated information on water bodies, drought indices, heat indices, and 

vegetation indices.156 

There are several opportunities to improve Myanmar’s budgeting system for a 

more effective response to ENSO events. Myanmar’s Office of the Union President 

controls an emergency fund for disasters of about $12.5 million.157 This is a substan-

tial amount, given Myanmar’s various resource constraints; however these funds are 

rarely used. Only 10 percent of available funds were utilized in 2015,158 and only 

20 percent in 2016.159 This seems low when considering the widespread impact of 

drought, flooding, and other natural disasters in Myanmar and that these funds are 

required for the response needs of many different affected sectors. So, if these funds 

are not allocated to the different government agencies in charge of these sectors, each 

agency must deliver response services within their own limited regular allocations. 

In a separate issue, 86 percent of MOALI’s budget goes to just three departments, 

including the departments of Rural Development, Agricultural Mechanization, and 

156 UN-ESCAP (2016).
157 Myanmar Times (December 19, 2016) K17 billion spent from president’s emergency fund. Retrieved 
November 2017 from https://www.mmtimes.com/national-news/24259-k17-billion-spent-from-president-
s-emergency-fund.html
158 Ibid.
159 Myanmar Times (January 22, 2016) Disaster-prone year uses fraction of possible emergency fund. 
Retrieved November 2017 from https://www.mmtimes.com/national-news/nay-pyi-taw/18609-disaster-
prone-year-uses-fraction-of-possible-emergency-fund.html
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Irrigation and Water Utilization.160 Most of these funds go toward equipment and rural 

infrastructure. Recently, a new proposed budget would reduce the share of these three 

departments to 55 percent and allocate more funding to other areas. 

Gender issues could be mainstreamed into government planning in Myanmar, 

including into climate change or disaster risk planning. The Myanmar Climate 

Change Action Plan for 2016–2030, which was presented during stakeholder consul-

tations, recognizes the need to focus on landless and vulnerable women when invest-

ing in climate-smart agriculture.161 This action plan recognizes the role of women as 

farmers and community leaders and that policy makers, extension workers, develop-

ment planners, and other local government agencies need greater female participation 

in local and national economic activities. For its part, the ADS emphasizes empower-

ing smallholder farmers, who are often women, in planning, decision making, and the 

implementation of government initiatives. 

There is a general need for greater coordination and human capacity on ENSO- 

related themes. The ADS highlights the need for improved coordination among local 

farmers, relevant government ministries, regional- and state-level planners, private 

agribusiness entrepreneurs, and local and international development partners. For 

example, establishing the Myanmar Climate Change Alliance (MCCA) was a prom-

ising development, but the specific roles and responsibilities of each subcommittee 

are still not clarified. Also, since ENSO has not been mainstreamed into any govern-

ment agency’s strategies, there remains low awareness and human capacity on ENSO. 

MoNREC recognizes this, specifically citing the need to build capacity within the new 

ECD.162 Other ministries and agencies likewise require capacity support on how to 

integrate ENSO, climate change, and slow onset natural disasters into their respective 

programs. 

160 MOALI Agricultural Development Strategy and Investment Plan (2018–2023).
161 MoNREC (2016).
162 MoNREC (2016).
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There are additional policy interventions that can negate, even reverse, ENSO- 

related losses. This section simulates, through CGE modeling, the effectiveness of six 

such policy approaches. These include: (i) Introducing drought-tolerant crop varieties 

to limit on-farm production losses. (ii) Expanding irrigation, which currently covers 

20 percent of rice lands in the North, 33 percent in the Central, and 29 percent in 

the South.163 As such, further expansion is possible. (iii) Restricting rice exports, as 

the government did in 2011 and 2015, to curb increases in domestic rice prices for 

consumers.164 Such export restrictions, even when applied temporarily until a crisis 

passes, still carry longer term risks for trade policy credibility and can adversely affect 

neighboring countries. (iv) Storing more grains and distributing these through domes-

tic markets during shocks. Myanmar depleted its collective grain stocks by more than 

one million tons in both 2009 and 2010.165 This suggests the country has the capac-

ity for significant grain reserves, and further investments may not be needed. That 

said, intervening in grain markets to curb consumer price increases during crises can 

adversely affect farmers, so any such intervention should be applied with caution, even 

during emergencies. (v) Providing social transfers or expanding social protection pro-

grams by providing short-term cash transfers to poor households. Currently, the gov-

ernment’s various social protection and pension schemes transfer, on average, about 

$4 per person per year.166 To expand this, it may be necessary to test the suitability 

of existing transfer mechanisms for rapid onset ENSO events. Finally, (vi) Applying 

163 FAO. 2016. AQUASTAT—Global Map of Irrigation Areas. Food and Agriculture Organization of the 
United Nations (FAO). http://www.fao.org/nr/water/aquastat/sets/index.stm 
164 GAIN (2015).
165 This is according to FAO Food Balance sheets, which ended in 2013.
166 As reported in government financial accounts.
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all these policy interventions simultaneously.167 The model considers costs associated 

with implementing these interventions if they specifically mitigate ENSO’s impacts 

but does not consider infrastructure costs. The reason is that infrastructure investments 

lead to benefits across multiple sectors and challenges, not just those related to ENSO, 

which is the focus of these simulations. See Annex 1 for methodological specifics for 

each of these simulated interventions. The rest of this section shows that a combina-

tion of policy interventions can be applied to mitigate, or even reverse, GDP, welfare, 

and poverty losses for all households, regardless of income, gender, or urban-rural 

location.

Introducing drought-tolerant seed varieties and investing in irrigation infra-

structure are the most effective interventions for mitigating GDP losses during El 

Nino. Table 6 shows that introducing drought-tolerant varieties reduces national GDP 

losses from $421 million without interventions to $169 million. Expanding irrigation 

also offsets El Niño–related GDP losses by making crop production more resilient to 

climate shocks and raising yields during normal years. Social transfers, such as cash 

transfers, by contrast are largely ineffective at mitigating El Niño–related GDP losses. 

This is because cash transfers do not directly increase production and require offset-

ting tax increases. For the same reason, export restrictions have little impact on GDP 

losses and may have negative impacts on trade and foreign grain markets. Distributing 

stored grains actually has a negative impact on agricultural GDP because it increases 

167 It should be noted that these scenarios are indicative of broad categories of on-farm, market, and 
social policies. For instance, cash transfers could be replaced by food aid or crop insurance payments to 
smallholders, and irrigation infrastructure could be replaced by improvements in crop water use efficiency.
168 Simulation results from the Myanmar CGE model.

TABLE 6: GDP Changes During Strong El Niño Events with Intervention Scenarios.168

Without 
interventions

With interventions

Drought- 
tolerant 
varieties

Additional 
irrigation

Export 
restrictions

Grain 
storage

Social 
transfers

All 
combined

Percentage change in GDP (%)

National –0.84 –0.33 –0.45 –0.84 –0.83 –0.84 0.03

AFS –2.10 –0.82 –1.15 –2.13 –2.12 –2.10 0.04

Agriculture –2.71 –1.23 –1.58 –2.74 –2.84 –2.71 –0.29

Absolute change in GDP (US$ million)

National –420.9 –168.5 –227.7 –422.1 –418.7 –421.0 15.9

AFS –443.1 –173.4 –242.6 –447.8 –445.9 –443.1 8.7

Agriculture –395.9 –179.2 –230.1 –399.6 –414.9 –395.5 –42.5
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competition for farmers in local markets. Overall, when all interventions are combined 

and implemented concurrently, there is a GDP gain of $16 million during El Niño 

events. In fact, on-farm investments alone, in irrigation and drought-tolerant varieties, 

are sufficient to mitigate GDP losses.

Investing in on-farm risk mitigating measures are effective in reducing household 

welfare losses during El Niño events. Figure 16 shows that on-farm investments, 

like expanding irrigation use and providing drought-tolerant seed varieties, reduce 

consumption losses across the income distribution. In fact, the two interventions 

alone are sufficient to completely eliminate consumption losses for poor households. 

Restricting rice exports and extending social transfers are less effective because they 

have fiscal implications that may outweigh their benefits. Cash transfers, for exam-

ple, reduce losses for poorer households, but leave total consumption outcomes for 

all households unchanged. This means that higher income households are worse off, 

while low-income households are better off. This is because higher income house-

holds, who comprise most of the national tax base, finance the additional transfers 

through tax payments, while poor households are targeted for these transfers. In other 

words, the simulated cash transfer program is designed to be a transfer from higher to 

lower income households. When all policy scenarios are implemented at once, total 

consumption losses during El Niño are reversed, with all households benefitting from 

the policy package (Figure 17). This suggests that not all policy interventions are nec-

essary for Myanmar to offset the damages caused by El Niño events. Instead, on-farm 

investments alone may be sufficient for most ENSO events, although reaching poor 

urban consumers may require other market and social policy interventions. 

169 Simulation results from the Myanmar CGE model.

FIGURE 16: Household Consumption Losses During Strong El Niño Events  
and Intervention Scenarios (gains if negative).169
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On-farm risk mitigating measures are again the most effective at preventing people 

from slipping into poverty during El Niño. Figure 18 shows that a strong El Niño event 

will cause an additional 303,000 people to fall into poverty. This can happen through 

lost lands, assets, or livelihoods. The model predicts that the single step of introducing 

drought-tolerant seed varieties can reverse this outcome and would actually decrease the 

number of people currently living in poverty by 123,500. Additional irrigation would 

170 Simulation results from the Myanmar CGE model.
171 Simulation results from the Myanmar CGE model.

FIGURE 18: Changes in National Poverty Headcount Rate and Number of Poor People 
During Strong El Niño Events and Intervention Scenarios (percentage points and 
thousands of people).171
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FIGURE 17: Household Consumption Losses by Expenditure Quintile with/without  
All Interventions Combined (gains if negative).170
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negate about two-thirds of the negative poverty outcomes from a strong El Niño, while 

the other options would negate poverty declines by less than a third each. Interestingly, 

social transfers are not particularly effective at mitigating poverty impacts even though 

they target poor households. This is because the country’s current transfers are small; 

therefore raising average transfers by a third in the simulation is not enough to lift many 

people above the poverty line. By contrast, poor households would benefit more from 

a larger transfer, but this would cost more to implement. Again, implementing all inter-

vention scenarios concurrently would reduce poverty significantly. In fact, there would 

be about 830,000 fewer people living below the poverty line if all interventions were 

applied compared to if no interventions were applied.172

Rural household welfare suffers more than urban household welfare during 

El Niño, but all households benefit from policy interventions. Table 7 shows that 

rural households would see consumption, or welfare, levels decline by twice as much 

as urban households, at least in percentage terms. Introducing drought tolerant vari-

eties, and therefore preventing production losses, would negate these losses for rural 

households and reverse these losses for urban households. Overall, urban house-

holds stand to benefit more from policy interventions, despite being less affected: 

a 2.0 percentage swing from no interventions to all interventions for urban house-

holds, compared to a 1.6 percentage swing for rural households. This is because some 

interventions, such as rice bans and depleting grain stores, improve food access for 

urban households by reducing food prices, but also have negative indirect effects on 

rural income households who depend on incomes from farming activities. Again, for 

the same reason explained above, cash transfers would not particularly benefit rural 

households, despite higher rural poverty rates.

172 Simulation results from the Myanmar CGE model.

TABLE 7: Rural and Urban Household Consumption Changes During 
El Niño Events and Intervention Scenarios (percentages).172

National Rural Urban
Without interventions –0.61 –0.74 –0.34

Drought-tolerant varieties 0.13 –0.02 0.45

Additional irrigation –0.18 –0.28 0.04

Restricting exports –0.38 –0.55 –0.05

Grain storage –0.28 –0.54 0.23

Social transfers –0.61 –0.72 –0.38

Combined 1.12 0.88 1.61
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The impacts of strong El Niño events on poverty vary across regions, as do the 

effects of the various policy scenarios. In terms of the regional poverty effect, the 

North is the worst affected region by El Niño and benefits the least under all policy 

responses considered here. On the other hand, the South region, with its high agricul-

ture GDP and employment share, benefits the most, mainly from on-farm interven-

tions like irrigation and drought-tolerant varieties (Figure 19). The Central region is 

more urbanized so stands to benefit more from market policy interventions—such as 

export bans, cash transfers, or depleting stored grains—that limit price increases or 

raise real incomes. This suggests that targeting policy instruments toward affected 

regions can be effective, and that a package of interventions is needed to fully respond 

to ENSO-related climate shocks. 

Simulations show male-headed households are affected more than female-headed 

households during El Niño but stand to benefit more from interventions. Figure 20 

shows both genders benefit from on-farm investments, but female-headed households 

benefit more from introducing drought- tolerant seeds than any intervention for any 

gender. This is because female-headed households grow more cereal and food crops, 

and because, by virtue of being poorer, they spend a larger share of their incomes 

on cereals. Female-headed households also benefit more from cash transfers, in part 

because they are poorer and more likely to be targeted in a progressive transfer sce-

nario. Male-headed households benefit the most from policy interventions, enjoying 

a 1.57 percentage swing from a “no intervention” to an “all intervention” scenario. 

173 Simulation results from the Myanmar CGE model.

FIGURE 19: Changes in Poverty Headcount Rates During Strong El Niño Events  
and Intervention Scenarios (percentage points).173
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FIGURE 20: Change in Poverty Headcount Rates by Household Head’s Location 
and Gender During Strong El Niño Events and Intervention Scenarios (percentage 
points).174
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174 Simulation results from the Myanmar microsimulation model.
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There are many opportunities to improve ENSO preparedness and resilience. In the 

section below these opportunities are divided into two groups: preparedness and resil-

ience. While there is some overlap between these two concepts, for the purposes of this 

report they are defined as the following. Preparedness are measures specifically geared 

toward ENSO and should, ideally, be in place before the next ENSO event occurs. These 

actions will significantly empower people to cope, respond, and recover from damaging 

ENSO events. Resilience, by contrast, are measures that are not specifically designed 

for ENSO, but that will build individuals’ and organizations’ ability to adapt to multiple 

forms of risks and shocks without compromising long-term development. Included in this 

section are various best practices from around the world that can be emulated. Table 8 

outlines these recommendations and prescribes steps that should be taken for each.

Preparedness

Prepare response measures for when ENSO-related climate events occur. Response 

measures take place during an emergency and include actions to save lives and prevent 

further property damage. A proper response system requires several plans and actions 

that should be in place prior to an El Niño or La Niña event. These include, first estab-

lishing a high-level inter-ministerial committee or commission tasked with ENSO 

response and preparedness (see next paragraph). Second, developing local drought 

and flood contingency plans that can be activated when ENSO-related climate events 

occur. Third, making sure contingency budgets, or other ENSO-related budget lines, 

can be accessed to provide humanitarian or relief support to affected areas and popu-

lations (see below). Fourth, ensuring that emergency response inputs and supplies are 

available. This includes relief supplies, such as water and food, and agricultural inputs, 

The Government Can Take 
Additional Actions to Improve 
ENSO Preparedness
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such as seeds and fertilizers. Fifth, ensuring that infrastructure needed for emergency 

responses—main roads, water ports, and other connectivity-related infrastructure—is 

sufficiently climate proofed. These will safeguard “last mile” delivery capacity.

Form a national task force to develop a comprehensive framework to prepare for 

future ENSO events. The Myanmar government should focus more, nationally and 

subnationally, on El Niño or La Niña. Most of the country’s climate-related policies 

and programs focus on climate disasters, such as floods, cyclones, and some drought. 

Since 2016, there have also been efforts to prepare for climate change, but these have 

not yet been fully elaborated or implemented. To improve upon this, the government 

could appoint an ENSO task force with representatives from various government 

agencies to develop a comprehensive strategy to enhance the country’s ENSO pre-

paredness. The ENSO task force could help define the roles of government agencies 

and guide relevant ministries in developing their own ENSO strategies. This task force 

could emulate the Philippines’ El Niño Task Force, which developed a Roadmap to 

Address the Impacts of El Niño (RAIN). RAIN is described in Box 4.

175 Philippine Star. (2016, April). Palace: Government started preparing for El Niño in August 2015. 
Retrieved November 2017 from Philippine Star: http://www.philstar.com/headlines/2016/04/03/1569015/
palace-govt-started-preparing-el-nino-august-2015
176 Other members of the El Niño Task Force include: Bureau of Animal Industry, BFAR, Bureau of 
Soils and Water Management (BSWM), National Disaster Risk Reduction and Management Council 
(NDRRMC), Mindanao Rural Development Program, Philippine Carabao Center, Philippine Center for 
Postharvest Development and Mechanization, Philippine Crop Insurance Corporation (PCIC), Philippine 
Rice Research Institute (PhilRice), and Sugar Regulatory Board.
177 NEDA (2016).
178 Philippine Star. (2015, October). P19.2-B budget recommended to fight El Niño. Retrieved 
October 2017 from Philippine Star: http://www.philstar.com/headlines/2015/10/15/1510871/
p19.2-b-budget-recommended-fight-el-nino

BOX 4: Roadmap to Address the Impacts of El Niño (RAIN) in the Philippines.

The Philippines developed the Roadmap to Address the Impact of El Niño (RAIN), which 

directly addresses ENSO. The Philippines’ National Economic and Development Authority 

(NEDA) leads the government’s El Niño Task Force, which developed RAIN. The president 

appointed175 NEDA to lead the interagency task force, which also has membership from a 

variety of government agencies,176 during the 2015/2016 El Niño. NEDA’s appointment 

shows the government views ENSO as an economic development issue not just an agricul-

ture issue. RAIN focuses on 67 provinces affected by El Niño and has several components, 

including cloud seeding, Cash-for-Work, food distribution, public information, water system 

improvements, and seeds and fertilizer distribution. NEDA says177 RAIN stabilized food 

prices and food supplies by supporting crop production in unaffected or mildly affected 

regions at times when other areas were broadly impacted by drought. During the most recent 

El Niño, NEDA recommended allotting $165 million for 2015 and $257 million for 2016 to 

prepare for El Niño.178 Allocations included $83 million to manage water supplies, $20 mil-

lion to provide food stamps, and another $40 million to support affected urban households.
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Create a government focal point on ENSO to improve preparedness coordina-

tion. As discussed, in Myanmar there is a proliferation of plans, strategies, and poli-

cies addressing water risks, climate issues, and natural disasters, among other related 

themes; however those efforts have been fragmented and not specifically geared toward 

ENSO issues. In order to avoid this fragmentation, government units, programs, and 

policies related to ENSO and other natural shocks should be streamlined. This process 

could be initiated through the ENSO task force, but eventually a government ministry 

or department should be tasked with overseeing ENSO preparedness efforts. They 

would coordinate responses within the government, at both the local and national lev-

els, and with nongovernmental stakeholders. Such a coordinating mechanism would 

bring focus and clarity to ENSO preparedness measures.

Harnessing the rebound from La Niña would mitigate most of the damage from 

El Niño events. In other southeast Asia countries where CGE modeling was applied for 

ENSO, production increases during La Niña did not cancel out El Niño losses. However, 

in Myanmar they nearly do. Simulations show that La Niña events increase rainfall and 

positively impact agricultural production in Myanmar nearly as much as El Niño harms it. 

As such, there is an opportunity to take advantage of positive La Niña–related impacts, like 

increased rainfall. This could be done by expanding planting and improving water catch-

ment during La Niña. It would also be important to implement flood prevention policies 

during La Niña. The modeling does not account for damaging floods, which are a perva-

sive threat in Myanmar, especially during La Niña. Therefore, according to simulations, if 

policies are enacted to mitigate El Niño’s negative impacts and harness La Niña’s rebound 

while limiting flood damage, Myanmar could actually see a net benefit from ENSO events. 

The government could improve financing mechanisms for ENSO events. This 

includes improvements to the government’s own contingency budget system and agri-

culture or disaster insurance payments. Alternatively, this could include the creation of 

a new ENSO-specific contingency fund. The government’s emergency budget has been 

underutilized and government agencies are often forced to use their normal budgets to 

respond to emergencies. The government should carry out an assessment to identify 

constraints to the current contingency budgeting system and develop a financial pro-

tection strategy to guarantee the delivery of funds. This would ensure that federal agen-

cies and local governments have access to quick post-disaster resources, especially 

for vulnerable rural populations.179 Another possibility would be to create catastro-

phe bonds, such as those created in Mexico (see Box 5 for details). Also, Myanmar 

could establish crop and agriculture insurance mechanisms. Myanmar’s 2017–2021

179 Alatabani (2017).
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Agricultural Development Strategy and Investment Plan calls for this but very little 

has been done. To remedy this, agricultural insurance products for farmers, such as 

weather index–based insurance, should be designed and piloted. Index-based insur-

ance is standardized, more transparent, and cannot be easily manipulated because it 

relies on publicly available information. It is also cheaper to administer than general 

insurance programs. However, index-based insurance has shortcomings as well; for 

example, poor meteorological forecasting can lead to payouts that do not match losses, 

as illustrated in India (see Box 6).

180 World Bank GFDRR (2012), “Mexico MultiCat Bond: Transferring Catastrophe Risk to the Capital 
Markets,” http://siteresources.worldbank.org/EXTDISASTER/Resources/MexicoMultiCat_Final.pdf

BOX 5: Mexico’s Catastrophe Bonds for Disaster Risk.180

In 1996, the Mexican government created a fund for natural disasters—FONDEN—to 

which it transfers budgetary funds for disaster relief and reconstruction efforts. Mexico is 

one of the most experienced emerging market countries in disaster risk management and has 

benefitted from global diversification by sharing risks with international capital markets. 

FONDEN uses various instruments, including reserve funds and risk transfer solutions, to 

support local states and entities in responding to natural disasters. In 2006, FONDEN issued 

a $160 million catastrophe bond (CatMex) to transfer Mexico’s earthquake risk to the inter-

national capital markets.

Catastrophe bonds, or cat bonds, are risk transfer instruments that trigger payments on the 

occurrence of a specified event, such as a hurricane or an earthquake. The bond’s triggers are 

spelled out in the contract, which can be expressed in terms of the issuer’s losses from a pre-

defined disaster, the hazard event’s characteristics, or the catastrophe’s location. If the defined 

catastrophic event occurs, part or all of the interest and principal payments are forgiven. If 

the defined catastrophic event does not occur, investors receive their principal plus interest 

equal to the risk-free rate and a spread. The typical maturity of a cat bond is one to five years. 

Mexico was the first country to issue cat bonds using the World Bank’s MultiCat Program. 

These bonds helped the government transfer a pool of disaster risk to the capital markets and 

reduce the potential pressure on the public budget. In August 2017, $360 million in catastro-

phe bonds were issued under IBRD’s “capital at risk” notes program, providing Mexico with 

financial coverage against three types of disasters over three years: earthquakes, Atlantic 

tropical cyclones, and Pacific tropical cyclones. If a natural disaster is eligible for coverage, 

some or all of the bond proceeds will be made available to FONDEN. Mexico has gained 

credibility in the international markets because of its continued investment in risk transfer. 

For example, a $50 million payout was triggered by Hurricane Patricia, and $150 million 

payout was triggered by the 8.1 magnitude earthquake in September 2017. 
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Myanmar should develop detailed risk maps with information on ENSO events’ 

impacts, frequency, and spatial distribution. ENSO’s impacts are often felt locally 

and not equally across the entire country. On occasion, impacts were positive. For 

instance, a mild El Niño can increase rice yield because of more sun and lower flood 

risk. Risk maps would allow for more targeted responses and help prepare local stake-

holders for the specific risks they face. Maps should incorporate information on: 

climate patterns; topography; hydrology; cropping systems; cropping calendars; infra-

structure, such as roads, dikes, canals, and sluices; social and income vulnerability; 

risks, such as flood, drought, saline intrusion, and others; and recommended actions. 

For accuracy, maps should be developed with stakeholders from various sectors and 

disciplines. Much of this information is available through various global and regional 

technical agencies in both text and graphic formats—providing multi-model ensem-

bles of ENSO predictions along with confidence levels and its diagnostic interpreta-

tions182 (See Annex 6 for a list of these agencies). The DMH could use this data to 

better interpret ENSO impacts on climate and weather at national or subnational lev-

els. Additionally, the government can collect information through drought and flood 

risk assessments, especially in the regions regularly affected by ENSO, such as the 

central Dry Zone and the Ayeyarwady Delta. MOALI’s Climate Smart Agriculture 

Strategy can provide some direction on identifying location specific needs. 

181 https://mail.google.com/mail/u/0/?tab=wm#inbox/164902e54cf622a5?projector=1&messagePartId=0.1
182 https://reliefweb.int/sites/reliefweb.int/files/resources/El%20Nino%20report-%20finalized%20
ESCAP07082017.pdf

BOX 6: Challenges Associated with Index-based Agricultural Insurance in 
India.

Between 2012–2013, the National Agricultural Insurance Scheme, India’s national weather 

insurance program, covered 21 percent of farm holdings and 19 percent of crop acreage in 

the country. However, the insured sum covered only 5.5 percent of the value of total crop 

output. Because of this, insured farmers were not satisfied. However, to rectify this, data 

estimates indicate risk coverage would need to increase to 50 percent of crop output, and 

the program would be about ten times more expensive. Thus, the National Institution for 

Transforming India concluded that agriculture insurance was not working, and the country’s 

strategy should shift toward a comprehensive Agricultural Calamity Compensation Fund to 

offset partial crop losses faced by farmers. Under this new fund, the state would insure each 

crop field for yield or production losses, but premiums would remain with the state rather 

than being paid to insurance. In this more cost-effective manner, instead of subsidizing the 

insurance premium for all farmers, the government is required to cover crop losses only for 

the farmers affected by the calamity.181 
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Myanmar should update its Early Warning System. For El Niño events, early warn-

ings must come months in advance of a disaster because they often develop slowly and 

because El Niño forecasting is most accurate one to four months in advance. Rice 

farmers, specifically, benefit from three-month rainfall forecasts, which help them 

define sowing dates and harvest times.183 Three-month forecasts also guide extension 

workers on local farming schedules for sowing, storing, irrigating, and fertilizing. To 

improve Myanmar’s EWS, MOALI should incorporate a grid-based, countrywide crop 

system modeling framework within its agricultural research and development pro-

gram. Such a framework can be developed with academic institutions or international 

research centers with crop modeling capacity. Generally, any good EWS requires four 

basic elements: knowledge of risk severity, continuous climate monitoring, effective 

dissemination channels, and response capability

Improve dissemination channels for EWS information. Information on ENSO and 

related risks should be disseminated through the Department of Meteorology and Hydrol-

ogy’s communication channels. Since 2014, DMH has been actively posting weather and 

climate forecast information to its website and Facebook page, including a dedicated page 

for the El Niño & La Niña News.184 DMH’s outreach is an important advancement, but 

there is room for improvement. Most of the featured information directly cites the fore-

casts of other international meteorological agencies and is highly technical. This was the 

case with DMH’s El Niño statement on Facebook during the peak of the 2016 El Niño, 

which had little contextual or actionable information for audiences. To improve this, 

DMH should revise the editorial style of the El Niño & La Niña News series to be more 

user friendly. The series’ purpose should be to clearly interpret internationally monitored 

ENSO information for Myanmar’s context. This could be supplemented by text mes-

saging and other communication channels that have been tested and piloted by different 

NGOs. Box 7 discusses how climate information is transmitted to farmers in Senegal.

Target vulnerable regions, particularly the central Dry Zone and the Ayeyarwady 

Delta. As discussed, ENSO produces differential local impacts, so the ability to fore-

cast these impacts and target these regions will lead to cost-effective interventions. 

Myanmar’s central Dry Zone and the Ayeyarwady Delta suffer some of the largest 

losses from El Niño and La Niña. These zones’ vulnerability justifies specific tar-

geting from both shorter term emergency response efforts and longer term resiliency 

policies. To be able to properly target at the subnational level requires developing 

drought and flood early warning systems and on-farm risk mitigating investments, 

183 Thuan and others (2007).
184 http://www.dmh.gov.mm/el-nino-la-nina-news
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such as improved irrigation or crop varieties, in affected localities. Promising initia-

tives in Myanmar’s Dry Zone include the enhancement of village-level water capture 

and storage in 280 villages; the promotion of climate-resilient agricultural and live-

stock practices; the rehabilitation of micro-watersheds through farmer-managed nat-

ural regeneration strategies; and the establishment of community-based agroforestry 

initiatives. These initiatives should be properly evaluated and scaled up if feasible. One 

such best practice of hydroponic agriculture is described in Box 8. 

185 CGIAR (2015). The impact of climate information services in Senegal. https://ccafs.cgiar.org/research/
results/impact-climate-information-services-senegal#.WW_DiMuouAg

BOX 7: Transmitting Climate Information for Farmers in Senegal: Kaffrine 
Pilot Project.185

The National Civil Aviation and Meteorology Agency of Senegal (ANACIM) partnered with 

CGIAR Research Program on Climate Change and Agriculture and Food Security (CCAFS) 

to carry out the Kaffrine pilot project. The goal of the project was to transmit climate infor-

mation and agricultural advice to farmers in Senegal. This included seasonal rainfall fore-

casts to help farmers improve their climate resilience by changing their sowing dates and 

crop varieties. At the close of the project in August 2015, 7.4 million rural people, or about 

740,000 agricultural households, benefitted from the project by receiving climate informa-

tion via text messages and 82 rural community radio stations.

The project started in 2011 in Kaffrine, where CCAFS began training 33 farmers in six vil-

lages. They used a multidisciplinary group model that allowed different stakeholders to work 

together. Stakeholders included farmers, nongovernmental organizations (NGOs), the media, 

climatologists, extension agents, and agricultural scientists. As part of the project, farmers 

explained to the scientists how they interpret natural signs to predict the beginning of the 

rainy season, and the scientists explained to the farmers how this knowledge linked to techni-

cal weather forecasts. The comparison of traditional forecasting methods with scientific fore-

casting tools provided insights on where local knowledge gaps existed. The exchange also 

increased farmers’ trust in scientific forecasting. Furthermore, farmers indicated their specific 

climate information needs and their preferred methods for receiving this information.

Two years later, in 2013, the project was scaled up to all 14 administrative regions of Sene-

gal. The interactive nature of radio programing allowed listeners to provide feedback, seek 

clarification, or request additional climate information. Text messaging was also used to 

disseminate climate information, taking advantage of broad cellular coverage in rural Sene-

gal. The process of transferring information was the following: ANACIM texted the climate 

information to extension agents, who interpreted the data to explain fertilizer use, pesticide 

application, seed selection, or other practices the farmers could use. The agents then relayed 

the information to the village through texts, phone calls, or by word of mouth.
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MOALI should promote crop diversification. Diversifying away from rice to less 

water-demanding crops would improve farmers’ resilience to ENSO events, particularly 

dry El Niño events. However, for production patterns to shift, diversification would need 

to be promoted by the government through extension services. Agricultural and exten-

sion policies in Myanmar are narrowly focused on rice production, including govern-

ment requirements for farmers to grow rice. While these restrictions have been partially 

relaxed in recent years, agricultural extension officers still instruct farmers to follow 

the central government’s annual agricultural production plans, which favor rice. This 

constrains farmers’ flexibility and ability to choose their crops.187 To overcome this “rice 

bias” agricultural extension services should be strengthened and scaled up to accelerate 

the adoption of new crops and productivity increasing farm technologies. 

Myanmar should adopt drought-tolerant seeds to insulate ENSO-related produc-

tion and consumption shocks. Simulations show that introducing climate resilient 

crop varieties is the most effective of all policy intervention scenarios in Myanmar. It 

benefits all households in mitigating GDP, welfare, and poverty losses regardless of 

the household’s gender, income level, or urban-rural location. Modeling shows that 

expanding the use of drought-tolerant seeds reduces production losses and smooths 

price impacts on consumers during El Niño. The International Rice Research Institute 

(IRRI) has developed and disseminated, via small-scale pilot projects, region-specific 

drought-tolerant rice varieties in Myanmar. However, scaling up seed adoption would 

require improvements in both seed and farmer extensive systems. It would also require 

increased investment in agricultural research and development, with an emphasis on 

traits that respond well to flood or drought and heat tolerance. Given Myanmar’s “rice 

186 UN-OPS (2017).
187 MercyCorps (2016).

BOX 8: Good Practice in Myanmar’s Dry Zone.186

Hydroponics were introduced during the 2016 El Niño to help farmers cope with severe 

water scarcity in the central Dry Zone. Terre des Hommes, an Italian NGO, implemented the 

Soilless Horticulture and Water-saving Innovative Technologies project in 45 villages in the 

Natmauk, Myingyan, Taungtha, and Yenangyaung townships. The project promotes hydro-

ponic farming systems. Such systems require 80 to 90 percent less water than soil-based 

farming. The gravity-fed system uses discarded water bottles to irrigate leafy vegetables 

with recycled fertilizer-enriched fluids. The water-efficient technologies improved incomes 

and nutrition in remote Dry Zone villages. 
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bias,” the public seed production system, which is currently biased toward hybrid rice 

varieties, needs to broaden its scope to a diverse range of crops.189 Box 9 describes a 

major drought-tolerant maize project in Sub-Saharan Africa.

Myanmar should selectively invest in cost-effective irrigation rehabilitation and 

expansion to protect against ENSO shocks. The findings of both the crop model-

ing and CGE modeling show that increased investment in irrigation generates sub-

stantial benefits during El Niño and mitigates welfare losses, particularly for poor 

households. To maximize these investments, a diversified set of irrigation systems 

should be encouraged. For example, there is significant potential to develop ground-

water irrigation, both as supplementary irrigation for the monsoon season and for dry 

season cropping. As discussed, only 6 percent of irrigated water in Myanmar comes 

188 CIMMYT (2015). A Quarterly Bulletin of the Drought Tolerant Maize for Africa Project, Vol. 4 No.4. 
December 2015.      
189 Zorya (2016).

BOX 9: The Drought Tolerant Maize for Africa (DTMA) Project.188

The Drought Tolerant Maize for Africa (DTMA) project introduced drought-tolerant seeds 

to smallholder farmers in Africa. Taking place from 2007 to 2015, it developed and dis-

seminated over 200 new drought-tolerant, high-yielding, disease-prone, and locally adapted 

maize varieties to 13 African countries. By the time the project concluded, 72 percent of all 

maize grown in Sub-Saharan Africa was derived from these seeds. In 2014 alone, the project 

produced nearly 54,000 tons of certified drought-tolerant maize seeds, benefitting an esti-

mated 5.4 million households, or 43 million people, across DTMA countries. Compared to 

the eight years before the project, Malawi and Ethiopia doubled their maize yields. During 

the project years, Rwanda and Burkina Faso, which increased agricultural investment and 

established conducive policy environments during those years, were the only Sub-Saharan 

African countries that also showed increases in maize production. This underlies the effec-

tiveness of the DTMA.

There were some challenges and constraints with DTMA. For example, there were seed 

shortages, high seed prices, a scarcity of information, a lack of seed variety options, and 

an overall shortage of resources. Also, it is difficult to attribute the yield improvements 

solely to DTMA. Other factors may have also played roles, for example, conducive policy 

environments, favorable weather conditions, and AGRA. The project was funded by the Bill 

and Melinda Gates Foundation and jointly implemented among the National Agricultural 

Research systems by International Maize and Wheat Improvement Center (CIMMYT) and 

the International Institute of Tropical Agriculture (IITA).
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from groundwater. Dry season groundwater irrigation can be effective for higher val-

ued crops such as pulses and vegetables, providing a means to diversify crop systems 

away from rice. The government, with research partners, should assess the potential 

and sustainability of exploiting groundwater resources for irrigation. To strengthen 

any irrigation expansion, the government should also reform water resource policies 

to improve efficiency among and within sectors at the watershed or river basin level, 

including in Lancet, Chindwin, Sittoung, Thanlwin, and Ayeyarwady. There may also 

be avenues to harvest and store rainwater in small multipurpose reservoirs.190 Such a 

system from Brazil is described in Box 10. 

Resilience

Myanmar should make efforts to improve its rural infrastructure. Any rural infra-

structure development agenda would be large. It would include: improving roads, 

bridges, drainage services, mobile phone networks, Internet connectivity, water stor-

age facilities, irrigation systems, rural electricity, and border and port facilities. It 

would also require the maintenance and upkeep of this infrastructure. Infrastructure 

investments reduce transportation and transaction costs and would allow Myanmar 

to become competitive in export markets. With the right reforms and targeted invest-

ments, the agricultural sector can not only become more resilient to ENSO and other 

shocks, but also generate significant long-term growth.192 Improved rural infrastruc-

ture would also facilitate service delivery during ENSO events. Currently, a large por-

tion of MOALI’s budget is already allotted to rural infrastructure, and as discussed, 

190 Johnston and others (2013).
191 UN Environmental Program, “Rainwater Harvesting and Utilization,” http://www.unep.or.jp/ietc/
Publications/Urban/UrbanEnv-2/9.asp
192 Raitzer, Wong, and Samson (2015).

BOX 10: Rainwater Harvesting in Brazil.191

To avoid water shortages in the semiarid tropics of northeastern Brazil, efforts have been 

made to harvest rainwater. In this part of Brazil, annual rainfall varies widely across regions, 

from 200 to 1,000 mm, causing unreliable rural drinking water supplies, especially in rural 

areas. In response, a group of NGOs collaborated with the Brazilian government to construct 

one million rainwater tanks in the region. Most of these tanks were made of pre-cast concrete 

plates or wire mesh concrete. The project was implemented over a five-year period and ben-

efitted around five million people. Over the years, rainwater harvesting has been integrated 

into educational programs for sustainable living in the semiarid regions of  Brazil—even 

spreading to other urban areas. Over the past decade, many NGOs and grassroots organi-

zations have focused their work on developing rainwater harvesting and the irrigation of 

small-scale agriculture using subsurface impoundments. 

9960_Myanmar_NEW.indd   58 3/1/19   10:09 AM



The Government Can Take Additional Actions to Improve ENSO Preparedness 59

this is set to decrease. Therefore, any future improvements to rural infrastructure 

would likely require international financing.

The government should strengthen social safety nets to be more responsive to ENSO 

events. Targeted social safety nets, including cash transfers and public works programs, 

can mitigate the impacts of environmental shocks caused by ENSO by supporting live-

lihoods and improving food security and nutrition. Providing safety nets improves the 

resilience of the poor during times of crisis through increased assets and services. Cash 

or voucher programs, in particular, can be effective in targeting ENSO-affected regions 

or population groups. As such, the government and relief agencies should look into 

ways to provide cash relief during crises. This is especially important for poor farmers 

who have low access to loans and credit but prefer to invest in agricultural inputs with 

their incomes. However, the CGE analysis also shows that financing cash transfer pro-

grams can leave certain household groups worse off, especially higher income urban 

groups. That said, temporary social safety net expansion could make these programs 

more effective at mitigating national welfare losses during ENSO events. This would 

require a short-term external financing mechanism to support the expansion. Box 11 

shows how such a temporary system is implemented in Ethiopia. 

193 GFDRR (2013), “Ethiopia’s Productive Safety Net Program (PSNP) Integrating Disaster and Climate Risk 
Management,” http://www.wcdrr.org/wcdrr-data/uploads/482/SPL_DRM_TK_CS2_Ethiopia%20PSNP.pdf
194 World Bank (2010).

BOX 11: Ethiopia’s Productive Safety Net Program Integrated with Early 
Warning Systems and Disaster Risk Management.193

Ethiopia’s Productive Safety Net Program (PSNP) is a large national social safety net (SSN) 

program that includes elements of climate resilience. The PSNP’s goal is to improve food 

security among Ethiopia’s poor and mitigate the impacts from shorter term shocks, mainly 

droughts. The PNSP is implemented almost entirely through national government systems, 

which are decentralized through regional and local administrations. The unique aspect of 

this system is its incorporation of early warning and disaster risk management into its insti-

tutional structure. 

The Ministry of Agriculture is responsible for program management, with the Disaster Risk 

Management and Food Security Sector tasked with overall program coordination. The Early 

Warning and Response Directorate provides early warning information on natural hazards 

and ensures the PSNP’s emergency responses are linked to relief and hazard response activ-

ities. The Natural Resource Management Directorate oversees the public works and the 

Ministry of Finance and Economic Development oversees financial management.194 These 

federal implementation arrangements are replicated within the PSNP’s eight regions and 319 

woredas (districts).
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Raise national ENSO awareness and build capacity. The government and its inter-

national partners should make efforts to mainstream the concept of ENSO within 

government and development agencies and the general public’s consciousness. This 

could include a multi-sectoral communication program that promotes awareness and 

education about drought, flood, and the cyclical nature of ENSO. Policy makers, espe-

cially in local governments, should have a better understanding of forecasts and their 

specificity to particular seasons and locations. Consultations conducted for this report 

identified the government’s lack of capacity as an important challenge in responding 

effectively to ENSO. Also, the general public should be equipped with information 

to be more proactive in their ENSO mitigation activities. To boost knowledge, stake-

holders should participate in forums or dialogues to better understand ENSO risks and 

preparedness strategies. These forums and dialogues can take place locally, nationally, 

or internationally. 

Target women to lead agriculture projects or target them as beneficiaries. As 

discussed, much of Myanmar’s agricultural workforce is composed of women. They 

participate in many aspects of agriculture and, as such, are well positioned to carry 

out agriculture-related ENSO preparation. This is because they are highly knowledge-

able of their crops, fish, and livestock and the climatic conditions of their local envi-

ronment. They are also technically proficient counterparts in agriculture at the local 

level. However, as we have seen, women lag behind men in many key socioeconomic 

indicators, such as income and access to credit. In this sense, targeting women creates 

the double benefit of establishing project counterparts and building the resilience of a 

vulnerable group. 

Myanmar should continue to open its economy and provide access to international 

partners. Support from the international community on ENSO can provide Myanmar 

with the knowledge and resources to prepare effectively. As such, the Myanmar gov-

ernment should mobilize support from international development partners—such as the 

UN, FAO, the World Bank, and CGIAR—and other countries—such as Japan, South 

Korea, and others—on ENSO-related issues. Until recently, access to Myanmar by 

the international community has been limited compared to other countries, and most 

 climate-related support has been in the form of disaster relief. Therefore, given the lack 

of knowledge and resources on ENSO, the government should work with international 

partners to develop ENSO preparedness programs and projects. 

Myanmar should cooperate with other south and southeast Asian countries on 

ENSO-related challenges, which are regional in nature. For example, ENSO- related 

flooding, salinization, and water scarcity issues are persistent in all the countries of the 
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Mekong Delta, which runs from Vietnam to China, including Myanmar’s eastern bor-

der.195 Increased regional cooperation to develop preparedness measures and meteoro-

logical and hydrological services and forecasting would lower common infrastructure 

costs, and allow for more knowledge exchange on best practices. There are already a 

number of regional and global institutions that could facilitate such cooperation. These 

include: 

• The World Meteorological Organization (WMO), which houses the Southeast Asia 

Flash Flood Guidance System, the European Center for Medium-Range Weather 

Forecasts, and the Global Flood Awareness System; 

• The United Nations Economic and Social Commission for Asia and the Pacific 

(UN-ESCAP); which coordinates a regional Typhoon Committee;196 

• The Association of Southeast Asian Nations (ASEAN), which coordinates a 

Regional Climate Outlook Forum, runs a Subcommittee on Meteorology and Geo-

physics, and implements the Southeast Asia Radar Network and Composite project;

• The Mekong River Commission (MRC), which shares hydrological data among the 

Mekong Basin countries, including Thailand, Vietnam, Cambodia, and Lao PDR;197 

• The Asian Disaster Preparedness Center, which facilitates satellite imagery and 

geospatial technology exchanges among Mekong Basin countries;198 and 

• The World Bank is also developing the South East Asia flood monitoring and risk 

assessment platform, or the SEA DRIF Platform, that assesses near real-time flood 

impacts in Myanmar, Cambodia, and Lao PDR.199

195 World Bank GFDRR (2018), “Strengthening the Regional Dimension of Hydromet Services in 
Southeast Asia: A Policy Note with a Focus on Cambodia, Lao PDR, and Vietnam.” June.
196 14 members: Cambodia; China; Democratic People’s Republic of Korea; Hong Kong SAR, China; 
Japan; Lao PDR; Macao SAR, China; Malaysia; the Philippines; Republic of Korea; Singapore; Thailand; 
Vietnam; and the United States.
197 http://www.mrcmekong.org/about-mrc/ 
198 World Bank GFDRR (2018), “Strengthening the Regional Dimension of Hydromet Services in 
Southeast Asia: A Policy Note with a Focus on Cambodia, Lao PDR, and Vietnam.” June.
199 Deltares (2018), “South-East Asia platform for NRT flood impact assessment” May (working paper for 
the World Bank).
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TABLE 8: Recommendations and Proposed Actions for pre-ENSO Preparedness  
and Resilience.

In Table 8, recommendations are divided into two groups: preparedness and resilience. 
Recommendations in red are a high priority, recommendations in tan are a moderate priority. 
The final two columns denote short-term (S) actions that could be completed within a year, 
and medium- to long-term (M/L) actions that require more than a year to achieve.

Recommendation Actions S M/L

Pr
ep

ar
ed

n
es

s

Prepare response 
measures for when 
ENSO-related 
climate events 
occur

• Establish a high-level interministerial committee 
or commission tasked with ENSO response and 
preparedness.

X

• Develop local drought and flood contingency plans 
that can be activated when ENSO-related climate 
events occur.

X

• Make sure contingency budgets, or other ENSO-
related budget lines, can be accessed to provide 
humanitarian or relief support to affected areas and 
populations.

X

• Ensure emergency response inputs and supplies are 
available. This includes relief supplies, such as water 
and food, and agricultural inputs, such as seeds and 
fertilizers.

X

• Ensure infrastructure needed for emergency 
responses—main roads, water ports, and other 
connectivity-related infrastructure—is sufficiently 
climate proofed.

X

Form a national 
ENSO task force

• The task force would develop a comprehensive 
framework to prepare for future ENSO events. 

X

• It would include representatives from various 
government agencies.

X

• It would help define the roles of government 
agencies and guide relevant ministries in developing 
their own ENSO strategies.

X

Create a 
government focal 
point on ENSO

• The purpose would be to coordinate responses within 
the government, at both the local and national 
levels, and with nongovernmental stakeholders. 

X

• Streamline government units, programs, and policies 
related to ENSO and other natural shocks.

X

• Initiate this process through the ENSO task force, 
but eventually a government ministry or department 
would be tasked with overseeing ENSO preparedness 
efforts. 

X

• Maintain as an institution that can integrate ENSO 
considerations into future environmental and 
agricultural planning.

X X
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(continued)

Recommendation Actions S M/L

Pr
ep

ar
ed

n
es

s

Harness La Niña’s 
rebound

• Appoint a committee, or the task force, to explore 
agricultural strategies for La Niña.

X

• Make plans to improve water use efficiency. X

• Take measures to reduce flood risk in flood-prone 
areas.

X

Improve financing 
mechanisms for 
ENSO events

• Assess constraints to the current contingency 
budgeting system.

X

• Make improvements to the government’s 
contingency budget system or create a new ENSO-
specific contingency fund.

X

• Develop a financial protection strategy to guarantee 
the delivery of funds. 

X

• Establish agriculture or disaster insurance 
mechanisms. 

X

• Explore creating catastrophe bonds. X

• Pilot weather index–based insurance. X

Develop detailed 
risk maps

• Include information on climate patterns; topography; 
hydrology; cropping systems; cropping calendars; 
infrastructure, such as roads, dikes, canals, and 
sluices; social and income vulnerability; risks, such as 
flood, drought, saline intrusion, and others; ENSO 
events’ impacts, frequency, and spatial distribution; 
and recommended actions, including resettlement 
plans.

X

• Develop maps collaboratively with stakeholders from 
various sectors and disciplines.

X

• Access information from global and regional 
technical agencies in both text and graphic formats.

X

• Collect additional information through drought 
and flood risk assessments, especially in the regions 
regularly affected by ENSO, such as the central Dry 
Zone and the Ayeyarwady Delta. 

X

• Seek direction from MOALI’s Climate Smart Agriculture 
Strategy to identify location specific needs.

X
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TABLE 8: Continued.

Recommendation Actions S M/L

Pr
ep

ar
ed

n
es

s

Update Early 
Warning Systems

• Develop warnings that are months in advance of 
ENSO-related disasters, which often develop slowly 
and are most accurately predicted between 1 and 4 
months in advance. 

X

• MOALI should incorporate a grid-based, countrywide 
crop modeling framework within its agricultural 
research and development program.

X X

• Identify forecasting needs within DMH, including 
infrastructure (meteorological stations, weather 
recording stations, communication systems) and 
human capacity (technical proficiency).

X

• Develop the EWS framework with academic 
institutions or international research centers with 
crop modeling capacity.

X

• Verify the EWS includes knowledge of risk 
severity, continuous climate monitoring, effective 
dissemination channels, and response capability.

X X

Improve 
dissemination 
channels for EWS 
information

• Disseminate EWS information through DMH’s 
communication channels. 

X

• Simplify highly technical forecasts from other 
international meteorological agencies.

X

• DMH should revise the editorial style of the El Niño & 
La Niña News series to be more user friendly. 

X

• Interpret internationally monitored ENSO 
information for Myanmar’s context. 

X X

• Supplement these efforts with text messaging and 
other communication channels that have been tested 
and piloted by different NGOs.

X X

Target vulnerable 
regions

• Target the central Dry Zone and the Ayeyarwady 
Delta. 

X X

• Target for both shorter term emergency response 
efforts and longer term resiliency policies. 

X X

• Use drought and flood early warning systems and on-
farm risk mitigating investments in affected localities. 

X X

• Evaluate and scale up best practices if feasible. X X

Promote crop 
diversification

• MOALI should lead these efforts. X

• Diversify away from rice to less water-demanding 
crops. 

X X

• Promote new crops through improved extension 
services. 

X X

• Revise government policies that favor rice 
production.

X
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(continued)

Recommendation Actions S M/L

Pr
ep

ar
ed

n
es

s

Adopt drought-
tolerant seeds

• The purpose is to insulate ENSO-related production 
and consumption shocks. 

X X

• Work with The International Rice Research Institute 
(IRRI), which has developed and disseminated, via 
small-scale pilot projects, region-specific drought-
tolerant rice varieties in Myanmar. 

X

• Identify a diverse range of potential crops. X

• Improve relevant seed and farmer extensive systems. X X

• Increase investment in agricultural research and 
development, with an emphasis on traits that 
respond well to flood or drought and are tolerant.

X

Selectively invest 
in cost-effective 
irrigation

• Include irrigation rehabilitation and expansion. X X

• Encourage a diversified set of irrigation systems. X X

• Assess the potential and sustainability of exploiting 
groundwater resources for irrigation. 

X X

• Reform water resource policies to improve efficiency 
among and within sectors at the watershed or river 
basin level (Lancet, Chindwin, Sittoung, Thanlwin, 
and Ayeyarwady). 

X

• Harvest and store rainwater in small multipurpose 
reservoirs, where relevant. 

X X

R
es

ili
en

ce

Raise national 
ENSO awareness 
and build capacity.

• Mainstream the concept of ENSO within government 
and development agencies and the general public’s 
consciousness. 

X

• Develop a multi-sectoral communications program 
that promotes awareness and education about 
drought, flood, and the cyclical nature of ENSO.

X X

• Stakeholders should participate in local, national, 
and international forums or dialogues to better 
understand ENSO risks and preparedness strategies.

X

Integrate a 
regional approach 
to ENSO

• Begin dialogues with potential partners on ENSO 
response, including WMO, ESCAP, ASEAN, MRC, the 
Asian Disaster Preparedness Center, and the World 
Bank’s SEA DRIF Platform.

X

• Identify areas of cross-border vulnerability and 
potential infrastructural cost sharing. 

X

Continue to open 
the economy and 
provide access 
to international 
partners

• Leverage support from the international community 
for knowledge and resources to prepare effectively 
for ENSO.

X X

• Mobilize support from international development 
partners, such as the UN, FAO, the World Bank, 
CGIAR, among others.

X X

• Mobilize support from other countries and bi-lateral 
donors, such as Japan, South Korea, and others.

X X
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Recommendation Actions S M/L

R
es

ili
en

ce

Improve rural 
infrastructure

• Assess the condition of roads, bridges, drainage 
services, mobile phone networks, Internet 
connectivity, water storage facilities, irrigation 
systems, rural electricity, and border and port 
facilities. 

X

• Develop maintenance and upkeep plans. X X

• Seek international financing sources. X X

Strengthen social 
safety nets (SSNs)

• Assess constraints to expanding current SSNs. X

• Assess and expand current pilot programs that 
strengthen social assistance delivery systems. 

X X

• Move toward increased funding, skills development, 
and capacity building in order to implement current 
government guidelines on SSNs.

X

• Target poor, rural areas with food-for-work 
programs, expanded labor market programs, and 
conditional cash transfers.

X X

• Adjust these programs to be more responsive to 
droughts and other ENSO impacts through better 
targeting or by expanding these systems in times of 
ENSO-related crises.

X X

• Seek a short-term external financing mechanism to 
support the expansion.

X

Target women • Develop a strategy targeting women who are 
vulnerable to ENSO (agriculture workers, rural 
inhabitants, natural resource managers).

X

• Develop quotas or guidelines to empower women 
in leadership or coordination positions in local- or 
national-level efforts to combat ENSO impacts.

X

• Introduce resource-efficient, low-carbon practices for 
women.

X X

• Target women in SSNs. X X

TABLE 8: Continued.
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Annexes

Annex 1: Detailed methodology

General

The report synthesizes available evidence and presents new analyses on ENSO’s 

impacts on weather, agricultural production, poverty, and the broader economy 

in Myanmar. The evidence comes from a secondary literature review, an analysis 

of historical data, and a series of simulations. Simulations were carried out using a 

computable general equilibrium (CGE) model. The model uses historical data from 

1951 to 2009 to simulate: (i) potential agricultural productivity under various con-

ditions, including water scarcity, different planting months, and low or high fertil-

izer use; (ii) the indicative impacts of ENSO on livestock using the Temperature Heat 

Index (THI); (iii) economic outcomes associated with these productivity losses (usu-

ally during El Niño) and gains (usually during La Niña); (iv) economic outcomes, 

including spillover effects associated with certain policy changes, such as providing 

drought-resistant crop varieties, increasing irrigated land, providing food import subsi-

dies, removing rice import quotas, increasing grain storage, providing short-term cash 

transfers, and a combination of these; and (v) poverty impacts on rural households 

with male and female household heads. Put simply, the model simulates the impact of 

historical ENSO events if they were to reoccur today and affect the current economy. 

This is valuable given the lack of systematic historical analysis of ENSO’s impacts on 

poverty and broader economic growth.

First, historic climate data are examined, including variability in rainfall and tempera-

ture, followed by an assessment of the frequency of ENSO events in the historical 

record, according to the overview given in Chapter 3. More specifically, short-term 

climate fluctuations during ENSO event years are compared with recent “neutral” 

weather years (without ENSO shocks) to identify deviations in rainfall and tempera-

ture variables.

Second, changes in weather variables during the crop growing season are translated 

into physical, agricultural productivity outcomes using a combination of statistical 

and process-based models (Chapter 4). Process-based crop models to estimate ENSO- 

affected seasonal yield deviations of major crops in a grid-based spatial analysis 
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framework are also applied to isolate ENSO impacts from other events. Daily histor-

ical weather data (spatially interpolated from weather station data), linked with the 

corresponding ENSO phase, were used as input to the crop modeling framework that 

estimated crop yield changes for important crops: rice, maize, and tomatoes. Rice and 

maize are major crops in the country, and tomatoes act as a proxy for a broader array 

of vegetables (a standard approach in climate studies). The crop models also estimate 

how yield responses differ when using improved or traditional seed varieties, with and 

without chemical fertilizer, or depending on the water management regime (with and 

without irrigation infrastructure). 

Third, non-crop impact channels are also considered, such as livestock and fisheries. 

In the absence of sophisticated models for these subsectors, we rely on secondary evi-

dence compiled from other studies. These studies typically focus on a specific ENSO 

year, such as the severe 2016 event. The livestock sector analysis is supplemented with 

estimated Temperature Humidity Indices to estimate heat stress levels and productivity 

losses for cattle and poultry. 

Finally, the estimated impacts of ENSO events on crop, livestock, and fisheries yields 

are imposed on a dynamic computable general equilibrium (CGE) model. This class of 

model captures all producers and consumers in an economy, including the government 

and interactions with the rest of the world (e.g., imports and exports). All sectors and 

households are disaggregated across major subnational regions. Region- and crop- 

specific productivity shocks thus translate into changes in agricultural and national 

GDP, employment, and prices. The model reacts to crop and sector-specific produc-

tivity changes by reallocating resources and products between sectors and households 

to minimize overall losses to the economy (i.e., autonomous adaptation). The model is 

linked to a survey-based micro-simulation module that tracks changes in national and 

subnational poverty rates.

The integrated approach to measure economy-wide impacts of climate shocks is sim-

ilar to what is often used for long-term climate change impact studies. The DSSAT 

and CGE models represent some of the most sophisticated tools available for such 

analysis, and the high-resolution spatial databases used in both types of models are 

quite unique, both for Myanmar and developing countries in general. The framework 

makes it possible to isolate the impacts of ENSO events, as well as to assess outcomes 

in hypothetical alternative policy environments, such as changes to trade policies or 

the scaling up of social safety nets. 
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The CGE Model 

IFPRI’s Rural Investment and Policy Analysis (RIAPA) Model is a recursive dynamic 

computable general equilibrium (CGE) model that simulates the functioning of a mar-

ket economy, including markets for products and factors (i.e., land, labor, and capital). 

RIAPA measures how impacts are mediated through prices and resource reallocations, 

and ensures that resource and macroeconomic constraints are respected, such as when 

inputs or foreign exchange are limited. RIAPA provides a consistent “simulation labo-

ratory” for quantitatively examining value-chain interactions and spillovers at national, 

subnational, and household levels. 

RIAPA divides the national economy into different sectors and household groups that 

act as individual economic agents. Producers maximize profits and supply output to 

national markets where it may be exported and/or combined with imports depending 

on relative prices, with foreign prices affected by exchange rate movements. Produc-

ers combine factors and intermediate inputs using sector-specific technologies. Maize 

farmers, for example, use a unique combination of land, labor, machinery, fertilizer, 

and purchased seeds. Workers are divided by education levels, and agricultural capital 

is separated into crop and livestock categories. Labor and capital are in fixed supply, 

but less-educated workers are treated as underemployed. Producers and households 

pay taxes to the government, who uses these and other revenues to finance public 

services and social transfers. Remaining revenues are added to private savings and 

foreign capital inflows to finance investment, i.e., investment is driven by levels of sav-

ings. RIAPA is dynamic, with past investment determining current capital availability.

RIAPA tracks changes in incomes and expenditures for different household groups, 

including changes in food and non-food consumption patterns. Poverty impacts are 

measured using survey-based micro- simulation analysis. Individual survey house-

holds map to the model’s household groups. Estimated consumption changes in the 

model are applied proportionally to survey households, and post-simulation consump-

tion values are recalculated and compared to a poverty line to determine households’ 

poverty status. 

Intervention scenario simulations

In order to understand if and how different policy options can mitigate impacts 

from ENSO events, different policy options are incorporated into the model. 

Some of the scenarios reflect existing policies in the country, such as relaxing import 

protections for cereals or expanding current social transfer programs. These options 
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are viewed by many people as central to the national policy debate around agriculture, 

food security, and natural disasters. Other scenarios consider policies that may not 

exist today or be considered central to the national debate. Irrigation infrastructure, for 

example, already exists in many parts of the country, yet we simulate further expan-

sion because this is commonly seen as one means of avoiding the damages caused by 

climate variability. However, scenarios are scaled so that they reflect existing con-

ditions. For example, the expansion of irrigation infrastructure reflects the extent to 

which croplands are already irrigated (i.e., it is more difficult to expand irrigation in 

regions where irrigation is already used extensively). Similarly, the extent to which 

stored grains can be used to offset production losses is constrained by past evidence on 

national grain stocks. Finally, an expansion of cash transfers to households is informed 

by the scale and distribution system of current public safety net programs. The scenar-

ios are therefore a combination of current and potential policy options benchmarked 

to existing policies and evidence to ensure that the scale of policy change is plausible 

and relevant.

The model applies the following four policy scenarios:

• Drought-tolerant varieties: It’s assumed that drought-resistant varieties for beans, 

maize, rice, and tomato varieties are deployed in a limited way to regions that antic-

ipate the greatest water challenges, leading to about 3.5 percent higher yields on 

average for rainfed farming during El Niño years. The International Rice Research 

Institute (IRRI) has developed and disseminated, via small-scale pilot projects, 

region-specific drought-tolerant rice varieties. Scaling up the adoption of these 

seeds would require improvements in both seed and farmer extensive systems. 

• Additional irrigation: The amount of cultivated land in the model that uses irriga-

tion infrastructure has increased. Rice is already irrigated in Myanmar, although 

coverage is far from complete (i.e., 20 percent coverage of rice land in the North, 

33 percent in the Central, and 29 percent in the South). Further expansion is there-

fore possible. Modest increases in irrigation use are assumed, reaching 22 percent 

coverage for the South and 36 percent for the Central (the North is unchanged). 

This is a relatively small percentage change in rice irrigation, but may cover a 

large land area. Maize is rarely grown on irrigated lands, and so while we model 

a doubling of irrigated maize land, the final coverage remains low in all regions 

(6 percent in the North and 25 percent in the Central and South). The irrigation sce-

nario assumes that there is adequate water to operate additional irrigation systems. 

Although the focus is on irrigation infrastructure, an alternative option may be to 

improve water use efficiency. Because the model doesn’t capture potential water 

supply constraints, the scenario is equivalent to one that maintains yields during 

ENSO shocks through more efficient water use. 
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• Partial rice export ban: Myanmar has used this policy instrument before to respond 

to concerns about domestic rice supply shortages. These include temporary bans, 

like the ones in 2011 and 2015—the latter in response to major floods. The goal 

of export bans is to reduce domestic prices for rice consumers, but also lowers the 

producer price for exporters. The impact on the poor, who tend to be smallholder 

farmers but also net consumers of rice, depends on the complex income and expen-

diture structures of households living close to the poverty line. Unlike export taxes, 

export bans do not directly generate revenues for the government. The indirect eco-

nomic costs of an export ban are internalized in the model, however, via changes to 

government revenues and fiscal deficits. 

• Grain storage: Distribute 500,000 tons of rice into domestic markets, drawn from 

public and private stocks. Depleting stocks address short-term supply shortfalls 

during ENSO events and offset some of the price increases caused by production 

losses. Like export bans, depleting grain stores benefits consumers, but may pre-

vent market forces from limiting farm revenue losses via higher prices for agricul-

tural products. The scenario assumes that storage facilities already have or can be 

expanded to achieve this capacity. Historical evidence indicates that Myanmar has 

the capacity to accommodate the scale of drawdown in this scenario. For example, 

the FAO Food Balance Sheets show that over the last decade, the country depleted 

its collective grain stocks within a given year by more than one million tons in both 

2009 and 2010 (data series ends in 2013). This suggests that the grain storage sce-

nario is well within the country’s capacity to achieve. Note that we do not consider 

the financial cost of restocking public and private grain stores in the years following 

an ENSO event. Note also that the grain storage scenario is equivalent to an alterna-

tive scenario in which the government procures grain in foreign markets (financed 

by foreign borrowing) and distributes the grain in domestic markets. 

• Short-term cash transfers to poorer households (Quintiles 1–2) equal to just over 

US$1.3 per person: Currently, the government’s various social protection and pen-

sion schemes transfer, on average, about US$4 per person per year (as reported 

in government financial accounts). The cash transfer scenario increases existing 

national average transfers by one-third during El Niño years. Households in the 

model can use these funds to offset higher food costs, or to purchase nonfood prod-

ucts, whose prices may also rise during ENSO events as economic shocks spillover 

from agriculture to nonfarm sectors. The fiscal cost of expanding social transfers is 

internalized through higher direct taxes (e.g., pay-as-you-earn and corporate taxes). 

The scenario assumes that the distribution of new cash transfers occurs through 

existing social protection systems and does not increase the administrative cost of 

this system. This is equivalent to assuming that additional administrative costs (not 

actual transfers) are borne by foreign development partners.

• Combined: All the above policies implemented concurrently. 
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While these scenarios are incomplete, they provide an insight into the effect of 

possible measures available for the government to better manage the impacts 

of future ENSO. These scenarios do not capture all possible government responses 

to ENSO shocks or the complexities of specific policies. Instead, the scenarios are 

purposefully selected to reflect the range of policy instruments available to the gov-

ernment: mitigating investments in farm production; trade and price policies; and stan-

dard emergency responses/coping mechanisms. Within each type of instrument there 

are further options to be considered, such as the targeting and distribution mechanisms 

for emergency cash transfers. The model captures both direct and indirect impacts 

since all sectors in the economy are affected, albeit to varying extents. Further, the 

model measures the trade-offs associated with each policy scenario. Finally, the model 

internalizes the fiscal cost of certain policy options. 

Annex 2: North, Central and South regions  
in the Myanmar model

Source: http://asiapacific.anu.edu.au/mapsonline/base-maps/myanmar-statesregions

9960_Myanmar_NEW.indd   72 3/1/19   10:09 AM

http://asiapacific.anu.edu.au/mapsonline/base-maps/myanmar-statesregions


Annex 3: National Plans and Roles of Other Agencies 73

Annex 3: National plans and roles of other 
agencies

National level legal framework

The enactment of the Pyidaungsu Hluttaw Law No. 21 or Natural Disaster Man-

agement Law of 2013 provides the legal framework for the disaster prevention and 

response in the country. The law aims to: 

• implement natural disaster management programs systematically and expeditiously 

in order to reduce disaster risks;

• form the National Committee and Local Bodies;

• coordinate with national and international government departments, and social, 

other non- government, and/or international and regional organizations in carrying 

out natural disaster management activities;

• conserve and restore the environment affected by natural disasters; and 

• provide health, education, social, and livelihood programs in order to bring about 

better living conditions for victims.

To increase the adaptive capacity of the country and to maximize opportunities for 

low-carbon and climate-resilient development, the Myanmar Climate Change Strat-

egy and Action Plan (MCCSAP) was approved in 2017 (Myanmar Climate Change 

Alliance, 2017). MCCSAP contained a 15-year roadmap of Myanmar’s strategic 

response to climate-related risks, which identified six key sector entry points to deliver 

inclusive climate-resilient and low-carbon development outcomes. These are agricul-

ture, fisheries and livestock; environment and natural resources; energy, transport and 

industry; urban development; health and disaster risk reduction; and education, public 

awareness, and technology. 

In MCCSAP, a special focus is given to the promotion of sustainable agriculture with 

emphasis on the adoption of crop varieties and farming practices; improvement of 

water management especially in rice production; reduction of greenhouse gas emis-

sions from rice and livestock farming; promotion of integrated farming systems; and 

enhancement of the capacity of farmers to respond to climate risks.

According to MOECAF (2012), the multilateral discussions on adaptation within the 

UN Framework Convention on Climate Change (UNFCCC) gave birth to the idea 

of the National Adaptation Programmes of Action (NAPAs). NAPA is created to 

meet adaptation needs of the Least Developed Countries (LDCs) by allowing locals 

to pinpoint priority projects and activities that will meet their needs and to facilitate 
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implementation of projects. There were 32 Priority Adaptation Projects for the follow-

ing sectors: agriculture, early warning systems, forests, public health, water resources, 

coastal zones, energy and industry, and biodiversity.

In 2015, Myanmar published its Climate-Smart Agriculture (CSA) Strategy, which 

provides a framework to transition the agricultural sector in the context of climate 

change impacts and socioeconomic challenges (Ministry of Agriculture and Irrigation 

2016). The strategy envisions the development of technical, policy, and investment 

conditions to achieve sustainable agricultural development for food security and nutri-

tion through climate-resilient and sustainable agriculture. 

The Myanmar Action Plan on Disaster Risk Reduction (MAPDRR) was devel-

oped in 2017 with support from the United Nations Development Programme (UNDP) 

to replace the outdated MAPDRR in 2012. The new action plan foresaw the vision 

of “protected lives, economy, heritage and environment, through inclusive approach, 

toward sustainable development of Myanmar.” The action plan indicated that a high-

level MAPDRR Steering Committee will be established under the supervision and 

strategic guidance of the NDMC. It was developed with close linkage to the United 

Nations’ Sustainable Development Goals (in particular goals 1, 2, 11, and 13) and 

the Paris Agreement on Climate Change (National Disaster Management Committee, 

2017).

National committees

The National Disaster Preparedness Central Committee (NDPCC) has 37 mem-

bers composed of the chairpersons of State Peace and Development Council Division 

and the heads of the Ministries (CFE-DM, 2014). NDPCC’s roles include: 

• constituting committees at various (government) levels to implement disaster man-

agement, develop disaster management policy, guidelines, and review progress;

• formulating policy and guidelines for the utilization of natural resources for emer-

gency relief measures; 

• providing basic principles for receiving foreign aid;

• providing relief assistance where it is necessary;

• managing state budgets and resources; and

• enacting/issuing laws, acts, decrees, rules, and regulations for effective disaster 

management activities.
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To supervise and coordinate the implemented disaster management activities in sup-

port of NDPCC, the National Disaster Preparedness Management Working Com-

mittee was formed (CFE-DM, 2014). The working committee is tasked to: 

• formulate plans for the four phases of Mitigation and Prevention, early warning, 

disaster, and reconstruction and rehabilitation and implement guidelines from 

higher authorities;

• manage foreign and local aid for relief, resettlement and rehabilitation;

• educate people on disaster preparedness;

• organize and implement programs for improvement for public;

• prepare quarterly reports for NDPCC and identify reporting organizations and 

reporting systems;

• set up early warning systems and ensure dissemination of early warnings to the 

grassroots level;

• assign tasks to ministries and organizations dependent on disaster requirements;

• oversee and facilitate coordination between subcommittees; and

• directly supervise the management of relief and resettlement during disasters.

The 10 subcommittees that implement specific activities under the National Disaster Pre-

paredness Management Working Committee are: information and education, emergency 

communication, search and rescue, information of losses and emergency assistance, 

assessment of losses, route clearance and transportation, mitigation and establishment of 

emergency shelter, health rehabilitation and reconstruction, and security.

The Disaster Management Committees are replicated at the state/division, district, 

township, and ward/village tracts, and are supported by 10 working committees with 

the same structure as that of the national subcommittees (CFE-DM, 2014). There are 

also other national level committees that were created to support national initiatives in 

disaster management (CFE-DM, 2014). These are the following:

• The National Committee for Natural Disaster Management, chaired by the 

Prime Minister, is tasked to develop disaster management policy and guidelines; 

to review recommendations of the two national committees; and to prioritize mea-

sures to be taken for pre-disaster, disaster, and post-disaster periods;

• The Inter-Ministerial Coordination Committee for Disaster Management, 

chaired by the Minister for Social Welfare, Relief and Resettlement, is responsible 

for implementing the policy and decisions of the National Committee for Disaster 

Management; monitoring disaster-related plans; keeping the National Committee 

informed; coordinating disaster management activities of government agencies; 

evaluating the disaster management activities and preparedness of the ministries 
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and agencies; and coordinating operations for the post-disaster emergency rescue 

and relief period; and

• The Advisory Committee for Natural Disaster Management, chaired by a 

specialist designated by the Prime Minister, is assigned to compile information; 

study and submit recommendations on technical management, disaster prevention/ 

mitigation, preparedness, emergency response system and activities for recovery 

and rehabilitation; promote awareness of disaster risks and mitigation and associ-

ated training and education; prepare and propose long-term rehabilitation plans for 

areas affected by natural disasters; and evaluate disaster preparedness programs.

The Myanmar Disaster Preparedness Agency (MDPA), chaired by the Union Min-

ister for Social Welfare, Relief, and Resettlement, is responsible for instituting sys-

tematic disaster preparedness measures and effective relief activities in response to 

disasters. The MDPA is composed of 13 member agencies with the Union Ministers 

for Defense and Home Affairs serving as co-chairs and deputy ministers of designated 

ministries as members. 

The Myanmar Disaster Preparedness Management Working Committee super-

vises the implementation of disaster management activities in accordance with MDPA 

guidelines and coordinates the MDPA activities. Chaired by the Deputy Minister for 

Social Welfare, Relief, and Resettlement, the committee is composed of 11 members 

from different departments and agencies. This committee is replicated in the different 

government levels as:

• Region/State Disaster Preparedness Committee

• District Disaster Preparedness Committee

• Township Disaster Preparedness Committee

• Village Tract/Village Disaster Preparedness Committee

The Ministry of Social Welfare, Relief and Resettlement (MSWRR) is the focal 

point for disaster prevention and emergency relief. MSWRR is working closely with 

the United Nations Office for the Coordination of Humanitarian Affairs in disaster 

risk management, and mobilizing resources for and operating humanitarian campaigns 

related to natural disasters.

Under the management of MSWRR, the Emergency Operation Centers (EOCs) 

were established in three major municipalities of Nay Pyi Taw, Yangon, and Mandalay. 

The functions of EOC include weather information monitoring and early forecasting, 

researching, developing, and implementing the response plans (UN-OCHA 2015).
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The Ministry of Agriculture and Irrigation (MOAI) has 11 departments, namely, 

Irrigation Department, Department of Agriculture and Planning, Myanmar Agricul-

ture Service, Agricultural Mechanization Department, Settlement and Land Records 

Department, Water Resources Utilization Department, Myanmar Agricultural Devel-

opment Bank, Department of Agriculture Research, Survey Department at Yezin 

Agricultural University, and Myanmar Industrial Crops Development Enterprise 

(CFE-DM, 2014). MOAI was merged with the Ministry of Livestock and Fisheries 

by the new government in 2016 to form the Ministry of Agriculture, Livestock and 

Irrigation (MOALI). 

In relation to disaster preparedness, the ministry implements various activities such 

as: identification of disaster prone areas; monitoring crop production together with 

cultivation and harvest schedules; and providing assistance to ensure crops or substi-

tute crops are still planted and cultivated to keep the agriculture infrastructure viable. 

For irrigation services, the ministry systematically monitors the strength of dams and 

irrigation facilities, and renovates these facilities as required. 

Under the MOAI, the Irrigation Department and Water Resources Utilization 

Department work together for the improvement of irrigation networks, construction, 

and renovation of dams and reservoirs, and establishment of water pumping irrigation 

schemes (Ministry of Agriculture and Irrigation, 2016). 

The Department of Meteorology and Hydrology (DMH), under the Ministry of 

Transport, is responsible for collecting and providing the disaster warning information 

for dissemination (CFE-DM, 2014). For the public and concerned government agen-

cies to take proactive measures, DHM provides forecasts, alerts, and warnings on the 

possibility of meteorological phenomena, including ENSO (ACF International, 2015). 

On the other hand, the Ministry of Information is the one responsible in dissemi-

nating the information on these phenomena to the public (CFE-DM, 2014). Through 

state-run newspapers, television, and radio, disaster information is communicated to 

the public in real time.

Launched in 2013, the Myanmar Climate Change Alliance (MCCA) was formed to 

support the government in addressing the challenges posed by climate change (Myan-

mar Climate Change Alliance, 2017). MCCA works as a platform to mainstream cli-

mate change into the policy development and reform agenda, but it also supports all 

on-going actions and activities on climate change from all sectors. MCCA is an initia-

tive of the Environmental Conservation Department (ECD) of the Ministry of Natural 
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Resources and Environmental Conservation (MoNREC), together with the United 

Nations Human Settlements Program and the United Nations Environment Program.

Myanmar also developed in 2017 the National Framework for Community Disaster 

Resilience to promote a common understanding among involved agencies on the activ-

ities and expected outcomes of strengthening communities’ disaster resilience in the 

country (National Natural Disaster Management Committee, 2017). The framework 

provided the approaches and lessons for pursuing disaster resilience and the potential 

opportunities for implementing integrated and inclusive measures for strengthening 

disaster resilience at the community level.

Annex 4: Extreme climate impacts  
and management measures for agriculture  
and water resource sectors from the El Niño  
Outlook Forum

Sector/impacts 
Short-term risk 

management measures
Long-term risk 

management measures
Agriculture

• Decreased agricultural 
areas (50%)

• Reduced crop production 
(major crops)

• Drought resilient short-
term variety (aerobic rice) 

• Crop diversification 
(sesame, green gram)

• Alternate wetting and 
drying

• Carbonized rice husk, 
biochar

• Climate sensitive land use 
• Planning development of 

irrigation systems
• Development of seed 

industry

• Crop failure (especially 
upland and summer rice 
and oil crop)

• Resistant variety to biotic 
and abiotic stresses (green 
gram, Yezin 14)

• Improve crop breeding 
and use of advanced 
technology 

• Better infrastructure

• Poverty (household 
income)

• Crop insurance
• Market control

• Income generating 
activities (upgrading 
traditional career)

Water resources, use and irrigation

• Agriculture
• Hydropower
• Domestic
• Navigation

• Water harvesting schemes
• Irrigation planning and 

cropping pattern
• Optimum operation plan
• Identify alternative water 

sources
• Education and awareness
• Information sharing and 

coordination

• Watershed management
• Reforestation
• Silt detention
• Dams/supplementary 

water storage pond
• Rules and regulations for 

sustainable development
• Education and awareness

Source: DMH and ADPC (2016).
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Annex 5: Government initiatives for agriculture  
and farming households

Input/equipment provision

The national government spent almost US$12.5 million from the US$73.5 million 

emergency fund for 2016.200 To provide assistance to farmers whose crops were 

affected by disasters, US$23,000 from the fund were used to buy replacement seeds 

for 2,321 affected acres. Another US$487,000 was used to rehabilitate poultry and 

livestock. 

The government of Myanmar also provided assistance in terms of water distribution 

(FAO, 2016). The national government invested US$57,000 to provide drinking water 

for the El Niño–affected areas.201

Due to the El Niño event of 2016, 129 townships and 731 villages from different 

regions in the country were reported by the Department of Rural Development to have 

suffered from water shortages.202 Among the most severely affected regions were 

Mandalay, Bago, and Ayeyarwaddy regions. To address this problem, the government 

of Myanmar created a 24-hour water supply scheme to deliver 5 million gallons of 

water to all the villages throughout the country, especially in those drought-stricken 

areas. 

Based on the Department of Rural Development’s figures, the annual cost of water 

purification efforts for the 2,000 villages affected by drought was US$18.3–21.9 mil-

lion. In order to reach the government’s goal of providing the drought-stricken areas 

with a permanent water supply, the government constructed and repaired wells, pools, 

and pumping machines to more than 500 villages in Myanmar. The government was 

supported by the civil society and the donors in the project. 

Local governments also initiated mitigation efforts to abate the impacts of El Niño. For 

example, the Magway Region Agriculture Department (MRAD) assisted its farmers 

by providing fast-growing seeds (ReliefWeb, 2016). MRAD stored 4,000 baskets of 

200 Myanmar Times, (2016, December). K17 billion spent from president’s emergency fund. Retrieved 
December 2017 from https://www.mmtimes.com/national-news/24259-k17-billion-spent-from-president-
s-emergency-fund.html
201 Myanmar Insider. (2016, April). El Niño and Myanmar Economy. Retrieved November 2017 from 
http://www.myanmarinsider.com/el-nino-and-myanmar-economy/
202 Myanmar Times. (2016, May). El Niño to stick around through June. Retrieved November 2017 from 
https://www.mmtimes.com/national-news/mandalay-upper-myanmar/20288-el-nino-to-stick-around-
through-june.html
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these seeds and sold them to affected farmers at a lower cost. A series of demonstra-

tions of agricultural methods to cope with drought were conducted.

Meanwhile, the Union government also planned to allocate US$1.6 million to install 

water tanks in villages in the Mandalay Region.203

Agroclimatic forecasts and early warning systems

The El Niño event of 2016 was considered as one of the strongest in the past 60 years. 

Even before 2016, the staff members from the Department of Hydrology and Mete-

orology (DHM) campaigned to raise awareness and warn the public about the possi-

ble negative impacts and how people can better adapt to these impacts (UN ESCAP, 

2016). From January to May 2016, the DHM issued El Niño outlooks and granted 

interviews with the media. DHM issued seven warnings during a five-month period. 

According to U Kyaw Lwin Oo, as cited by Myanmar Times (2015), several warn-

ings were issued to inform that the peak strength of El Niño would be felt beginning 

December 2016, and that severe and unusual weather patterns would occur because of 

the El Niño occurrence.204

On the other hand, the Myanmar Meteorological Department released an advisory on 

March 7, 2016, stating that after experiencing a long drought, the Kachin state, Chin 

state and Sagaing regions would get higher precipitation than usual in the coming 

rainy season. They further warned the public about the possible negative effects of this 

phenomenon on people’s health and on sectors such as agriculture, fisheries, and river 

transportation.205

DMH issues the daily and monthly weather and river water level forecasts, news, 

warnings, and bulletins for storms, floods, untimely rainfall, temperature and mini-

mum alert water level, agro-meteorological bulletins, and seasonal and annual drought 

report (Yi, 2015). The 10-day agro-meteorological bulletin contained data on precipi-

tation, temperature, humidity, evapotranspiration, and soil moisture, among others for 

each state and region (DMH 2016b). 

203 Ministry of Information. (2016, February). Mandalay region stores water for El Niño. Retrieved 
November 2017 from http://www.moi.gov.mm/moi:eng/?q=news/29/02/2016/id-6565.
204 Myanmar Times. (2015, June). El Niño could bring dry conditions to Myanmar. Retrieved November 
2017 from https://www.mmtimes.com/national-news/15186-el-nino-could-bring-dry-conditions-to-
myanmar.html
205 Myanmar Insider. (2016, April). El Niño and Myanmar Economy. Retrieved November 2017 from 
http://www.myanmarinsider.com/el-nino-and-myanmar-economy/
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Similarly, the Department of Rural Development also released agro-climatic forecasts 

and warnings for the El Nino phenomenon. On February 22, 2016, representatives 

from this department encouraged people from more than 1,750 villages in 173 town-

ships to start storing water as preparation for possible water shortages.206

Irrigation management shifts

Although the priority is focused on the provision of drinking water, the national gov-

ernment also conducted initiatives to address irrigation problems. Awareness raising 

activities were done to promote efficient water usage and water pond management 

(FAO, 2016). There was also a directive from the president of Myanmar that was 

aimed at making certain that farmlands in the Ayeyarwaddy region will receive water 

from irrigation sites (Ministry of Information, 2015).

In the affected region of Magway, the Regional Agriculture Department negotiated 

with the Irrigation Department to ensure water sufficiency for crop production (Relief-

Web, 2016). The local government also called for cooperation among farmers to prop-

erly manage irrigations.

Other measures to conserve water were also done in the El Niño–affected regions. For 

instance, in Mandalay, the local city development committee released a water-saving 

policy during the celebration of Thingyan (Burmese New Year or April’s water festi-

val).207 During the event, an estimated 40 million gallons (151.416 liters) of water had 

been thrown at and splashed on revelers. Because of the drought in 2016, the organiz-

ers tried to reduce water usage to around 20 million gallons.

Structural measures

The government provided support in installing water pumps in affected areas (FAO, 

2016). To address drought and water scarcity in the Mandalay region, the national 

government started the Sameikkon three- water pump project (ReliefWeb, 2015). The 

project was aimed at supplying enough water for agriculture, as well as for transpor-

tation through local canals in Myingyan, Natogyi, Taungtha, and Mahlaing districts.

206 Myanmar Times. (2016, March). Mandalay takes measures against incoming drought. Retrieved 
November 2017 from https://www.mmtimes.com/national-news/mandalay-upper-myanmar/19551-
mandalay-takes-measures-against-incoming-drought.html 
207 Myanmar Times. (2016, March). Mandalay Thingyan hit with water-saving measures. Retrieved 
November 2017 from https://www.mmtimes.com/national-news/mandalay-upper-myanmar/19266-
mandalay-thingyan-hit-with-water-saving-measures.html
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Aside from this, the government also supported the construction of the Ahtet Hsedaw-

gyi Dam project. The construction of the dam began in 2006 but was stopped in 2009 

due to financial constraints. After the president heard about the possible positive 

impacts of the dam in abating the effects of El Niño, the president gave a go signal 

for the continuation of the project (Ministry of Information, 2016). The dam would be 

helpful in storing and supplying water for the Mandalay region, especially during the 

dry season. It would also help prevent flooding in the area during the rainy season and 

generate 64 megawatts of electricity for the area.

Land use and crop pattern advice

In the Magway region, the regional agriculture office promoted the use of fast-growing 

seed in anticipation of the El Niño event (ReliefWeb, 2016). They conducted discus-

sions with farmers on which crop to plant for various weather conditions.

Due to the anticipation of El Niño in 2016, Myanmar’s agriculture ministry advised 

several strategies for a more efficient use of resources in the face of water shortages 

caused by the drought. For instance, they recommended that farmers plant summer 

paddy near lakes and dams since these are more reliable sources of water which would 

not easily dry up even in the face of drought (Myanmar Times, 2016). Moreover, they 

also advised farmers to replace their usual seeds with strains such as shwe thwel yin 

and pearl thwel, which can be harvested after only 90 days. To improve efficiency, 

they also recommended collective instead of individualized planting in random areas, 

since coordination of the use of resources can result in more efficient utilization of the 

scarce water supply.

Another water saving technique recommended by the representatives from the agricul-

ture ministry was the use of organic fertilizer instead of commercial inorganic ones, 

since organic fertilizers reduce the risk of evaporation of the water in the soil (Myan-

mar Times, 2016). In terms of crop recommendations, farmers were advised to grow 

summer sesame and green bean among others, since they do not require as much water 

as other crops.

Compensation

The Relief and Resettlement Department provided cash assistance to the affected fam-

ilies in the Sagaing region (FAO, 2016). The government also provided loans to El 

Niño–hit farmers. However, government support was not enough to recover agricul-

tural loses. According to the Free Farmers Association, the government should provide 
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long-term loans and offer a backup plan to replant paddy seeds in the township after 

natural disasters destroyed them.208 They added that bank loans should be made avail-

able by mortgaging farms to help the recovery process of the farmers.

Food supply

The Ministry of Commerce used over 40 warehouses to store rice in response to the 

call by the Myanmar Rice Federation (MRF) to prepare rice reserves for the Rangoon, 

Mandalay, and Irrawaddy divisions, and Arakan State for when the El Niño event 

strikes (ReliefWeb, 2016).

As part of the preparation for the El Niño occurrence in 2016, the Myanmar Rice 

Federation suggested storing 200,000 tons of rice reserves (Ministry of Informa-

tion, 2016). In order to store rice reserves for the Yangon, Mandalay, and Ayeyawady 

regions and in Rakhine state, the Ministry of Commerce established 52 rice reserves, 

the Indian government providing support in building 10 of these 52 rice reserves. All 

of these measures were done to ensure that there will be sufficient rice supply for the 

areas to be affected by the El Nino occurrence (Ministry of Information, 2016).

Annex 6: Summary of ENSO forecasts made 
available by technical agencies

208 Myanmar Business Today. (2016, June). Farmers in El Niño-Hit Areas Want to Mortgage Farms for  
Loans. Retrieved November 2017 from https://www.mmbiztoday.com/articles/farmers-el-ni-o-hit-areas- 
want-mortgage-farms-loans
209 Climate forecasting information from 16 climate centers.
210 Climate forecasting information from 22 climate centers.

Agencies/
institutes

Frequency 
of the 

product 
released

ENSO 
forecast 
format

Typical forecast Forecast information

Dynamical 
or 

statistical
Single-model  

or MME ENSO Others

APEC Climate 
Center (APCC)

Monthly Graphical 
products, 
outlook

Dynamical MME 
(multiagency209)

http://www.apcc21 
.org/ser/enso 
.do?lang=en

http://www.apcc21 
.org/ser/outlook 
.do?lang=en
• Air temperature
• Precipitation
• 500 hPA 

geopotential 
height

• SST

International 
Research 
Institute for 
Climate and 
Society (IRI)

Monthly Graphical 
products, 
interpretation

Dynamical 
and 
statistical

MME 
(multiagency210)

http://iri.columbia 
.edu/our-expertise/ 
climate/forecasts/
enso/current/

http://iri.columbia 
.edu/our-expertise/
climate/forecasts/
seasonal-climate-
forecasts/
• Air temperature
• Precipitation

(continued)
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211 The official outlook is produced jointly with IRI.
212 Climate forecasting information from 8 climate centers.

Agencies/
institutes

Frequency 
of the 

product 
released

ENSO 
forecast 
format

Typical forecast Forecast information

Dynamical 
or 

statistical
Single-model  

or MME ENSO Others

World 
Meteorological 
Organization 
(WMO)

Regular 
seasonal

Bulletins 
issued with 
press briefing

Expert opinion based on 
assessment of all important 
global sources (from about 
28 climate centers) of ENSO 
predictions

http://www.wmo 
.int/pages/prog/
wcp/wcasp/enso_
update_latest 
.html

Climate 
Prediction 
Center (CPC)/
National 
Centers for 
Environmental 
Prediction 
(NCEP)/
National 
Weather 
Service (NWS)

Monthly Graphical 
products, 
diagnostic 
discussions

Dynamical 
and 
statistical

MME 
(multiagency211)

http://www.cpc 
.ncep.noaa.gov/
products/analysis_
monitoring/
enso_advisory/

http://www.cpc 
.ncep.noaa.gov/
products/NMME/
seasanom.shtml
• Air temperature
• Precipitation
• SST

European 
Centre for 
Medium-Range 
Weather 
Forecasting 
(ECMWF)

Monthly Graphical 
products

Dynamical Single-model 
(SEAS2011 cycle 
36r4)

http://www 
.ecmwf.int/
en/forecasts/
charts/seasonal/
Niper_centF1o-
plumes-public-
charts-long-
range-forecast

UK 
Meteorological 
Office  
(UKMO)

Monthly Graphical 
products, 
interpretation

Dynamical Single-model 
(GloSea5)

http://www 
.metoffice.gov 
.uk/research/
climate/seasonal-
to-decadal/gpc-
outlooks/el-Niño-
la-Nina

Australia 
Bureau of 
Meteorology 
(BOM)

15 days Graphical 
products, 
interpretation

Dynamical Single-model 
(POAMA) + 
multiagency 
survey212

http://www.bom 
.gov.au/climate/
enso/

http://www 
.bom.gov.au/
climate/model-
summary/#tabs= 
Indian-Ocean
• Indian Ocean 

Dipole

Japan 
Meteorological 
Agency (JMA)

Monthly Graphical 
products, 
outlooks

Dynamical Single-model 
(JMA/MRI-
CGCM2)

http://ds.data 
.jma.go.jp/tcc/tcc/
products/elNiño/
outlook.htm

http://ds.data 
.jma.go.jp/tcc/tcc/
products/model/
index.html
• Air temperature
• Precipitation
• 500 hPa 

geopotential 
height

• Sea level 
pressure

• 200 hPa and 
850 hPa stream 
function

• Velocity 
potential

• SST
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Agencies/
institutes

Frequency 
of the 

product 
released

ENSO 
forecast 
format

Typical forecast Forecast information

Dynamical 
or 

statistical
Single-model  

or MME ENSO Others

Korea 
Meteorological 
Administration 
(KMA)

Monthly Graphical 
products

Dynamical Single-model 
(Glosea5)

https://web 
.kma.go.kr/eng/
weather/forecast/
ella_forecast.isp

Beijing Climate 
Center

Monthly Graphical 
products

Dynamical Single-model 
(BCC-CGCM)

http://cmdp 
.ncc.cma.gov 
.cn/Monitoring/
en_enso.php

http://cmdpo.ncc 
.cma.gov.cn/pred/
en_cs.phop
• Air temperature
• Precipitation
• 500 hPa 

geopotential 
height

• 200 hPa and  
850 hPa winds

• SST

India 
Meteorological 
Department

Monthly Graphical 
products in 
bulletin

Dynamical Single-model 
(CFS V2 from 
NCEP)

http://www 
.imdpune.gov.in/
Clim_RCC_LRF/
Products.html

• Indian Ocean 
Dipole

Pacific ENSO 
Applications 
Climate Center 
(PEAC)

Quarterly, 
with 
supplemental 
updates as 
required

Graphical 
products 
in bulletin 
(Pacific ENSO 
update for 
the Pacific 
region)

Climate model information  
is not provided

https://www 
.weather.gov/
peac/update

• Precipitation
• Tropical cyclone 

activity
• Sea level
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