
Accelerated Rural Electrification Project MYA (53223-001)  
 

 

CLIMATE CHANGE ASSESSMENT 
 

I. BASIC PROJECT INFORMATION 
 

Project Title: MYA: Accelerated Rural Electrification Project (AREP) 

Project Cost: 171.27 Million 

Location: Myanmar 

Sector/Subsectors: Energy/Electricity Transmission and Distribution 

Theme: Inclusive economic growth; Environmentally sustainable growth 

Brief Description: The project will construct 44 substations of 66/33/11 kilovolts (kV), and about 625 miles 
of 66 kV and 33 kV distribution lines in Ayeyarwady, Bago (East), Kayin and Magway in 
Myanmar. The project will establish a computerized distribution automation system 
(DAS) to improve operational efficiency and management of the distribution systems. 
The project will enable the government to electrify an additional 400,300 households in 
more than 2,815 villages in these four state and regions to support the achievement of 
the country’s plan of universal electricity access by 2030 stated in the Myanmar 
Sustainable Development Plan.a  It will also improve the T&D systems loss by 2 
percentage points (2%).  
 
The project will be aligned to the following impact: reliable and affordable electricity 
supply to support socio-economic development and poverty reduction achieved (footnote 
1) and universal electricity access achieved.b The project will result in the following 
outcome: capacity, regional coverage and operational efficiency of power distribution in 
central and southern Myanmar increased. The project outputs are:  

• Output 1. New distribution facilities added to the distribution systems in 
Ayeyarwady region, Bago East region, Magway region and Kayin state; 

• Output 2. New computerized Distribution Automation System (DAS) established 
and piloted; and 

• Output 3. Gender equality and social inclusion (GESI) capacity of ESE and 
Village Electrification Committees (VEC) in the project areas enhanced. 

Summary of Climate Risks. 
 
Context of Vulnerability.  
Myanmar is very vulnerable to the impacts of climate change due to its geography. Myanmar has been ranked 
world number 2 most impacted country by extreme weather events for the period 1999 to 2018.c It is exposed to 
severe weather events, which have been increasing in intensity and frequency (e.g., Cyclone Nargiz storm caused 
a storm surge 40 km per hour inland Myanmar). The proposed project will contribute to the resilience of the power 
distribution facilities serving reliable electricity to the rural vulnerable communities. As stated in the Intended 
Nationally Determined Contributions (INDC), both climate mitigation and adaptation measures are to be integrated 
as priorities in the National Adaptation Program of Actions (NAPA) 2012. The project is aligned with the 
implementation of NAPA in the energy and industry sector – one of the four priority sectors in NAPA.d 
 
The project was screened for climate and geophysical hazards using AWARE toole and was classified as being at 
high risk based on geographical location. However, based on the more detailed climate change assessment, the 
project is classified as being at ‘medium’ risk from climate change impacts as the proposed infrastructure will be 
installed along existing alignments and has a relatively short design and/or operational life (30 years) in relation to 
the timeline for projected impacts. The preliminary design addresses vulnerabilities identified, it is in line with 
national seismic design standards and integrates climate and disaster resilience measures (e.g., ensuring 
substations and distribution tower/pole footings are raised above the highest flood level, paving and raising 
embankment height of access roads, maintaining natural land drainage, avoiding landslide prone areas, including 
specifications for effective cooling for substations and transformers; and resilient high capacity overhead distribution 
towers/poles) to reduce vulnerability to the potential risks due to climate extreme events and geophysical hazards. 
 
Project’s Climate Response.  
The project is aligned with the country’s INDC.f Its national priority is to adapt to the devastating effects of climate 
change and at the same time support the reduction of greenhouse gases. The proposed project  enables the country 
to help achieve one of its identified mitigation plans (i.e., rural electrification enabling access to cleaner energy 
sources, and energy efficiency), resilience of communities through improved energy access, and technology 
development and transfer. The introduction of the DAS is an embodiment of a climate mitigation and adaptation 
objectives in the INDC. 
 

http://www.adb.org/Documents/RRPs/?id=53223-001-3
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Statement of Intent. 
As stated in its Intended Nationally Determined Contributions (INDC) that both climate mitigation and adaptation 
measures are integrated as priorities in the National Adaptation Program of Actions (NAPA) (2012). The project is 
aligned with the implementation of INDC in the energy sector.g Another climate change adaptation rationale for 
the expanded access to electricity is to enhance the resilience of the communities, its local economies, and social 
services (e.g., education, health). 
 
Given the project’s risk to climate impacts, the project integrates climate resilience measures as described below 
in Section VI Table 5 in accordance with the Guidelines for Climate Proofing Investments in the Energy Sector 
(ADB, 2013).  

a Government of Myanmar. 2018. Myanmar Sustainable Development Plan. Nay Pyi Taw 
b Government of Myanmar. 2014. National Electrification Plan (Unpublished). Nay Pyi Taw 
c GermanWatch. Global Climate Risk Index 2020 (accessed 6 September 2020). 
d Government of Myanmar.2013. Myanmar’s National Adaptation Programme of Action (NAPA) to Climate Change, 

2012. Nay Pyi Taw. 
e The screening is based on the AwareTM geographic data set, compiled from the latest scientific information on 

current geological, climate and related hazards together with projected changes for the future where available 
These data are combined with the project’s sensitivities to hazard variables, returning information on the current 
and potential future risks that could influence its design and planning. 

f Government of Myanmar. 2015. Myanmar’s Intended Nationally Determined Contribution INDC. Source: 
https://www4.unfccc.int/sites/ndcstaging/PublishedDocuments/Myanmar%20First/Myanmar%27s%20INDC.pdf 

g The INDC components which the project supports or is aligned with are as follows (e.g., page 1: paras 1, 2, 4; page 2, para 1, 2, 3, 

4 and 5 :page 3 paras 2, page 4 to 5, Table on Mitigation, page 6 to 7 Table on Policy Area, Para 9(Paras 1 & 2  Fair Ambitious),   
Adaptation paras 2 & 3;  page 4:  paras 2 and 3 (bullet pts, 3 and 4) ), page 10 paras 2 (Priorities for Adaptation and Emerging 
Issues, 4 (Current and planned adaptation efforts), 4 (Mainstreaming climate into sectoral plans (e.g., EWS), page 12 para 3 
(Requirement for additional Planning, Financial and Technical Capabilities), page 13, para 4 (Implementation Plan), page 14 para 
6 (Means of Implementation), page 15 para 2 (Technology Development and Transfer), Para 3 ( Capacity Building), para 4,                              
(Financial support)." 

 

II. SUMMARY OF CLIMATE CHANGE FINANCE 
 

ADB will provide a loan amounting to $171.27 million to support the project. Climate finance is conservatively 
estimated using a proportional approach using the data provided in the project administration manual (PAM). 
Estimated climate adaptation finance amounts to $8.56 million and climate mitigation finance is $78.0 million. ADB 
will finance 100% of mitigation and adaptation costs. 

Table 1: Summary of Climate Change Finance 

Project Financing Climate Financea 

Source 
Amount 

($ million) 
Adaptation 
($ million) 

Mitigati
on 
($ 

million) 

ADB 171.27   

Sovereign Project (Concessional Loan): Ordinary capital resources 171.27 8.56b 78.0 
a Climate Finance (mitigation and adaptation) for the project was calculated based on ADB’s Guidance Note on Counting Climate 

Finance (October 2016) on Energy Sector, available project documents, Bill of Quantities and previous experiences with ADB on 
similar projects in Energy sector. b Assumes a 4.6% climate proofing cost based on the average climate proofing cost of ADB project 
for the period 2011 to 2015 (See Footnote 10) 

 
III. SUMMARY OF CLIMATE RISK SCREENING AND ASSESSMENT 

 
A. Sensitivity of Project Component(s) to Climate/Weather Conditions and Sea Level 

 

Methodology.  A literature review of climate impacts in Myanmar was used to assess the possible climate related 
issues. Key studies include, but are not limited to, the following sources: Aware, World Bank Climate Change 
Knowledge Portal, ThinkHazard and relevant climate assessments from recent projects undertaken in Myanmar. 
 
Climate Variability and Climate Change Projections for Myanmar. 
 
General Overview. Climate change risks have been assessed for all subcomponents of the project based on the 
results of daily temperature and precipitation statistical downscaling models driven by Coupled Model 
Intercomparison Project, Phase 5 (CMIP5) models included in the IPCC's Fifth Assessment Report (AR5).  Using 

https://germanwatch.org/sites/germanwatch.org/files/20-2%2001e%20Global%20Climate%20Risk%20Index%202020_10.pdf
https://unfccc.int/resource/docs/napa/mmr01.pdf
https://www4.unfccc.int/sites/ndcstaging/PublishedDocuments/Myanmar%20First/Myanmar%27s%20INDC.pdf
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the period 1901 – 2016 as baseline for temperature (Mean annual temperature is 22.9°C) and precipitation (Mean 
annual precipitation is 2,019.6mm) and assuming the High Emissions scenario of RCP 8.5, the following are the 
projected climate changes.a 
 
Temperature variability. For the whole of Myanmar, “mean annual temperature is projected to increase 0.8-1.4°C 
by 2050. Mean annual temperatures are set to increase by of 2.8°C to 3.5°C across Myanmar with the highest 
increases in the Rakhine Coastal and Yangon Deltaic regions (3.5°C) by 2100. Magway at the Central Dry Zone 
area will most likely experience the highest temperatures given the current temperature range from a maximum of 
40-43°C in the hot/dry season. 
 
Rainfall variability. Projections show that annual rainfall in 2100 indicate increases in average of ~228 mm per 
annum relative to the baseline modelled annual average rainfall. Increase in precipitation is projected in the Rakhine 
Coastal region (~1582 mm per annum) and smallest increases in the Eastern Hilly region (~209 mm per annum) for 
2100. Mean annual rainfall is the lowest in the Central Dry Zone (500-1,000 mm) where Magway is and highest in 
the Southern and Rakhine Coastal regions (2,500-5,500 mm) where Ayeyarwady projects are. 
 
Extreme Climatic Events and Sea Level Rise. 
Climate risk screening has identified some existing unstable distribution poles in flood-prone (i.e. low-lying) areas 
and/or where the soil is soft and high rainfall intensity/frequency causes erosion and instability. Wildfire in forest 
areas that intersect with the project, and the impact of hot temperatures and cyclones on project infrastructure, have 
also been identified as current and future medium risks to the project.b 

Climate Risk Classification: Medium. Proposed project is at medium risk from the impacts of climate change 
and variability (frequent rain, flooding, cyclones, temperature increase and wildfire).  

B. Climate Risk and Adaptation Assessment. 

Considering future climate change trends, frequency and intensity of climatic disasters (See Table 4  for Climate 
Change Impact on Electricity Distribution Infrastructure (Output 1)), Myanmar (Ministry of Electricity and Energy 
(MOEE) and Electricity Supply Enterprise (ESE) ) will identify, prioritize and integrate viable adaptation measures  
in the project as needed. 

C. Climate Risk Screening Tool/Procedure Used:  Refer to CRVA report prepared in 2018 for L3748-
MYA:Power Network Development Project. 

a World Bank. Accessed on 2 Sept 2020. Climate Change Knowledge Portal: Climate Data. Source:  
https://climateknowledgepor-tal.worldbank.org/country/myanmar-burma/climate-data-projections  

b Climate Risk Assessment and Management Report for L3748-MYA: Power Network Development Project (Source: 

https://www.adb.org/sites/default/files/linked-documents/50020-002-ieeab-01.pdf ) 

 
IV. CLIMATE ADAPTATION PLANS WITHIN THE PROJECT 

 
Table 2: Climate Adaptation Activities and Estimated Adaptation Costs 

(project costs inclusive of other supporting costs) 
 

Adaptation Activity 
Target Climate Risk Estimated 

Adaptation Costs 
($ million) 

 
Adaptation Finance 

Justification 

Integration of adaptation 
measures in the Design, Supply, 
Installation and Commissioning 
of Substations 
(e.g., wildfire management 
measures (See Section VI, Table 
5 on Adaptation measures) 

Extreme climate 
events (e.g., wildfire, 
flooding and increased 
precipitation) 

3.62 
(72.32x5%)  

Adaptation component 
pertains to the climate proofing 
measures in the various 
project sub-components 
facilities and equipment used. 
Adaptation measures are 
embedded in design, 
construction, and/or 
manufacture materials/ 
parts/equipment 
 Estimate adaptation finance is 
at 5%a 

Use of climate resilient 
distribution line materials (i.e., 
conductors, lattice tower 
materials)  

Extreme climate 
events (e.g., prolonged 
heat causing, 
corrosion, wildfire, 
flooding and increased 
precipitation) 

2.65 
(53x5%) 

Use of climate resilient concrete 
poles (poles which can withstand   

Flooding and 
inundation, strong 
typhoons 

0.48 
(9.65x5%) 

https://climateknowledgepor-tal.worldbank.org/country/myanmar-burma/climate-data-projections
https://www.adb.org/sites/default/files/linked-documents/50020-002-ieeab-01.pdf
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Use of climate resilient 
distribution lines 

Droughts, high 
temperatures, strong 
winds 

0.95 
(19.03x5%) 

Distribution Automation System 
(DAS) 

Extreme prolonged 
and/or changing 
temperatures 

0.86 
(17.27x5%) 

Use of DAS also enhances 
resiliency of system to manage 
impacts of extreme climate 
events and increased 
electricity demands due to 
higher and prolonged 
temperatures  
Estimate adaptation finance is 
at 5%. 

 Subtotal 8.56  
a 5% is rounded from 4.6% which is the average cost of climate proofing a project. See ADB, Meeting Asia’s 

Infrastructure Financing Needs, 2017, p.44, Box 4.2 

 
V. CLIMATE MITIGATION PLANS WITHIN THE PROJECT 

 

Table 3: Climate Mitigation Activities and Estimated Mitigation Costs 

Mitigation Activity Estimated 
Greenhouse Gas 
(GHG) Emissions 

Reduction (tCO2e/year) 
by 2028 

Estimated 
Mitigation 
Finance  

($ million) 

Mitigation Finance Justification 

Construction and 
commissioning of about 
625 miles of distribution 
lines and 44 distribution 
substations 

in Ayeyarwady, Bago 
(East), Kayin and 
Magway 
 

 
 
 
 
 
 
 
 
 
 
 

25,762 
(See Table 6: GHG 

Emissions 
Computations) 

 
 
 
 

 
 
 

 61.6 
(153.99x40%) 

 

Mitigation activities are as follows:  

 

Resulting system loss reduction due to 
operationalization of a new and modern EE 
T&D infrastructure  
Displacement of fossil fuel energy sources 
(e.g., kerosene and diesel) via supply of 
electricity from new T&D infrastructure for 
unelectrified areas  

Climate mitigation finance is 40% of 
investments in hard infrastructure 
components.a  

Installation and 
operation of a new 
computerized 
distribution automation 
management system 
(DAS)  

16.4 
(17.27x95%) 

Installation of a smart Grid component (i.e., 
DAS) is a mitigation activity. Use of DAS 
will help reduce systems loss in T&D 
system thus avoiding additional generation 
of energy to cover electricity lost. 
 
Climate mitigation finance is 95%b   

 Total 78.0  
a See para 14 of ADB Guidance Note on Counting Climate Finance in the Energy Sector. (Source: ADB. 2017. Guidance Note on 

Counting Climate Finance in Energy. Manila 
b See Appendix 2, Detailed Mitigation Activities in T&D System of ADB Guidance Note on Counting Climate Finance in the Energy 

Sector. (Source: ADB. 2017. Guidance Note on Counting Climate Finance in Energy. Manila  
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Attachment 1: Climate Change Impact on Electricity Distribution Infrastructure  
(Output 1) 

Climate risks Risk level Project components sensitive to climate risks  

• More frequent and/or intense 
extreme climate events 

o Recurring major flood 
events 

o Intense precipitation 
induced landslide events 

o Frequent and intense 
wildfires 

o Onshore category 1 
storms 

Medium 
to High 

• Increased risk of direct flood damage to substations, 
drainage canals, access roads and distribution line 
tower/pole structures 

• Increased risk of accelerated surface run-off, soil 
erosion and sedimentation load at site affecting land 
and drainage 

• Damage to access / approach roads - washed out or 
segments could be eroded 

• Damage to overhead distribution lines 

• Affected life span of electricity distribution infrastructure 

• Increase in temperature  

• Increase in precipitation 
 

Low to 
Medium 

• Increased operating challenges to transformers (de-
rating)  

• Increased losses within the substation and 
transformers 

• Sag issues on overhead lines 

• Decreased conductivity – overhead lines, underground 
cables, if used 

• Heat waves stress on access roads / approach roads / 
culverts, buildings and other infrastructure  

• Increased risk of corrosion of steel infrastructure (lattice 
towers) with a corresponding increase in humidity 

• Increased risk of drought episodes and damage to 
underground cables, if used  

• DAS sensitive electronic components may be at risk to  
overheating in times of prolonged high temperatures or 
be affected by humidity due to changing temperatures 

 

 

Attachment 2: Identified Climate Adaptation Measures for the Project 
Integrate measures for potential climate risk in project detailed design for potential incidences of wildfire, flooding 
and increased precipitation (intensity and frequency) as shown:  
 

1. Wildfirea 

a. Substation. 

o Where avoidance of wildfire prone area is not possible, the substation should conform to applicable 
wildfire land use planning regulations, building regulations and undertake preparation (warning and 
evacuation) and prevention activities should be conducted regularly (e.g. fuel reduction programs in 
seasons where risk of wild fire is high; cutting gaps in vegetation to act as fire breaks) 

b. Distribution line.  

o Where avoidance of wildfire prone areas is not possible, reinforce existing distribution structures 

o Consider a resilient high capacity overhead for distribution towers / poles 

2. Flooding and Increased Precipitation (intensity and frequency) 

a. Substation. 

o Where avoidance of flood prone areas is not possible, design elevated site above projected flood levels, 
improved flood protection measures for equipment mounted at ground level in new substations, 
including stormwater / drainage design that accounts for precipitation / flood projections in the area 

o Mitigate excessive erosion, sediment transport, e.g. develop and implement Site Restoration and Clean-
up Plans including re-vegetation along substation plot boundary wall 

b. Distribution Line 

o Avoid the construction of new distribution tower /pole footings in flood prone areas, near dyke and avoid 
placement of towers / poles in water bodies 

o Consider a resilient high capacity overhead distribution towers / poles  

o Right of Way (ROW) to consider suitable slope and soil type 

o Include lightning protection (earth wires, spark gaps) in the distribution network.  
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o Protect masts, antennae, switch boxes, aerials, overhead wires, and cables from precipitation (water 
ingress); wind (onshore category 1 storms); unstable ground conditions (flooding, subsidence); and 
changes in humidity  

o Mitigate excessive erosion, sediment transport, e.g. develop and implement Site Restoration and Clean-
up Plans including re-vegetation of sites along ROW  

c. Access roads / culverts / stormwater / drainage. 

o Build all weather road pavement and raise embankment height of access roads / culverts, build / 
strengthen stormwater/ drainage canals at new and existing substations as well as regular O&M  

3. Temperature Increaseb 

o Specify more effective cooling for substations and transformers 

o Specify certified DAS components that are resilient to higher temperatures and humidity to reduce 
redundancy  

 

a Magway is included as one of the Regions that has the highest vulnerability to wildfire; however, none of the 
subprojects will be located in forest areas that are susceptible to wildfires. 

b Although identified as low risk in AWARE, the existing temperature related hazards in the region has been considered 
for project planning. 

 
Attachment 3: GHG Emissions Reduction  

GHG Emission Calculation 2020 2028 

Total number of consumers 400,300 400,300 

Household consumers (98%)a 392,294 392,294 

Non-household consumers (2%)b 8,006 8,006 

Household consumption using kerosene in 2020, GJ/yc 1.44   

Household consumption using grid electricity in 2028, MWh/yd   0.4 

Non-household consumption using diesel generated electricity in 2020, MWh/ye 10   

Non-household consumption using grid electricity in 2028, MWh/yf   10 

Kerosene GHG emission factor, ton CO2/GJg 0.07   

Diesel generated GHG emission factor, ton CO2/MWhh 0.8   

Grid electricity emission factor, ton CO2/MWhi   0.332 

GHG emission in 2020, ton CO2/y (J = A* C * G + B* E * H)  104,439    

GHG emission in 2028, ton CO2/y (K = (A*D+B*F)*I)       78,677  

Total C02 Emissions reductions, ton CO2/y (L=J-K)       25,762  

a,b ADB staff estimate  
c,d,e,f ADB and ESE staff estimate  
g  NZ Ministry for the Environment - 2019 Summary of Emissions Factors; h ADB’s guidelines for estimating greenhouse 

gas emissions.  
I Myanmar Electricity Supply Enterprise. 
MWh/y = megawatt-hour per year, GJ/y=gigajoule per year, tCO2e = tons of carbon dioxide equivalent. 
 

Attachment 4: Information Used in Climate Risk Screening 
 
1. The project will be situated in the three region and one state of Ayeyarwady, Bago East, 
Magway and Kayin in Myanmar. 

 
2. For information used in climate rick screening, refer to the detailed Climate Risks and 
Vulnerability Analysis (CRVA) conducted for the distribution component under loan L3748-MYA: 
Power Network Development Project (PNDP) in December 2017 and approved in November 
2018. 


