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CLIMATE CHANGE ASSESSMENT 
 

BASIC PROJECT INFORMATION 
Project Title: Myanmar: Climate-Friendly Agribusiness Value Chains Sector Project 
Project Budget: $64.92 million ($40.5 million loan from ADB, $22 million grant from GAFSP 
(confirmed) and $1.43 million from government and $0.99 million from beneficiaries) 
Project Location(s):  Up to 14 townships in Mandalay, Magway and Sagaing regions of the 
Central Dry Zone (CDZ).1 
Sector: Agriculture and Natural Resources 
Subsector: Agriculture, natural resources and rural development 
Themes: Environment, Natural Resources & Agriculture 
Brief Description of the Project: 
The project will support the implementation of the Agriculture Development Strategy (ADS) and 
the National Export Strategy by enhancing competitiveness of value chains for rice, beans, 
pulses and oilseeds in Magway, Mandalay and Sagaing regions of the central dry zone (CDZ).2 
The project will focus on inclusiveness, crop intensification, diversification and 
commercialization, climate resilience, and development of smallholder cropping systems and 
agribusinesses. Specifically, it will: (i) improve climate resilience of critical infrastructure and 
enhance quality and safety testing capacity; (ii) strengthen technical and institutional capacity 
for climate smart agriculture (CSA); and (iii) create an enabling policy environment for climate 
friendly agribusinesses to promote environmental sustainability along the value chain.   

 
The project has three outputs: (i) critical agribusiness value chain infrastructure improved and 
made climate resilient; (ii) climate smart agriculture (CSA) and agribusiness promoted; and (iii) 
enabling environment for climate friendly agribusiness enhanced. 
 
Output 1: Critical agribusiness value chain infrastructure improved and made climate 
resilient. This output involves infrastructure improvements to increase crop productivity and 
diversification and enhance quality and safety of agricultural products. Key activities include (i) 
upgrading infrastructure (irrigation, farm roads, buildings, farm machinery, post-harvest 
equipment, seed testing equipment, agrometeorological stations) in ten Department of 
Agriculture (DOA) seed farms3 for production of improved and/or climate resilient seed; (ii) 
renovating tertiary canals, rehabilitating community reservoirs, and constructing shallow tube 
wells with some of them linked to drip and sprinkler technologies to bring an additional 13,000 
ha under irrigation benefitting at least 35,000 households; (iii) rehabilitating farm roads to 
climate resilient condition to provide improved connectivity to markets and enable enhanced 
farm mechanization; and (iv) upgrading the safety and quality testing equipment and 
instrumentation in MOALI Plant Protection Division’s Pesticide Testing Laboratory and Food 
Safety Testing Laboratory, and the Ministry of Commerce Commodity Testing and Quality 
Management Laboratory to meet ISO 17025 standards, and providing rapid food safety testing 
kits to DOA and the private sector.  The project will include appropriate adaptation measures 
in the design of infrastructure to withstand impacts of climate change. It will also support seed 
farms in promoting links with the private sector, marketing, and business development services 

                                                           
1  Pakokku, Magway, Aunglan, Natmauk, and Pwintbyu in Magway region; Mahlaing, Pyawbwe, Natogyi, Sintkaing in 

Mandalay region; and Monywa, Shwebo, Sagaing, Yin Mar Bin and Sarlangyi in Sagaing region 
2  Government of Myanmar, Ministry of Agriculture, Livestock and Irrigation. 2018. Myanmar Agriculture Development 

Strategy and Investment Plan, (2018-2023). Nay Pyi Taw; and Republic of the Union of Myanmar. 2014. National 
Export Strategy (2015-19), Nay Pyi Taw. 

3  Seed farms of the Department of Agricultural Research, including the Oilseed Crops Research Center in Magway, 
may be supported, subject to availability of funds. 

http://www.adb.org/Documents/RRPs/?id=48409-003-3
http://www.adb.org/Documents/RRPs/?id=48409-003-3
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In addition, the lead seed growers and seed producer associations will be encouraged to be 
integrated under a public-private partnership for seed multiplication being launched by the 
Livelihood and Food Security Trust Fund to ensure a guaranteed market for lead seed growers. 

The project will also support the formation of, and train water user groups to operate and 
maintain tertiary canals, community reservoirs and other water management infrastructure. 
Sustainability of infrastructure is ensured through an integrated approach for operations and 
maintenance (O&M) focusing on institutions, capacity building, financing and technologies.  

Output 2: Climate smart agriculture and agribusiness promoted. This output will enhance 
technical and institutional capacity to integrate climate change concerns into agriculture and 
help farmers and agribusinesses to enhance productivity while addressing climate change 
impacts. Key activities include: (i) deploying climate resilient varieties of rice, beans, pulses and 
oilseeds; (ii) strengthening the capacity of seed growers, agro-dealers, and regional 
government staff on GAP, CSA technologies and practices, certified seed production, and farm 
mechanization, and of agribusinesses on business plan development, good manufacturing 
practices  and Hazard Analysis Critical Control Points, value addition and improvement of food 
quality and safety; and (iii) facilitating access to inputs (seeds of climate resilient varieties, 
quality agrochemicals), farm mechanization services and off-farm rural livelihood opportunities, 
through establishing an agricultural digital finance service to benefit at least 35,000 
smallholders. A debit card-based agricultural digital financial service, secured against a 
$100 cash transfer to targeted poor smallholder farmers held in a “compensating balance” 
account by a bank service provider, will finance seasonal credit for GAP-based farm inputs.4 
Targeted farmers will have access to up to $300 annually to finance the purchase of improved 
seed, agrochemicals and mechanization services from registered suppliers. The project will 
identify smallholder beneficiaries through community-driven development processes 
established through another ADB-financed project.5 The project will also help farmers in post-
harvest crop handling to improve quality and market access, value addition and joint contract 
harvesting operations. 
 
Output 3: Enabling environment for climate friendly agribusiness enhanced.  The project 
will support MOALI and the Ministry of Commerce in creating an enabling policy environment 
to promote private sector investments and to penetrate and expand access to high-end markets 
such as Japan. Key activities include: (i) establishing an agribusiness policy cell within MOALI’s 
Department of Planning for research, analysis and advocacy on policies and standards (farm-
gate standards and codes of practice); (ii) raising awareness and capacity of financial 
institutions to support climate friendly agribusinesses; (iii) enhancing weather, market and credit 
information networks, and (iv) improving the delivery of land administration services through 
Department of Agricultural Land Management and Statistics, regional and township 
administrations for land management planning. 
 
A long list of candidate subprojects was developed during the course of the project preparatory 
technical assistance (PPTA), and a range of selection criteria developed to identify preferred 
ones before finalizing. 

 

 

                                                           
4  Details in the Project Administration Manual (accessible from the list of linked documents in Appendix 2). 
5  ADB. 2013. Grant Assistance Report Republic of the Union of Myanmar: Enhancing Rural Livelihoods and Incomes. 

Manila. 
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CLIMATE  CHANGE TRENDS AND PROJECTIONS  
In 2012, Myanmar prepared the “National Adaptation Programme of Action (NAPA)” report 
giving a country-wide assessment of the risks of climate change and proposed action programs 
and projects, this included climate change projections, in general terms. 
 
(i)  Historical and Projected Changes in Temperature 
The NAPA noted that over the last six decades since 1951, the temperature in Myanmar has 
increased on average by ~0.08°C per decade. This has been reflected by fewer cold days and 
more frequent hot days. Despite overall trends of increasing temperatures, five regions have 
experienced decreases. Appreciable decreases include Magway (-0.23°C per decade) and 
Bago (-0.16°C per decade).  However, national average daily temperatures based on 19 
weather stations across Myanmar increased by about 0.25°C per decade during the period 
1981-2010, and daily maximum temperatures have risen at a slightly faster rate of 0.4°C per 
decade over the same period. These rates are similar to global averages for the same time 
period (Intergovernmental Panel on Climate Change [IPCC] 2014).6  Inland regions (e.g. 
Central Dry Zone [CDZ]) warmed faster than coastal ones, both in terms of average 
temperature (0.35°C per decade increase in inland regions versus 0.14°C per decade coastally) 
and maximum temperature (0.57°C increase per decade inland versus 0.23°C increase per 
decade along the coasts. 
 
The average annual temperature in Myanmar is expected to rise over the coming century as a 
result of climate change.  During the 2011-2040 period, national annual average temperatures 
are projected to rise by 0.7-1.1°C compared with the 1980-2005 base period, while warming 
trends may accelerate beyond 2040, raising average temperatures by 1.3-2.7°C.  While the 
cool (November-February) and hot seasons (March-May) are most likely to warm at a similar 
rate to the annual average, wet season temperature changes are projected to be smaller. By 
2041-2070, wet season (June to October) mean temperatures are projected to increase by 
1.1°C to 2.4°C, which is 0.3-0.5°C less than the projected warming during the remainder of the 
year. 
 
(ii)  Historical and Projected Changes in Precipitation 
The IPCC Fifth Assessment Report emphasizes the high uncertainty and spatial variation in 
projected precipitation shifts under climate change compared to temperature projections, which 
are generally more spatially uniform and less uncertain. Annual total rainfall increased slightly 
between 1981 and 2010, with a greater rate of increase in coastal areas than in inland ones. 
Research suggests that the summer monsoon season has become shorter by approximately 
one week, on average. Precipitation patterns across Myanmar are projected to change over 
the coming century, however, because precipitation processes are more complex and less well- 
understood than those governing mean temperatures, spatial and seasonal patterns in 
precipitation projections are often less clear than those for temperature.  Although the 
uncertainty range is relatively large, overall the current wet season months (June to October) 
are projected to see more rainfall. Wet season total precipitation is projected to increase in both 
the near and long term relative  to  the  1980-2005  baseline.  These changes are expected to 
raise the national average wet season total precipitation after 2040, and could exacerbate wet 
season flooding in some regions.  In contrast, it is uncertain whether cool (Nov - Feb) and hot 

                                                           
6   Intergovernmental Panel on Climate Change (IPCC). 2014. Climate Change 2014: Impacts, Adaptation, and 

Vulnerability. Part A: Global and Sectoral Aspects. Contribution of Working Group II to the Fifth Assessment Report 
of the Intergovernmental Panel on Climate Change [Field, C.B., V.R. Barros, D.J. Dokken, K.J. Mach, M.D. 
Mastrandrea, T.E. Bilir, M. Chatterjee, K.L. Ebi, Y.O. Estrada, R.C. Genova, B. Girma, E.S. Kissel, A.N. Levy, S. 
MacCracken, P.R. Mastrandrea, and L.L. White (eds.)]. United Kingdom and New York.  
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season (March - May) precipitation will increase or decrease. By 2041-2070, precipitation 
projections during the hot season are more likely to increase than decrease, and the cold 
season is equally likely to decrease or increase. 
 
(iii) Historical and Projected Changes in Sea Level Rise 
When looking at the results for the entire coastal area of Myanmar, middle range sea level rise 
estimates for 2020-2029 time period are 5 centimeters (cm) to 13 cm above the baseline level. 
By the 2050-2059 time period, sea level may rise 20 cm to 41 cm above the baseline. In the 
2080-2089 time period, the middle range of projections estimate sea level to be between 37 cm 
to 83 cm above the baseline, with the potential for up to 122 cm in the highest range of 
projections for this time period.   
 
(iv) Extreme Weather Events (floods, droughts, cyclones, hurricanes, etc.) 
The Global Climate Risk Index lists Myanmar as the second-most vulnerable country to 
weather-related extreme events that occurred between 1995 and 2014 (Kreft, et al., 2016). This 
ranking is, in large part, due to the financial damage and loss of life that was suffered as a result 
of Cyclone Nargis in 2008, a Category 4 storm with sustained wind speeds of 217km/hour, 
which killed an estimated 140,000 individuals (Tasnim et al., 2015; Lin et al., 2009).  Cyclone 
Nargis ranks among the deadliest cyclones ever to make landfall.  Additional examples of 
observed changes in climate related hazards in Myanmar, and their consequences, include (i) 
an increase in the prevalence of drought events, (ii) increase in intensity and frequency of 
cyclones/strong winds; (iii) rainfall variability including erratic and record-breaking intense 
rainfall events; (iv) increase in the occurrence of flooding and storm surge; (v)  increase in 
extreme high temperatures; and (vi) sea level rise.  During 1981–2010, Myanmar had about 
one day of extreme heat per month. In the future, projections show that Myanmar could 
experience anywhere from four to 17 days of extreme heat each month. 
 
(v)  Other associated events (landslides, etc.) 
In the summer of 2015, Myanmar experienced massive floods and associated landslides that 
affected nine million people.  In the near-term, the government and its development partners 
must help those displaced by the 2015 floods and landslides to restore their livelihoods and 
enhance their resilience to future disasters. Over the longer-term, the government will also need 
to work with its partners to build its technical capacity to better mitigate the adverse impacts of 
disasters and climate change on displacement and migration. Failure to do so will only continue 
to undermine development and exacerbate Myanmar’s other challenges. 

 
CLIMATE RISK, VULNERABILITY AND IMPACT ASSESSMENT (project area) 

 

(i) Climate risk classification as per AWARE  
The overall project risk rating as per AWARE is Medium. The most critical and ‘high’ topic of 
risk is the expected occurrence of vulnerability to increased flooding and the medium topics 
include a paradoxical decrease and increase in precipitation, and an increase in 
temperatures. Other risks of lower concern identified were reduced precipitation (lower dry 
season rainfall of particular concern as well as delays in onset of monsoon), offshore storms 
and changes in available solar radiation. Increased rainfall could require a change in cropping 
while reduced or more erratic rainfall can make crops more vulnerable and less productive. 

 
  

http://myanmarccalliance.org/en/climate-change-basics/impact-of-climate-change-and-the-case-of-myanmar/#link2
http://myanmarccalliance.org/en/climate-change-basics/impact-of-climate-change-and-the-case-of-myanmar/#link3
http://myanmarccalliance.org/en/climate-change-basics/impact-of-climate-change-and-the-case-of-myanmar/#link3
http://myanmarccalliance.org/en/climate-change-basics/impact-of-climate-change-and-the-case-of-myanmar/#link4
http://myanmarccalliance.org/en/climate-change-basics/impact-of-climate-change-and-the-case-of-myanmar/#link4
http://myanmarccalliance.org/en/climate-change-basics/impact-of-climate-change-and-the-case-of-myanmar/#link5
http://myanmarccalliance.org/en/climate-change-basics/impact-of-climate-change-and-the-case-of-myanmar/#link6
http://myanmarccalliance.org/en/climate-change-basics/impact-of-climate-change-and-the-case-of-myanmar/#link6
http://myanmarccalliance.org/en/climate-change-basics/impact-of-climate-change-and-the-case-of-myanmar/#link7
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(ii)  Climate Risk Classification as per detailed assessment  
The project area is classified as “medium” for precipitation decrease; “medium” for 
temperature increase and “medium” precipitation increase. It also received a “high” risk flood 
rating.  
 
(iii) Sensitivity of Project Outputs to Climate/Weather Conditions and Sea Level Rise  
While the agriculture sector, particularly cropping, is already highly sensitive to climate 
variability, the project outputs are primarily focused to promote adaptation regarding climate 
and weather conditions. Infrastructure (particularly irrigation infrastructure and feeder roads) 
constructed under the project may be sensitive to flooding (notably from heavy rainfall, resulting 
in river water level rise) depending on the site location. The project activity location in the CDZ 
means it will be beyond any impact from sea level rise.   
 
(iv) Vulnerability Assessment (Sensitivity, Exposure and Adaptive Capacity) 
The Notre Dame index which summarizes a country's vulnerability to climate change and other 
global challenges in combination with its readiness to improve resilience and aims to help 
businesses and the public sector better prioritize investments for a more efficient response to 
the immediate global challenges ahead places Myanmar at 159 out of 181 countries surveyed.  
Myanmar is in the lowest rating on the vulnerability index (133 / 183), a measure of a countries 
ability to adapt to the negative impact of climate change by considering vulnerability in six life-
supporting sectors – food, water, health, ecosystem service, human habitat and infrastructure.  
The index also produces a Readiness scale which measures a country’s ability to leverage 
investments and convert them to adaptation actions and does this by considering three 
components – economic readiness, governance readiness and social readiness. Myanmar is 
179 on the readiness scale.  
 
According to the Germanwatch Global Climate Risk Index, (i) Honduras, (ii) Myanmar and (iii) 
Haiti were the countries most affected by extreme weather events between 1995 and 2014.7 
Of the ten most affected countries (1995–2014), nine were developing countries in the low 
income or lower-middle income country group.  A major contributor to the low rating has been 
due to the impact of Cyclone Nargis on Myanmar in 2008, which caused more than 95% of the 
damage and fatalities in Myanmar over the past two decades, although it should be noted that 
almost all such damage and fatalities were outside of the project area.  
 
The IPCC has already predicted that risks associated with extreme events will continue to 
increase as the global mean temperature rises.8 However, the link between certain weather 
events and climate change is still a frontier in science. A bundle of studies published by the 
American Meteorological Society in 2015 researched the causes of weather events in 2014 and 
their connection to climate change.9 The studies show that anthropogenic climate change 
increased the likelihood of extreme weather events in 2014, especially the likelihood of heat 
waves. But also tropical cyclones turned out to be more likely due to climate change. 

 
  

                                                           
7  Germanwatch. https://germanwatch.org/fr/download/13503.pdf 
8 IPCC.2014. Summary for policymakers in Climate Change 2014: Impacts, Adaptation, and Vulnerability. Part A: 

Global and Sectoral Aspects. Contribution of Working Group II to the Fifth Assessment Report of the 
Intergovernmental Panel on Climate Change. New York. 

9  Herring, S. C., Hoerling, M. P., Kossin, J.P., Peterson, T.C., and Stott, P.A. 2015. Explaining Extreme Events of 2014 
from a Climate Perspective. (Cited in Germanwatch). 
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(v) Impact assessment (key impacts on the sector and project) 
Myanmar is among the least developed countries in the world with a high dependency upon 
agriculture for livelihoods and, according to IPPC findings, is particularly vulnerable to impact 
and effects of climate change. Because of the region’s high poverty rates and low development 
progress, livelihoods that are already affected by the impacts of existing climate variability 
become highly sensitive to climate change.  
 
Impacts of temperature rise 
For Myanmar, predictions are that impact of temperature rise will impact if such increases 
include extreme events which impact on agricultural productivity as well as heat related illness 
and deaths.10   
 
Impacts of decrease in precipitation 
Myanmar is under the monsoon climatic zone and has been suffering from increasing droughts 
arising out of delayed and changing distribution patterns of precipitation. Prolonged dry spells 
increase the frequencies of uncertainties in agricultural productivity, as well as wildfire in 
grasslands and forests.  Myanmar’s agriculture is still mainly a rainfed agricultural system 
leaving it highly vulnerable to decrease in precipitation.11 
 
Impacts of increase in precipitation 
The greatest potential impact from precipitation increase is the occurrence of flooding, a 
scenario which is constantly high on predictions. In July and August 2015, flooding and 
landslides displaced 1.6 million people, caused almost 120 deaths, and damaged agriculture 
and infrastructure.  
   
Impacts of extreme events 
Overall, there has been an increase in extreme weather events in Myanmar and the region. 
Impacts can be categorized in three ways: (i) impact on productivity of the current agricultural 
techniques and crops; (ii) sudden destruction of cultivations and settlement by severe hazards, 
or lack of production because of droughts; and (iii) erosion of soils in the long-term.12 

 
CLIMATE RISK MANAGEMENT RESPONSE (Adaptation Measures) WITHIN THE 

PROJECT 

 

A.  Contribution of the project to National Climate Resilience Plans (identified in INDC, 
NAPA and other documents)  

The project will contribute to the Myanmar Climate Change Strategy & Action Plan (MCCSAP) 
which aims to strategically guide responses to address climate related risks and opportunities 
over the next 15 years and beyond by contributing to the adoption of climate resilient responses 
in agriculture which support food security and livelihood strategies through promotion of 
initiatives addressing both adaptation and mitigation. 

  

                                                           
10 Myanmar Climate Change Alliance. Impact of Climate Change and the Case of Myanmar.  

http://myanmarccalliance.org/en/climate-change-basics/impact-of-climate-change-and-the-case-of-myanmar/#link6 
11  World Food Summit. 1996. Speech of His Excellency Lieutenant-General Myint Aung, Minister for Agriculture and 

Irrigation of the Union of Myanmar. http://www.fao.org/docrep/003/x0736m/rep2/myanmar.htm 
12 Global Climate Change Alliance. Myanmar Climate Change Alliance. http://www.gcca.eu/national-

programmes/asia/gcca-myanmar (Accessed 23 February 2018). 

http://www.gcca.eu/national-programmes/asia/gcca-myanmar
http://www.gcca.eu/national-programmes/asia/gcca-myanmar
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B.  Contribution of the project to enhanced climate resilience 
CFAVC will improve climate resilience of the agricultural production of rice, beans, pulses and 
sesame and post-harvest infrastructure. Project activities directly addressing identified climate 
risks are mainly centered are as listed below: 
 
Project Outputs Key Adaptation Measures 
 
Output 1 1. Improved irrigation infrastructure, designed based on future 

hydrological regimes so climate-proofed (against flooding). Improved 
access to water (for example through more efficient irrigation 
infrastructure) enables farmers to diversify into other crops. Other 
measures include changes in siting of infrastructure, including sediment 
traps to avoid excessive sedimentation, upgrading width and depth of 
irrigation canals for added storage, and reducing soil erosion through 
measures such as restoration of the vegetation in the immediate 
landscape. 

 2.  For feeder roads, specifications will include the need for stiff bitumen  
 increasing embankment heights of farm roads, providing cross drainage, 

and use where appropriate of bio-engineering applications to withstand 
projected rise in temperature and the potential impact of aggressive 
storm events.  

 
Output 2  1.  Strengthening the availability of (improved) certified (rice) seed which 

in turn will improve (drought) resistance to climate variation. 
 2.  Deployment of climate resilient varieties of rice, pulses and oilseeds; 
 3.  Capacity building of water user groups (WUGs) on improved irrigated 

water management will assist farmers to adapt to climatic variation.  
                                    4.  Capacity building of extension staff in climate-smart agriculture and 

resource efficient practices (such as using crop residues) will assist in 
increased adaptation in both the short and longer term. 

                                     
Output 3 1. Capacity building of project staff -in undertaking safeguards due 

diligence to also incorporate climate change resilience procedures. 
 2.  Provision of weather information for producers, aggregators, 

processors through appropriate information and communication 
technologies. 

 
 Adaptation Finance  
The total adaptation finance, based on conservative scenario, is estimated at $10.65 million. 
Estimates of adaptation finance by key activity are as follows: 
DOA seed farms: $0.31 million 
Irrigation and water management: $5.17 million 
Access roads: $0.97 million 
Quality and safety infrastructure: $0.19 million 
Climate resilient varieties: $1.97 million 
Climate smart agriculture: $1.42 million 
Access to inputs and farm mechanization: $0.29 million 
Climate friendly agribusiness policies: $0.14 million 
Green finance: $0.20 million 
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Greenhouse Gas (GHG) Emissions Profile (Country and Sector) 
 
(i)  Historical Trends of Emissions in the country (based on UNFCCC reports) 
Myanmar has submitted its First National Communication (FNC) on GHG emissions to the 
UNFCCC in 2015 using the year 2000 as base-year for their GHG inventory. According to that 
assessment Myanmar is, owning to its large forest cover which acts as a carbon sink, reducing 
emissions with -67,820 GgCO2 in the year 2000. 
 
In the period 2000-2005 CH4 and N2O emissions have sharply increased in the agricultural 
sector and also the CH4 emissions from the waste sector due to population growth. 
Furthermore, due to deforestation, shifting land cultivation and land clearing CO2 removals by 
natural forests are gradually declining.  The total amount of CO2 removed by land use change 
and the forestry sector declined from 154,035 to 136,259 GgCO2 between 1990 and 2005 
respectively. 
 
(ii) Projected emissions by 2030 or 2050 
The official communications with the UNFCCC, the first national communication (FNC) and the 
Intended National Determined Contribution (INDC) report did not include a projection of GHG 
emissions to 2030 or 2050. The FNC however expects that the emission related to CO2 in the 
energy sector will increase as these are linked to socioeconomic development. Emissions in 
the waste and agricultural sector are also likely to increase but were not quantified. 
 
Some projections of GHG emissions to 2050 are included in Annex 1. 
 
(iii) Sector-related GHG emissions 
Most emissions arise from the decrease in carbon stocks due to land-use change and 
deforestation (40,404 GgCO2), the agricultural sector (13,195 GgCO2) and the energy sector 
(7,863 GgCO2). Within the agricultural sector two sources are by far the largest: rice cultivation 
and livestock (enteric fermentation and manure management). Rice cultivation is responsible 
for 507.23 GgCH4 (12,018 GgCO2e)13 and the livestock sector 457 GgCH4 (9,597 GgCO2e, 
mostly due to enteric fermentation). The emissions from the agricultural soils amount to around 
8.2 GgN2O or 2,542 GgCO2e13. 
 
(iv) Key Mitigation Response Measures in the sector (in line with INDC) 
Agriculture contributes about 38% of the country’s gross domestic product (GDP) and provides 
employment to approximately 60% of the population. The impacts of climate change on 
agriculture would have repercussions on the livelihoods, food production and the overall 
economy of Myanmar.  A major component in the national government’s response to climate 
change has been to develop a Climate Smart Agriculture Strategy, which will be primarily 
focused on rice-based farming system and aiming to increase agricultural productivity, 
resilience through adaptation, mitigation by reducing GHG emission or enhancing carbon 
sequestration and managing interfaces with other land use management.   
 
Furthermore, to reduce GHG emissions from the burning of crop residues in fields, the Ministry 
of Agriculture and Irrigation is implementing effective mitigation actions such as energy from 
crop residues, promoting the use of organic fertilizers, and methods to shorten the time of 
composting agricultural byproducts. A biochar program is also being planned and will reduce 
GHG emissions to the atmosphere as a result of less anaerobic decomposition in the production 
process. At the same time, this will increase crop production. 

                                                           
13 Calculated using the IPCCC SAR GWP of 310 for N2O and 21 for CH4 in line with Myanmar’s FNC. IPCC AR5 has 

revised this figure to 298 and 34 respectively. GgCO2e = Gigagram CO2 equivalent 
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The strategy encompasses the development of technical, policy and investment conditions to 
achieve a sustainable agricultural development for food security and nutrition. The strategy is 
very holistic in its approach, recognizing that agricultural practices that are able to withstand 
changes in climate and contribute to the reduction of GHG emissions require the application of 
new technologies, modification of existing ones, and revision of relevant laws and policies. 

 

GHG Mitigation Response and Reduction Benefit Assessment   
 
(i) Approach for computing GHG emissions: 
The GHG emissions are calculated using the latest IPCC guidelines (2006 version) for national 
GHG inventories and GHG emission mitigation assessments. The global warming potential 
(GWP) used are from the IPCC SAR report and are 21 and 310 for CH4 and N2O respectively 
relative to CO2 over a 100-year period. These warming potentials are revised by the IPCC AR5 
report to 34 and 298 respectively. The IPCC SAR values have been used however to remain 
consistent with Myanmar’s INDC and FNC. 
 
(ii) Project related emissions: (See SPS 2009) 
Project related emissions include post-harvest machinery, seed testing equipment, drying and 
storage facilities, value-added processing plants, and diesel powered tubewells. 
 
There is however no activity data available on these sources and it is therefore not possible to 
estimate the project related emissions ex-ante. 
 
(iii) Mitigation Measures in the project:  
Capacity building on improved agricultural practices will emphasize an increase in 
organic/carbon constituents in soils, which will decrease GHG emissions. Capacity building on 
more efficient agricultural practices will increase rice yields per unit of input and thereby 
reducing the GHG emission intensity per unit of rice. Solar powered tubewell pumps will reduce 
emissions versus the most likely alternative, diesel water pumps. 
 
(iv) Direct GHG emission reduction (t CO2 e):    
Emission reductions from improved rice cultivation practices and solar water pumps were 
assessed. The other GHG emission mitigation measures cannot be estimated ex-ante and 
should be assessed during the project implementation. 
 
Improved agricultural practices, seed and water management will result in a rice yield 
increase of 20% during the monsoon and 40% during the winter and summer seasons. The 
GHG emission intensity therefore will decrease with 16.66% to 33.33%14 respectively. 
However, certain agricultural practices may result in higher GHG emissions. Organic matter 
added as fertilizers for example, can under anaerobic conditions in flooded rice fields result in 
methane emissions, a powerful GHG.  
 
There are a great number of variables that determine the baseline emissions from the rice 
cultivation against which the project intervention is to be compared with. The FNC distinguishes 
non-flooded per-season rice under and not under irrigation, drought prone rice, deep water and 
various fertilizers regimes: farm-yard manure, rice straw and the length of the cultivation period 
of various rice varieties. 
 

                                                           
14 1-(1/1.2) and 1-(1/1.4) 
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A baseline assessment is necessary in the project area to establish a benchmark against which 
the GHG emission impact of the project can be compared with. In absence of that benchmark, 
only a rough estimate is possible by using the average GHG emissions per hectare of rice in 
Myanmar. Such estimate ignores the variation in practices, fertilizers regimes, rice variety and 
more as mentioned in the FNC and should therefore only be treated as indicative.  
 
Using FNC data on cultivation area and emissions from the rice cultivation, the average 
methane emission per hectare in Myanmar is 0.080 tCH4/hectare or 1.69 tCO2/hectare using 
the GWP value of 21.15 The intervention will not reduce these emissions but will increase the 
rice yield resulting in a lower GHG emission profile. During the project implementation, the 
emission reductions can be calculated using the following formula: 
 
Hectares with improved practices (hec)* 1.69 * (1-(yield before (ton/h)/(yield now (t/hec))) = 
tCO2 reduced in year Y. 
 
For example, the baseline yield of Paw San rice is 2.6 ton per hectare, the productivity with 
increase with 20% by using certified seeds during the monsoon season and 6,715 hectares 
with Paw San rice are targeted. The emission reductions would then be 6715 * 1.69 * (1-
2.6/(2.6*120%) = 1,883 tCO2 in the monsoon season. Or in other words, without the 
improvement in yield, more area would be required to grow rice which would have resulted in 
1,883 tCO2 additional emissions. 
 
The project will target 6,715+38,278 hectares of Paw San and HYV rice respectively. The 
baseline emissions are 76,044 tCO2e in the project area. The project is estimated to reduce 
this with 16.66% in the monsoon season and the indicative emission reductions are therefore 
in the order of 12,699 tCO2e per monsoon season and double during winter and summer 
season, in case the practice is implemented in the whole project area and as compared to the 
new rice cultivation area that would have been necessary on the business as usual scenario. 
 
Replacing Diesel pumps with solar water pumps 
Diesel consumption of diesel pumps depends on many factors, such as suction depth, sizing 
of engine, age of the system, pump hydraulic efficiency and diesel engine mechanical 
efficiency. Without knowing these variables is not possible to calculate emission saving 
estimates per unit of water displaced with solar water pumps.  
 
An alternative approach is to assess the impact based on fuel savings. Replacing 1 liter of 
diesel results in savings of 2.67 kgCO2/liter diesel fuel16. During the project implementation, 
savings could be calculated by estimating the amount of diesel savings times the replacement 
factor provided above. 
 
(v) Indirect GHG emission reduction (t CO2 e):   No indirect source of GHG emissions has 
been identified. 

 
  

                                                           
15  The value of 21 is used to maintain consistency with the FNC (2012). The value however has been revised upwards 

and the IPCC AR5 has put it at 34. 
16  Environmentally Harmful Subsidies: Identification and Assessment 

http://ec.europa.eu/environment/enveco/taxation/pdf/Annex%205%20-
%20Calculations%20from%20the%20case%20studies.pdf 
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(vi) Direct post-project emission reductions (if any) (t CO2 e):  
Continuation of improved rice cultivation practices will continue to reduce emissions relative to 
the pro-project situation. It should nevertheless be noted that the GHG emission from rice 
cultivation remain large and additional measures should be identified such as intermittent 
irrigation. 

 

Concluding Remarks 
 
The CDZ of Myanmar is the most water stressed and is also one of the most food insecure 
regions in the country. The significance of agriculture in CDZ and thus the importance of helping 
farming communities adapt to expected impacts of climate change cannot be over-estimated. 
Climate change will significantly affect food security, nutrition, and livelihoods, as crop 
production is sensitive to numerous climate variables and vulnerable to extreme weather 
events.  The various government strategies and action plans have established a footprint to 
follow and projects such as CFAVC fit well into the matrix of activities which will contribute in a 
positive manner. 

 


