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Policy Analysis on the Electricity Sector of 

the ASEAN Countries: 
Forecasting the Improvement of 

the Electrification Rate in Myanmar 
 

Nay Lin 
 

Abstract 
 

Myanmar is a developing country in Southeast Asia. It has plenty of natural resources 

for generating electricity, such as natural gas, some crude oil, and sources of renewable 

energy such as hydropower, solar, wind, geothermal, and biomass energy. Despite its rich 

natural resources, Myanmar has a very low electrification rate of only 30%, the lowest 

among the ASEAN member-countries. This very low electrification rate and insufficient 

power supply are curbing the development of the country, not only economically but also 

socially and in other aspects. 

For the development of Myanmar, increasing its electrification rate and supplying 

sufficient power to its people are its big challenges. For these reasons, this thesis finds out 

how to improve the electrification rate of Myanmar as soon as possible. First, the 3As 

(Accessibility, Availability, and Acceptability) model was used to compare the electricity 

industries of the ASEAN member-countries. Second, based on the 3As model results, a 

SWOT (Strengths, Weaknesses, Opportunities, and Threats) analysis of Myanmar’s 

electricity industry was performed.  

The results of the comparison of the countries’ 3As and the SWOT analysis 

showed that Myanmar’s electricity industry has few strengths and many weaknesses. 

Some policy implications and measures for the improvement of Myanmar’s electrification 

rate were suggested, such as to increase natural-gas-based power generation; to secure 

sufficient natural gas supply for power generation’ to formulate a National Electricity 
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Development Plan, a Rural Electrification Plan, a Generation Mix Plan, and a 

Hydropower Development Plan; to reduce the transmission and distribution losses; to 

seek financing from international financial institutions; to create a good investment 

climate for investors in the electricity generation sector; to promote off-grid 

electrification through renewable energy technologies for rural electrification; and to 

import electricity from neighboring countries. 

It is strongly believed that based on the discussions, policy implications, and 

recommendations from this study, Myanmar’s electricity industry and electrification rate 

will soon improve after the country upgrades its electricity industry. This is because these 

results were based on the comparison of Myanmar’s electricity industry experience with 

the high-value experiences of other ASEAN member-countries. 

 

Key words: Electricity Generation, Electrification Rate, Generation Mix, Resource 

Potential, Renewable Energy, Hydropower  
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Chapter 1. Introduction 
 

Myanmar is the second largest country among ASEAN member countries and having 

more than 51 million populations. Myanmar has rich natural resources to produce 

electricity such as hydro potential, natural gas, crude oil and renewable energy potentials 

like solar power, wind power, geothermal, tidal, biomass and biogas potentials, etc. But 

unfortunately, Myanmar has very low electricity accessibility, and it is only 30% of its 

total population, the lowest rate within the ASEAN member countries. 

The main objective of this thesis is to find the ways of improving the 

electrification rate by comparing with other ASEAN member countries. So in this thesis 

the electricity industry of Myanmar is compared with other ASEAN member countries by 

using "3As" model, comparing between the Accessibility, Availability and Acceptability 

of sustainability electricity generation. Then these comparison results will be analyzed by 

using SWOT Analysis, identifying the strength, weakness, opportunities and threats for 

Myanmar. Based on these SWOT Analysis results, further discussions, policy 

implications and recommendations for the improvement of Myanmar electrification rate 

will be carried out. So, it is strongly believed that this thesis will definitely support to 

some extent for the improvement of Myanmar electrification rate..   

1.1 Research Motivation and Objective 

The main purpose of this thesis is to find the best and appropriate ways to increase the 

electrification rate for Myanmar during short-term period and long-term period within the 

limited situations. In fact Myanmar is the one of the rich natural potential countries to 

generate the electricity as well as to develop the economic sector. But currently Myanmar 
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is suffering from the lowest electrification rate within ASEAN member countries. Under 

this situation, the following reasons motivated to prepare this thesis to find out the best fit 

ways to improve the Myanmar electrification rate. 

(a) Myanmar is one of ASEAN member countries and still listed as a developing 

country. Why Myanmar still a developing country and having a lowest 

development among ASEAN member countries? In fact the lowest electrification 

rate is one main issue for Myanmar to become a developing country. Nowadays 

Myanmar has only 30% of electrification rate and it is the lowest electrification 

rate within ASEAN member countries. So, to solve that lowest electrification rate 

is a main reason to carry out this thesis.     

(b) Myanmar possesses the rich natural resources to generate the electricity 

especially in hydropower potential and natural gas potential. There are some 

extend of of other natural resource potentials such as biomass potentials, coal 

potentials, solar potential, wind potential, geothermal potential and few petroleum 

potentials as well. Among them, hydropower potential and natural gas potentials 

are abundant and these potentials can well and enough support to generate the 

electricity for Myanmar' peak consumption. In addition to these two resources, 

other non-major resource potentials can also assist and support to increase the 

electrification rate respectively. So, by effectively using and proper managing 

these resource potentials, Myanmar can generate electricity and increase 

electrification rate. 
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1.2 Research Questions  

As described above research motivations, Myanmar possesses rich natural 

resources to produce electricity by using its own resource potentials. But currently 

Myanmar has the lowest electrification rate within ASEAN member countries and that 

raises some simple questions "Why" and "What" we have to do to improve our Myanmar 

electricity industry. So, in brief, it can be mentioned as follow: 

(a) What are the strength and weakness of Myanmar electricity industry by 

comparing with other ASEAN member countries? 

(b) What are the major factors to raise the current low level of electrification and 

how can Myanmar attain a higher electrification rate in the earliest possible? 

When we try to find out the solutions to the above questions, there may be several 

solutions to improve the electrification rate of a country by learning from other countries' 

lessons and experiences. But what is important is that the solution should be harmonized 

with current situation of Myanmar and it should be practically applicable. Based on these 

research questions, further steps and research procedures will be carried out to get the 

optimal and satisfactory answers to upgrade the Myanmar electricity industry. 

1.3 Outline of Thesis 

This thesis is composed of nine chapters and the following eight chapters will 

deal with Myanmar electricity industry by comparing with other ASEAN member 

countries. The layout of this thesis structure is as described below: 
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Chapter (2) describes the background information. So, it includes country 

information of Myanmar, Economic development status, Resource Potentials and 

Myanmar's National Energy Policy overview.  

Chapter (3) describes the Model and Analysis that intended to use in this thesis. 

So it discusses about "3As" Model, it means "Accessibility", "Availability" and 

"Acceptability" of sustainable electricity generation. And then again it describes about 

SWOT Analysis. 

Chapter (4): Even though Myanmar has rich resource potential, it is not easy to 

invest in power generation sector only from government and local investors. So, foreign 

investment in power generation sector will become the vital role in near future. So, in this 

chapter, it discusses about the foreign investment in power projects. 

Chapter (5) discusses Myanmar electricity industry. So it will be composed of 

some topics like electricity energy policy overview, institutional arrangement, electricity 

industry structure, current operating  power plants, power plants that are under 

construction stage and under planning stages, electricity generation, electricity 

consumption, demand forecasting, electrification rate, transmission and distribution losses 

and finally it describes about electricity tariff.  

Chapter (6) presents that the electricity industry of Myanmar is compared with 

other ASEAN member countries by using "3As" Model. So, it is composed of 

comparison for accessibility, comparison for availability and comparison for acceptability. 

In this model, it includes more than a dozen of factors, and that’s why it is necessary to 

compare a lot of factors for ten ASEAN member countries. Furthermore it also describes 
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about the background factors such as resource potentials and economic background for 

better understanding.  

In chapter (7) the SWOT Analysis is carried out based on chapter (6)'s 

comparison results. So, it is composed of four SWOT Analyses and presents the strength, 

weakness, opportunities and threats for Myanmar. So, this chapter plays a vital role of 

this thesis.        

Chapter (8) is Key Findings and Recommendation. So, this chapter is the most 

important part of this thesis. In this chapter, the key findings is carry out based on chapter 

(7)'s results and then it stretched out the policy implications and recommendations for the 

improvement of Myanmar electrification rate.      

Chapter (9) is the conclusion portion of this thesis.     
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Chapter 2. Background  

2.1. Country Information 
 

Myanmar is the second largest in the South East Asia and also the largest mainland area 

in South East Asia with a total land area of 676,577 square kilometers and a population of 

about 51 million people. It shares the border area with the People’s Republic of China to 

the north and northeast, Lao People’s Democratic Republic (Lao PDR) and Thailand to 

the east and southeast, and Bangladesh and India to the west and northwest. Myanmar has 

over 2,800 kilometer coastline and that provides access to sea routes and deep-sea ports. 

 

Figure (1) Map of Myanmar 
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The topography of Myanmar consists of northern hill ranges, Western Yoma, 

Eastern Shan highland, Central Plains and coastal areas. Northern hill ranges are 

continuous with Himalayan Mountains and the highest mountain, Khakaborazi with a 

height of 19,295 ft. The Western Yoma continues from Myanmar’s Northern hill ranges 

to Rakhine coastal area in the south. The Eastern Shan highland with average elevation of 

3,000 ft covers the most part of Myanmar’s eastern area. The Central Plains locating 

between Eastern Shan highland and Western Yoma consists of Ayeyarwady river valley, 

Chindwin river valley and Sittaung river valley with mountain ranges trending north to 

south. The rivers and streams flowing in the mountain ranges delivers the abundant water 

resources for Myanmar. 

There are four major valleys in Myanmar namely, Ayeyarwady, Chindwin, 

Sittaung and Thanlwin river valleys. In addition, Myanmar is sharing a few part of the 

South East Asia's largest Mekong river valleys in the eastern part of region. Along the 

Rakhine coastal region, small river valleys such as Saingdin, Lemro, Kaladan, Ann, 

Thahtay, Thandwe, Kyeintali are constituted and fulfilled more rich natural water 

resources. Similarly, Tanintharyi river valley, Parchan river valley can occur along the 

Tanintharyi Coastal areas and Bago river valley, Belin valley are located as separate river 

valleys systems. 

The climate of Myanmar is mainly of South – West Monsoon climate and can be 

roughly divided into three different climatic seasons: Summer, Rainy season and Winter. 

Summer starts from March to May with average temperature of 100°F. Mid May to 

October is rainy season with rainfall varying with different regions of the country. Along 
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the Rakhine and Tanintharyi region annual rainfall is up to 200 inches while in Central 

Region is only 40 inches. November to February is winter and with temperature ranging 

from 50°F to 77°F depending on its region and location. 

. 

 
 

Figure (2) River System Isohyet of Myanmar 

Myanmar has rich natural resources including hydropower, natural gas, biomass, 

freshwater, forests, minerals, and marine resources. Emerging from decades of isolation, 

Myanmar is undergoing a major economic, social, and political transformation. With the 

abundant natural resources, a strategic location in Southeast Asia, and a large and young 
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population, Myanmar has a unique opportunity to lay the foundation for a brighter, more 

prosperous future. 

2.2 Economic Structure and Development  

Even though Myanmar is the largest country in mainland Southeast Asia, it has one of the 

lowest population densities in the region, with fertile lands, significant untapped 

agricultural potential and rich endowment of natural resources. Its geographic location at 

the intersection of China and India, two of the world’s most dynamic economies, makes it 

well positioned to become a key supplier of minerals, natural gas and agricultural product. 

Starting from 2010, the government has established on an ambitious economic, 

political and governance reform program. It has begun series of reforms to remove 

economic distortions. Due to these proper reforms, Myanmar's economy grew up at 7.3 

between 2012 and 2013. The main drivers of growth were increased gas production, 

services, construction, foreign direct investment, and strong commodity exports. The 

economy is projected to grow at 7.5 percent in 2013-2014 and rising to 7.8 percent in the 

medium term owing to continued increase in gas production, increased trade and stronger 

performance in agriculture. Despite this recent positive economic performance, Myanmar 

faces a number of challenges. It is one of the poorest countries in South East Asia and the 

Pacific. According to 2010 national household survey, estimated GDP per capita is $868 

in 2012-2013 and a poverty headcount is still 26 percent. The country’s GDP is estimated 

to have been $55 billion in 2012-2013. Once the top exporter of rice in the world, 

nowadays Myanmar’s rice exports account for a very few share to the world rice market. 
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But Myanmar’s exports of natural resources such as natural gas and gems especially jade are 

becoming increasingly significant (www.economywatch.com). Nowadays Myanmar is standing 

as one of the agriculture-based country and 43% of country's GDP come from that sector 

and 70% of total population are participating in that sector. Industrial and service sector 

participate only about 20% and 37% respectively in GDP and that sector also become 

more and more important sector for the development  

 

 

Figure (3) GDP Participation by Sector 

According to the statistics of Myanmar Central Statistical Organization, the 

foreign trade was 18.1 billion USD in 2011-2012 FY and it was almost the same to 18.04 

billion USD in 2012-2013 FY (Central Statistic Organization, 2014). But it is still very 

low comparing to other ASEAN member countries like Thailand, Singapore and Malaysia. 

43% 
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Agriculture
Service
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http://www.economywatch.com/
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Figure (4) Foreign Trade 

As a country starts growing up in economy and in social development sectors, the 

electricity requirement grows up with a dramatic amount. During a developing country is 

started to develop, the electricity consuming rises up and becomes a critical issue. 

Similarly, for Myanmar with her economic policy transformation process, persuaded to 

new investments, and there is a dramatic growth in the infrastructure development and 

construction works inviting the higher demand of electric power. 

 

2.3 Resource Potentials 
 

Four major river systems namely; Ayeyarwady, Chindwin, Sittaung and 

Thanlwin are originates from the Northen Tibetan highlands and flowing into the Gulf of 

Martaban. Ayeyarwady river and its tributaries covers the drainage area of more than 50% 

of Myanmar area. Around at Rakhine coastal area and Tanintharyi Coastal area, some 

short length river systems are flowing into the Martaban gulf. These geographic 

conditions and Monsoon season are blessing Myanmar with abundance of water energy 
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resources. A study of Ministry of Electric Power till 2012 indicated that there are 92 sites 

of hydropower resources each having more than 10 MW in potential and total installed 

capacity can be up to 46,099.30 MW. Similarly there are another 210 sites of small and 

medium size hydropower potentials each having less than 10 MW with a total potential 

install capacity of 231.25 MW are investigated (NEMC, 2013). (But according to the 

estimation of United Nation, it can generate electricity for 108,000 MW). These 

hydropower resources can be categorized according to their location as follows:: 

Table (1) Hydropower Resource Potentials of Myanmar by State & Region 

Sr. State & Region No. of Potential Capacity (MW) 

1 Kachin State 19 18,744.5 

2 Kayah State 5 954.0 

3 Kayin State 9 7,064.0 

4 Sagine State 6 2,830.0 

5 Tanintharyi Region 6 711.0 

6 Bago Region 8 538.0 

7 Magwe Region 5 359.0 

8 Mandalay Region 9 1,555.0 

9 Mon State 2 290.0 

10 Rakhine State 6 764.5 

11 Shan State   

 (a) East 4 719.8 

 (b) South 8 7,569.5 

 (c) North 5 4,000.0 

Total 92 46,099.3 

   Source: Ministry of Electric Power 
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Figure (5) Capacity of Hydropower Potential Distribution at State and Region 

Beside the hydropower potential for electricity generation, there are some more 

potential for commercial utilization of solar energy because Myanmar’s geographical 

location is near the Equator. The Ministry of Electric Power is conducting some 

preliminary investigation to implement the solar power plants in Minbu, Magway Region, 

and Myingyan, Mandalay Region with foreign direct investment (FDI). 

 

 

Figure (6) Solar Radiation over Myanmar 
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Myanmar being constitutes with the highlands and coastal areas and that blessing 

the potential for exploitation of wind energy in Tanintharyi Region, Mon State, Shan 

State, Kayin State, Chin State, Rakhine State, Ayeyarwady Region and Yangon Region to 

produce as much as 4,000 MW of installed capacity and investigations are undergoing 

(NEMC, 2013). 

Furthermore geothermal energy also became a considerable potential for 

commercial development in Myanmar. A total of 93 sites has been identified and with 43 

having been tested. Additional work is required to be completed to exploit geothermal 

potential for either electric power generation or steam for industrial usage. So, various 

kind of resource potentials of Myanmar can be classified and described as follows: 

Table (2) Resource Potentials of Myanmar to Generate Electricity 

Sr. Resources Amount 

1 
Hydropower Potential 

(estimation) 

Large Hydropower                   = 46,100 MW 
Small Hydropower (<10 MW) = 10~15 TWh / year 
Actual Exploration                   =  max: 6% 

2 Average Solar 

Irradiation 
4.5 – 5.5 kWh/sq-m day 
1,940,406 GWh / yr 

3 Wind Energy Potential 33.83 GW 

4 Geothermal Potential 93 sites identified           ( 43 investigated)  

5 Biomas 58,312 GWh 

6 
Natural Gas (on shore) 5.6 TCF (Proven) 

Natural Gas (off shore) 11.0 TCF (Proven) 

7 
Petroleum (on shore) 102 MMbbl (Proven) 

Petroleum (off shore) 43 MMbbl (Proven) 

8 Coal / Lignite 540  million ton (Estimate) 
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Source: (1) Myanmar NEMC, 2013, "National Energy Policy"  

(2) JICA Report on "Project for Formulation on The National Electricity Master Plan in The Republic 

of The Union of Myanmar, Final Draft (1)" 

(3) LAHMEYER, 2014, Renewable Energy Developments and Potential in the Greater Mekong Sub-

region 

2.4 National Energy Policy Overview 

Revise and widely participated Myanmar Energy Policy is still under discussion 

to be more reliable and to be grant for the future of Myanmar's energy sector. It is now 

well preparing under the arrangement of National Energy Management Committee 

(NEMC) by the participation of all energy related Government Ministries.    

The main objective of the Myanmar Energy Policy is to ensure the energy 

security for the sustainable economic development in the country; and to provide 

affordable and reliable energy supply to all categories of consumers, especially to those 

living in the remote areas that have no access to electricity. The policy also aims to 

increase the foreign exchange earnings through energy exports after meeting the national 

demand. 

Nine National Energy Policy Agendas are set up as the framework for Myanmar 

and these policies have been prepared based on current situation to cover all kinds of 

energy. These nine national energy policies are as follows (NEMC, 2013): 

(1) To implement short and long-term comprehensive energy development plan 

based on systematically investigated data on the potential energy resources which are 

feasible and can be practically exploited, considering minimum impact on natural and 

social environment 
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(2) To enact laws, rules and regulations to promote private sector participation and  

to privatize (100% FDI, Joint FDI, International IPP, local IPP/SPP/VSPP) State Energy 

Organizations in line with State Economic Reform Policy 

(3) To compile systematic statistics on domestic demand and supply of various 

different kinds of energy resources of Myanmar  

(4) To implement programs by which local population could proportionally enjoy the 

benefit of energy reserve discovered in the areas 

(5) To implement programs on a wider scale, utilizing renewable energy resources 

such as wind, solar, hydro, geothermal and bioenergy for the sustainable energy 

development in Myanmar 

(6) To promote Energy Efficiency and Energy Conservation  

(7) To establish RDD&D (Research, Development, Design, and Dissemination) 

Institution in order to keep abreast with international practices in energy resources 

exploration and development works and to produce international quality products in order 

to manufacture quality products and in order to conduct energy resources exploration 

works in accordance with international standard 

(8) To promote international collaboration in energy matters 

(9) To formulate appropriate policy for energy product pricing meeting economic 

security of energy producers and energy consumers 

In addition, those nine national energy policies will be reviewed and revised annually to 

harmonize with the new situation. However, the revision will be done within the 

framework.  
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Chapter 3. Methodology and Data source 

3.1 Data Source 

To use the "3As" Model, it needs to compare a number of indicators for ten ASEAN 

member countries. In many indicators, it was compared for ten years and a few indicators 

are compared for only one year. And required data were collected from many websites 

and related reports, such as International Energy Agency (IEA) website and its many 

reports, World Bank website and its data sets, Asia Development Bank (ADB) website 

and its many reports, and related countries' energy websites and their reports.  

3.2 Accessibility, Availability and Acceptability ( 3As Model ) 

Comparative Analysis   

In this model, it includes Accessibility, Availability and Acceptability for the sustainable 

electricity generation. In fact, these 3As are originated from World Energy Council 

(hereinafter, WEC). And it is the WEC's three main objectives for the sustainable energy 

supply.   

WEC has defined the three pillars of sustainable energy development in the 

context of energy as being accessibility, availability and acceptability of energy services. 

Accessibility is a challenge particularly focused on the need to provide people with 

modern energy services. Availability is related to the adequacy, reliability and quality of 

energy supply. Finally Acceptability has to do with issues of social and environmental 

impacts (Semida Silveira, 2005).   



19 
 

Accessibility means that a minimum level of commercial electricity services is 

available at prices that are both affordable (low enough to meet the needs of the poor) and 

sustainable (prices reflecting the full marginal costs of energy production, transmission 

and distribution to support the financial ability of suppliers to maintain and develop these 

energy services). Availability relates to the long-term continuity of supply as well as to 

the short-term quality of service. Energy shortages can disrupt economic development, so 

a well-diversified portfolio of domestic or imported (or regionally) traded fuels and 

energy services are required. Keeping all energy options open is the key. Acceptability 

addresses public attitudes and the environment, covering many issues: indoor or local 

pollution such as that from the burning of traditional biomass fuels, or because of poor 

quality coal briquettes or charcoal production; greenhouse gas emissions and climate 

change on a global scale; nuclear security, safety, and the possible negative impact of the 

large dams or large-scale modern biomass developments. Clean technologies are the key 

(WEC, 2007). 

To analyze the sustainable electricity generation based on the above 3As Model, 

it needs to set up the detailed indicators for each objectives, ie., for each Accessibility, 

Availability and Acceptability. So, it could be systematically analyzed the electricity 

industries by a certain analytical data. For that reason, setting the energy indicators play 

the vital role in this model. For that purpose it was tried to find how other researchers set 

up the energy indicators in their research papers and it was found one interesting paper 

prepared by Peerapat et al on 2012 named "Assessing the sustainable challenges for 
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electricity industries  in ASEAN newly industrializing countries". In that research paper, 

it was set up into eighteen indicators based on 3As Model as follows: 

Table (3) Indicators of 3As Model 

3As Energy 
Objectives Criteria Indicators 

Accessibility 

Affordable 
Price 

1. Electricity Price 
2. Expenditures 
3. Electricity Tariff Subsidy 

Energy Services 
1. Electrification Rate 
2. Electricity Intensity 
3. Electricity consumption / capita 

Availability 

Quality of 
Supply 

1. Reserve Margin 
2. Supply Reliability Indices 
3. Reliability Operation Standard 
4. Cross Border Interconnection 

Continuity of 
Supply 

1. Fuel Mix in Electricity Generation 
2. Reliance on Import 
3. SWI to measure diversity 

Acceptability  

Safety 1. Strategy for Nuclear Power 

GHG Emissions 

1. Renewable Energy Policy 
2. Share of Renewable Energy Sources 
3. CO2 Emission per capita 
4. CO2 Intensity 

 

In this model there is no common or standard rule for choosing indicators, the 

main selection criteria is the ability to address important energy issues of a country and 

help to assess the effectiveness of energy policies (Peerapat, 2012). 

However it can be found that these eighteen indicators are very comprehensive 

and covered the wide range for an electricity industry. But it was double checked by 

IAEA's energy indicators related descriptions, through IAEA organization's "Energy 

Indicator for Sustainable Development Guidelines and Methodologies" book.        
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The energy indicators address important issues within three major dimensions of 

sustainable development: Economic, Social and Environmental. The indicators are not 

merely data; rather, they extend beyond basic statistics to provide a deeper understanding 

of the main issues and to highlight important relations that are not evident using basic 

statistics (IAEA, 2005). 

IAEA categorized the energy indicators into three main groups based on Social, 

Economic and Environmental as follows: 

Energy indicators related to Social aspect 

1) Households (or population) without electricity or commercial energy, or heavily  

dependent on noncommercial energy 

2) Total number of households or population 

3) Household income spent on fuel and electricity 

4) Energy use per household for each income group (quintiles) 

5) Corresponding fuel mix for each income group 

6) Annual energy produced 

Energy indicators related to Economic aspect 

1) Total population 

2) GDP 

3) Losses in transformation systems including losses in electricity generation, 

transmission and distribution 
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4) Total estimated resources 

5) Total energy production 

6) Total Primary Energy Supply, total electricity generation and total generating 

capacity 

7) Energy prices (with and without tax/subsidy) 

8) Energy imports 

9) Stocks of critical fuel (e.g. oil, gas, etc.) 

10) Critical fuel consumption 

Energy indicators related to Environmental aspect 

1) GHG Emissions from energy production and use 

2) Concentrations of pollutants in air 

3) Biomass utilization 

4) Energy produced 

5) Amount of radioactive waste 

According to the double checking results, it was found that the described 

researcher's electricity indicators were mostly cover to the IAEA's concept of energy 

indicators. For that reason, it was selected to use as basic indicators for this thesis. And it 

was expected that by cross country comparison analysis, it will search for the 

benchmarking and effectiveness of Myanmar electricity industry, as well as its 

performance and emerging issues. So it could help to find the strength and weakness of 

Myanmar electricity industry. 
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3.3. SWOT Analysis 

SWOT Analysis is a tool that identifies the Strengths, Weaknesses, Opportunities 

and Threats of an organization. Specifically, SWOT is a basic, straight forward model 

that assesses what an organization can and cannot do as well as its potential opportunities 

and threats. SWOT Analysis determines what may assist the firm in accomplishing its 

objectives, and what obstacles must be overcome or minimized to achieve desired results 

(Investopedia, 2014). SWOT is meant to be used during the proposal stage of strategic 

planning. The SWOT Analysis is an excellent tool in organizing information and 

presenting solutions, identifying roadblocks and emphasizing opportunities (Ryan, 2013). 

SWOT Analysis can be carried out for a product, place, industry or person. It 

involves specifying the objective of the project and identifying the internal and external 

factors that are favorable and unfavorable to achieve that objective. Strength is the 

characteristic of a business or project that gives it an advantage over others. Weakness is 

the characteristics that place the business or project at a relative disadvantage to others. 

Opportunity is the elements that the project could exploit to its advantage and Threat is 

the elements in the environment that could cause trouble for the business or project. 

SWOT Analysis aims to identify the key internal and external factors seen as important to 

achieving an objective. SWOT Analysis groups key pieces of information into two main 

categories: internal factors and external factors. Internal factors are the strengths and 

weaknesses internal to the organization. And external factors are the opportunities and 

threats presented by the environment external to the organization (wikipedia, 2014). 

http://www.investopedia.com/terms/s/swot.asp
http://en.wikipedia.org/wiki/SWOT_analysis
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Figure (7) Structure of SWOT Analysis 

The main purpose of this thesis is to find the strength and opportunities of 

Myanmar electricity industry by comparing with other ASEAN member countries and 

finally to find the best way to improve the electrification rate of Myanmar with earliest 

possible. By using SWOT Analysis, the strength, weakness, opportunities and threats can 

be found clearly and it will be highly supports to get the solution. So, this thesis was very 

favor to use this SWOT Analysis to meet it's proposes. For that reason, this SWOT 

Analysis was chosen to apply in this thesis preparation. But according to the nature of 

SWOT Analysis, even though it can be pointed out the strength and weakness of 

Myanmar electricity industry, it can't clearly express the specific level and exact standard 

benchmark as well.       

SWOT Analysis is just one method of categorization and has its own weaknesses. 

For example, it may tend to persuade its users to compile lists rather than to think about 

actual important factors in achieving objectives. It also presents the resulting lists 
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uncritically and without clear prioritization. The importance of individual SWOT will be 

revealed by the value of the strategies they generate. A SWOT item that produces 

valuable strategies is important (wikipedia, 2014). 

When SWOT Analysis is conduct, the following vital questions can be aroused to 

get the right solutions (mind tools, 2014): 

For Strengths component: 

 What advantages does your organization have?  

 What unique or lowest-cost resources can you draw upon that others can't?  

For Weaknesses component,  

 What could you improve? 

 What should you avoid? 

For Opportunities component, 

 What good opportunities can you spot? 

 What interesting trends are you aware of? 

For Threats components, 

 What obstacles do you face? 

 What are your competitors doing? 

 Do you have bad debt or cash-flow problems? 

So, based on the above questions and remarkable characteristics of SWOT 

Analysis, it was expected to find the best solutions for the improvement of electrification 

rate of Myanmar in the earliest possible.  

http://en.wikipedia.org/wiki/SWOT_analysis
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Chapter 4. Myanmar Electricity Generation Industry 

 

This chapter, reviewing Myanmar electricity industry, discusses some more 

specific topics such as electricity energy policy, institutional arrangement, existing power 

generating facilities, under construction stage power plants, demand forecasting for future, 

electrification rate, electricity consumption of people, losses from transmission and 

distribution, and finally about electricity tariff. So, after this chapter, current situation of 

Myanmar electricity sector will be covered and in the next chapter there will be some 

comparisons between Myanmar electricity industry and selected other countries' 

electricity industry.   

4.1 Overview of the Electricity Energy Policy  

The main objective of electrical power sector is to produce and distribute electric 

power for the consumers at an affordable price by general population. A reliable and 

modern electric power system is accessed by most population offering competitive for the 

industry and at the same time commercially viable for electric power producer price at 

affordable level within the long term sustainable framework is essentially required. 

The following is a list of National Energy Policy for electric power sector (NEMC, 

2013): 
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(1) To expedite construction of hydropower plant as Myanmar has high hydroelectric 

potential with an already investigated potential of more than 46,000 MW installed 

capacity 

(2) To further investigate new potential hydropower sites and in the regional level to 

implement mini/micro hydropower plants that were feasible 

(3) To investigate renewable energy such as wind, solar and geothermal resources for 

electricity generation 

(4) To generate electric power with a fuel mix consisting of natural gas, coal and 

renewable energy in addition to hydroelectricity  

(5) To upgrade the production of electricity generation plant by maintaining and 

strengthen 

(6) To expand transmission and distribution infrastructure in order to transport 

general energy consumers 

(7) To conduct EIA and SIA studies in the development works in electric power 

project so that minimum impact on natural environment and social environment 

The following is a list of the detailed objectives of energy policy of Ministry of 

Electric Power for the electricity sector (NEMC, 2013) 

 (1) To expand electric power grid system and to transmit more electricity, available 

hydro energy, wind energy, geothermal energy, solar energy, and other energy resources 

will be exploited for possible electricity generation so that electric power can be supplied 

adequately the whole of Myanmar 
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(2) To promote private sector participation in the electric power generation sector, 

distribution sector which are to be operated accordingly modern technology 

(3) To review and systematically manage electric power generation system and 

transmission system to have minimum impact on natural environment and social 

environment 

(4) To restore existing State Owned Electric Power Organizations in order to 

promote local and external investments in the sector 

(5) To review and reform existing electricity laws and regulations with the assistance 

of local and external legal experts in order to align with the current economic reform 

policy 

(6) To promote use of hydropower energy for rural electrification and agricultural 

water 

(7) To conduct investigation of the remaining hydro power resources and to produce 

more electric power out of those renewable hydro power resources 

(8) To investigate potential for energy production out of crops, biomass, animal 

waste 

(9) To expand energy production based on renewable energy resources 

(10) To protect against depletion of natural resources 

(11) To use energy effectively to conserve energy  

(12) To conduct technology development works for plantation of feed stock plants to 

produce biodiesel and bioethanol. To conduct R&D work for production of biomass 

energy from agricultural residue and waste 
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(13) To expand cultivation of sugarcane, cassava, palm oil, etc. and related industry 

use of waste material effectively as energy source as part of the biofuel production 

process 

(14) To implement poverty reduction program by establishing pilot villages using 

renewable energy 

4.2 Institutional Arrangement 

Currently Myanmar electricity industry is mainly harnessed by Ministry of 

Electric Power (MOEP) not only in electricity generation, transmission and distribution 

but also in establishing required electrical policy, laws, rules and regulations. And MOEP 

mainly serve for all required technical inspections and supervision for all electricity 

related tasks. So MOEP play a major role in Myanmar electricity industry.  

In 1997, Ministry of Electric Power was established to generate, transmit and 

distribute the electricity. But during 2006, MOEP was divided into MOEP(1) and 

MOEP(2) to be more accelerate on generation, transmission and distribution of electricity. 

During that period there are three organizations under MOEP(1), namely, Department of 

Hydropower Planning (DHPP), Department of Hydropower Implementation (DHPI) and 

Hydropower Generation Enterprise (HPGE). These three organizations are responsible for 

hydropower and coal fired power plant implementation and generation of electricity from 

that sector. Electricity generated is sold to MOEP(2). MOEP(2) have four different 

organizations namely Department of Electric Planning (DEP), Myanmar Electric Power 

Enterprise (MEPE), Electricity Supply Enterprise (ESE) and Yangon Electricity Supply 
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Board (YESB). Mainly, MOEP(2) operate the gas fired power plants and also bought all 

the electricity from MOEP(1), IPPs and JV power plants and distributed them to 

consumers. Time line and Organization of MOEP are shown in the figure below. 

           
 

Figure (8) Time line and Organizing of Ministry of Electric Power 

In September 2012, these two Ministries are consolidated again into a single 

MOEP. Nowadays, HPGE and MEPE are generating electricity and ESE and YESB are 

distributing the electricity to the consumers. DEP and DHPP are two different planning 

departments for gas fired power plants, coal fired power plants and hydropower plants. 

DHPI is serving only to implement the hydropower stations. There are some local private 

owned hydropower plants and FDI owned JV operated power plants.  

All the electricity generating organizations including HPGE, IPPs and JVs have 

to sell generated electricity to MEPE. After that MEPE transmit the electricity to the 

whole country through national grid system and sell it again to ESE and YESB. Finally 

 MOEP (2012) 
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ESE distributes the electricity to the whole Myanmar consumer except Yangon region, 

and YESB distributes the electricity to the Yangon region consumers respectively. Even 

through there are two main distributors, they all are governmental organizations under the 

management of MOEP and they have different regions to distribute. So in the current 

power sector structure, MEPE plays a role of a single-buyer and ESE and YESB 

participate as distributors. Nowadays NEMC arranges to become multi seller and multi 

distributor market, but until now it is just a planning stage and not yet implemented. 

Organizational constitution of MOEP and its functions & Electricity Supply System are 

shown in the below figures. 

 

 

Figure (9) Organizational Chart of Ministry of Electric Power 
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Figure (10) Electricity Power Supply System 

Source: JICA Report on "Project for Formulation on The National Electricity Master Plan in The Republic of 

The Union of Myanmar, Final Draft (1)" 

 

4.3 Electricity Generating Power Plants 

Within the National grid system, 35 power stations are currently in operation and 

some more power plants are under construction. Many more power plants are under 

negotiation to implement and most of them are already signed contracted such as MOU, 

MOA and JV agreements. So, power plants could be grouped as current operating power 

plants, under construction stage power plants and negotiating stage power plants.   
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4.3.1 Current Operating Power Plants 

Currently operating power stations can be divided into two main groups based on 

on-grid power stations and off-grid power stations. On-grid power stations mainly supply 

to the whole country and off-grid power stations supply locally. Off-grid power stations 

are mostly diesel generators for locally supply and mini and micro hydropower stations. 

So, even though there are large numbers of off-grid power stations, their electricity 

generation capacity is less than 1% of on-grid power station's generation and so it is not 

significant in whole country electricity generation. On-grid power stations mostly include 

government owned hydropower stations, coal-fired power station, gas-fired power 

stations and combined stream turbine power stations. Other on-grid power stations are 

private IPP hydropower stations and gas-fired power stations, and FDI invested JV 

hydropower stations.  

Currently, hydropower stations' installed capacity participation in whole 

electricity industry is 72.8% and other 27.2% are coal-fired power plants, gas-fired power 

plants and stream turbines. But according to electricity generation, 71% of electricity 

supply comes from hydropower stations and another 29% comes from gas-fired and coal-

fired power stations and steam turbines. So, hydropower' electricity generation is very 

important in Myanmar electricity generation industry. Since two third of electricity comes 

from hydropower, it can be seen as environmentally friendly and very less environmental 

impact. But one issue arises at during summer season, because of un-sufficient water 

supply from river and stream, hydropower stations couldn't operate efficiently and 

generate only 55% of its design capacity and became less firm power output.   
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Summary of on-grid and off-grid power stations are listed as below tables and 

more detailed list of power station can be seen at appendix.  

Table (4) Summary list of On-grid Power Stations 

Sr. Description No. of Power 
Station 

Installed Capacity 
(MW) 

1 Hydropower stations (MOEP) 17 1,820 

2 Hydropower stations (JV/FDI) 2 840 

3 Hydropower station (IPP) 1 120 

4 Coal-fired power station (MOEP) 1 120 

5 Gas-fired power stations (MOEP) 10 714.9 

6 Gas-fired power stations (IPP) 4 205.6 

Total 35 3,820.5 

Source: (1) NEMC, 2013, "National Energy Policy" 

(2) JICA Report on "Project for Formulation on The National Electricity Master Plan in The Republic 

of The Union of Myanmar, Final Draft (1)" 

 

Table (5) Summary list of Off-grid Power Stations 

Sr. Description 
No. of 
Power 
Station 

Installed 
Capacity 

(MW) 

Generation 
Capacity (GWh) 

1 Diesel power stations (MOEP) 578 78.999 50.743 

2 Hydropower stations (MOEP) 71 33.330 44.114 

Total 649 112.329 94.857 

Source: NEMC, 2013, "National Energy Policy". 
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Figure (11) Power Plants by Installed Capacity 

 

4.3.2. Power Plants under construction and planning stages 

Power plants under construction stage projects can be divided into three main 

groups as government-owned power plants, private invested power plants and FDI power 

plant projects. Government invested power plant projects are mostly in hydropower 

projects and some few gas-fired power plant projects. Private invested power plant 

projects can be divided into three groups based on resources of power plants as 

hydropower plants, coal fired power plants and gas fired power plants. There are fourteen 

under construction stage power station projects in Myanmar as listed follows:  
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Table (6) Summary of Power Plants Under Construction stage Projects 

Sr. Type of Project 
Installed 
Capacity 

(MW) 

No. of 
Project 

Available  
Capacity for 

Myanmar 
(MW) 

1 Under Construction Stage Hydropower Plant 
Projects by Government 

1,712 7 1,712 

2 Under Construction Stage Hydropower Plant 
Projects by Private 

131 3 131 

3 Under Construction Stage Gas-fired Power Plant 
Project by Government  

240 1 240 

4 Under Construction Stage Gas-fired Power Plant 
Project by Private 

39 1 39 

5 Under Construction Stage FDI Hydropower 
Plant Projects 

479 2 289 

Total 2,601 14 2,411 

 

Source:  (1) Ministry of Electric Power 

(2) JICA Report on "Project for Formulation on The National Electricity Master Plan in The 

Republic of The Union of Myanmar, Final Draft (1)" 

  

Figure (12) Power Plants Under Construction stage Projects by Resources 

Currently government's investing power projects are mainly based on 

hydropower and it accounts 1,712 MW and participated until 65% in share. FDI invested 

hydropower projects take account 479 MW and 18.4% in share. And there are two local 

IPP hydropower plant projects. So in total, hydropower projects are participated almost 
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90% by installed capacity of total under construction. Other 10% came from gas fired 

thermal power plant projects and it account only 279 MW. So it shows the government's 

interest and utilizing to hydropower potential as a first priority in these years.    

 

        

Figure (13) Power Plant Under Construction stage Projects by Investor  

If power plants under construction are divided by type of investor, it can be found 

that government invested power plant takes into account 1,952 MW and it is almost 75% 

of total power plant under construction. FDI invested power projects participated 479 

MW and it is about 18% of total power projects under construction stage. So it can be 

concludes that until now three quarter of power projects are invested only from 

government sector and local IPP is still not well developed.  
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Figure (14) Available Power for Myanmar from Power Plant Under Construction stage 

Projects 

Currently power projects under construction mainly come from government 

sector and for that reason more than 90% of install capacity is available for Myanmar 

power grid. But according to the following list, in near future, Myanmar power grid can't 

get much power as described above because most of power plants come from FDI sector 

and their purpose is to export the electricity to neighboring countries such as China, 

Thailand and India.   
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7 Negotiation Stage FDI Hydropower Plant 
Projects 

42,056.5 45 16,538.25 

Total 66,196.65 99 38,378.4 

Source:   (1) Ministry of Electric Power 

(2) JICA Report on "Project for Formulation on The National Electricity Master Plan in The 

Republic of The Union of Myanmar, Final Draft (1)" 

 

  

Figure (15) Planning stage Power Plant Projects by Investor 

There are a number of planning stage power projects and most of these projects 

are invested by FDI sector. In total there are about (99) power projects are negotiating to 

implement and according to their install capacity, 63.5% of power plants are from 

hydropower sector and almost all these hydropower projects are invested by FDI sector. 

So in near future, government's investment in power generation sector will be very small 

amount and it is found that only 1% in term of installed capacity of total planning stage 

power plant projects.  
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Figure (16) Planning stage Power Plant Projects by Resources 

Almost two third of planning stage power plant projects come from hydropower 

and it can be found up to over 42,700 MW by installed capacity and it is more than half of 

Myanmar hydropower potential. About 24 coal fired thermal power plant projects (15,353 

MW) are negotiating to implement and that take into account till 23% in term of installed 

capacity of planning stage. So in near future, coal fired thermal power plants sector will 

be arose and it will be a second largest in share. After that coal fired thermal power plant 

projects, wind power plant projects (4,032 MW) will be followed and it account 6% by 

installed capacity of planning stage power plant projects. But here wind power plant 

projects are just in planning and under negotiation stage and it is not much reliable to 

implement for such a big amount for a developing country. After that, natural gas fired 

thermal power plants are followed and it account for 3,788 MW and it is 5.7% of 

planning stage power stations. There are some solar power plants and geothermal power 

plants that are under investigation stages and these renewable power plant projects are 
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expected to upgrade Myanmar electricity industry's improvement in Renewable Energy 

(RE) generating sector. 

Table (8) Summary of Under Construction and Planning stage Power Plant Projects 

Sr. Type of Project 
Installed 
Capacity 

(MW) 

Generation 
Capacity 
(GWh) 

Available  
Capacity for 

Myanmar 
(MW) 

1 Under Construction Stage Hydropower 
Plant Projects by Government 

1,712 6,209 1,712 

2 Under Construction Stage Hydropower 
Plant Projects by Private 

131  131 

3 Under Construction Stage Gas-fired Power 
Plant Projects by Government  

240  240 

4 Under Construction Stage Gas-fired Power 
Plant Projects by Private 

39  39 

5 Planning Stage Hydropower Plant Projects 
by MOEP & Local IPP 

716.6  716.6 

6 Planning Stage Gas-fired Power Plant 
Projects 

3,788.55  3,788.55 

7 Planning Stage Coal-fired Power Plant 
Projects 15,353  13,053 

8 Planning Stage Wind Power Plant Projects 4,032  4,032 

9 Planning Stage Solar Power Plant Projects 50  50 

10 Planning Stage Geothermal Power Plant 
Projects 

200  200 

11 Under Construction Stage FDI 
Hydropower Plant projects 

479  289 

12 Negotiation Stage FDI Hydropower Plant 
Projects 

42,056.5  16,538.25 

Total 68,797.65  40,789.4 

Source: Ministry of Electric Power 
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4.4 Electricity Demand and Supply 

4.4.1 Demand Forecasting 

During the 2000s, the power demand in Myanmar recorded annual increase rate 

by several percent. However, from 2010 rapid development and investment progressed 

concurrently with transition to democratization evolution. As a result, power consumption 

also showed a sharp growth, with a growth of 26.5% from 2009 to 2010, 21.9% from 

2010 to 2011, and 7.2% in 2012.  

Table (9) Power Consumption Growth Rate 

Year 2006 2007 2008 2009 2010 2011 2012 

Total Growth 4355 4438 4701 4993 6315 7696 8254 

Growth Rate (%) - 1.9% 5.9% 6.2% 26.5% 21.9% 7.2% 

Source: Source: JICA Report on "Project for Formulation on The National Electricity Master Plan 

in The Republic of The Union of Myanmar, Final Draft (1)" 

Power demand increase in Myanmar currently shows a sharp growth focused in 

the urban areas. Therefore, when considering trends of long term demand increase, it 

differs greatly depending on the area as the standard. As mentioned above, the growth 

rate in recent years is 26.5%, 21.9%, and 7.2%, and is in unstable situation. In particular, 

the approach changes significantly to consider whether or not the growth rate in 2010 and 

2011 is to be a trend. The current forecast by MEPE predicts that the annual rate of power 
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consumption (excluding the industry investment portion) will continue to grow 13% until 

the year 2030. Here the power demand from 2001 to 2010, the value of elasticity between 

GDP and power demand is set at 1.4, then the future numerical value of 13% is calculated 

by multiplying the elasticity value with 8.74% of economic growth rate in 2011. 

Electricity power demand forecasting is mainly related to economic growth rate of a 

country such as Gross Domestic Products (GDP), industrial composition in economic 

structure, population growth rate and future plans. Especially, power demand has strong 

correlation between GDP and population (JICA, 2013).  

Here JICA Report assumed that Myanmar economic growth rate of 8.74 is very 

hard to guess for a long term, so they considered the IMF's estimation again. According to 

the IMF's "Economic Outlook, 2012", Myanmar economic growth rate will be only 6.7% 

until 2017. In addition, ADB estimated Myanmar economic growth rate as 6% ~ 7% until 

2030. Even though the both organization's estimations are different, but both estimations 

are lower than MEPE's estimation. So, for that reason, JICA report takes as two scenarios, 

firstly, MEPE's estimation as the high scenario and secondly, IMF's estimation as the low 

scenario. Based on that assumption, JICA report predicted the power demand of 

Myanmar till 2030 as described below. 
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Figure (17) Electricity Power Demand Forecasting 

Source: JICA Report on "Project for Formulation on The National Electricity Master Plan in The Republic of 

The Union of Myanmar, Final Draft (1)" 

According to the projecting results, the power consumption is estimated at 19,514 

GWh in 2020 for the low case and 22,898 GWh for high case. Long term projection 

results show that will be more than twice the present values, and more than five times the 

present at 48,639 GWh in 2030 for the low case and 77,730 GWh for the high case. 

After that JICA report team calculated the peak demand (MW) by means of high 

case scenario and low case scenario and then put them together with MOEP's forecasting 

and finally got the results describe as follows.  
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Figure (18) Summary of Demand Forecasting 

Source: JICA Report on "Project for Formulation on The National Electricity Master Plan in The Republic of 

The Union of Myanmar, Final Draft (1)" 

The maximum power demand of Myanmar including both industrial and non-

industrial is 14,542MW for high case, 9,100MW for low case, and the gap will spread 

more than 5,000MW. But here MOEP's peak demand forecasting is higher than JICA 

team's estimation and it is about 19,217 MW in 2030.  

4.4.2 Electricity Supply (Electricity Generation) 

Ministry of Electric Power (MOEP) supplying electricity to the whole Myanmar 

mainly based on two parts; the first one is for electricity use-intensive Yangon region and 

Mandalay region by means of the national electric power grid system connecting all large 

scale electric power generation plants with high voltage power transmission lines, and the 

second part is for remote area of the country supplied by isolated diesel power generators 
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and small hydro power plants. The following tables show the electricity supply situation 

within national grid and outside of the national electric power grid system in 2012-2013. 

Table (10) Electricity Power Generation within National Grid 

Sr. Type of Power Plants 
Installed 

Capacity (MW) 

Electricity Generation (GWh) 

 in 2012-2013 FY 

1 Hydropower plants 2,780.0 7,722.138 

2 Natural gas-fired power plants  
(MOEP) 714.9 2,882.980 

3 Coal–fired power  plant 120.0 265.051 

Total 3,614.9 10,870.169 

  Source: NEMC, 2013, "National Energy Policy". 

Table (11) Electricity Power Generation at Off-Grid 

Sr. Type of Power Plants Installed 
Capacity (MW) 

Electricity Generation (GWh) 
 in 2012-2013 FY 

1 Diesel Generator 78.999 50.743 

2 Small Hydropower 33.330 44.114 

Total 112.329 94.857 

  Source: NEMC, 2013, "National Energy Policy". 

 

During 2013, some gas fired power plants are added to national grid system, so 

total installed capacity of natural gas fired power plants became 931.4 MW and grand 

total installed capacity of Myanmar power generation system became up to 3,831.5 MW, 

and total design capacity for annual generation become 19,874.8 GWh.  
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Table (12) Electricity Generation Capacity (2013) 

Sr. Type of power plants 
Installed 

(MW) 

Firm  

(MW) 

Design Annual 

Generation Capacity 

(GWh) 

1 Hydropower 2,780.0 986.0 13,871.8 

2 Coal based Power 120.0 27.0 600.0 

3 Gas based Power from MOEP 714.9 427.0 3,946.0 

4 Gas based  from BOT 216.5 215.0 1,457 

Total 3,831.4 1,655.0 19,874.8 

Source: NEMC, 2013, "National Energy Policy". 

 

 

Figure (19) Installed Capacity and Firm Power of Power Plants in 2012-2013 FY 

During 2012-2013, annual design generation capacity became 19,874.8 GWh but 

actual electricity generation is only 10,870 GWh within the national grid system. So it 

accounts only 55% of it's design capacity and there are some reasons for that less 

generation, such as insufficient water supply for hydropower plants during summer time, 

insufficient natural gas supply for gas fired thermal power stations, poor maintenance of 
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power stations and became less generation capacity, and finally even though new gas 

fired power stations are put into account, but their generation is in starting position, so not 

much apparent in generation amount. 

 

Figure (20) Designed Capacity and Actual Generation of Power Plants in 2012-2013 FY 

Among 10,870 GWh of actual generation, hydropower generation includes 

7,722.1 GWh and it accounts up to 71% of total generation. Other 29% of generation 

comes from 26.5% of gas fired power plants and 2.5% form coal fired thermal power 

plant respectively. In general, hydropower plants generate only 55.7% of its generation 

capacity and, gas fired thermal power plants and coal fired thermal power plants produced 

53.4% and 44.2% respectively of each generation capacity.    

Table (13) Electricity Power Generation by Season 

Sr. Particular Summer Season 
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plants 

3 Total Electricity Generation 1,688 1,933 

4 Electricity Consumption 2,060 1914 

5 Necessary / Surplus Electricity (-) 372 (+) 19 

6 Percentage of Electricity Supply 81.94 % 100.99 % 

Source: NEMC, 2013, "National Energy Policy".  

During the summer time, electricity consumption became higher and it reached to 

2,060 MW. But during summer time, hydropower stations have insufficient water supply 

and becomes less generation capacity and it causes the power shortage in national grid 

system. So during 2013 summer season, electricity consumption rose and due to less 

generation, it became shortage of 372 MW, it means only 81.94% are supply and other 

more than 18% are lack of electricity. But in the raining season, electricity consumption 

decreased and power generation increased inversely, so it happens a surplus of 19MW of 

generation.    

4.5 Electricity Consumption  

It is justifiably stated that electricity is a main driving force for the country 

development. Especially developing country attempting to have growth in economic 

sector, energy is essentially required.  Similarly, for Myanmar with her economic policy 

transformation process   ensuring new investments, there is dramatic growth in the 

infrastructure development and construction works calling for higher demand for energy. 

The low electricity per capita consumption is the trademark of the energy poverty, while 

neighboring countries such as Thailand has high per capita electricity consumption of 
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2,480 KWh. Myanmar’s per capita electricity consumption is 150 KWh, reaching only to 

30% of the population. 

Table (14) Power Consumption by Sector 

Year General 

Purpose 

Industrial Commercial Street 

Lighting 

Temporary Departmental Company Total 

(GWh) 

Growth 

(%) 

2006 1614 1854 827 44 10 6 0 4355 - 

2007 1647 1872 864 35 13 7 0 4438 1.9% 

2008 1799 1904 945 36 9 8 0 4701 5.9% 

2009 2015 1850 1071 40 9 8 0 4993 6.2% 

2010 2653 2287 1306 44 14 11 0 6315 26.5% 

2011 3378 2711 1531 45 16 15 0 7696 21.9% 

2012 3650 2681 1643 48 15 17 202 8254 7.2% 

Source: Source: JICA Report on "Project for Formulation on The National Electricity Master Plan 

in The Republic of The Union of Myanmar, Final Draft (1)" 
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Figure (21) Power Consumption Trend 

Source: JICA Report on "Project for Formulation on The National Electricity Master Plan in The 

Republic of The Union of Myanmar, Final Draft (1)" 

 

Figure (22) Power Consumption participation by main sector 
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According to the nature of Myanmar, electricity power consumer can be divided 

into three dominant groups as industrial sector, commercial sector and other sector. Other 

Sector mainly included general use and some few minor topics like departmental usage, 

company usage, street lighting and temporary connections. According to the above figure, 

it can be seen that, "Industrial Sector" usage has falling trend from 42.6% to 32.5% 

during the selected period of 2006 to 2012, and "Other Sector" has rising trend from 38.4% 

to 47.6%, and in general "Commercial Sector" has stable share in participation.  

But the total electricity consumption has been increased from 4,355 GWh to 

8,254 GWh, and it is almost doubled (90% increased) the consumption of year 2006. 

Commercial sector increased from 827 GWh to 1,643 GWh, so it increased by 99%. 

Industrial sector increased from 1,854 GWh to 2,681 GWH, so it increased by 44%. But 

in other sector, electricity consumption increased from 1,914 GWh to 3,930 GWH, so it 

has 105% in improvement. 

 

Figure (23) Per capita electricity consumption 
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Source: International Energy Agency (IEA) 

Per capita electricity consumption of Myanmar had very low rate within ASEAN 

region and it is only 60 KWh per capita in 1995 and slowly increased to 150 KWh per 

capita in 2012. So it has only 150% improvement within 17 years. Some possible reasons 

for that very low electricity consumption are as follows: 

 Limited electricity transmission and distribution line system's coverage (it 

covered only most of cities, towns and some villages). About 67% of Myanmar 

populations are living in rural area and they don't have access to electricity supply 

system. If the people who live in rural area get access to contact with electricity 

supply system, electricity consumption per capita will be increased many times of 

current consumption. 

 Due to the limited participation of industrial sector, electricity consumption is not 

too high like industrialized countries.      

Actually Myanmar people and industrial sector are hoping to get more electricity 

supply and they will definitely consume more if they get access to connect to electricity 

supply system. A lot of local and foreign investors are willing to invest in Myanmar 

industrial sector for various kinds of factories, but some of them can't start their 

investment due to insufficient electricity supply. If these new local and foreign investors 

get sufficient electricity supply, they will establish their factories and electricity 

consumption also will increase by many times of current amount.   
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4.6 Electrification Rate 

The rural electrification is one of the top priorities of the Government under the 

energy sector development plan. Before 1988, Myanmar’s electrification rate was 10.6% 

and it was increased to 23.2% by 2009 and 29 % by 2012-2013. Ministry of Electric 

Power planned to improve electrification rate to 45% by 2020-2021 and to 60% by 2025-

2026 (NEMC, 2013).    

Most of the un-electrified area are rural area and it is the great challenges for 

Myanmar because a lot of villages are located widely spread throughout the whole 

country and they need huge investment in power transmission and distribution system. 

There are totally 64,917 villages in Myanmar and more than half of these are located in 

hilly area and rural area.    

Until 2013, only 21,675 villages were electrified and it was only 33.4% of total 

villages. Among them about 59% of villages were locally electrified by small generator 

and 22.1% were connected with national grid system. Other 19% were power supply by 

micro hydropower, biogas and small solar panels.   
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Figure (24) Type of Electricity Supply for Rural Village 

Source: JICA Report on "Project for Formulation on The National Electricity Master Plan in The Republic of 

The Union of Myanmar, Final Draft (1)" 

 
Yangon city is the previous capital of Myanmar and Yangon region has the 

highest electrification rate. Even Yangon region has the highest electrification rate, it 

possess only 75% and second highest developed Mandalay region has only 36% in 

electrification rate. All other states and regions have fewer electrification rates than 

Yangon and Mandalay regions.    

Table (15) Electrification Ratio by Regions 

Sr. Region Unit FY 2011 FY 2012 FY 2013 
1 Yangon % 66.0 71.0 75.0 

2 Mandalay % 30.0 33.0 36.0 

3 Rural Areas % 10.5 27.0 32.6 

4 Overall % 25.0 27.0 29.0 

 Source: NEMC, 2013, "National Energy Policy". 
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4.7 Transmission and Distribution Losses 

Transmission and distribution sector of Myanmar electricity industry is 

conducted by Myanmar Electric Power Enterprise (MEPE), Electricity Supply Enterprise 

(ESE) and Yangon City Electricity Supply Board (YESB). MEPE mainly conduct the 

transmission of electricity from power stations to main substations. ESE and YESB buy 

the electricity from MEPE and then distribute them to the consumers. So, transmission 

and distribution losses can be divided into three main sources. Generally MEPE's losses 

can be defined as the transmission losses and ESE and YESB losses come from 

distribution portion.  
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Figure (25) Existing power transmission grid system 

In 2013, maximum demand of electric power was 2,000MW and about 50% of 

this demand was concentrated around Yangon, which was the biggest city in Myanmar. 

Furthermore, 75% demand of Myanmar is concentrated around Yangon and Mandalay. In 

Myanmar, hydropower plants played the main role in the power generation sector and 
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currently, 2/3 of the generated capacity in Myanmar is occupied by hydropower. Those 

HPPs have been developed mainly in northeastern area of Myanmar. However, high 

demand area is located at southern part of Myanmar. Therefore, 230kV power system has 

mainly developed between northern and southern area to connect generation sources and 

demand area. 

Table (16) Existing Transmission Line Facilities (MEPE) 

Transmission Lines 230 kV 132 kV 66 kV Total 

Number of Transmission Lines 43 35 138 216 

Length of Transmission Lines (km) 3,047 2,109 3,616 8,772 

Number of Substations 30 25 130 185 

Substation Rate  (MVA) 3,760 1,323 1,975 7,058 

Source: JICA Report on "Project for Formulation on The National Electricity Master Plan in The Republic of 

The Union of Myanmar, Final Draft (1)" 

In Myanmar, the improvement of power transmission and distribution efficiency 

is regarded as an important issue, due to the need of supplying power to the vast lands 

which spread out north and south. Approximately 24% in transmission and distribution 

loss exist in 2012 as a result of deteriorated power transmission and distribution network 

facilities and stealing of electricity. While the ESE power transmission situation has 

worsened due to increased supply, on the other hand the distribution loss of ESE and 

YESB tends to be decreasing. Seeing the power transmission and distribution in a 

comprehensive manner, the total power transmission and distribution loss improved by 

3.4% in the past 5 years from 27.8% in 2007 to 24.4% in 2011 (JICA, 2013). 
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Figure (26) Transmission and Distribution Losses 

Source: JICA Report on "Project for Formulation on The National Electricity Master Plan in The Republic of 

The Union of Myanmar, Final Draft (1)" 

According to the above data, MEPE has about 23% of total losses in 2007 and 

2008, and about 30% at 2009, 2010 and 2011 periods. So MEPE had a little bit rising 

trend in losses. But for ESE and YESB has about 77% of total losses in 2007 and 2008, 

and about 70% of total losses in 2019, 2010 and 2011 periods. So, ESE and YESB have 

falling trend in losses. But in total the transmission and distribution losses have falling 

losses from 27.8% to 24.4% within five years.   

There are two types and transmission and distribution losses, technical losses and 

non-technical losses (commercial losses). Mainly losses come from distribution losses. 

There are several reasons for technical losses such as, lengthy distribution lengths, 

inadequate size of conductors or distribution lines, installation of transformers away from 

load centers, low power factor of primary and secondary distribution system, bad 

workmanships, feeder phase current and load balancing, load factor effect on losses, 

transformer sizing and selection, balancing three phase loads, switching off transformers 

and some other reasons. (http://electricalnotes.wordpress.com/2013/07/01/total-losses-in-

power-distribution-transmission-lines-part-1/). 
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As for a developing country Myanmar, 24.4% of losses are huge amount of losses 

and if it can be saved to a reasonable amount it will be a precious power and will assist to 

improve the electrification rate. So these transmission and distribution losses should be 

solved urgently by finding appropriate ways and supporting required financial issues. But 

according to the past ten years' experience it was expected to be decreased in future and it 

was estimated to reach up to 12% in year 2030. So, the expected T&D losses for the 

future can be seen in below     

Table (17) Expected T&D Losses for future 

Sr. Year Losses (%) Sr. Year Losses (%) 

1 2015 21.5 9 2023 16.0 
2 2016 21.0 10 2024 15.5 
3 2017 20.0 11 2025 15.0 
4 2018 19.5 12 2026 14.5 
5 2019 18.5 13 2027 13.5 
6 2020 18.0 14 2028 13.0 
7 2021 17.5 15 2029 12.5 
8 2022 16.5 16 2030 12.0 

    

4.8 Electricity Pricing 

Electricity price is one of the most important factors for the power producer and 

investors, especially for the foreign direct investments and local private investors. If the 

electricity price is expensive, it would be profitable to the power producers but on the 

other hand it would cause the negative impact on the power consumers as well as on the 

industrial investors. At the same time, if the electricity price is lower than its average cost, 

even though it is profitable to the consumers and other industrial investors but it will 



61 
 

make losses to the power producer or may be burdensome to the government by 

providing subsidies to release the electricity tariff's overload to the consumers. So 

electricity price is very critical to both sides of power producers and power consumers. 

In Myanmar, before 2013, there are no private power producers and all power 

come from government investments. At that time, Myanmar electricity price was 

relatively cheap comparing to other ASEAN neighboring countries. 

Table (18) Electricity Tariff for different Consumers (2013) 

Sr. Description 
No. of Connection 

(2012) MK/KWh US/KWh 

1 General and Domestic 2,547,714 35 0.036193 

2 Foreigners  116.4 0.12 

3 Small  Three Phase 53,105 75 0.0773 

4 Bulk Supply 7,784 75 0.0773 

5 Purchase from Hydropower  20 0.0206 

6 Purchase from Shweli (1) HPP   CNY 0.189 0.0307 

7 Transfer price for distribution  37 0.0381 

8 Average sale revenue for ESE  40 0.0412 

Source: NEMC, 2013, "National Energy Policy". 

But after 2008, FDI invested, Shweli (1) hydropower station came into national 

transmission grid system, and due to the power requirement, Myanmar bought some part 

of power from that JV power station with negotiated Chinese electricity tariff. Again, 

during late 2014, private invested Thaukyekhat power plant was start commissioned and 
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sold the generated electricity to MOEP. So starting from 2014, MOEP needs to upgrade 

the electricity tariff synchronizing with the current situations and local electricity tariffs.        

In November 2013, MOEP planned to raise tariff rate to apply new specific 

system by introduction of specific price corresponding with consuming amount instead of 

uniform residential and industrial tariffs/kWh. However, there were a lot of opponents 

and MOEP postponed it. But after the several discussion at the Parliament again, it was 

agreed to increase the electricity tariff to the following rate and it started form the April 

2014 – 

Public (Household use)  1 Unit up to 100 Unit   35 Kyats per Unit 

   101 Unit up to 200 Unit   40 Kyats per Unit 

   from 201 Unit and above   50 Kyats per Unit 

Public (Industrial use)   1 Unit up to 500 Unit   75 Kyats per Unit 

   501Unit up to 5000 Unit 100 Kyats per Unit 

   5001Unit up to 10000 Unit 125 Kyats per Unit 

   10001Unit up to 20000 Unit 150 Kyats per Unit 

   from 20001Unit and above 125 Kyats per Unit 

   Street lighting     50 Kyats per Unit 

   Foreigners   0.12 USD per Unit 

Government   (Office use)     50 Kyats per Unit 

        (Industrial use)    100 Kyats per Unit      

   (Street lighting)    50 Kyats per Unit 
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So, currently Myanmar electricity tariff is increased to a certain level and even 

though it is not a cheap price for most of Myanmar local people, but it is still relatively 

cheap especially in residential sector by comparing to the other ASEAN member 

countries.  

Chapter 5.  Foreign Investment in the Power 

Development 

The main objective of this thesis is to find the most optimum way for how to 

improve the current low electrification rate in Myanmar. Among them one of the most 

important thing is investment in power generation sector. Currently, there are three 

strategic ways for investing in power generation sector, firstly solely investment from 

Myanmar government, secondly investment from local entrepreneur and thirdly is foreign 

direct investment (FDI). In the past decade, government investments played the major and 

important role. But now local and foreign investment become the major topic in power 

generation sector. So, in this chapter, it will be discussed about the foreign direct 

investment matters. Firstly it will be discussed about the procedures that have to follow 

for a foreign investment, and then it will be described about the status of all international 

foreign investments and Korea energy companies' investments. And then it will be 

discussed about the benefit from FDI for both parties and then finally it will be described 

about the matters that should be taken care for the foreign investments.  
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5.1 Investment Procedures 

As for a foreign investor, it can be invested in Myanmar electricity generation 

sector by using JV/BOT (Build, Operate and Transfer) system. So, firstly it is needed to 

negotiate and sign the MOU agreement and then needed to sign the MOA agreement and 

finally needed to sign the JV agreement. After that, the joint venture company needs to 

get some more permission from the central government to operate the power plant. So all 

these necessary steps can be summarized as follows and detail steps can be seen in the 

below figures.   

First phase is to sign the Memorandum of Understanding (MOU) and also 

conduct whether the project will be feasible or not. Generally, this phase is to merely 

submit the Pre- feasibility and Feasibility Study Report. The Pre- feasibility should be 

completely conducted within 12 months and also 18 months for Feasibility Study. The 

MOU should be dissolved, if the Reports are failed to submit in time. The comments and 

approvals from Union Attorney General Office, Ministry of National Planning and 

Economic Development and Ministry of Finance and Revenue should be inevitably 

needed to sign the MOU. 

Second phase is to sign the Memorandum of Agreement (MOA). In this phase, 

location of project site, design and technical matters mentioned in the Feasibility Study 

Report done by foreign investment company, should be reviewed in details, mutually 

discussed and approved. After approving the FSR, Financial Analysis should be taken 

time and thoroughly evaluated whether the project is mutually beneficial (Win-Win) or 

not. After approving the Financial Analysis, the Agreement (Draft) should be prepared by 
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the comments and approvals from Union Attorney General Office, Ministry of National 

Planning and Economic Development and Ministry of Finance and Revenue and 

submitted to the Union Cabinet. After getting the approval from the Union Cabinet, the 

MOA could be signed. 

In third phase, the signed MOA is to be submitted to Myanmar Investment 

Commission (MIC) and it should be reviewed and approved by MIC due to the Myanmar 

Investment Law. In this phase, the project company should conduct Environmental 

Impact Assessment (EIA), Social Impact Assessment (SIA), mitigation measures on EIA 

and SIA and warranties, and also submit them to Ministry of Environmental Conservation 

and Forestry to get necessary approvals.  

After getting the approval from MIC, the Joint Venture Agreement (JVA) Draft 

should be submitted to Union Attorney General Office, Ministry of National Planning and 

Economic Development and Ministry of Finance and Revenue to get necessary comments 

and approvals. After getting the approvals, the JVA (Draft) should also be submitted to 

the Union Cabinet. After getting the approval, the JVA can be signed. 

Finally, after signing the JVA, the right to establish of the Joint Venture 

Company should be submitted to Ministry of National Planning and Economic 

Development, the right to manage the project due to the laws (Legal Opinion) should be 

submitted to Union Attorney General Office, and the right to construct, operate, transmit, 

distribute and sell the electricity generated by the project (Concession Right) should be 

submitted to Ministry of Electric Power. If the project company had already achieved the 

company registration certificate issued by Ministry of National Planning and Economic 
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Development, Legal Opinion issued by Union Attorney General Office, Concession Right 

issued by Ministry of Electric Power, the Permit issued by MIC and the order of the 

permit for other electricity production issued by Union Government Office, the right to 

implement the project should be legal entity (MOEP, 2013). 

 

  



67 
 

Figure (27) Procedures for Signing MOU Agreement 

 Signing

 Acquiring Approval from Cabinet for Signing

 Permission from President’s Office

 Necessary Amendments on the MOU draft

 Dispatching to the Departments Concerned

 Negotiating the MOU Draft

 Submitting Project Proposal 
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Figure (28) Procedures for Signing MOA Agreement 
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 Acquiring Approval from Cabinet for Signing

 Permission from President’s Office

 Submitting to MIC for Exemptions and Reliefs
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 Necessary Amendments on MOA draft

 Dispatching to the Department of concerned

 Negotiating the MOA Draft
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Figure (29) Procedures for Signing JV Agreement 

 

 

  

 Signing

 Acquiring Approval from Cabinet for Signing

 Permission from President’s Office

 Submitting JVA & Proposal to MIC for necessary Authority

 Necessary Amendments on the JVA Draft

 Dispatching the JVA Draft to the Departments Concerned 

 Negotiation the JVA Draft

 Submitting EIA & SIA Reports and getting approval from MOECF
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5.2 Foreign Investments   

Since Myanmar has rich power generation potential and most of these are not yet 

fully harness for development. Neighboring countries like China, Thailand and India are 

becoming more and more energy consuming and require lots of import energy as well as 

in the electricity sector. In this regard, Myanmar becomes a good opportunity to invest in 

the electricity sector. Accordingly lot of Chinese and Thailand electricity generation 

companies and organizations negotiated to generate electricity within Myanmar. 

Myanmar itself became growing in energy consuming and not sufficient in 

capital investment for big power development program and projects. So, for Myanmar 

even though rich in natural resources to generate the electricity, due to the insufficient 

investment Myanmar invited foreign investor for electricity generation based on JV/BOT 

system. 

In these JV/BOT system MOEP behave a Win-Win policy to be a fair 

cooperation. According to that Win-Win policy, many foreign companies negotiated to 

invest in Myanmar electricity generation sector especially in hydropower resources. From 

these FDI hydropower projects, Myanmar received some amount of free share of 

electricity based on generation and free share in JV company as royalty share. In some 

hydropower projects Myanmar got 10% to 15% of free electricity as royalty and also got 

10% to 15% of free share in JV companies. By that way foreign investor can generate the 

electricity and transmit most part of generated electricity to the neighboring countries. 

Again if Myanmar needs more electricity, there are some agreements to buy some amount 
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of electricity apart from its free share electricity from that JV projects to fulfill 

Myanmar's electricity shortage. 

Currently there are about 45 hydropower projects which are negotiated and most 

of these hydropower projects are already signed MOU, MOA and JV agreements. Among 

them, China is the biggest investor in Myanmar and it account into (95%) in installed 

capacity of FDI projects. After the Chinese companies, Thailand, India and South Korea 

companies are investing to implement not only in hydropower projects but also in coal-

fired thermal power plant projects, gas-fired thermal power plant projects, wind power 

plant projects and solar power plants projects. Nowadays only few projects are already 

started and most of them are preparing to implement and conducting the investigation 

works and preliminary engineering works. 

Shweli (1) HPP (600 MW), Dapein (1) HPP (240 MW) and Chibwenge HPP (99 

MW) are already finished and now generating the electricity and transmitting to Myanmar 

and China. Some big scale hydropower projects like Myitsone HPP (6,000 MW), 

Thamanthi HPP (1,200 MW), Mawlaik HPP (520 MW), Shwesaeyi HPP (660 MW) and 

Thaninthari HPP (600 MW) are temporally suspended due to the environmental impact 

issues.             
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Table (19) Summary of all FDI Hydropower Plant Projects 

Sr. Type of Project Number of 
projects 

Installed 
Capacity (MW) 

Available Power for 
Myanmar (MW) 

1 Operating stage FDI 
Hydropower plants 2 840 126 

2 
Under construction stage 
FDI hydropower  plant 
projects 

2 479 289 

3 Negotiation stage FDI 
hydropower  plant projects 45 42,056.5 16,538.25 

Total 47 43,375.5 16,953.25 

Source: Ministry of Electric Power 

 

Figure (30) Summary of all FDI Hydropower Plants 
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Table (20) Summary of all FDI Power Plant Projects 

Sr. Type of Project Number of 
projects 

Installed 
Capacity (MW) 

Available Power for 
Myanmar (MW) 

1 Operating stage FDI 
Hydropower plants 2 840 126 

2 
Under construction stage 
FDI hydropower  plant 
projects 

2 479 289 

3 Negotiation stage FDI 
hydropower  plant projects 45 42,056.5 16,538.25 

4 
Negotiation stage FDI Coal-
fired thermal power  plant 
projects 

16 12360 10600 

5 
Negotiation stage FDI Gas-
fired thermal power  plant 
projects 

11 2877 2877 

6 Negotiation stage FDI Solar 
power  plant projects 1 50 50 

7 Negotiation stage FDI Wind 
power  plant projects 3 4032 4032 

8 
Negotiation stage FDI 
Geothermal power  plant 
projects 

1 200 200 

Total 79 63,734.5 34,712.25 

Source: Ministry of Electric Power 
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Figure (31) Summary of all FDI Power Plant Projects 

 

5.3 Investment by Korea Power Companies  

There are  some Korea energy companies who are trying to participate in 

electricity generation sector of Myanmar in one hydropower project and two coal fired 

power plant projects. Some of these companies have already signed MOU and some of 

them are just started for negotiation to implement the new power plants. Some of these 

companies made consortium with Myanmar local private companies to get easier 

processing. In near future, it is expected that many Korea energy companies will be 

participated to invest in Myanmar electricity generation industry. 
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Table (21) Summary of Negotiated Korea Energy Companies to invest in Myanmar 

Sr. Name of Project 

Proposed 
Installed 
Capacity 

(MW) 

Investor Status 

1 
Manipur Hydropower 
Project  

380 Hanshin Co. Ltd - 

2 
Botepyin Coal Power 
Plant Project 

500 
C Wave Global Co. Ltd 

24 Hour Co. 
Signed MOU at 

2012 

3 
Kyauk Phyu Coal Power 
Plant Project 

1320  
Daewoo International 
Cooperation 

MCM Energy Co. Ltd 
Project Proposal 

 

5.4 Benefits from Foreign Direct Investment 

 Based on the Myanmar's rich natural resources, Myanmar and foreign investors, 

both parties can get the benefits respectively from the investment in power generation 

sector. Especially for Myanmar it can get electricity and some amount of revenue and it 

can greatly support to increase the electrification rate. But for the investors obviously they 

can benefit large amount of revenue from their investment since Myanmar has lots of 

virgin resources to utilize for power generation.  

 So, benefits for both parties from investment can be described as follows:  
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Table (22) Summary of Benefits from investment for both parties 

Benefit for Myanmar Benefit for Investors 

1 Can get 10% to 15% free power of 

electricity from electricity exporting 

JV projects 

1 Lot of natural resources persuade 

investors sharing good chances to make 

benefits, but first come investors have 

better opportunities to get the best 

benefit and all other investors also have 

good chances to get benefit from their 

investments 

2 Can get 10% to 15% of free share of 

JV company 

2 There are lot of natural resources to 

generate the electricity and it is good 

chance for investors to choose the best 

power resources for their investments for 

example hydropower or natural gas 

based power generation or coal based 

power generation or even renewable 

power generation 

3 Can get the some amount of revenue 

from Commercial Tax and 

Corporate Tax 

3 Since 70% of Myanmar people have no 

electricity, it is a good opportunities for 

investors to supply electricity to these 

70% or 36 million of Myanmar people 

4 Myanmar low electrification rate can 

increase rapidly by FDI invested 

power  plant  projects 

4 Myanmar locates between highly energy 

demanded neighboring countries like 

China, India and Thailand. So it is a 

great chance for the investors to export 

electricity to these neighboring countries 

5 Government's investment can 5 Hydropower generation is the cheapest 
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diversify to other important sector 

instead of investing in expensive 

power generation sector 

 

one and Myanmar has lots of 

hydropower potentials to implement the 

new projects 

6 Can get the higher utilization and 

better efficiency of power generation 

from FDI investment due to higher 

technology and better performance 

6 Myanmar holds the Win-Win strategy for 

the investors and it is a good chance for 

investments especially for FDI 

7 FDI invested power plant projects 

can finish in short period and it can 

greatly support for improving 

electrification rate 

7 New FDI law is more flexible and 

provide more opportunities for investors 

and it is a good chance for investments 

 

In summary, it can be described that Myanmar's rich natural resource potential 

will provide good opportunities to Myanmar as well as FDI investors.     

5.5 Points to be considered for investment  

Based on the previous section's description, it can be found that there are lots of 

benefit for both Myanmar and investors from the FDI investments. But here it should be 

taken care of some implications that might be faced during or after implementation of 

power plant projects as follows: 

(a) Environmental Issues: it may seriously impact if there is no enough established rule 

and regulations or insufficient investigation during survey period or weak prevention 

during the construction period from all possible side effects.  
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(b) To be taken care of the local people's opinion and to take great care in handling of 

resettlement matters, otherwise it will face some unnecessary disturbances and even may 

cause to delay the implementation of project works 

(c) To be chosen the well experienced and well organized investors to make sure the 

project's best quality, performance and benefit 

(d) To balance the type of power plants and follow the planned generation mix ratio to 

avoid the unnecessary power shortage or any possible technical or economical threatening  

(e) To prioritized and fulfill the local electricity demand rather than exporting to 

neighboring countries 

(f) FDI power project may provide little bit more expensive electricity tariff since they 

have to count for their own benefit 
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Chapter6. Comparison within ASEAN member Countries 

 

There are ten member countries in Association of South East Asia Nations 

(ASEAN) namely Brunei, Cambodia, Indonesia, Laos, Malaysia, Myanmar, Philippines, 

Singapore, Thailand and Vietnam. Myanmar is one of the member countries and 

participating actively in ASEAN association. Even though ASEAN member countries 

have different economic background and political system, it is worth to compare 

Myanmar with other member countries to learn from them how to improve the 

electrification rate based on their previous experiences and current situations because they 

all have higher electrification rates than Myanmar.   

 

Figure (32) Location of ASEAN member countries 

In this section, some major factors that are influencing on the sustainable 

development of electricity industry will be compared within ASEAN member countries. 

Firstly, it will compare about background factors and then it will continue to the "3As" 

Model comparison method. For the basic factor comparison it will participate two 
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indicators such as country's resource potentials for electricity generation, and economic 

background. That comparison aimed to be thoroughly understanding of each country's 

electricity industry.  

Secondly it will be compared by using the "3As" Model. In this model, there will 

be series of comparisons based on "Accessibility", "Availability" and "Acceptability". 

Under these three criteria, there are more comprehensive indicators to be compared for 

the sustainable electricity generation. And this "3As" Model is aimed to analyze the 

current situation of ASEAN member countries. Based on that, strength and weakness for 

Myanmar electricity industry will be stretched out leading to suggest how to improve the 

electrification rate for Myanmar.  

However, this comparison for ten ASEAN member countries is a big picture and 

it need a lot of data set. For that reason, some indicators will be skipped due to the data 

availability and time limitations. Another one is that even these comparisons are broad 

and comprehensive, but it doesn't have sharp and clear cut results, because it is just 

comparison and there is no standard or benchmarks for the value of these indicators. But 

it can stretch out the strength and weakness for Myanmar by comparing to other ASEAN 

neighboring countries.   

6.1 Background Factors  

Here it will compare about the natural resources potential for electricity 

generating and economic background and it is very important and very basic factor. 

Economic development is also a very essential and important factor to support electricity 
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industry. If a country or community has a well developed economic situation, it is not 

difficult to implement new power stations but on the other hand for a country with 

insufficient economic development, even though rich resource potential, it is not easy to 

implement a new power plant by its own strength. So in this section, these two very basic 

factors will be compared. 

6.1.1 Resource Potentials 

Resource potentials are strategically important for each country and its 

development process because they can create opportunities for that country through their 

exploitation and utilization with the proper technologies and management. Particularly, a 

country’s possession of rich natural resources for electricity generation is very likely to 

boost its development. On the other hand, though, even if a country has rich natural 

resources, if it has insufficient application technologies, an improper management system, 

or insufficient investments with which to utilize such resources, it could not efficiently 

develop.  

In this section, resource potentials related to electricity generation in selected 

countries will be described and compared with Myanmar’s resource potentials. Then the 

strengths and weaknesses of Myanmar’s resource potentials will be compared with those 

of other ASEAN member-countries. This is mainly intended to find out all the possible 

ways of increasing Myanmar’s electrification rate as early as possible. 

 



82 
 

 

Table (23) Comparing Resource Potential of Myanmar with other ASEAN countries 

  

Sr. Country Hydro (GW) Wind (GW) Solar (GW) Biomas (GWh) Geothermal Coal (Million T) Oil (Billion bbl) Gas (TCF)

1 Brunei 0.08            - 17,239 Gwh/yr - - - 1.10                 10.20        

2 Cambodia 10.00          65.00          545,084 Gwh/yr 15,025             - 150.00               04 ~ 0.5 2.70          

3 Indonesia 76.20          5,529.00      4,967,990 Gwh/yr not available 27.00          28,017.00          3.70                 103.30      

4 Laos 26.50          456.00        669,083 Gwh/yr 6,408               59 MW 503.00               - -

5 Malaysia 22.50          25 TWh/yr 874,948 Gwh/yr not available - 4.00                  3.70                 38.50        

6 Myanmar 46.10          33.83            ) 1,940,406 Gwh/yr 58,312             93 sites 540.00               0.15                 16.60        

7 Philippines 10.50          76.60          792,147 Gwh/yr not available 1.20            316.00               1.00                 4.00          

8 Singapore - - 979 Gwh/yr - - - - -

9 Thailand 0.70            380.98        1,557,506 Gwh/yr 201,561           - 1,239.00            0.40                 10.10        

10 Vietnam 22.00          26.76          842,394 Gwh/yr 84,875             - 150.00               4.40                 21.80        
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Sources: (1) Asia Development Bank, 2013, "Energy outlook for the Asia and the Pacific". 

(2) BP, 2014, "Statistical Review of World energy, 2014". 

(3) EC-ASEAN Facilities, Project Number: 103-2004, 2006, "Feasibility Study of Renewable 

Energy         Options for Rural Electrification in Cambodia". 

(4) Khun Surong Bulakul, 2012,“The Energy Sector in ASEAN: Opportunities and Challenges”. 

 (5) NEMC, 2013, "National Energy Policy". 

(6) S Kumar and P Shrestha, Asian Institute of Technology, 2012, "Energy field of study".  

(7) S. M. Lawan, 2012, British Journal of Applied Science & Technology, 4(7): 1042-1059, 2014, 

"An Overview of Energy Sector and Wind Power potential in Malaysia" 

(8) So Veasna, Ministry of Industry, Mine and Energy, 2011, "Renewable Energy in Cambodia" 

(9) LAHMEYER, 2014, Renewable Energy Developments and Potential in the Greater Mekong 

Sub-region 

(10) http://energypedia.info 

(11) http://en.openei.org 

According to the preceding data, Myanmar has rich resource potentials in hydro, 

natural gas, and biomass resources, as well as in solar and wind resources. Comparison of 

its per capita hydropower resource potential with that of other ASEAN countries showed 

that Myanmar has the highest ratio. Also, comparison of the per capita natural gas of 

ASEAN countries showed that Myanmar has the second highest ratio. Thus, among the 

ASEAN member-countries, Myanmar can be ranked as the top three countries in 

possession of enough and diverse potentials. However, it does not generate sufficient 

electricity from these precious resource potentials, and most ASEAN countries have 

much higher utilization ratios of their potentials to generate electricity. Thus, it can be 

easily noted that Myanmar needs to push forward its utilization of its precious resource 

potentials. 
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6.1.2 Economic Background 

In this section, the economic background of ASEAN member-countries will be 

compared. The economic background can be expressed with different indicators, but in 

this study, it will be described with two very basic indicators: GDP and per capita GDP. 

Comparing the GDPs will show the total production of the gross values added of all 

resident institutional units engaged in production. GDP is generally used to measure the 

economic performance of an entire country (http://stats.oecd.org). Per capita GDP is the 

gross domestic product divided by the midyear population 

(http://data.worldbank.org). GDP expresses a country’s total production amount, but it 

cannot directly compare such amount with that of other countries because of their 

different backgrounds, such as population. However, per capita GDPs can be compared 

directly and can show the extent of a country’s production power per capita. Thus, in this 

section, the GDP and the GDP per capita will be compared. 

The  following table and figure show the GDP value in USD (current value) of 

each ASEAN country. Obviously, Indonesia, Thailand, Singapore, and Malaysia had very 

high values of 539,355 MUSD, 263,505 MUSD, 188,479 MUSD, and 192,912 MUSD, 

respectively, in 2009. Thus, Indonesia had the highest GDP--more than 539 billion USD. 

On the other hand, Laos, Cambodia, Brunei, and Myanmar had the  lowest GDPs of 5,907 

MUSD, 10,402 MUSD, 10,732 MUSD, and 32,805 MUSD, respectively. 

  

  

http://stats.oecd.org/
http://data.worldbank.org/
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Table (24) GDP (Current MUSD) value of ASEAN countries 

 

Source: ADB, 2013, Energy Statistics in Asia and the Pacific (1990-2009) 

  

Sr. Countries 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009

1 Brunei 6,001        5,601        5,843        6,557        7,872        9,531        11,471      12,248      14,393      10,732      

2 Cambodia 3,654        3,980        4,284        4,658        5,338        6,293        7,274        8,639        10,352      10,402      

3 Indonesia 165,021    160,447    195,661    234,772    256,837    285,869    364,571    432,217    510,245    539,355    

4 Laos 1,735        1,769        1,830        2,149        2,507        2,718        3,490        4,260        5,478        5,907        

5 Malaysia 93,790      92,784      100,846    110,202    124,749    137,953    156,601    186,777    222,744    192,912    

6 Myanmar 7,275        7,634        10,369      9,925        10,254      11,931      13,852      18,233      25,859      32,805      

7 Philippines 81,026      76,262      81,358      83,908      91,371      103,066    122,211    149,360    173,603    168,334    

8 Singapore 95,923      91,148      90,583      93,363      109,336    123,507    138,730    168,197    177,792    188,479    

9 Thailand 122,725    115,536    126,877    142,640    161,340    176,352    207,089    246,977    272,578    263,505    

10 Vietnam 31,173      32,685      35,058      39,553      45,428      52,917      60,914      71,016      91,094      97,180      
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Figure (33) GDP (Current MUSD) value of ASEAN countries 
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The following table and figure show the per capita GDP (PPP) of each country in 

USD for 2005 to 2009. Obviously, Singapore and Brunei had the highest values of 37,790 

USD and 27,390 USD, respectively, in 2009. On the other hand, Laos, Cambodia, and 

Myanmar had the lowest per capita GDP values of 966 USD, 744 USD, and 689 USD, 

respectively. 

Table (25) Per capita GDP (Current USD) of ASEAN countries 

 

Source: ADB, 2013, Energy Statistics in Asia and the Pacific (1990-2009) 

  

Sr. Country 2005 2006 2007 2008 2009

1 Brunei 26,248      30,975      32,443      37,414      27,390      

2 Cambodia 471          538          632          749          744          

3 Indonesia 1,258        1,586        1,859        2,172        2,272        

4 Laos 472          597          718          910          966          

5 Malaysia 5,286        5,890        6,905        8,099        6,902        

6 Myanmar 259          297          389          547          689          

7 Philippines 1,205        1,403        1,685        1,925        1,836        

8 Singapore 28,953      31,519      36,655      36,738      37,790      

9 Thailand 2,644        3,078        3,643        3,993        3,835        

10 Vietnam 642          731          843          1,070        1,130        



88 
 

 

 

 

Figure (34) Per capita GDP (Current USD) of ASEAN countries 
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Based on the country’s economic development, its electricity industry also 

improve, because economic development and electricity access (availability) have a 

strong causal relationship (Economic Consulting Associates, 2014). The GDP and the per 

capita GDP have the same nature and are among the most important factors of the 

development of the electricity industry. Thus, based on the aforementioned GDP and per 

capita GDP, it can be said that Myanmar, Cambodia, and Laos have the lowest GDPs and 

per capita GDPs, which might cause slow electricity development. 

6.2 "3As" Comparison (Accessibility, Availability, Acceptability) 

In this section, it will be discussed and compared about three factors namely 

"Accessibility", "Availability" and "Acceptability". These three factors are most basic 

factors for the sustainable electricity generation. To collect the strength and weakness of 

Myanmar electricity generation industry, it will be compared these three main factors 

with other ASEAN member countries. 

  According to the data availability, it will be compared around the period 2010 

and 2011. But in some index it will be compared around the period 2012 and in some few 

item it will be on 2014 period. But due to that different in period, it will not seriously 

effect for the coherence and relation of each item. And the origin of this model includes 

eighteen indices to be compared to get comprehensive understanding of electricity 

industry. But in this thesis, due to the data availability and time limitations  a few 

indicators will be skipped, but it will not be apparently effected to the structure of original 

model. Based on that comparison, the strength and weakness of Myanmar electricity 
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generation industry will be stretched out and it will be applied on next chapter's SWOT 

Analysis.  

6.2.1 Comparison for "Accessibility" indicators 

Accessibility is referred to as the access to electricity at affordable prices in a 

sustainable manner, which reflects the true marginal costs of electricity generation, 

transmission and distribution (WEC, 2007).  

The indicators chosen include electricity tariff, expenditures on electricity, 

electricity tariff subsidy, electrification rate, electricity intensity and per capita electricity 

consumption. The level of electricity intensity could have several implications such as a 

change in energy efficiency, the structural change of the economy, and the penetration of 

electricity equipment and appliances as well as the utilization of existing appliances 

(IAEA/UNDESA, 2005).  

But due to the data availability few (two items, namely expenditure on electricity 

and electricity tariff subsidy) indicators will be skipped. Even though it is skipped, other 

remained indicators will well display the main objective of "Accessibility to sustainable 

electricity generation", it can't be deviate from the objectives of this thesis.   

6.2.1.1 Electricity Prices 

Electricity prices are very important for all consumers because they will reflect 

the behavior of electricity consumption. They are also essential for electricity producers. 

Low electricity prices will enable consumers to access and consume more electricity, but 
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they will not benefit electricity generators in terms of the return on their investment. On 

the other hand, if the electricity prices are too high, new consumers and even industries 

will find it difficult to access enough electricity, though electricity producers will profit 

more. Thus, fair electricity prices are very important for both concerned parties, to come 

up with a well-developed electricity market. Here again, electricity tariffs depend mainly 

on the electricity generation cost and the type of power plant. The electricity prices of 

ASEAN country are in the following table. However, in the table, the electricity tariffs 

are described as only the highest prices in each sector, for their clear comparison, because 

the countries have slightly different electricity prices depending on the amount of their 

population’s electricity usage and some other charges 

Table (26) Electricity Tariff of ASEAN countries (US Cent/kWh) 

Sr. Country Residential  Commercial Industry 

1 Brunei Darussalam 3.82~19.11 3.82~15.29 3.82~15.29 

2 Cambodia 8.54~15.85 11.71~15.85 11.71~14.63 

3 Laos 3.34~9.59 8.80~10.36 6.23~7.34 

4 Indonesia 4.60~14.74 5.93~12.19 5.38~10.14 

5 Malaysia 7.26~11.46 9.67~11.10 7.83~10.88 

6 Myanmar 3.5~5.0 7.5~15 7.5~15 

7 Philippines 18 13 13 

8 Singapore 20 6~19.9 5.6~18.9 

9 Thailand 5.98~9.90 5.55~5.75 8.67~9.43 

10 Vietnam 2.91~9.17 4.38~15.49 2.30~8.32 

Source:  (1) SP Services, Singapore (2014, September) 
(2) MOEP, 2014 
(3) Karen Ellis, Low carbon competitiveness in Cambodia 
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Figure (35) Electricity Tariff of ASEAN countries (US Cent/kWh) 
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The electricity prices of all ASEAN countries were grouped into three: for 

residential usage, for commercial usage, and for industrial usage. For the comparison of 

the electricity tariffs, it is slightly difficult to say if a price is low or high, because some 

countries have a policy of encouraging higher electricity consumption by giving 

consumers a low price after they use much electricity. On the other hand, some countries 

promote electricity conservation, so they charge consumers who use much electricity a 

higher price. Thus, electricity pricing systems and price ranges differ, and are difficult to 

predict accurately. Generally, however, the following conclusions can be made from the 

comparison. 

In terms of residential usage, it is found that Myanmar and Vietnam have the 

lowest electricity prices, and that the Philippines and Singapore have the highest prices. 

However, in terms of commercial usage, Thailand has the lowest price, Myanmar’s price 

is in the moderate range, and Cambodia has the highest price. In terms of industrial usage, 

Vietnam has the lowest price, Cambodia has the highest, and Myanmar’s price is 

moderate. 

Among the different types of power plants, hydropower plants and coal-based 

power plants can produce the lowest-cost electricity. Among ASEAN countries, 

Myanmar, Vietnam, and Laos mainly use hydropower for electricity generation, and 

Indonesia, the Philippines, and Malaysia, coal power. These six hydropower- and coal-

power-based countries should have the lowest electricity prices; but only Vietnam and 

Myanmar have the lowest prices in terms of residential and commercial usage. The prices 

of Indonesia, Laos, and Malaysia cannot be ranked low for any sector. Inversely, it is 
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found that the Philippines has the highest price in the residential sector, even though it 

uses mainly coal power. 

As for Myanmar, its price is ranked the lowest for residential usage and moderate 

for commercial and industrial usage. Thus, in general, Myanmar’s electricity prices are 

reasonable, compared with other ASEAN member-countries. 

6.2.1.2 Electrification Rate 

Access to electricity is particularly crucial to human development as electricity is, 

in practice, indispensable for certain basic activities, such as lighting, refrigeration and 

the running of household appliances, and cannot easily be replaced by other forms of 

energy. Individuals’ access to electricity is one of the most clear and un-distorted 

indication of a country’s energy poverty status (IEA, 2011). However, some factors such 

as low population density, difficult terrain and low consumption make rural electrification 

substantially more costly to develop than urban schemes. Historically, this has been the 

reason for low electrification rates in rural areas of most developing countries (Tomas 

Hevia, 2009). 
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Table (27) Electrification Rate of ASEAN countries 

Sr. Country 2009 2010 2011 2012 
1 Brunei  99.7 99.7 99.7 99.7 

2 Cambodia 24.0 24.1 24.1 26.2 

3 Indonesia 64.5 73.0 73.0 73.7 

4 Laos 55.0 63.0 71.0 78.0 

5 Malaysia 99.4 99.4 99.4 99.4 

6 Myanmar 21.0 22.0 24.0 26.0 

7 Philippines 83.3 89.7 89.7 89.7 

8 Singapore 100.0 100.0 100.0 100.0 

9 Thailand 87.7 93.3 96.0 99.3 

10 Vietnam 97.6 97.6 97.6 97.6 
  Source:  (1) World Bank Data  

(2) WEO 2011; ASEAN-RESP 2012; PLN 2012; MoEM Lao PDR 2012. 
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Figure (36) Electrification Rate of ASEAN countries 
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Among the ASEAN member-countries, Brunei, Singapore, Thailand, Malaysia, 

Vietnam, and the Philippines have very high electrification rates, and some of them 

already provide full electricity access to their entire population. Indonesia and Laos had 

moderately high electrification rates of 73% and 78%, respectively, in 2012. However, 

Myanmar and Cambodia had very low electrification rates of about 26% in 2012, the 

lowest in the ASEAN. Comparison of the growth rates of electrification access in such 

countries show that Thailand and Laos have fast growth rates, and Myanmar and 

Cambodia have very slow growth and very low electrification rates. 

Increasing the electrification rate or establishing electricity infrastructure is very 

important in a country’s development. In this regard, however, the development of the 

electricity industry also depends on the country’s economic development. Thus, 

electrification rate increase and economic development can be said to be highly correlated. 

Among the ASEAN member-countries, Myanmar, Cambodia, Laos, and Vietnam 

have very low per capita GDPs of USD 689, USD 744, USD 966, and USD 1,130, 

respectively (in current USDs). Fortunately, however, it is found that in the cases of 

Vietnam and Laos, even though they have relatively low per capita GDPs, they have 

relatively high electrification rates. Thus, it is also proven that even with a low per capita 

GDP, the electrification rate can be increased. Therefore, Myanmar should try harder to 

increase its electrification rate by paying attention to the lessons and experiences of other 

countries. 

 



98 
 

6.2.1.3 Electricity Intensity 

Energy intensity is measured as the energy required to produce a unit of 

economic activity (e.g., GDP on PPP basis), allowing for the explicit consideration of 

technological development. While reductions in energy intensity are a sign that energy 

conversion, distribution, and end-use technologies have become more efficient, these 

gains may also lead to increased energy demand (WEC, 2007). In the same way, the 

electricity intensity is the ratio between the electricity consumption and the value added 

expressed in constant currency (http://www.eea.europa.eu).  The electricity intensity of 

ASEAN member countries can be found in the below table and figures. 

 

Table (28) Electricity Intensity of ASEAN countries (MWh/USD Millions) 

 

 

 

 

 

 

Sr. Country 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012

1 Brunei 126 128 128 123 128 131 139 137 135 141

2 Cambodia 35 35 38 42 49 52 59 64 70 83

3 Indonesia 80 86 87 87 88 87 87 89 91 93

4 Malaysia 196 192 179 184 189 184 229 228 218 221

5 Myanmar 101 90 74 78 71 68 66 75 89 86

6 Philippines 140 139 135 129 126 124 125 128 127 125

7 Singapore 169 161 157 149 142 142 146 139 134 136

8 Thailand 193 195 197 197 196 194 200 204 203 205

9 Vietnam 161 169 187 199 212 223 242 259 261 291
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Figure (37) Electricity Intensity of ASEAN countries 
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Figure (38) Electricity Intensity of Myanmar 

The above data shows the electricity intensity per unit of GDP (USD in PPP 

2005). The electricity intensity reflects the ratio of electricity consumption to economic 

output (Peerapat, 2012). In general, the electricity intensity of some ASEAN countries 

has the rising trend and it means that the electricity consumption growth has faster than 

the economic growth. 

However, an increase in electricity intensity does not exactly translate to a 

decrease in energy efficiency. The exact nature of the change in the electricity intensity 

can be determined by decomposing it into the sectorial electricity intensity to isolate the 

effect of changes in the economic structure (IAEA, 2005). Pure electricity intensity could 

indicate a change in energy efficiency. However, such empirical analysis is beyond the 
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electricity, they will consume more electricity and use more electrical equipment and 

appliances. 

During the analyzed period, the electricity intensity values of Singapore and the 

Philippines slowly decreased; those of Brunei, Indonesia, Malaysia, and Thailand were 

steady; and those of Myanmar, Cambodia, and Vietnam increased. 

As for Myanmar, its economic structure is slowly shifting more towards the 

industrial sector; and since its people are able to access electricity more, its electricity 

consumption will still rise for a decade, which will increase its electricity intensity. 

 

6.2.1.4 Per capita electricity consumption 

Electricity consumption is the actual energy demand from the existing electricity 

supply. Per capita electricity consumption is the ratio of the total electricity consumption 

to the total population. It can be calculated by dividing the total electricity consumption 

by the total population. Thus, it can be said that electricity consumption is the average 

amount of electricity consumed by the whole population. 

Per capita electricity consumption shows the average electricity consumed, and is 

also linked to the total electricity generation capacity. If a country heavily relies on its 

industrial sector, it will have higher per capita electricity consumption. On the other hand, 

if a country relies heavily on its agriculture or services sector, it will have low per capita 

electricity consumption. Moreover, low per capita electricity consumption may translate 
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to a low electricity access rate (a low electrification rate), a low electricity generation 

capacity, or even low economic growth. 

Generally, if a country has high per capita electricity consumption, it has a high 

electricity generation capacity or high economic growth, or it relies mainly on its 

industrial sector. On the other hand, if a country has low per capita electricity 

consumption, it has a low electricity generation capacity or low economic growth, or 

relies mainly on its agriculture or services sector. 

The comparison of ASEAN member countries for per capita electricity 

consumption can be seen at the below table and graph.   
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Table (29) Per capita electricity consumption of ASEAN Countries 

                                                                                                                                                                          Unit (kWh per capita) 
 

 
Source: Source: http://www.iea.org/statistics/statisticssearch/report/ 

 

  

Sr. Country 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012

1 Brunei 8660 8680 8510 8440 8540 8460 8660 8580 8520 8950

2 Cambodia 50 60 70 80 100 120 130 150 170 210

3 Indonesia 430 470 500 510 550 570 590 640 680 730

4 Malaysia 2870 2940 2830 3020 3230 3250 3910 4120 4230 4310

5 Myanmar 80 80 80 90 90 100 100 120 150 150

6 Philippines 560 580 580 570 590 590 590 640 650 670

7 Singapore 8110 8310 8510 8520 8510 8190 7900 8440 8400 8690

8 Thailand 1690 1800 1880 1960 2030 2050 2040 2240 2220 2480

9 Vietnam 440 490 580 660 740 810 920 1030 1070 1279
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Figure (39) Per capita Electricity consumption of ASEAN Countries  
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The comparison of the preceding data shows that in 2012, Brunei and Singapore 

had very high per capita electricity consumption rates of 8,950 KWh and 8,690 KWh, 

respectively. These were the highest such rates in the ASEAN region in that year, and 

were even higher than the OECD average of 8,090 KWh. These rates were followed by 

those of Malaysia and Thailand--4,310 KWh and 2,480 KWh, close to the world average 

of 2,970 KWh. Vietnam, Indonesia, and the Philippines had moderately low electricity 

consumption rates of 1,279 KWh, 730 KWh, and 670 KWh, respectively. Finally, 

Myanmar and Cambodia had very low electricity consumption rates of 150 KWh and 210 

KWh, less than 14 times the world average of 2,970 KWh. 

It can thus be concluded that Myanmar urgently needs to promote its electricity 

generation sector, because its very low per capita electricity consumption (20 times less 

than the world average and 54 times less than the OECD average) will seriously 

undermine its other sectors. 

6.2.2 Comparison for "Availability" Indicators 

Availability relates to the long-term continuity of supply as well as to the short-

term quality of service. Energy shortages can disrupt economic development, so a well-

diversified portfolio of domestic or imported (or regionally) traded fuels and energy 

services is required. Keeping all energy options open is the key (WEC, 2007). Unreliable 

electricity supply arises from insufficient generation capacity, lack of electricity access 

and inefficient systems hinder economic growth and productivity of the country (Peerapat, 

2012). 
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The indicators selected to measure for "Quality of supply" are Reserve Margin, 

Supply Reliability Indices, Reliabilities Operating Standard and Cross Border 

Interconnection. And secondly the indicators to measure for "Continuity of supply" are 

Fuel Mix in Electricity Generation, Reliance on Import and SWI value to measure the 

diversity.   

6.2.2.1 Reserve Margin 

The electricity utility industry employs a simple strategy for maintaining 

reliability: always have more supply available than may be required. The industry 

regularly monitors the supply situation using a measure called reserve margin. Regional 

estimates of reserve margins are compared to pre-determined target levels to assess 

supply adequacy. Reserve margin is (capacity minus demand) / demand, where "capacity" 

is the expected maximum available supply and "demand" is expected peak demand. For 

instance, a reserve margin of 15% means that an electric system has excess capacity in the 

amount of 15% of expected peak demand 

(http://www.eia.gov/todayinenergy/detail.cfm?id=6510). 

Thus, a higher reserve margin means more reliable electricity availability and 

more secure electricity supply. However, a too high reserve margin can have a negative 

impact on its economic return. Thus, it should be within the economically optimal range. 

But this economically optimal reserve margin is different for each country 

depending upon many factors, such as generation outages, weather and other load 

uncertainty, intertie availability, demand-side resources, hourly generation dispatch, 

http://www.eia.gov/todayinenergy/detail.cfm?id=6510
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import-export dynamics, ancillary services, demand response, and individual emergency 

procedures, hourly and annual production costs, customer costs, market prices, net import 

costs, load shed costs, and generator energy margins, etc., (Samuel, 2014). 

So, it will be hard to be clearly described as how much amount of reserve margin 

should be set up for a region or a country. The reserve margins of ASEAN countries can 

be seen in below table. 

Table (30) Reserve Margin of ASEAN countries 

Sr. Country Reserve Margin (%) Remark 

1 Brunei 32 % 2009 

2 Cambodia Deficit  

3 Indonesia 35 % 2013 

4 Laos Unavailable   

5 Malaysia 52 % 2013 

6 Myanmar Deficit  

7 Philippines 26 %  

8 Singapore 49 % 2014 

9 Thailand 25% 2009 

10 Vietnam 25%  2009 

Source: (1)http://www.freemalaysiatoday.com/category/nation/2013/12/03/reduce-high-power-reserve-

margin-first/ 

(2) http://www.btinvest.com.sg/markets/stocks/sector-review-singapore-utilities/ 

(3) PT PLN (Persero) (2013), "Sustainability Annual Report 2013" 

(4) Sathyajith Mathew (2009), "Sustainable electricity model for Brunei Darussalam" 

 

According to the preceding data, Singapore has the highest reserve margin of 

49%, and all the other ASEAN countries have more than 20% reserve margins. Myanmar 

http://www.freemalaysiatoday.com/category/nation/2013/12/03/reduce-high-power-reserve-margin-first/
http://www.freemalaysiatoday.com/category/nation/2013/12/03/reduce-high-power-reserve-margin-first/
http://www.btinvest.com.sg/markets/stocks/sector-review-singapore-utilities/
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and Cambodia have no reserve margins and in fact have electricity deficits due to their 

low electricity generation capacities. Though Indonesia has a 73.7% electrification rate, it 

has only a 35% reserve margin, which means even though it cannot supply electricity to 

all parts of the country, it has enough reserves for its already electrified areas and thus 

have sufficient supply reliability. 

6.2.2.2 Cross Border Interconnection 

It is estimated that the ten member countries of ASEAN have 22 billion barrels of 

oil reserve, 227 trillion cubic feet of natural gas reserve, 46 billion tons of coal reserve, 

234 GW of hydropower potential and 20 GW of geothermal capacity (ASEAN Ministers 

on Energy Meeting, 2004). However, the distribution of the resources is unbalanced. 

Most of the hydropower resource is located in Cambodia, Lao PDR, Myanmar, and Viet 

Nam. Coal resource concentrates in Indonesia and Malaysia. Most of the gas and oil 

reserves are in Malaysia and Indonesia. Apart from uneven energy resource endowment, 

the unbalanced level of economic development among the ASEAN countries adds to the 

difficulty in utilizing these resources to meet the fast-growing electricity demand 

(Atchatavivan, 2006). 

To continuously and reliably meet the growing demand for electrical energy, 

ASEAN needs to connect all national grids become regional grid. Countries with high 

power demand can meet their electricity shortfalls with power import from neighboring 

countries at reasonable prices and countries with abundant natural resources but with little 

requirement for electric supply can generate income from their surplus power. Regional 
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power grid will provide cheaper electricity supply for all members and ensure 

sustainability of energy resources as well as energy efficiency which will enable the 

region to be more competitive in the world markets (Beni Suryadi, 2011). 

ASEAN countries are trying to establish the ASEAN Power Grid (APG), which 

will run through all ASEAN member-countries. Actually, though, through this cross-

border interconnection, ASEAN member-countries with excess electricity can transmit 

their excess to countries that require it, which would make the electricity supply of the 

receiving countries more secure. Thus, this cross-border interconnection is essential to 

increasing the diversifying capacity of electricity supply. The existing, ongoing, and 

future power grid connections under the APG program can be seen in the following table. 

Table (31) Grid Interconnection of ASEAN countries 

Sr. System Region Existing On Going Future Total (MW) 

Northern Region 2659 6062 16374-19524 25095-28215 

1 Thailand – Laos 2111 3352 2465 7928 

2 Laos – Vietnam 248 2410  2658 

3 Thailand – Myanmar   11709-14859 11709-14860 

4 Vietnam – Cambodia 170   170 

5 Laos – Cambodia  300  300 

6 Thailand - Cambodia 100  2200 2300 

Southern Region 450 600 1800 2850 

1 Malaysia – Singapore 450  600 1050 

2 Malaysia – Indonesia  600  600 

3 Indonesia - Singapore   600 600 

4 Singapore – Indonesia  
  600 600 

Eastern Region  430 600 1030 
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1 Malaysia - Indonesia  230  230 

2 Philippines – Malaysia   500 500 

3 Malaysia – Brunei  200 100 300 

Northern – Southern System  380 100 300 780 

1 Thailand - Malaysia 380 100 300 780 

Southern Eastern System   3200 3200 

1 Sarawak – P.Malaysia   3200 3200 

Grand Total 3489 7192 22474-25424 32925-36075 

Source: Syaiful B Ibrahim (2014), "ASEAN Power Grids Interconnection Projects for Energy Efficiency and 

Security of Supply" 

 

Figure (40) Interconnection Power Grid of ASEAN countries 

Source: Syaiful B Ibrahim (2014), "ASEAN Power Grids Interconnection Projects for Energy Efficiency and 

Security of Supply" 

According to these ASEAN cross-border interconnection power projects, if all 

the ongoing and future projects are finished, they will cover the entire ASEAN region. 
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Currently, however, the grid connects only Thailand, Laos, Vietnam, Cambodia, Malaysia, 

and Singapore. Seven other projects are ongoing and will be connected to Brunei and 

Indonesia. Myanmar and the Philippines will also be connected in the future. Thus, 

current and ongoing power grid projects are mainly focused on electricity exports to 

Thailand and Malaysia. 

Currently, Myanmar is connected to China and exports electricity to China from 

its Shweli (1) hydropower plant and Dapein (1) hydropower plant. At the same time, in 

some parts of Myanmar’s border areas with China and Thailand, there are some low-

voltage local connections that allow Myanmar to import electricity from such countries 

only for its local use. 

6.2.2.3 Fuel Mix in Electricity Generation 

The energy mix captures the balance of primary energy sources in a country’s 

portfolio, thus measuring diversity and the possible security of the supply (WEC, 2007). 

Generally, the electricity industry’s development can be measured via two factors: the 

total installed capacity of electricity-generating power plants (in MW units) and the total 

amount of their yearly generated power (in GWh units). Even though these two units are 

interrelated, they can have different amounts depending on the type of power plant and on 

its actual generation efficiency. The installed capacities of ASEAN countries can be seen 

in the following table, and were collected from the website of the United Nations 

Department of Economic and Social Affairs. 
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Table (32) Yearly Installed Capacity of ASEAN countries 

                                                                                                                                                                                                                                      Unit  (MW) 

 

Source; http://unstats.un.org/UNSD/energy/yearbook/default.htm 

  

Sr. Country 2001 2002 2003 2004 2005 2006 Year 2007 Year 2008 Year 2009 Year 2010 Year 2011

1 Brunei 761                761                860                874                759                759                759                759                759                759                759                

2 Cambodia 150                167                186                189                232                344                385                384                371                359                574                

3 Indonesia 22,741           22,745           26,233           26,465           27,945           31,082           31,656           31,064           33,320           35,332           41,005           

4 Laos 639                674                723                722                731                731                731                731                1,855             1,895             2,610             

5 Malaysia 14,813           15,671           20,119           24,432           23,333           22,616           22,973           23,354           25,385           27,093           28,404           

6 Myanmar 1,190             1,190             1,205             1,562             1,690             1,684             1,717             1,748             2,544             3,413             3,413             

7 Philippines 13,456           14,702           15,124           15,595           15,619           15,803           15,936           15,673           15,580           16,321           16,264           

8 Singapore 7,542             7,180             7,388             9,529             10,126           10,805           10,970           10,463           9,991             10,530           10,487           

9 Thailand 28,537           30,006           30,654           38,144           33,948           29,751           36,817           41,464           47,375           48,237           48,514           

10 Vietnam 8,323             8,569             9,029             11,600           12,255           12,830           13,850           14,516           15,186           15,209           22,060           

http://unstats.un.org/UNSD/energy/yearbook/default.htm
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Figure (41) Installed Capacity of ASEAN countries
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According to the preceding data set, in 2011, Thailand, Indonesia, and Malaysia 

had the highest installed capacities in the ASEAN--48,514 MW, 41,005 MW, and 28,404 

MW, respectively. Myanmar, Brunei, and Laos had the lowest installed capacities of 

3,414 MW, 759 MW, and 574 MW, respectively. As for the per capita electricity 

consumption, however, Brunei ranked highest, followed by Singapore and Malaysia. 

Myanmar, Cambodia, and Laos had the lowest electricity consumption rates. Thus, 

Myanmar and Indonesia, despite their rich resources, had the lowest installed capacities, 

but Singapore, which does not have resource potentials, had the highest installed capacity. 

Brunei has rich resources but had a low installed capacity yet the highest per capita 

electricity consumption. 

Thus, the installed capacity of a country cannot be directly compared with that of 

other countries because they can have different background situations such as populations, 

economic development levels, sizes, and other factors. It can be concluded, however, that 

even though a country has rich resources, it can have a very low installed capacity, and a 

country without resources can have a very high installed capacity, depending only on 

their population and economic development. However, the total installed capacity of a 

country can indicate how much that country’s electricity industry has developed. 
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 Table (33) Electricity Generation Mix of ASEAN countries (2011)  

                                                                                                                                                                                                                                        Unit (Gwh) 

 
Source : http://www.iea.org/statistics/statisticssearch/report/ 

  

Sr. Country Hydro Wind Solar Geothermal Biofuel Waste Coal Oil Gas Total

1 Brunei 2        37          3,686     3,725     

2 Cambodia 45        3        20       34         951        1,053     

3 Indonesia 12,419  5     1        9,371          167     30      81,000   42,305    38,118    183,416  

4 Laos 3,309   300       3,609     

5 Malaysia 7,623   1,052   8       52,983   9,450     58,158    129,274  

6 Myanmar 7,518   724       38          1,588     9,868     

7 Philippines 9,698   88    1        9942 72       44      25,342   3,398     20,591    69,176    

8 Singapore 8        1,206 8,913     35,868    45,995    

9 Thailand 8,163   5     95      1                4,285   34,809   2,062     106,566  155,986  

10 Vietnam 40,923  87    56       20,987   3,199     39,810    105,062  
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Table (34) Electricity Generation Mix of ASEAN countries (2011) 

                                                                                                                                                                                                                                          Unit (%) 

 
  

Sr. Country Hydro Wind Solar Geothermal Biofuel Waste Coal Oil Gas Total

1 Brunei 0.1    1         99       100      

2 Cambodia 4.3 0.3    1.9        3.2 90       100      

3 Indonesia 6.8 0.0    5.1               0.1        44.2 23       21       100      

4 Laos 91.7 -    -        8.3 100      

5 Malaysia 5.9 -    0.8        0.0     41.0 7         45       100      

6 Myanmar 76.2 7.3 0         16       100      

7 Philippines 14.0 0.1 0.0 14.4 0.1 0.1 36.6 5         30       100      

8 Singapore 0.0 0.0 2.6 19       78       100      

9 Thailand 5.2 0.0 0.1 0.0 2.7 22.3 1         68       100      

10 Vietnam 39.0 0.1 0.0 0.1 20.0 3         38       100      
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Figure (42) Electricity Generation Mix of ASEAN countries (2011)
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Another important factor of electricity generation is the generation mix. 

Generated power mostly comes from coal-, natural-gas-, and oil-based thermal power 

plants and hydropower plants, and only a small amount of electricity is generated from 

renewable energy such as solar, wind, geothermal, biomass, and waste energy. Each type 

of power station has its own characteristics, and the decision to build a power station can 

be based mainly on the country’s economic development and resource availability, and 

the power station’s economic return, investment behavior, environmental impacts, energy 

security level, operation modes, and technology reliance. 

The generation mix may differ depending on the country’s resource availability, 

economic development, technology development, and environmental awareness. The 

generation mix is very important in the electricity industry; and if there is a mistake in it, 

the generation capacity, electricity tariff, environmental impacts, national energy security, 

and power plant operation mode will be seriously undermined. Thus, the generation mix 

should be well-designed considering all possible scenarios. 

For countries rich in coal and gas, such as Brunei, Indonesia, Malaysia, and the 

Philippines, their generation mix is naturally based mainly on coal- and natural-gas-based 

thermal power plants 99%, 87%, 94%, and 63%, respectively. However, in the cases of 

Singapore (96%) and Thailand (90%), their generation mix is based mainly on natural gas, 

even though they do not have enough resources, especially Singapore, which has no gas 

resources. 

As for Vietnam and Myanmar, they have similar resource potentials, especially 

hydropower and natural gas resources. Thus, Vietnam’s generated electricity is based on 
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gas (44%) and hydropower (30%). However, Myanmar’s generated electricity is based 

mainly on hydropower alone (70%), and not on natural gas (22%). 

The Myanmar generation mix reveals some improper conditions. Although the 

country has a total installed capacity of 3,831.4 MW within its grid system, it can 

generate only 1,688 MW during its dry season and cannot adequately supply the peak 

load of 2,060 MW, so it has a power supply shortage of 372 MW. This main cause of this 

problem is that the generation mix of the grid system does not correspond to the 

consumption pattern and is inappropriate, as it has only an installed capacity and does not 

practically work. 

The electric power system of Myanmar is based on hydroelectric, natural-gas-

based, and coal-fired power plants. Its hydropower plants that need to be run partially to 

supply the peak load are now operating as base load power plants because of the shortage 

of electricity, so they need to run round the clock. On the other hand, the country’s gas 

turbine power plants (10 numbers) with an installed capacity of 714.9 MW, which could 

have generated nearly 90% of their installed capacity, are not getting their full supply of 

natural gas and are not properly maintained. Thus, the base load electricity generation has 

to be supplied by hydropower generation rather than gas fired power generation. Since, 

the base load thermal power plants are not sufficiently supply, the generation mix can not 

properly managed. This results in the deterioration of the gas turbine power plant and the 

difficulty in operating the hydropower plants, and causes instability in the electric power 

distribution system (NEMC, 2013). 
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6.2.2.4 Reliance on Import 

The dependence of the ASEAN countries on electricity imports, particularly of 

oil and coal and more recently, of gas, forms the backdrop of policy concerns related to 

the security of energy supply. Reliance on imports is a type of dependence on others for 

one’s electricity generation or even direct dependence on imports of generated electricity. 

If a country needs to import raw materials or products to produce electricity, such 

as natural gas, LNG, coal, and oil products, it has to rely or depend on other countries for 

that material. Thus, the country’s energy security index drops. If a country heavily relies 

on other countries for such raw materials or products, its energy security and price also 

become very sensitive. The following data and graph show ASEAN member-country 

imports for their electricity generation. 

 

Table (35) Reliance on Import for Electricity Generation of ASEAN countries (2011-

2012) 

Sr. Country Reliance on Import 
% of reliance from import 

for electricity generation 

1 Brunei None None 

2 Cambodia 
Heavily Relied on import oil and 
electricity 

Oil 35.3% + 

 Import electricity 62.1%  

= Total 97.4% 

3 Indonesia None None 
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4 Laos None None 

5 Malaysia Heavily relied on coal import 

Coal 40.9% + 

 Import electricity 0.3%  

= Total 41.2% 

6 Myanmar None None 

7 Philippines 
Moderately relied on coal and oil 
import 

Coal 18.3% + Oil 4.9%          
= Total 23.2% 

8 Singapore Heavily relied on gas import 
Gas 78% + Oil 19.4%             
= Total 97.4% 

9 Thailand 
Slightly relied on gas  and oil 
import 

Gas 12.7% + Oil 1.2% + 
import electricity 6.4%   

= Total 20.3% 

10 Vietnam Slightly relied on oil import 

Coal 6.5% + Oil 3% + 

Import electricity 2.6%  

= Total 12.1% 
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Figure (43) Reliance on Import for Electricity Generation of ASEAN countries (2011-

2012) 

Among the 10 ASEAN member-countries, Brunei, Indonesia, Myanmar, and 

Laos do not rely on imports for their electricity generation. The six other countries relied 

on other countries for their electricity generation, especially Singapore and Cambodia. 

Malaysia relied on imported coal for more than 40% of its total generation. The 

Philippines, Thailand, and Vietnam have moderate to low dependence on imported 

natural gas, oil, and coal. Singapore imports all its required natural gas (for 78% of its 

total electricity generation); and Cambodia imports its generated electricity (for 62% of 

its total electricity generation) from neighboring countries. 

Currently, Myanmar and Laos do not rely on imports for their electricity 

generation, but both of them are planning to build more coal-based power plants. Thus, in 

the near future, they will import coal and will become import-dependent like other 

ASEAN countries. A country’s generation of electricity based on its own resources can 

raise its national energy security index, though such index may have some other factors. 

6.2.2.5 The SWI to measure diversity 

Diversified use of energy resources can reduce the risks of fuel price fluctuation 

as well as physical supply interruption. The Shannon-Wiener Index (SWI) can be used 

as a quantifiable indicator to measure diversity of fuel types for electricity generation 

(Peerapat, 2012). But SWI has been argued to represent the most useful index, and has the 

following mathematical expressions 
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where pi is the proportion of electricity generation from fuel source i. Higher values of 

SWI imply greater diversity. It has been suggested that a value of below 1.0 indicates a 

highly concentrated system and a value above 2.0 implies a system with numerous 

sources (M. Grubb, 2006).SWI calculation for the ASEAN member countries can be seen 

in below: 
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Table (36) SWI Index calculation for ASEAN countries (2011) 

 

 

Sr. Country Hydro Wind Solar Geothermal Biofuel Waste Coal Oil Gas ∑i pi x ln pi .- ∑i pi x ln pi

1 Brunei -0.0069 -0.0460 -0.0099 -0.0628 0.0628

2 Cambodia -0.1353 -0.0174 -0.0753 -0.1101 -0.0948 -0.4329 0.4329

3 Indonesia -0.1828 -0.1517 -0.0069 -0.3608 -0.3380 -0.3277 -1.3679 1.3679

4 Laos -0.0794 -0.2065 -0.2859 0.2859

5 Malaysia -0.1669 -0.0386 -0.3655 -0.1861 -0.3593 -1.1164 1.1164

6 Myanmar -0.2071 -0.1910 -0.3572 -0.7553 0.7553

7 Philippines -0.2752 -0.0069 -0.2790 -0.0069 -0.3678 -0.1497 -0.3611 -1.4466 1.4466

8 Singapore -0.0069 -0.0948 -0.3155 -0.1937 -0.6109 0.6109

9 Thailand -0.1537 -0.0069 -0.0970 -0.3346 -0.0460 -0.2622 -0.9004 0.9004

10 Vietnam -0.3672 -0.0069 -0.0069 -0.3219 -0.1051 -0.3676 -1.1756 1.1756
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Figure (44) SWI Index of ASEAN countries (2011)  

0.0000

0.2000

0.4000

0.6000

0.8000

1.0000

1.2000

1.4000

1.6000

SWI Index 

SWI Index



126 
 

According to the aforementioned results, Indonesia, Malaysia, the Philippines, 

and Vietnam had high (higher than 1.0) SWI values, and all the other countries had lower 

than 1.0 SWI values. Myanmar, Singapore, and Thailand had moderately low SWI values, 

and Brunei, Laos, and Cambodia had very low SWI values. A low SWI index means 

greater concentration on one’s single power source and does not necessarily translate to a 

poor generation mix. However, if a country relies on one source that it imports from 

another country, its electricity generation mix may have some risks due to its 

concentration on a single raw material. 

In the cases of Myanmar and Laos, even though they have low SWI values since 

they concentrate only on hydropower resources, it is hard to say that they have a risk due 

to their concentration on only one resource, because such resource is their own and is 

sustainable. In any case, diversification is better than concentration on a single source. 

6.2.3 Comparison for "Acceptability" Indicators 

Acceptability addresses public attitudes and environmental concerns which cover 

various issues such as air pollution, climate change and greenhouse gas emissions, and 

nuclear security. The indicators selected for the acceptability aspect focus particularly on 

CO2 emissions from the electricity sector (Peerapat, 2012). 

There are two criteria in this section namely "Energy Safety" and "GHG 

Emissions measures". The indicator related to energy safety is strategy for nuclear power. 

But until now there is no nuclear power station at ASEAN countries, so it will not 
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describe in this thesis. Indicators for "GHG Emission" are selected as share of renewable 

energy sources, per capita CO2 emissions and finally CO2 intensity.  

6.2.3.1 Share of Renewable Energy Sources 

Renewable energy is an energy that is generated from natural processes that are 

continuously replenished. This includes sunlight, geothermal heat, wind, tides, water, and 

various forms of biomass. This energy cannot be exhausted and is constantly renewed 

(http://extension.psu.edu). Dramatic falls in cost are making renewable energy 

competitive with fossil fuels across the world, and the least-cost option in a growing 

number of markets. For example, solar energy has already become cheaper than diesel 

generation, with clear benefits for communities in areas far away from the electricity grid 

(http://www.irena.org). So nowadays many electricity industries show more interesting on 

renewable electricity generation. 

Using a greater share of electricity from renewable energy is better for the 

environment. Thus, the percentage of electricity generated from renewable energy must 

be checked. Thus, the following data set shows the share of electricity generated from 

renewable energy in the total electricity generated in ASEAN countries. 

  

http://extension.psu.edu/
http://www.irena.org/
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Table (37) Percentage of Renewable Electricity Generation out of Total Electricity 

Generation (2011) (Including Hydropower) 
                                                                                                                  Unit (%) 

 
        Source: http://data.worldbank.org/country 

 

Figure (45) Share of Renewable Electricity Generation in Total Electricity Generation 

(2011) (Including Hydropower) 

Sr. Country Hydro Wind Solar Geothermal Biofuel Waste Total

1 Brunei 0.05    0.05       

2 Cambodia 4.27 0.28 1.90 6.46

3 Indonesia 6.77 5.11 0.09 11.97

4 Laos 91.69 91.69

5 Malaysia 5.90 0.81 6.71

6 Myanmar 76.19 76.19

7 Philippines 14.02 0.13 14.37 28.52

8 Singapore 0.00 2.62 2.62

9 Thailand 5.23 0.06 2.75 8.04

10 Vietnam 38.95 0.08 0.05 39.09
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Table (38) Share of Renewable Electricity Generation in Total Electricity Generation 
(2011) (Excluding Hydropower)  

                                                                                                                                   Unit (%) 

 
Source: http://data.worldbank.org/country 

 

Figure (46) Share of Renewable Electricity Generation in Total Electricity Generation 

(2011) (Excluding Hydropower) 

Sr. Country Wind Solar Geothermal Biofuel Waste Total

1 Brunei 0.05       0.05       

2 Cambodia 0.28 1.90 2.18       

3 Indonesia 5.11 0.09 5.20       

4 Laos -        

5 Malaysia 0.81 0.81       

6 Myanmar -        

7 Philippines 0.13 14.37 14.50     

8 Singapore 0.00 2.62 2.62       

9 Thailand 0.06 2.75 2.81       

10 Vietnam 0.08 0.05 0.14       
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Hydropower generation does not emit CO2 and is based on the flow of river or 

stream water. Even though it does not pollute the air, big hydropower plants at times have 

some environmental impacts. For that reason, sometimes, hydropower does not count as 

renewable energy. In this thesis, however, it will not be argued whether or not 

hydropower is a form of renewable energy. Instead, hydropower is categorized into two 

different lists of renewable energy: one that includes hydropower and another that 

excludes it. 

If hydropower is considered a form of renewable energy, Myanmar and Laos are 

leading countries in RE-based electricity generation because in 2011, they generated 

electricity mainly based on hydropower, at 76.19% and 91.69%, respectively. However, 

Vietnam, Indonesia, the Philippines, Thailand, and Malaysia also have many hydropower 

stations, from which each of these countries generates more than 2,500 MW of electricity. 

If hydropower is not considered a form of renewable energy, Myanmar and Laos 

did not generate renewable energy in 2011. The Philippines and Indonesia were the top 

two renewable energy producers in the ASEAN because their RE participation rates were 

14.5% and 5.2%, respectively. Both countries’ electricity supply is based on geothermal 

energy, which accounts for 98% of Indonesia’s RE generation and 99% of that of the 

Philippines. 

Other countries such as Thailand, Singapore, Malaysia, and Cambodia have 

relatively low degrees of participation in RE generation; and until now, Brunei and 

Vietnam generate less than 1% electricity from RE. 
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Thus, the Philippines and Indonesia are actively participating in RE generation 

based on their geothermal resources. As discussed in the previous section, if Myanmar 

wants to increase its RE generation, it should consider the experiences of the Philippines, 

because Myanmar and the Philippines have very similar resource potentials and their 

economic backgrounds do not vary greatly. 

6.2.3.2 Per capita CO2 Emission 

Energy-intensive activities are obviously most relevant, and fossil-fuel 

combustion accounts for 90% of the total CO2 emissions (excluding deforestation and 

other land uses). Power generation remains the most important sector related to fossil-fuel 

consumption. Therefore, the choice of fossil fuel by the power sector is most important. 

The actual global emissions rate increased by 1.4% from that in 2011, and reached a total 

of 34.5 billion tones in 2012 (PBL, 2013). The following table and graph show the total 

CO2 emissions of the electricity generation sector of ASEAN countries. 
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Table (39) Total CO2 emissions from Electricity Generation of ASEAN countries 

                                       Unit (Million Ton) 

 

Source: http://data.worldbank.org/country

Sr. Country Year  2008 Year  2009 Year  2010

1 Brunei 4.09                   4.59                   4.60                   

2 Cambodia 1.21                   1.03                   0.80                   

3 Indonesia 139.47               145.95               149.62               

4 Laos -                     -                     -                     

5 Malaysia 91.75                 87.13                 101.64               

6 Myanmar 2.58                   1.90                   2.71                   

7 Philippines 31.21                 30.90                 34.32                 

8 Singapore 27.78                 26.41                 28.69                 

9 Thailand 98.46                 87.92                 97.30                 

10 Vietnam 29.79                 33.43                 44.03                 

http://data.worldbank.org/country
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Figure (47) Total CO2 emissions from Electricity Generation of ASEAN countries  
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The preceding data shows that Indonesia, Thailand, and Malaysia emit much CO2 

because they generate electricity mainly from fossil fuels. Brunei, Cambodia, Laos, and 

Myanmar have very low CO2 emissions from electricity generation compared to other 

ASEAN countries, because in the case of Cambodia, it imports more than 60% of its 

electricity consumption from neighboring countries, and in the case of Myanmar and 

Laos, their electricity is based mainly on hydropower generation, so they have very low 

CO2 emissions. In the case of Brunei, however, even though its electricity is almost fully 

based on fossil fuel generation, its total generated amount is relatively small because of 

its very small population. 

Per capita CO2 emission is the ratio of CO2 emissions to the total population. It 

depends mainly on two factors: the per capita electricity consumption and the electricity 

generation mix proportion. If a country is highly based on fossil fuel generation and has a 

very high per capita electricity consumption ratio, it will have a very high per capita CO2 

emissions ratio.  On the other hand, even if a country is based on fossil fuel generation, if 

its electricity consumption is not too high, it may have relatively low per capita CO2 

emissions. The following table shows the per capita CO2 emissions of ASEAN countries. 
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Table (40) Per capita CO2 emissions from Electricity Generation of ASEAN countries 
                                       Unit (Ton / capita) 

 
Source: (1)  http://data.worldbank.org/country" for CO2 emission 

(2) "http://www.iea.org/statistics/statisticssearch/report" for population 

 

Figure (48) Per capita CO2 emissions from Electricity Generation 

Sr. Country Year  2008 Year  2009 Year  2010

1 Brunei 10.62                 11.71                 11.50                 

2 Cambodia 0.09                   0.07                   0.06                   

3 Indonesia 0.59                   0.61                   0.62                   

4 Laos -                     -                     -                     

5 Malaysia 3.34                   3.12                   3.59                   

6 Myanmar 0.05                   0.04                   0.05                   

7 Philippines 0.35                   0.34                   0.37                   

8 Singapore 5.74                   5.29                   5.65                   

9 Thailand 1.44                   1.28                   1.47                   

10 Vietnam 0.35                   0.39                   0.51                   
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The comparison of the per capita CO2 emissions of ASEAN countries shows that 

Brunei has a very high ratio that is even higher than the OECD average, because it is 

mostly based on fossil fuel generation and its per capita electricity ratio is also very high. 

Singapore also has a high per capita CO2 emissions value of 5.65 Tons (2010), but it is 

less than half of Brunei’s value. Even if these countries were almost fully based on fossil 

fuel generation (both are based mainly on natural gas), Singapore still has a lower CO2 

emissions. It is interesting and impressive how Singapore is able to reduce its CO2 

emissions. 

In the case of Indonesia, even though it has high CO2 emissions from its 

electricity generation, it has low per capita CO2 emissions because it has low per capita 

electricity consumption. Myanmar, Cambodia, Laos, the Philippines, and Vietnam also 

have very low per capita CO2 emissions. Myanmar, Laos, and Vietnam, which have high 

proportions of hydropower generation, obviously have very low CO2 emissions. 

6.2.3.3 CO2 Intensity 

CO2 intensity is a ratio of total CO2 emissions from electricity generation sector 

to the total generated electricity amount. The CO2 intensity of electricity generation 

depends largely on the type of fuels that are used to generate electricity and on the share 

of low and non-emitting sources such as gas, hydro, nuclear, and renewable energy (IEA, 

2008). CO2 intensity index of ASEAN member countries can be seen in below table and 

figure.  
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Table (41) CO2 Intensity of ASEAN countries for electricity generation 

 

Source: (1)  http://data.worldbank.org/country" for CO2 emission 

(2) "http://www.iea.org/statistics/statisticssearch/report" for electricity generation 

  

Sr. Country Year  2008 Year  2009 Year  2010 Year  2008 Year  2009 Year  2010 Year  2008 Year  2009 Year  2010

1 Brunei 4.09                 4.59                 4.60                 3,423              3,612              3,792              1.19                1.27                1.21                

2 Cambodia 1.21                 1.03                 0.80                 1,479              1,256              994                 0.82                0.82                0.80                

3 Indonesia 139.47             145.95             149.62             150,423          156,797          169,786          0.93                0.93                0.88                

5 Malaysia 91.75               87.13               101.64             97,801            116,003          124,786          0.94                0.75                0.81                

6 Myanmar 2.58                 1.90                 2.71                 6,622              6,964              7,543              0.39                0.27                0.36                

7 Philippines 31.21               30.90               34.32               60,821            61,921            67,742            0.51                0.50                0.51                

8 Singapore 27.78               26.41               28.69               41,717            41,815            45,360            0.67                0.63                0.63                

9 Thailand 98.46               87.92               97.30               147,426          148,389          159,518          0.67                0.59                0.61                

10 Vietnam 29.79               33.43               44.03               73,396            83,175            94,903            0.41                0.40                0.46                

Total CO2 emission (Million Ton) Total Electricity Genertion (GWh) CO2 Intensity (Ton/MWh)

http://data.worldbank.org/country
http://www.iea.org/statistics/statisticssearch/report


138 
 

 

Figure (49) CO2 Intensity of ASEAN countries for Electricity Generation 
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From the environmental perspective, the lower the CO2 intensity index is, the 

better. Different countries have different generation mix ratios based on their own 

resource potential, technology, economic behavior, and energy policy limitations. 

Generally, however, if a country relies more on renewable energy (including hydropower), 

it will have a low CO2 intensity index. The veracity of this statement can be clearly seen 

in the preceding results. In the cases of Myanmar and Vietnam, they are mainly based on 

hydropower and so obviously have low CO2 intensity indexes. Brunei, Indonesia, 

Malaysia, Singapore, Thailand, and Cambodia mostly have fossil-fuel-based power 

generation (at least 86%), and so obviously have high CO2 intensity indexes. 

Among these countries, the most interesting are Singapore’s and Brunei’s 

comparison results. Brunei generates electricity based on natural gas (99%), and 

Singapore produces electricity based on natural gas (78%) and oil (19%), for a total of 97% 

from fossil fuels. Thus, these countries have similar characteristics because they are both 

based on fossil fuels. However, in terms of their CO2 intensity, Singapore has only 0.63 

tons/MWh and Brunei has 1.2 tons/MWh. Singapore uses more CO2-emitting oil than 

Brunei, but Singapore’s CO2 intensity index is half of that of Brunei. For that reason, this 

study shows how Singapore tried to reduce its CO2 emissions, which reveals very 

impressive efforts and policies. 

Firstly Singapore government uses a policy to become market competition in 

Singapore’s electricity industry acts as a natural incentive for power generation 

companies to be energy efficient (APEC, 2012). Secondly, the Singapore government 

does not subsidize energy prices; hence businesses have an inherent incentive to be 
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energy efficient (Singapore’s National Climate Change Strategy, 2008). Thirdly, due to 

these competitions, about 80% of the electricity they were generated by natural gas using 

highly efficient combined cycle technology. In 2007, the proportion of electricity 

generated by gas using highly efficient combined cycle turbines in Singapore were 

already 79%, and it is the highest ratio in the world. Therefore Energy efficiency is 

Singapore’s key strategy to reduce CO2 emissions (Singapore’s National Climate Change 

Strategy, 2008).   
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Chapter 7. SWOT Analysis for Myanmar based on 

Comparison Result of ASEAN member countries 

 

In the previous chapter, there are some comparisons between ASEAN member 

countries based on the "Background factors", "Accessibility", "Availability" and 

"Acceptability". In this chapter, Strength, Weakness, Opportunities and Threat Analysis 

(S.W.O.T Analysis) will be carried out based on the previous chapter's comparison results. 

So, in this chapter, it will be tried to find the major strength, weakness, opportunities and 

threat for Myanmar based on comparison results of ASEAN member countries. Again 

based on these strength and opportunities, the final discussion, policy implication and 

suggestions will be carried out. For that purpose, four sub-sections of SWOT Analysis 

will be analyzed and carried out as follows: 

7.1 SWOT Analysis for Background factors 

In this section it will describe about the strength, weakness, opportunities and 

threats of Myanmar in terms of "Background Factors" by comparing with other ASEAN 

member countries. So, it will be compared and stretched out the strength and weakness of 

Myanmar based on the following two factors: 

(1) Natural Resources Potentials 

(2) Economic back ground  
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Table (42) SWOT Analysis for Resource Potential and Economic background of 

Myanmar based on Comparison Result of ASEAN member countries 

Strength Weakness 

1 Rich resource potentials and it can 

generate sufficient electricity  based 

on its own potential 

1 Not enough and effective rules and regulations 

to be proper utilization of resource potential 

2 Highest proportion of per capita 

hydro potential within ASEAN  

2 Insufficient proper management system to get 

better and proper utilization of resources 

3 second highest per capita proportion 

of gas potential within ASEAN, 

chances to increase gas based 

generation  

3 Insufficient capital investment to exploit 

resource potentials  

  4 No modern technology for efficient utilization 

of resources 

Opportunities Threats 

1 Rich resource potential can create 

cheap electricity generation  

1 Preparing to increase coal based electricity 

generation and it will face environmental 

threaten in near future 

2 By exporting surplus power 

potential can create foreign currency 

income  

2 gas, oil and coal will face deficit after a certain 

period 

  3 Low GDP value impacted to development of 

electricity sector due to its insufficient financial 

investments 

  4 Much rely on resource potential may push 

toward the resource curse  

  5 Even hydro based electricity generation may 

threat to environment when improper and 

excess use 
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In general, it can be seen that Myanmar has rich natural resources to generate 

electricity. But on the other hand Myanmar has very low GDP value and per capita GDP 

too. So, Myanmar has some limitations to improve electricity industry due to its very low 

GDP value and per capita GDP and it may lead to slow progress.  

7.2 SWOT Analysis for "Accessibility" for sustainable electricity 

generation  

In this section it will describe the strength, weakness, opportunities and threats of 

Myanmar in terms of "Accessibility" by comparing with other ASEAN member countries. 

So, it will be compared and stretched out the strength and weakness of Myanmar from the 

following factors: 

(1) Electricity Prices 

(2) Electrification Rate 

(3) Electricity Intensity 

(4) Per capita electricity consumption 
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Table (43) SWOT Analysis for "Accessibility" of sustainable Electricity Generation of 

Myanmar based on Comparison Result of ASEAN member countries 

Strength Weakness 

1 Electricity tariff of residential 

sector is the most cheapest in 

Myanmar 

1 70% of population can't access to electricity 

supply 

  2 Very low electricity intensity means people 

can't enjoy electricity 

  3 Lack of Rural Electrification Plan 

  4 Insufficient capital investment to generate 

electricity 

Opportunities Threats 

1 As for FDI and local power 

generation investor, it is a 

beneficial electricity tariff for 

their investment 

1 Moderately higher  electricity tariff at 

commercial and industrial sector may become 

difficulties for development 

 

2 Due to its rich resource potentials 

and market demand is increasing, 

it is a good opportunity for 

investors in power generation 

2 Electricity tariff of Commercial & Industrial 

become moderate level compare to other 

ASEAN members, but it is higher than 

Thailand, Vietnam and Indonesia. 

  3 Due to the least electrification rate, people have 

low living standard and low socio-economic 

level, and low per capita GDP value 

  4 Due to very low electricity Consumption per 

Capita index, it will be negatively impact to 

Socio-economic development, and GDP value 

  5 Vietnam and Lao have similar per capita GDP 

rates but they have high electrification rate, so it 

should take experiences from them 
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According to the above SWOT analysis results, in summary it can be described as 

there were very few strength and opportunities and relatively higher threats and weakness 

for accessibility of sustainable electricity generation due to its very low electrification rate 

and very low electricity per capita consumption. So Myanmar is urgently needs to 

improve its electricity generation industry by investing in power generation sector and 

related infrastructures, otherwise it will be negatively impact to its economic development, 

socio-economic level and living standard of its people.   

7.3 SWOT Analysis for "Availability" of sustainability electricity 

generation 

In this section it will described about the strength, weakness, opportunities and 

threats of Myanmar in terms of "Availability" by comparing with other ASEAN member 

countries. So, it will be compared and stretch out the strength and weakness of Myanmar 

from the following factors: 

(1) Reserve Margin 

(2) Cross Border Interconnection 

(3) Fuel Mix in Electricity Generation  

(4) Reliance on Import 

(5) The SWI to measure diversity  
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Table (44) SWOT Analysis for "Availability" of sustainable electricity generation of 

Myanmar based on Comparison Result of ASEAN member countries 

Strength Weakness 

1 Lot of hydropower potential are 

remain un-touch, and it can 

implement new more hydropower 

plants 

1 A National Power Development Plan, a 

Rural Electrification Plan and a Generation 

Mix Plan is urgently essential  

 

2 Can manage to get the best 

generation mix ratio based on its rich 

resource potentials 

 

2 Should timely established rule & regulations 

for coal power plants to make sure the 

minimum air pollution and to protect the 

environment 

3 Can manage to get higher energy 

security index by using its own rich 

resource potential 

3 Since depended on BOT based natural gas 

exploration projects, there were limitation to 

get enough share of natural gas  

4 can earn FE by exporting electricity 

to neighboring countries from future 

hydropower plants  

4 Coal based power generation should be 

implement more to get rapid development in 

generation 

5 No relied on import fuel and no 

electricity import except some few 

border area  

5 Lack of cross border interconnection 

because of insufficient capital investment 

Opportunities Threats 

1 Electricity generation from natural 

gas will have relatively cheaper 

generation cost than other countries 

1 Due to no reserve margin, it will negatively 

impact to quality of power supply 

2 Myanmar generation mix is based on 

hydropower. It is environmentally 

clean and cheap generation cost  

2 Power shortage occurred during summer 

season, due to insufficient water supply to 

hydropower plants 

  3 Huge hydro projects may threat to 

environment  
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According to the above SWOT analysis results, in summary it can be described as 

Myanmar has enough resource potentials to generate electricity, but needs to modify its 

generation mix by increasing natural gas based power plants.  Currently there is no relied 

on fuel import for electricity generation. But there is no electricity reserve margin and it 

may happen some disturbances to system operation. And currently since there is no 

regional cross border interconnection it can negatively impact to power supply. From the 

"Availability" perspective, it can be concluded that Myanmar has relatively very low 

quality of electricity supply and moderately high continuity of electricity supply.     

7.4 SWOT Analysis for "Acceptability" of sustainable electricity 

generation 

In this section it will be describe about the strength, weakness, opportunities and 

threats of Myanmar in terms of "Acceptability" by comparing with other ASEAN 

member countries. So, it will be compared and stretched out the strength and weakness of 

Myanmar from the following factors: 

(1) Renewable Energy Policy 

(2) Share of Renewable Energy Sources 

(3) Per capita CO2 Emissions 

(4) CO2 Intensity 
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Table (45) SWOT Analysis for "Acceptability" of sustainable electricity generation of 

Myanmar based on Comparison Result of ASEAN member countries  

Strength Weakness 

1 If hydropower is counted as RE 

generation because of its no 

pollution, Myanmar has high ratio 

of RE generation  

1 To maintain minimum CO2  emissions 

from future coal power plants', it need 

to establish required rules, regulations, 

standards, and specifications 

2 Targeted RE participation 9% by 

2030 is a moderate level in ASEAN 

region  

2 Currently no NRE generation within 

national grid system 

 

  3 Need to encourage and extend to 

develop more on existing micro RE 

power plants 

  4 Myanmar need more investment on RE 

sector  

  5 Need to invest on R&D for RE 

development and its maximum usage 

Opportunities Threats 

1 Lowest CO2 emissions due to its 

high ratio of hydropower plants' 

participation 

1 There is only one CDM project. It 

should implement more  CDM projects 

2 Lowest CO2 emissions per capita 

from electricity generation within 

ASEAN region 

2 Insufficient rule and regulations to 

control for environmental 

conservations 

3 Lowest CO2 intensity from 

electricity generation within 

ASEAN region 
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According to the above SWOT analysis results, in summary it can be described as 

Myanmar has limited participation in renewable energy development. There is no 

commercial electricity generation from renewable energy within grid system. But 

Myanmar has minimum per capita CO2 emissions and CO2 intensity value from 

electricity generation sector among ASEAN member countries. So, it can be concluded 

that Myanmar has relatively moderate level for "Acceptability" in terms of GHG 

emissions.    

The above SWOT Analysis results are very important and very basic factors for 

the development of Myanmar electricity industry. So how to improve the electrification 

rate of Myanmar will be continued to discuss based on these above SWOT Analysis 

results.  
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Chapter 8. Key Findings and Recommendations 

 

In this chapter, it will be discussed that three portions namely "Key Findings", 

"Policy Implications" and "Suggestions to improve the electricity rate". Actually this 

section is based on the previous chapter's results. In chapter (5), Myanmar was compared 

with the other ASEAN member countries in terms of "Background factors", 

"Accessibility", "Availability" and "Acceptability" for the sustainable electricity 

generation by using 3As Model. After that, in chapter (6), the strength, weakness, 

opportunities and threats of Myanmar electricity industry were stretched out based on the 

chapter (5)'s comparison results by using the comprehensive SWOT Analysis.  

Again, this chapter will address about key findings, policy implications and 

suggestions based on the previous chapters. The main objective of this paper is to find out 

the strength and weakness of Myanmar electricity industry and finally to get the solution 

"How to improve Myanmar electrification rate?"  

8.1 Key Findings  

This section will point out the findings based on the four items namely, 

Background factors, Accessibility, Availability and Acceptability for the sustainable 

electricity generation of Myanmar.  
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8.1.1 Findings on Background factors 

Actually Myanmar possesses various kinds of rich resource potentials to generate the 

electricity such as hydro potentials, natural gas, coal, solar, wind, geothermal, biomass, 

biogas as well as waste. So Myanmar has lot of chance to create a better electricity 

industry by using these strong strength, but on the other hand due to Myanmar's low 

economic development, there are some limitations to rapid development of electricity 

industry. So these strength and issues are found as follows:  

 Currently, natural gas production in Myanmar is about 1865 MMCFD, 80% of which 

is exported--1,100 MMCFD to Thailand and about 400 MMCFD, to the People’s 

Republic of China (PRC). The remaining 365 MMCFD (about 20%) is for the 

domestic market. The country’s estimated domestic demand for natural gas in 2013 is 

about 700 MMCFD, only 50% of which is met by its supply. About 60% of the 

domestic natural gas is distributed to 10 gas-fired power plants. Thus, Myanmar 

urgently needs to negotiate to meet its domestic demand. 

 Myanmar needs a proper management system and modern technology to better and 

more efficiently utilize its resources. 

 MOEP is negotiating and implementing the construction of some hydropower plants 

through investments of neighboring countries, to utilize its rich hydropower potential. 

According to the agreement for one hydropower project, most of the power generated 

will be exported to neighboring countries. From that electricity export, Myanmar can 

generate a certain amount of foreign currency income. Currently, however, it is 
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seriously suffering from a power shortage, so it should re-negotiate its agreement to 

export electricity in favor of meeting its domestic demand.   

 Myanmar has a very low GDP, so insufficient investments could slow down the 

progress of its electricity industry. Thus, Myanmar should negotiate with international 

financing organizations such as the World Bank, the Asian Development Bank, NEDO, 

and governments of some developed countries to get financial support for new power 

projects. 

8.1.2 Findings on Accessibility 

Accessibility of electricity is mainly based on two criteria namely, "Affordable 

Price" and "Energy Services". According to the SWOT Analysis results, Myanmar has 

reasonable affordable price but unfortunately found that it has relatively very low energy 

services particularly electrification rate and electricity consumption per capita value. So, 

in terms of "Accessibility of Electricity", there are very few strength for Myanmar but 

many weaknesses are found as follows: 

 Seventy percent of Myanmar’s population cannot access electricity. The country has 

the lowest electrification rate in the ASEAN region, and the lowest electrification 

development rate among the ASEAN member-countries, because of the low 

generation capacity of its existing power plants and its limited funds for the 

establishment of new power plants and related infrastructure. Thus, it needs to 

increase its generation capacity in three possible ways. First, it must invite more local 

and foreign investors in new power plants; second, it must upgrade its aging power 
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plants to raise their generation capacity; and finally, it must find the source of 

sufficient natural gas for its insufficient natural gas-based power plants. 

 Due to Myanmar’s lowest electrification rate in the ASEAN, its people have low 

living standards and low socio-economic levels. The country also has low economic 

development and low per capita GDP. Actually, Vietnam and Laos have similar per 

capita GDPs, which are like Myanmar’s GDP, but they have much higher 

electrification rates than Myanmar. So Myanmar should take note of how they are 

able to achieve such higher electrification rates.   

 Myanmar’s electricity tariff in the residential sector is the lowest in the ASEAN 

region. However, its tariffs for its commercial and industrial sectors are moderately 

compared to those of other ASEAN member-countries but still higher than those of 

Thailand, Vietnam, Indonesia, and Laos. Actually, Laos and Vietnam are also based 

mainly on hydropower generation, and their generation mix is similar to that of 

Myanmar. Again, Thailand is based mainly on natural gas, and imports some of it. 

However, it has lower electricity prices in its commercial and industrial sectors. Why, 

then, are Myanmar’s prices higher in the commercial and industrial sectors? In fact, 

Myanmar should have lower prices than those of Thailand, as do Laos and Vietnam. 

Myanmar’s relatively higher price in the industrial sector might have an unnecessary 

impact on its industrial investors and might even undermine the development of its 

industrial sector. 
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 Myanmar’s very low per capita electricity consumption index due to its very low 

electrification rate will undermine its socioeconomic development and its industrial 

sector development. 

 On the other hand, Myanmar’s very low electrification rate (30%) creates huge 

opportunities for electricity generators who invested in this area, from the electricity 

demand of the 70% without electricity access. Another strength of Myanmar is its 

rich power potentials, which gives investors better opportunities for their investments. 

8.1.3 Findings on Availability   

Availability of electricity is mainly composed with two criteria namely "Quality 

of Supply" and "Continuity of Supply". According to the SWOT Analysis results, it can 

be found that, Myanmar has "very low quality of supply" and "moderate level in 

continuity of supply". These results "very low quality of supply" came from Myanmar's 

very low capacity of power supply and lack of cross-border interconnection transmission 

lines (except some low voltage lines in some border areas). And the result, "moderate 

level in continuity of supply" came from its moderately good position of generation mix 

and no reliance on import fuel. In general it can be seen that, Myanmar has relatively low 

capacity in "availability of electricity". The detailed findings are as follows: 

 Almost 70% of Myanmar’s people live in rural areas, and two-thirds of these people 

have no electricity. Thus, rural electrification is one of the most important steps in 

increasing Myanmar’s electrification rate. Thus, Myanmar should formulate a rural 

electrification plan. 
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 Currently, Myanmar has no reserve margin and is suffering from a power supply 

deficit. This can undermine its power system and the operations management of its 

power plants. Thus, there are many issues in its power supply system because of its 

insufficient power supply. Its zero reserve margin is due to the low generation 

capacity of its current power plants and its limited investments in new power plant 

construction. Thus, it urgently needs to increase its generation capacity by investing 

in it more. This was already discussed in the previous section.  

 Cross-border interconnections are very important for electricity supply diversification 

and quality of power supply. Currently, Myanmar has no cross-border 

interconnection for importation. However, there are transmission lines for exports 

from Myanmar’s Shweli (1) and Dapein (1) hydropower plants to China. Since these 

interconnection lines can also be used for importation, they should be thus used in a 

timely manner through coordination with international financial institutions. Another 

possible way for Myanmar to raise its electrification rate in some of its border areas 

that are far from its national grid system is for it to import electricity from 

neighboring countries in such areas through a local connection system. 

 Another issue that must be discussed is Myanmar’s generation mix ratio. Since the 

country has rich natural gas resources, it can increase the proportion of its gas-based 

generation, as in Singapore and Thailand, even though such countries use imported 

natural gas. Thus, if Myanmar generates electricity using its own natural gas, it will 

diversify its fuel mix more and will have a lower generation cost than Thailand and 

Singapore. The limitation came from the availability of natural gas in terms of 
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exploration. Myanmar has some limitations in self-exploration due to its insufficient 

investment and its technology limitations. If it  depends only on other BOT basic 

natural gas exploration projects, its available share of natural gas will be limited. 

Thus, it needs to negotiate to get a bigger share of the gas, or the project itself should 

be for domestic supply only. 

 Hydropower generation is the most important part of Myanmar’s electricity 

generation sector. Since the country has rich hydropower potential, it obviously 

should be based on hydropower generation. An important issue, however, is the 

insufficient water supply during its dry season. However, Myanmar should increase 

its hydropower generation capacity because much of its hydropower potential is still 

untouched. The environmental assessment must be performed very carefully, though, 

because if huge hydropower projects are implemented on the main river system, they 

can cause some environmental issues. 

 Myanmar has rich and diverse natural resources for electricity generation. Thus, it 

can manage to have the best generation mix. Currently, its generation mix is based 

mainly on hydropower generation (76%) and natural-gas-based power generation 

(16%). Due to its insufficient water supply in its dry season, it has a power shortage 

of about 370 MW. Thus, its generation mix should be changed in favor of natural gas 

power plants. Hydropower plants should instead be for basic peak load generation 

plants. The most suitable generation mix for Myanmar is outside the scope of this 

paper. The country’s less than 1.0 SWI index (specifically, 0.7553) shows the 

diversity of its fuel mix,  due mainly to hydropower’s share being more than 70%. 
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However, its SWI index can easily increase by increasing the share of natural gas and 

coal. (For example: Hydro 50% + Gas 35% + Coal 15% can yield an SWI value of 

1.0.) This can enhance the country’s diversity index and fuel mix ratio. For such 

reason, Myanmar should urgently develop a National Power Development Plan and a 

Generation Mix Plan and implement them. 

 Currently, Myanmar does not rely on imported fuel and has no electricity imports, 

except for very low amounts in a few border areas. Thus, it has higher electricity 

security. 

8.1.4 Findings on Acceptability 

Acceptability of electricity supply composed of two criteria namely "Safety of 

Power Supply" and "GHG Emission". But in this thesis, safety of power supply was not 

discussed because it was mainly related to nuclear power station and currently there is no 

nuclear power station within ASEAN region. Under the category of GHG emission, it 

includes share of RE sources and CO2 emission. Myanmar has very low CO2 emission 

from its power generation. So, for "GHG Emission" criteria, Myanmar has relatively 

good situations. Finally, Myanmar should be ranked as moderate level in term of 

"Acceptability", and detail of findings are described as follow: 

 Currently, Myanmar does not generate RE from its solar-, wind-, geothermal-, 

biomass-, and biogas-based power plants in its national grid system. Wind and solar 

energy are in the very early stages of implementation and development. Thus, 

Myanmar needs to encourage and extend the development of its existing micro RE 
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power plants. The per capita GDPs of the Philippines and Indonesia are about as low 

as that of Myanmar, but the said countries have established many RE power plants 

based on geothermal energy, which, in the Philippines, account for 14.4% of the total 

power generated. Therefore, Myanmar should study their experiences to rapidly 

develop its RE sector. In general, Myanmar needs more investments in its RE sector. 

Moreover, it should implement more CDM projects. The government’s strategy for 

the construction of new electric power generation plants in the near future until 2030-

2031 is based on an energy mix of 38% (8,896 MW) from hydropower, 20% (4,758 

MW) from natural gas, 33% (7,940 MW) from coal, and 9% (2,000 MW) from 

renewable energy sources. Currently, the country’s targeted RE participation by 2030 

is 9%, a moderate level in the ASEAN region. If hydropower is counted as a form of 

RE power because it does not pollute, then Myanmar already has a very high ratio of 

RE generation in the ASEAN region. However, the environmental implications of its 

large-scale hydropower projects must be reviewed. 

 For maximum usage of RE for electricity generation, the government should 

encourage national universities and other stakeholders to carry out R&D workshops 

for the development of technologies suitable for Myanmar’s requirements. Finally, it 

is suggested that the government should pay more attention to RE development and 

invest more in its RE sector by establishing RE institutions.  

 Currently, Myanmar is based mainly on hydropower generation (76%). As a 

consequence, it has the lowest per capita CO2 emissions and the lowest CO2 intensity 

value for the electricity generation sector in the ASEAN region. 
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8.2 Policy Implications 

Based on the results of previous chapters lots of policy implications are found, 

that are essential to solve for the rapid development of Myanmar electrification rate. 

These policy implications can be group and described as follows:  

 Myanmar urgently needs to formulate and set up a National Electricity Development 

Plan, a Rural Electrification Plan, a Generation Mix Plan, and a Hydropower 

Development Plan, and needs to follow up on these plans. 

 Myanmar urgently needs to modernize its current aging Electricity Law for 

generation, transmission, and distribution. 

 Myanmar needs to establish enough and effective rules and regulations on the proper 

utilization of its resources. 

 Myanmar urgently needs to create a good environment for investors to get more 

investments especially from the FDI sector.   

 Without a good environmental conservation plan, Myanmar could suffer from the 

negative impacts of environmental issues. Its environment is now showing signs of 

degradation due to its people’s improper use and excessive exploitation of its forests. 

Thus, environmental conservation is urgently needed for sustainable power 

generation from renewable energy.  

 Myanmar is exporting natural gas and electricity to its neighboring countries. This 

has caused much controversy, because Myanmar itself is suffering from power 

shortage. Thus, it must reconsider its future exportation of natural gas and electricity 

to its neighboring countries based on the following points. 
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a) It must prioritize its long-term domestic demand for energy and electric power. 

b) Hydropower projects that have been agreed on or are about to be agreed on for 

export to neighboring countries must be reviewed, and appropriate hydro projects 

must be reserved for domestic use. 

c) Export-oriented hydropower projects must be implemented only after the approval 

of the Hydropower Development Plan (NEMC, 2013). 

 To attract private sector investments in the power sector, the government must 

establish an appropriate tariff structure to ensure adequate returns on investments, and 

long-term incentives to attract private investments. 

 The electricity pricing policy is very important not only for the financial stability of 

the electric power sector but also for wider economic and social development. Thus, 

the government should set up and implement a rationalized pricing policy that will 

reflect market-based energy pricing and cover the true cost of supply. Moreover, the 

pricing policy must have no negative impacts on the poor and lower-level energy 

consumers (NEMC, 2013). 

 Myanmar needs to encourage and extend the development of its existing micro RE 

power plants by providing the required financial support and institutional 

arrangements. Moreover, it should implement more CDM projects to extend its 

renewable energy generation.  
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8.3 Recommendations to Improve the Electrification Rate 

Based on the results of all previous chapters and results come out from 

comparison with other ASEAN member countries, many suggestions were arose to 

improve the electrification rate of Myanmar. And the summary of these suggestions were 

categorized and described as follows:  

8.3.1 Investment Aspect 

 To create a good investment climate for investments in the electricity generation 

sector especially for foreign investments 

 Government should seek international financing institutions such as ADB, World 

Bank and other developed countries' aid programs. 

 To promote and make incentives for small and medium-size electricity generation 

by local people. 

 To invite more FDI investment in power generation to provide for domestic 

consumption 

 To establish an appropriate tariff structure to ensure adequate return on 

investment and long term incentive to attract private investment 
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8.3.2 Policy Aspect 

 Urgently essential to set up the National Electricity Development Plan, a 

Generation Mix Plan, a Rural Electrification Plan and a Hydropower 

Development plan 

 Urgently required to revise the aging Electricity Law to be harmonized with the 

current period. 

 To prepare the  Least-cost electric Power Generation Plan 

 To unbundle the current electricity market structure 

 Government should set up and implement a rationalized pricing policy that will 

be reflect as market-based energy pricing  

 Hydropower project which has been agreed or about to be agreed for export to 

neighboring countries are to be reviewed and to reserve appropriate hydro 

projects for domestic use 

8.3.3 Generation Mix Aspect 

 Myanmar generation mix should be changed. It should be based on hydropower 

but it should be increased more proportion of natural gas power plants 

 To get sufficient natural gas supply for power generation, Myanmar needs to 

negotiate with FDI investors to get more share of natural gas rather than 

exporting them, 

 Some new natural gas exploration projects should be intended for domestic 

purpose only 
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8.3.4 Technical Aspect 

 To solve the transmission and distribution loss of 27% 

 To upgrade the technical capacity among staff 

 To implement R&D Institutions  

 To encourage the participation of universities and other stakeholders to carriy out 

the R&D works for the development of technologies that are suitable for 

Myanmar requirements.  

8.3.5 Rural Electrification Aspect  

 Urgently essential to prepare the Rural Electrification Plan 

 To implement mini and micro hydropower plants for off-grid rural electrification 

 To promote off-grid electrification through renewable energy technologies for 

rural electrification (Solar, Wind and Biogas) 

 Some border areas that are far from Myanmar grid system, it can be carried out 

by importing electricity through low voltage local connection from neighboring 

countries  

 To take the experiences from other developing countries how they did to get 

higher electrification rates.   
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Chapter 9. Conclusion 

 

Myanmar is a developing ASEAN member country and having more than 51 

million populations. Myanmar has rich natural resources to generate the electricity as well 

as mineral, agriculture and forestry resources. In 2010, new civilian government tried to 

change the economic policy and tried to get the rapid development in electricity industry. 

Currently, Myanmar is suffering very low electrification rate and only 30% of 

population can access to the electricity supply system. This very low electrification rate is 

one the lowest rate within ASEAN member countries. Due to the very low capacity of 

power generation sector, Myanmar is suffering very low social-economic development 

and low living standard among the people all over the world. Since the power supply is 

insufficient, the private and foreign investors are hesitated to invest in Myanmar.  

For these reasons, Myanmar urgently needs to accelerate its generation capacity 

and to increase its electrification rate. This thesis discusses ways for Myanmar to improve 

its electrification rate as soon as possible by comparing its electricity generation 

industries with those of other ASEAN member-countries. Since the economic 

development levels of many of the other ASEAN member-countries are similar to that of 

Myanmar but have much higher electrification rates except for Cambodia, they can be 

compared with Myanmar. 

Therefore, this thesis compared Myanmar’s electricity industry with that of other 

ASEAN member-countries using the 3As (Accessibility, Availability, and Acceptability) 

model to realize sustainable electricity generation for Myanmar. The comparison results 
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showed the many strengths and weaknesses of Myanmar. Among them, the important 

factors are Myanmar’s reasonable electricity prices but very low electrification rate and 

very low electricity consumption rate, its zero reserve margin and lack of cross-border 

interconnection lines, the need for it to change its fuel mix to a higher proportion of  

natural-gas-based generation, its fortunate non-reliance on imported fuel, its limited 

participation in RE  policy establishment, its zero RE power generation, and its lowest 

CO2 intensity and per capita CO2 emissions rate among the ASEAN countries. 

Based on the aforementioned comparison results, a SWOT (strengths, 

weaknesses, opportunities, and threats) analysis of Myanmar’s electricity sector was 

conducted to realize its sustainable electricity generation and to improve its electrification 

rate. In terms of its electricity Accessibility, it has very few strengths but many 

weaknesses because it has reasonable and affordable prices but very low energy services. 

Particularly, its electrification rate and per capita electricity consumption are very low. 

In terms of Myanmar’s electricity Availability, it has many weaknesses in and 

threats to the quality of its electricity supply, and many opportunities for continuity of 

supply. These results are due to Myanmar’s very low power supply capacity and lack of 

cross-border interconnection transmission lines, but its moderately good generation mix 

and non-reliance on imported fuel. In terms of the Acceptability of the country’s 

electricity supply, it has strengths and weaknesses, because it has limited participation in 

renewable energy policy establishment and no commercial RE power generation within 

its power grid system, but it has very low CO2 emissions from its power generation. 
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Based on these “3As” comparison and SWOT analysis results, many policy 

implications are identified in the previous sections. Five categorized recommendations for 

the improvement of Myanmar’s electrification rate are described and summarized as  

liberalization of its electricity industry; increase in its natural-gas-based power generation; 

review of its BOT hydropower project agreements; implementation of a rationalized 

pricing policy; formulation of a National Electricity Development Plan, a Generation Mix 

Plan, a Rural Electrification Plan, and a Hydropower Development Plan; preparation of a  

Least-cost Electric Power Generation Plan; securing of sufficient natural gas supply for 

power generation; implementation of some new natural gas exploration projects solely for 

domestic supply; addressing of transmission and distribution losses; solicitation of 

financing from international financial institutions; creation of a good investment climate 

in the electricity sector; promotion of off-grid electrification through renewable energy 

technologies for rural electrification; and importation of electricity in some border areas, 

among others. 

According to the results described, by applying Myanmar’s rich natural resources and 

the aforementioned recommendations to Myanmar’s electricity industry, it is strongly 

believed that Myanmar will be able to rapidly increase its electrification rate. 
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Appendix 

Appendix (1) List of existing Hydropower Stations (MOEP+IPP+JV) 

Sr. Name of 
Power Station Location Start 

Operation 
MW x 
Unit 

Installed 
Capacity 

(MW) 

Annual 
Energy 

Generation 
(GWh) 

Capacity 
Factor 

(%) 
4/2012 ~ 
3/2013 

1 Ba Lu Chaung 2 Kayah 1960,1974 28 x 6 168 1190 74.60 

2 Kinda Mandalay 1985 28 x 2 56 165 30.18 

3 Sedawgyi Mandalay 1989 12.5 x 2 25 134 36.18 

4 Ba Lu Chaung 1 Kayah 1989 14 x 2 28 200 80.26 

5 Zawgyi (1) Shan 1995 6 x 3 18 35 49.48 

6 Zawgyi (2) Shan 1998 6 x 2 12 30 64.19 

7 Zaungtu Bago 2000 10 x 2  20 76 25.85 

8 Thapanseik Sagain 2002 10 x 3 30 117.2 42.88 

9 Mone Magwe 2004 25 x 3 75 330 36.01 

10 Paung Laung Mandalay  2005 70 x 4 280 911 22.92 

11 Yenwe Bago 2007 12.5 x 2 25 123 41.57 

12 Kabaung Bago 2008 15 x 2 30 120 30.63 

13 Keng Tawng Shan 2008 18 x 3 54 377.6 70.99 

14 Shweli (1) Shan 2008 100 x 6 600 4022 9.69 

15 Yeywa Bago 2010 197.5 x 4 790 3550 32.83 

16 Dapein (1) Kachin 2011 60 x 4 240 1065 00.00 

17 Shwegyin Bago 2011 18.75 x 4 75 262 27.08 

18 KyeeOnKyeeWa Magwe 2012 37 x 2 74 370 24.06 

19 Kun Bago 2012 20 x 3 60 190 0.00 

20 Thauk Ye Khat Bago 2014 40 x 3 120 604  

Total 2,780 13,871.8 - 
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Source: JICA Report on "Project for Formulation on The National Electricity Master Plan in The Republic of 

The Union of Myanmar, Final Draft (1)"  
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Appendix (2) List of existing Gas fired thermal Power Stations (MOEP) 

Sr. 
Name of 
Power 
Station 

Location Start 
Operation 

Installed 
Capacity 

(MW) 
Type 

Efficiency 

(%) 

Capacity 
Factor 

(%) 

1 Hlawga 
GTCC 

Yangon 1996,1999 154.20 GT+ST 19.18 55 

2 Ywama GT Yangon 1980,2004 70.30 GT+ST 19.72 40 

3 Alone GTCC Yangon 1995,1997 154.20 GT+ST 22.30 52 

4 Tharkata  
GTCC 

Yangon 1990,1997 92.00 GT+ST 16.52 59 

5 Thaton GT Mon 1985,2001 50.95 GT 18.98 61 

6 Kyaunchaung 
GT 

Magwe 1974 54.30 GT 21.45 32 

7 Mawlamyaing 
GT 

Mon 1980 12.00 GT 17.02 28 

8 Myanaung GT Ayeyarw
addy 

1975,1984 34.70 GT 21.08 27 

9 Shwedaung 
GT 

Bago 1984 55.35 GT 15.61 36 

10 Mann GT 

(production 
stopped in 
2005) 

Magwe 1980 36.90 GT 0.00 0.0 

Total 714.90    

Source: JICA Report on "Project for Formulation on The National Electricity Master Plan in The Republic of 

The Union of Myanmar, Final Draft (1)" 
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Appendix (3) List of existing Coal fired Thermal Power Stations (MOEP) 

Sr. Name of Power 
Station Location Start 

Operation 

Installed 
Capacity 

(MW) 

Capacity 
Factor (%) Remark 

1 Tigyit  Shan State 2004 120.0 40  

Total 120.0   

Source: NEMC, 2013, "National Energy Policy". 
 

Appendix (4) List of existing Gas-fired Thermal Power Stations (IPP) 

Sr. Name of Power 
Station Location Start Operation Installed Capacity (MW) 

1 Hlawga GTCC Yangon 2013 18 

2 Ywama GT Yangon 2013 52 

3 Alone GTCC Yangon 2013 82 

4 Tharkata  GTCC Yangon 2013 53.6 

Total 205.6 

Source: Ministry of Electric Power 
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Appendix (5) Under Construction Stage Hydropower Plant Projects by Government 

Sr. Name of Project Location 
Installed 
Capacity 

(MW) 

Generation 
Capacity 
(GWh) 

Plan to be 
finished 

1 Upper Paunglaung Mandalay 140 454 2014-2015 

2 Nancho Mandalay 40 152 2013-2014 

3 Shweli (3) Shan 1,050 3500 2020-2021 

4 Phyu Bago 40 120 2013-2014 

5 Upper Yeywa Shan 280 1330 2019-2020 

6 Thahtay Rakhine 111 386 2018-2019 

7 Upper Kengtawng Shan 51 267 2018-2019 

Total 1,712 6,209  

Source: Ministry of Electric Power 

 

Appendix (6) Under Construction stage Hydropower Plant Projects by Private 

Sr. Name of Project Location 
Installed 
Capacity 

(MW) 

Generation 
Capacity 
(GWh) 

Plan to be 
finished 

1 Baluchaung (3) Kayar 52 334 2013-2014 

2 Upper Baluchaung Bago 29 120 2014-2015 

3 Mone Wa Shan 50  2021 

Total 131   

Source: Ministry of Electric Power 
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Appendix (7) Under Construction stage Gas-fired Power Plant Projects by Government 

Sr. Name of Project Location Installed Capacity 
(MW) Plan to be finished 

1 Ywama (EGAT) Yangon 240 2014 

Total 240  

     Source: Ministry of Electric Power 
 

Appendix (8) Under Construction stage Gas-fired Power Plant Projects by Private 

Sr. Name of Project Location Installed Capacity 
(MW) Plan to be finished 

1 Alone (Toyo-Thai) Yangon 39 2014 

Total 39  

      Source: Ministry of Electric Power 

Appendix (9) Planning stage Hydropower Plant Projects by MOEP & local IPP 

Sr. Name of 
Project Location 

Installed 
Capacity 

(MW) 

Generation 
Capacity 
(GWh) 

Plan to 
be 

finished 
Remark 

1 Ann Rakhine 10 44  Suspended 

2 Bawgata Bago 160 500  Investigation 

3 Upper Bu Magwe 150   On-going 

4 Middle 
Paunglaung Mandalay 100   Investigation 

5 Belin Mon 280    

6 Ngotchaung  16.6  2021 Local IPP 

Total 716.6   

      Source: Ministry of Electric Power  
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Appendix (10) Planning stage Gas-fired Power Plant Projects 

Sr. Name of Project Location 
Installed 
Capacity 

(MW) 

Plan to 
be 

finished 
Remark 

1 Hlawga 
 (Zeya) Yangon 28.55 2014 Local, FS 

2 Hlawga  
(Hydro China) Yangon 243 2014 BOT, Investigation 

3 Hlawga  
(Hydro China) Yangon 243 2015 BOT, Investigation 

4 Alone (Aggreko)  Yangon 50 ? 2014 ?  
5 Thaketa (BKB) Yangon 167 2015 BOT, FS 
6 Thaketa (BKB) Yangon 336 2016 BOT, FS 
7 Thaketa (UREC) Yangon 127 2014 BOT, FS 
8 Thaketa (UREC) Yangon 386 2016 BOT, FS 

9 Mawlamyaing 
(ML) 

Mon 98 2015 FS 

10 Mawlamyaing 
(ML) 

Mon 132 2016 FS 

11 Kyaukphyu Rakhine 50 2014-
2015 MOEP, FS 

12 Kyaukphyu Rakhine 3 2013-
2014  

13 Kanpouk 
 (for Dawei) 

Taninthari 175 2015 FS 

14 Kanpouk  
(for Dawei) 

Taninthari 350 2016 FS 

15 
Ayeyarwaddy/Yang
on (Min 
Anawyarta) 

Ayeyarwad
dy 
Yangon 

500 2021 Investigation 

16 Thilawa Yangon 50 2014-
2015  

17 Kyauk Se Mandalay 100 2013-
2014  

18 Myin Gyan Mandalay 250 2015 Combine Cycle 
19 Hlaing Thar Yar Yangon 500 2016 Combine Cycle 

Total 3,788.55   

      Source: Ministry of Electric Power 
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Appendix (11) Planning stage Coal-fired Power Plant Projects 

Sr. Name of Project Location 
Installed 
Capacity 

(MW) 

Available 
Capacity for 

Myanmar 
(MW) 

Remark 

1 Kunchangon 
(Virtueland) Phase-1 Yangon 300 300 FS 

2 Kunchangon 
(Virtueland) Phase-2 Yangon 600 600 MOU 

3 Kunchangon 
(Virtueland) Phase-3 Yangon 1200 1200 MOU 

4 
Htantapin Industrial 
Zone 

(Hydro China) Phase-1 
Yangon 350 350 Negotiation 

5 
Htantapin Industrial 
Zone 

 (Hydro China) Phase-2 
Yangon 700 700 Negotiation 

6 
Htantapin (Htoo) 

Phase-1 
Yangon 270 270 MOU 

7 
Htantapin (Htoo) 

Phase-2 
Yangon 270 270 MOU 

8 
Thilawa 

(Toyo-Thai) Phase-1 
Yangon 1300 1300 Investigation 

9 
Thilawa 

(Toyo-Thai) Phase-2 
Yangon 700 700 MOU 

10 
Thilawa 

(Toyo-Thai) Phase-3 
Yangon 1000 1000 MOU 

11 

Boakpyin  

(C-wave /24 Hr Mining) 

Phase-1 

Tanin 

tharyi 
500 250 

Myanmar 
250MW + 

Thai 250MW 

12 

Boakpyin  

(C-wave /24 Hr Mining) 

Phase-2 

Taninthar
yi 500 250 

Myanmar 
250MW + 

Thai 250MW 
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13 
Ngayyukong  

(TATA) 
Taninthar

yi 540 540 FS 

14 
Kalewa  

(China Guodian/ 
Tunthwin) Phase-1 

Sagaing 270 270 Investigation 

15 
Kalewa  

(China Guodian/ 
Tunthwin) Phase-2 

Sagaing 270 270 Investigation 

16 

Kyauktan Chaungwa 

(Diamond 
Palace/Global Advisors/ 
Orange Power) 

Yangon 500 500 MOU 

17 Keng Tong (Electrum 
Minning ) Shan 25 25 MOU 

18 Dawei Special 
Economic Zone Phase-1 

Taninthar
yi 400 400 Negotiation 

19 Dawei Special 
Economic Zone Phase-2 

Taninthar
yi 3600 1800  Negotiation 

20 
Kyauk Phyu 

(New Proposal) 
Rakhine 500 500  

21 
Kyauk Phyu 

(New Proposal) 
Rakhine 750 750  

22 
Kyauk Phyu 

(New Proposal) 
Rakhine 750 750  

23 
Shwe Pyi 

 
Taninthar
yi 8 8 Off-Grid 

24 
Myeik 

 
Taninthar
yi 50 50 Off-Grid 

Total 15,353 13,053 - 

     Source: Ministry of Electric Power 
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Appendix (12) Planning stage Wind Power Plant Projects 

Sr Name of 
Project Location 

Installed 
Capacity 

(MW) 

Generation 
Capacity 
(GWh) 

Plan to be 
finished 

Available 
for 

Myanmar 

1 
Tanintharyi, 
Mon, Kayin 
(Gunkul) 

Tanintharyi, 
Mon, Kayin 1000 F 2017-2021 300 MW 

2 Shan, Kayar 
(Gunkul) Shan, Kayar 1930 F 2017-2021 579 MW 

3 

Chin, 
Rakhine, 
Ayeyar 
wady, 
Yangon 

Chin, 
Rakhine, 
Ayeyar 
wady, 
Yangon 

1102  2017-2021 330 MW 

Total 4,032    

     Source: Ministry of Electric Power 

 

Appendix (13) Planning stage Solar Power Plant Projects 

Sr Name of 
Project Location 

Installed 
Capacity 

(MW) 

Plan to be 
finished Remark 

1 Minbuu 
(Green Earth) Magwe 50 2013-2014  

Total 50   

     Source: Ministry of Electric Power 

 

 

 

 



182 
 

Appendix (14) Planning stage Geothermal Power Plant Projects 

Sr. Name of 
Project Location 

Installed 
Capacity 

(MW) 

Plan to be 
finished Remark 

1 

Sagine, Magwe, 
Mandalay, Shan, 
Tanintharyi 
(Emerging Pte 
Ltd.) 

Sagine, 
Magwe, 
Mandalay, 
Shan, 
Tanintharyi  

200 2017-2021  

Total 200   

      Source: Ministry of Electric Power 

 

Appendix (15) Under Construction stage FDI Hydropower Plant Projects 

Sr. Name of 
Project Location 

Installed 
Capacity 

(MW) 

Generation 
Capacity 
(GWh) 

Available 
Power for 
Myanmar 

(MW) 

Plan to 
be 

finished 

1 Chipwe Nge  Kachin 99 599 99 2012-
2013 

2 Manipur Sagine 380  190  

Total 479  289  

      Source: Ministry of Electric Power 
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Appendix (16) Negotiation stage FDI Hydropower Plant Projects 

Sr Name of Project Location 
Installed 
Capacity 

(MW) 

Available Power 
for Myanmar 

(MW) 

Plan to be 
finished 

1 Shwezaye Sagine 660 - Suspended 

2 Thamanthi Sagine 1200 - Suspended 

3 Taninthayi Taninthayi 600 - Suspended 

4 Mawlaik Saging 520 - Suspended 

5 Hutgyi Kayin 1360 680 Investigation 

6 Chipwi Kachin 3400 1700 Investigation 

7 Laza Kachin 1900 950 Investigation 

8 Dapein (2) Kachin 168 84 Investigation 

9 Gawlan Kachin 100 50 Investigation 

10 Wu Zhongze Kachin 60 30 Investigation 

11 Lawngdin Kachin 435 217.5 Investigation 

12 Khan Kawn Kachin 140 70 Investigation 

13 Tongxinqiao Kachin 320 160 Investigation 

14 Upper Thanlwin 
(Kunlon) Shan 1400 700 Investigation 

15 Shweli (2) Shan 520 260 Investigation 

16 Myitsone Kachin 6000 - Suspended 

17 Sinedin Rakhine 76.5 38.25 Investigation 

18 Ywathit Kayin 4000 2000 Investigation 

19 Wutsok Kachin 1800 900 Investigation 

20 Kaunglanhpu Kachin 2700 1350 Investigation 

21 Yenam Kachin 1200 600 Investigation 

22 Hpizaw Kachin 2000 1000 Investigation 

23 Naopha Kachin 1000 500 Investigation 
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24 Mantong Shan ? 200 100 Investigation 

25 Lemro Rakhine 600 300 Investigation 

26 Lemro (2) Rakhine 90 45 Investigation 

27 Namlwe 
(Kengtong) Kachin 96 48 Investigation 

28 Namlwe 
(Wantipin) Kachin 25  12.5 Investigation 

29 Namlwe (Solue) Kachin 165 82.5 

Investigation 

 

 

30 Namlwe 
(Kengyang) Kachin 28 14 Investigation 

31 Namlwe (Hekou) Kachin 88 44 Investigation 

32 Namkha Kachin 200 100 Investigation 

33 Nam Tamhpak  Kachin 200 100 Investigation 

34 Nam Tamhpak  Kayah 180 90 Investigation 

35 Upper Thanlwin 
(Mongton) Shan 7110 3555 Investigation 

36 Nampawn 
(Htukyan) Shan-Kayar 105 52.5 Investigation 

37 Nampawn 
(Hsengna) 

Shan-Kayar 45 22.5 Investigation 

38 Nampawn 
(Thahkwa) 

Shan-Kayar 150 75 Investigation 

39 Nampawn 
(Palaung) 

Shan-Kayar 105 52.5 Investigation 

40 Nampawn 
(Bawlake) 

Shan-Kayar 180 90 Investigation 

41 Namtu Shan 200 100  

42 Mong Young Shan 90 45  

43 Dun Ban Shan 260 130  

44 Nam Li Shan 330 165  
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45 Nam Khot Shan 50 25  

Total 42,056.5 16,538.25  

     Source: Ministry of Electric Power 
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Appendix (17) Electricity Consumption of ASEAN countries (GWh) 

 

 
 
 

  

Sr. Country 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012

1 Brunei 3,020       3,090       3,090       3,120       3,230       3,260       3,390       3,420       3,460       3,690       

2 Cambodia 660          730          890          1,090       1,380       1,590       1,800       2,070       2,400       3,060       

3 Indonesia 94,480    105,920  113,510  119,100  128,240  135,330  141,750  153,830  166,740  181,040  

4 Malaysia 71,990    75,180    73,830    80,320    87,450    89,500    109,330  116,940  117,540  126,110  

5 Myanmar 3,850       3,910       3,660       4,360       4,440       4,700       4,990       6,290       7,870       8,020       

6 Philippine 46,130    48,730    49,750    49,900    52,000    53,140    54,420    59,940    61,500    64,560    

7 Singapore 33,390    34,640    36,290    37,500    38,940    39,730    40,530    44,100    44,880    46,160    

8 Thailand 110,610  118,760  125,260  131,970  137,680  140,080  140,490  155,070  154,190  165,540  

9 Vietnam 35,650    40,200    47,780    54,600    62,190    69,220    78,920    89,940    96,540    112,970  
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Appendix (18) GDP (PPP) of ASEAN Countries (2005 Billion USD) 

 
  

Sr. Country 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012

1 Brunei 23.99 24.11 24.21 25.27 25.31 24.82 24.38 25.02 25.57 26.12

2 Cambodia 18.64 20.57 23.30 25.80 28.44 30.34 30.37 32.18 34.45 36.96

3 Indonesia 1173.99 1233.05 1303.24 1374.93 1462.17 1550.10 1621.85 1722.79 1834.61 1948.84

4 Malaysia 367.05 391.95 412.85 435.90 463.36 485.75 478.40 513.92 540.27 570.74

5 Myanmar 38.15 43.36 49.21 55.65 62.33 68.72 75.99 83.91 88.49 93.78

6 Philippine 328.75 350.76 367.52 386.79 412.38 429.51 434.44 467.60 484.61 517.64

7 Singapore 197.53 215.63 231.52 251.48 274.16 278.96 276.76 317.67 334.06 338.47

8 Thailand 572.68 609.01 637.05 669.49 703.27 720.74 703.94 758.93 759.51 808.81

9 Vietnam 221.31 237.99 255.95 273.81 293.33 309.93 326.66 347.65 369.34 388.72
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국문초록 

아시안 국가들의 전력 정책  

미얀마 전력화율의 제고 방안  

 

미얀마는 동남아시아 국가 중에 개도국 이다. 미얀마에는 전력 개발을 위한 수력, 

천연가스, 석유 등 같은 자원뿐만 아니라 태양에너지, 풍력, 지열과 바이오매스와 

같은 재생 에너지가 풍부한 나라이다. 미얀마는 이렇게 에너지자원 잠재량이 풍

부한데도 전력 공급이 낮아 전력화율이 낮으며 총 인구의 30% 정도만 전력을 공

급이 되어 아시안 국가 중에 제일 낮은 수준에 머무르고 있다. 이런 낮은 전력화

율과 부족한 전력 공급 때문에 미얀마 발전에 장애가 되어 경제 발전뿐만 아니라 

사회와 다른 관련 부분의 발전에도 부정적인 영향을 미치고 있다. 

 

미얀마 발전을 위하여 전력화율을 높인 것과 충분한 전력 공급은 국가발전에 큰 

도전이 된다. 그래서 미얀마 전력화율을 높일 수 있고 빠른 시기에 높이기 가능한  

방법을 찾고자 하는 것이 논문의 주목적이다. 첫째,  미얀마와 아시안 국가들의 

발전산업에 대하여 3A 모델(Accessibility, Availability, Acceptability)를 적

용하여 비교해 본다. 두 번째로 앞의 3A 모델 결과를 기반으로 하여 미얀마의 전

기발전업계 전력산업    SWOT 분석 (Strength, Weakness, Opportunities and 

Threats)을 적용하여 분석한다. 

 

3A 모델 결과와 SWOT 분석을 통하여 미얀마 전력산업에는 많은 단점을 보았지

만 장점은 거의 없는 것으로 나타난다. 천연가스를 통한 전력 생산을 높이기, 충

분한 전력발전을 위한 자연 가스를 넉넉히 생산하기, 국가 전력 발전 계획을 세우

기, 집합적인 전력 계획을 세우기, 수력발전력 계획을 세우기, 전송과 배급 상실 

문제를 해결하기, ADB의 금융 지원을 추구하기, World Bank와 다른 서진국의 
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지원 프로그램을 추구하기, 전기발전업계에 투자를 위한 좋은 투자 환경을 만들

기, 지방에서 재생 에너지 기술을 통하여 전력화율을 제고하기, 그리고 국경 지역

으로 전력공급하기 등은 미얀마 전력화율을 높일 수 있는 전략이라고 할 수 있다. 

 

위의 결과와 같은 전략을 실천한다면 미얀마 전력산업의 발전과 함께 전력화율도 

가까운 미래에 급격히 향상될 것으로 생각된다. 이는 아시안 10개 국가의 과거 

경험을 바탕으로 하여 분석한 결과이다. 

 

주요용어: 전력생산, 전력화율, 전원믹스, 자원잠재량, 재생 에너지, 수력 
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