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Section 1 Executive Summary 

The Asian Development Bank (ADB) has engaged Nexant for the implementation of Technical 

Assistance (TA) 8657: Off-grid Renewable Energy Demonstration Project in Myanmar (the TA) 

with the Ministry of Agriculture, Livestock, and Irrigation (MOALI) as the executing agency and 

the Department of Rural Development (DRD) within MOALI as the implementing agency. The 

purpose of the TA was to support the Government of Myanmar (GOM) in the scale-up off-grid 

solutions for renewable energy (RE) systems for providing energy access in Myanmar. The TA 

overall was designed to improve capacity and commitment within MOALI, related ministries, and 

the governments of the selected regions and states to design and manage rural energy access 

programs using RE resources. 

From February 2015 to September 2017, Nexant led the consultant team that supported ADB 

and GOM, in association with Full Advantage Ltd. (Thailand), INTEGRATION Environment and 

Energy GmbH (Germany), and Suntac Technologies Ltd. (Myanmar). The project focused on 

three core outputs in the Magway, Mandalay, and Sagaing regions. 

1. Output 1: Renewable energy systems designed and installed in 12 villages to power 
community infrastructure and households (HHs). 

2. Output 2: Geospatial least-cost energy access for select regions and/or states, and 
investment plans and off-grid electrification policy/regulation of the country developed. 

3. Output 3: Skill and abilities of staff in government entities and the private sector 
strengthened.  

At the start of the TA, ADB and Nexant (the Project Team) carried out an Inception Mission 

during 17 February to 4 March 2015 to conduct fact-finding and data gathering work on the 

project. During this Inception Mission, the Project Team met with key stakeholders, bilateral and 

multilateral donors, RE equipment vendors and other non-government organizations (NGOs) in 

Myanmar and also carried out field visits to six villages in the Magway and Mandalay regions. 

All the information gathered was used to finalize the design of the project and the outcomes that 

would need to be accomplished. A formal Inception Meeting was held at DRD in Naypyitaw on 

Friday 6 March 2015, between ADB and DRD. The two parties signed an Aide Mémoire after 

the meeting. 

In Output 1, the goal was to install pilot RE demonstration projects to formulate guidelines and 

test new community-based business models for off-grid RE projects and to develop standards 

and regulations for mini-grid systems. Mini-grids powered by solar photo voltaic (PV), 

hydropower, biomass, and biogas resources were the main technical focus of the project 

overall. Under the project, 12 pilot solar PV mini-grids were developed in villages in the 

Magway, Mandalay, and Sagaing divisions that were either (i) Standalone; ii) Grid Ready; or iii) 

Hybrid (solar PV/diesel). The TA procured the equipment for the mini-grid systems through the 

ADB Shopping Procurement method. A vendors’ consultation meeting was held in June 2015 

and interested vendors were requested to submit pre-selection documents. Based on evaluation 

of pre-selection bids submitted by eight vendors, six vendors were pre-selected. A set of 

Request for Quotations (RFQs) were developed and issued to six pre-selected vendors in mid-
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2015. Vendors submitted their bids to the Project Team that were then evaluated. Contracts 

were then awarded to two vendors, Zaburitz Pearl Energy Co., Ltd. (ZPE) and SolaRises 

Systems Co., Ltd (SRS), to procure, install, and commission the mini-grid systems at all 12 

project villages. ADB financed 80% of the total costs of the mini-grid systems and 20% of the 

cost were covered by the village communities. The pilot projects were based on a PAYG service 

model whereby the customer pre-pays for the service. The TA supported the development of 

Village Electrification Committees (VECs) that were responsible for managing the mini-grid 

systems and administering the payments from the village communities. Additional streetlights 

were procured at selected villages as well as secondary data loggers and logging systems. The 

secondary data loggers and logging systems were procured to enable the DRD to monitor the 

performance of the pilot mini-grid systems remotely and use the data gathered for future mini-

grid projects in Myanmar. In early 2017, the Project Team conducted post-installation surveys at 

all 12 project villages to gain a better understanding of the impact the mini-grid systems had on 

the village communities. The villages reported the following benefits: 

1. Education: The lighting allows children to study anytime at home and go to the library 
and school for group discussions that enhance learning opportunities. 

2. Socio-economic: For women, their economic status has improved during the harvest 
season because with the new streetlights, they can spend more time doing agricultural 
work (i.e. rice hulling, peeling peanuts, chili, etc.).  

3. Health: Streetlights have enabled people to walk around safely at night and reduced the 
number of deaths from snake bites. 

Today, the renewable mini-grid systems continue to provide modern household lighting services 

for 10,829 people, in 2,251 households, in 12 villages. 
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Figure 1: Future village citizens proudly standing in front of their new solar PV mini-grid installed by the ADB 
TA 
Source: TA 8657-MYA Project Team, 2016 

In Output 2, the Project Team conducted extensive research and rigorous data analysis to 

produce a geospatial plan, an investment plan for off-grid RE in Myanmar, and an online 

geospatial web-mapping tool that would provide support to project developers in identifying 

opportunities for developing RE mini-grids in the Magway, Mandalay, and Sagaing regions. On 

9 May 2017, the TA organized an international Investment Forum that brought in 102 attendees 

comprising the ADB, other development agencies such as AFD, GIZ, KfW Development Bank, 

MOALI, DRD, MOEE and project developers based in Myanmar and outside the country. The 

forum featured presentations about the ADB pilot mini-grid systems; the geospatial and 

investment plan; and stakeholder consultations on the design of technical guidelines, standards, 

and regulations for off-grid RE projects. 
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Figure 2: Group photo of delegates from ADB, DRD, and Nexant during the opening of the investment forum 
Source: TA 8657-MYA Project Team, 2017 

In Output 3, the TA developed a training plan in 2015 to identify capacity building needs of DRD 

and other Government of Myanmar ministries and departments that support mini-grids and rural 

electrification. Through this training plan, the TA designed several capacity building activities to 

meet these needs. Between January 2016 and June 2017, the TA conducted ten training 

workshops that covered a wide range of topics that included solar PV mini-grids, bioenergy, 

micro-hydropower mini-grids, GIS, business modeling, and gender mainstreaming in off-grid 

electrification projects. The DRD and other GOM agencies found the training workshops to be 

useful for building skills for planning and developing mini-grids for rural electrification. The TA 

then created a guidebook entitled “Developing Renewable Energy Mini-Grids in Myanmar – A 

Guidebook.” The guidebook documented the experiences and lessons from the 12 mini-grid 

systems using RE for enhancing off-grid energy access in Myanmar as well as training materials 

from various capacity building activities under the technical assistance. This knowledge product 

would be used to help government officials, RE developers, and potential investors in the 

development of mini-grid projects in Myanmar.  
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Figure 3: Training workshops about renewable mini-grid technologies the Project Team conducted for DRD 
during the TA in 2016 
Source: TA 8657-MYA Project Team, 2016 

By the end of July 2017, the TA delivered various technical assistance activities across all three 

project outputs. These accomplishments included: 

1. Installation and operation of 12 solar PV mini-grid systems in villages in the target 

divisions 

2. Geospatial plan of off-grid RE investment opportunities 

3. Development of a geospatial web-mapping tool to support project developers identify 

suitable locations, villages and clusters for investing in off-grid RE projects in the three 

focus divisions 

4. Creation of an investment plan for off-grid RE in Myanmar’s off-grid sector  

5. Creation of pipeline of 28 potential mini-grid projects 

6. Conduct ten capacity building workshops for the DRD and other ministries within GOM 

to prepare them for facilitating and managing upcoming RE initiatives in Myanmar’s off-

grid sector 

7. Production of a guidebook for developing RE mini-grids in Myanmar 

The accomplishments of the TA project helped identify and address the various challenges at 

the technology, policy, and finance levels for scaling up off-grid RE systems to provide villages 

across Myanmar with basic energy services. 
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Section 2 Background 

Energy access in Myanmar is one of the key challenges facing the country as it continues to 

emerge from economic isolation. Its electrification rate was only 26% in 2011, one of the lowest 

rates in the region and well below all of its neighbors. There are more than 40,000 unelectrified 

villages in the country. Expanding access to viable, efficient and sustainable sources of energy 

in general, is a central goal for GOM and its development partners, and GOM has set a policy to 

electrify all villages by 2030. 

GOM’s National Electrification Plan, is targeting 100% electrification by 2030. Currently, only 

one-third of Myanmar’s nearly 64,000 villages are electrified. The Ministry of Electricity and 

Energy (MOEE) is the main agency involved with extension of the power grid. At the same time, 

the Ministry of Agriculture, Livestock and Irrigation (MOALI), is responsible for the country’s off-

grid electrification program. The challenge is to electrify 40,000 villages through grid extension 

and off-grid electrification over the next 14 years.  

To help achieve the Myanmar electrification target, the ADB initiated this capacity development 

technical assistance in 2014, namely TA 8657-MYA: Off-Grid Renewable Energy Demonstration 

Project in Myanmar. The TA was approved on 23 May 2014, with a USD 2,000,000 grant 

financed by the Japan Fund for Poverty Reduction (JFPR) allocated for technical assistance. 

The executing agency (EA) is the MOALI (Formerly the Ministry of Livestock, Fisheries and 

Rural Development (MLFRD) at the start of the TA), and the implementing agency is the DRD 

within MOALI. The TA completion date is 31 December 2017.  

The purpose of the TA is to support GOM in the scale-up off-grid solutions for RE-based 

systems for providing energy access in Myanmar. ADB has selected a team of international and 

national specialists to support the DRD within MOALI, along with regional and local 

governments, to design and implement an off-grid RE demonstration project that will include 

geospatial planning and an off-grid investment plan. Following a competitive bidding process, 

ADB engaged Nexant for implementation, issuing the Notice to Proceed on 26 January 2015. 

The consultant team was led by Nexant Asia Ltd. (Nexant), in association with Full Advantage 

Ltd., INTEGRATION GmbH, and Suntac Technologies Ltd. (Myanmar). The expected outcome 

of the TA is improved capacity and commitment within MOALI and the governments of the 

select regions and states to design and manage rural energy access programs using RE 

resources. 

The TA supported the installation of RE-based systems for providing energy access in 12 

villages in the central dry zone (Magway, Mandalay, and Sagaing regions) in Myanmar. The TA 

used the demonstration projects to formulate guidelines for off-grid RE projects and to develop 

the mini-grid system’s standards and regulations. The TA also developed a geospatial plan and 

investment plan for selected states and regions in the country, and strengthened the capacity of 

government institutions to design and implement small-scale RE systems in off-grid areas. An 

International Investment Forum was held in May 2017, which included presentations of the mini-

grid pilot projects, the geospatial and investment plans, and stakeholder consultations on the 
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regulatory framework governing the future of mini-grids in Myanmar. 

2.1 PROJECT TEAM 

To implement the TA, together with ADB, Nexant partnered with INTEGRATION GmbH from 

Germany (which provided expertise in geospatial planning and GIS); Full Advantage from 

Thailand, (which provided expertise in biomass/biogas technologies, procurement, and gender 

issues); Suntac Technologies (Suntac) in Myanmar, (which provided local consultants in a 

range of subject areas, including geospatial planning, finance, community facilitation, and 

environmental planning). The international and national specialists that were engaged on the 

Project Team are listed in Table 1 below 

Table 1: International and National Specialists 

No. Name and affiliation Position 

1 
Kamalesh Doshi 

Nexant 

International energy access planning and renewable energy 

technical specialist and team leader 

2 
William Gallery 

Nexant 
International deputy team leader (technical) 

3 
Aidan Stretch 

Nexant 
International renewable energy finance specialist 

4 
Christopher Greacen 

Nexant 
International micro-hydro specialist 

5 
Eric Youngren 

Nexant 
International off-grid solar photovoltaic solution specialist 

6 
Joost Siteur 

Nexant 

International capacity development and institutional 

strengthening specialist 

7 
Ludovic Lacrosse 

Full Advantage 
International biogas or biomass energy specialist 

8 

Oliver Haas 

INTEGRATION 

Environment and 

Energy 

International geospatial energy access planning specialist 

9 

Catherina Cader 

INTEGRATION 

Environment and 

Energy 

International geographic information system specialist 

10 
Oithip Mongkolsawat 

Full Advantage 
Procurement specialist 

11 
Tiia Riitta Granfelt 

Full Advantage 
Gender specialist 

12 
Tin Myint 

Suntac Technologies 

Deputy team leader and energy access planning and renewable 

energy technical specialist 

13 
Bo Gyi 

Suntac Technologies 
National renewable energy finance specialist 

14 
May Zabu 

Suntac Technologies 
National renewable energy finance specialist (replaced Bo Gyi) 
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No. Name and affiliation Position 

15 
Khin Maung Soe 

Nexant 
National micro-hydro specialist 

16 
May Thu Htun 

Suntac Technologies 
National off-grid solar photovoltaic solution specialist 

17 
Joseph Hniar Uk 

Suntac Technologies 

National capacity development and institutional strengthening 

specialist 

18 
Lin Thanda Latt 

Nexant 
National biogas or biomass energy specialist 

19 
May Zar Hlaing 

Suntac Technologies 
National geospatial energy access planning specialist 

20 
Chaw Nu 

Suntac Technologies 
National geographic information system specialist 

21 
Pyone Ki 

Suntac Technologies 
Community development facilitator 1 

22 
Than Than Khaing 

Suntac Technologies 
Community development facilitator 2 

23 
Maung Maung Than 

Suntac Technologies 
Environmental specialist 

 

2.2 KEY OBJECTIVES 

To achieve the goals of the TA, the project featured three main outputs:  

Output 1: RE systems designed and installed in 12 villages to power community infrastructure 
and HHs. 

- Support the installation of pilot RE-based systems for providing energy access using 

solar PV and solar-diesel hybrid systems in Magway, Mandalay and Sagaing regions.  

 

Output 2: Geospatial least-cost energy access for select regions and/or states, and investment 

plans and off-grid electrification policy/regulation of the country developed.  

- Develop geospatial, least-cost energy access plans and an investment plan for select 

states and regions in the country. 

Output 3: Skill and abilities of staff in government entities and the private sector strengthened. 

- Strengthen the capacity of government institutions to design and implement small-scale 

RE systems in off-grid areas. 

 

2.3 MODIFICATIONS IN PROJECT SCOPE 

Throughout the project, there were several changes in scope across all three outputs under the 

TA. These changes are detailed in the sections below. 
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2.3.1.1 Output 1 scope modifications 

Number of villages to be provided with mini-grids in three regions 

After discussions between the Project Team and DRD during the Inception Mission, several 

changes were made to the original scope of the TA. During the Inception Mission, DRD 

requested that the TA shall focus on the central dry zone (Mandalay, Sagaing, and Magway 

regions) only instead of the original scope of six regions. DRD excluded three regions (Chin, 

Kayah, and Rakhine states) because of no willingness of local governments. The number of 

villages to be provided with mini-grid systems was also reduced to 12 villages from 25 villages 

due to insufficient allocated budget (USD 500,000) for pilot RE systems. Even after the scale 

down, based on initial cost estimates and market surveys, the TA allocated equipment budget 

was not sufficient to implement mini-grid systems at 12 villages. Thus, it was finalized that the 

budget of USD 500,000 from the TA would be used to fund mini-grids at nine villages and the 

budget of USD 300,000 from the ADB Energy for All (E4All) program would be used to fund 

mini-grids at three villages.  

Procurement of additional standalone streetlights 

In July 2016, the project village communities and DRD township officers made requests for 

additional streetlights because, based on the village layout, one streetlight per 10 HHs was 

found to not be enough to avoid dark spots in the villages. Therefore, the Project Team agreed 

to procure additional standalone solar PV-powered streetlights at the villages who agreed that 

they could make a 20% contribution to the costs of the equipment and installation. By the end of 

September 2017, additional standalone streetlights were procured and installed at the project 

villages listed below. 

1. San Kan, 7 additional standalone streetlights 

2. Son Lun, 6 additional standalone streetlights 

3. Kyet Su Taw, 6 additional standalone streetlights 

4. U Aing Kyun, 16 additional standalone streetlights 

5. Pauk Lay Pin, 10 additional standalone streetlights 

6. Mone Kone, 16 additional standalone streetlights 

Procurement of secondary data loggers and logging systems 

The Project Team discussed the importance of the role of the DRD township offices in 

monitoring and evaluating the mini-grids over a period of three years under contracts with the 

vendors. DRD requested that the township offices should have the capabilities to monitor the 

mini-grids remotely. Additional data logging systems with remote access through mobile data 

networks will enable DRD officers and engineers to remotely monitor operation of the multiple 

mini-grid systems in real time and keep track of performance indicators to provide valuable 

feedback and learning opportunities. The Project Team therefore agreed to procure secondary 

data loggers and logging systems at nine project villages under the TA equipment budget. By 

the end of the September 2017, the secondary data loggers and logging systems were 

successfully procured and installed at all 12 project villages. 
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Procurement of laptop computers and inkjet printers 

During a meeting between the Team Leader and ADB, it was decided that 12 laptop computers 

and 12 inkjet printers and spare toners should be procured and delivered to all the 12 project 

villages where mini-grids have been installed under the TA. The purpose of the laptop computer 

and inkjet printers would be to provide equipment that would support the villages in the 

administration and management of the mini-grid systems. By the end of September 2017, 12 

laptop computers and 12 inkjet printers were successfully procured and delivered to the 12 

project villages. 

2.3.1.2 Output 2 scope modifications 

As number of regions to be focused on for the TA was scaled down to the regions of Magway, 

Mandalay and Sagaing, the scope of the geospatial plan and investment plan under Output 2 

was adjusted accordingly to those three regions. 

During the mission in Naypyitaw from 15 to 17 March 2016, both DRD and the Project Team 

agreed to modify the approach for the GIS and geospatial plan under Output 2 of the project. 

Previous work conducted by the Earth Institute under funding from the World Bank produced 

least-cost modelling, which asked which areas should not be covered by the national grid in the 

future. Instead of repeating the least-cost electrification modelling with slightly advanced 

approaches and assumptions, the Project Team proposed to develop a best investment model, 

which would ask from the perspective of potential mini-grid investors and local governments 

which areas are prone to decentralized electrification in terms of demand and supply. This 

approach would identify those sites and prepare a pipeline of potential projects that are 

particularly favorable for off-grid and decentralized electrification from an investment 

perspective. Through modifying the approach, the same output of geospatial least-cost energy 

access for select regions and/or states and investment plans was still achieved. 

2.3.1.3 Output 3 scope modifications 

Aside from the original scope, the project team developed a guidebook entitled, “Developing 

Renewable Energy Mini-Grids in Myanmar – A Guidebook.” The purpose of the guidebook was 

to document the experiences and lessons from the 12 mini-grid systems using RE for enhancing 

off-grid energy access in Myanmar as well as training materials from various capacity building 

activities under the technical assistance. This knowledge product was designed to help 

government officials, RE developers, and potential investors in the development of mini-grid 

projects in Myanmar. During the review mission on 28 March 2017, DRD expressed a strong 

interest in the guidebook the Project Team created and also wanted to include lessons learned 

from DRD in mini-grid projects with other development partners. ADB therefore agreed that the 

Project Team would complete this guidebook and publish it as an official ADB knowledge 

product in English and Burmese languages. ADB also agreed that the TA would support in 

printing copies of the guidebook for DRD for distribution. 
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Section 3 Inception Mission 

The Project Team conducted the Inception Mission in Myanmar from 17 February to 4 March, 

2015 to conduct fact-finding and data gathering work on the project. The Project Team met with 

key stakeholders, bilateral and multilateral donors, RE equipment vendors and other NGOs in 

Myanmar and undertook field visits to six villages in the Magway and Mandalay regions during 

this period. A formal Inception Meeting was held at DRD on Friday 6 March 2015. The Project 

Team and DRD signed an Aide Mémoire after the meeting which is provided in Appendix A of 

this report. 

3.1 PROJECT OBJECTIVES 

During the Inception Mission, the Project Team established plans for working with the DRD to 

achieve two main interrelated goals: 

1. The first objective was to improve the capacity of the DRD and other agencies to plan, 

design, and implement RE-based energy access projects, develop investment plans for 

scaling up energy access, and finance pilot installations.  

2. The second objective was to attract investment for Myanmar’s off-grid RE sector. The 

development of viable off-grid approaches, business models, and energy planning 

frameworks will encourage increased private sector involvement by demonstrating that 

off-grid projects can be financially viable. 

3.2 PROJECT IMPLEMENTATION PLAN 

Based on the discussions and findings of the Inception Mission, the Project Team developed the 

following approach to successfully achieve the goals of this project.  

3.2.1 Output 1: Pilot renewable energy projects 

1. Focus: RE systems designed and installed in 12 villages to power community 

infrastructure and HHs. 

2. The TA would focus on the mini-grid pilot business model to serve selected villages 

within Magway, Mandalay, and Sagaing regions. See Figure 4 for a map of the three 

focus regions of the TA. 

3. The final number of villages would be determined during the procurement phase within 

the allocated budget for pilot systems in the project. 

4. The RE systems would mainly focus on solar PV systems including 1-2 hybrid systems 

using existing power systems.  

5. The DRD would ensure that beneficiary villages will contribute at least 20% of the cost of 

the RE systems. 

6. The Project Team would identify the specific villages from a list of villages proposed by 

the DRD based on a range of criteria, such as the number of households in the village, 

the distance from the distribution grid, the ability and willingness to pay for electricity 

services, and other factors.  
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Figure 4: Map of Magway, Mandalay, and Sagaing regions 
Source: TA 8657-MYA Project Team, 2017 

3.2.2 Output 2 

1. Focus: Geospatial least-cost energy access for select regions and/or states, and 

investment plans and off-grid electrification policy/regulation of the country developed. 

2. The TA would develop a geospatial and investment plan for three regions: Magway, 

Mandalay, and Sagaing which will provide village-level electrification plans and develop 

off-grid RE standards and regulations:  

3. The DRD would assist the Project Team to obtain geospatial data collected and 

applications developed for the World Bank’s National Electrification Plan.  

4. In coordination with the DRD, the Project Team would facilitate an Investment Forum to 

bring together government officials and a range of stakeholders to discuss off-grid RE 

investment opportunities in Myanmar.  
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3.2.3 Output 3: Capacity development 

1. Focus: Skill and abilities of staff in government entities and the private sector 

strengthened. 

2. The Project Team would conduct capacity development activities with government 

agencies, private sector partners, and others involved in the RE sector in Myanmar. 

3. The Project Team would introduce adapted business models and off-grid 

electrification/regulatory approaches for Myanmar in close consultation with the DRD, 

based on desk research, consultations with service providers, and a review of 

international best practices. 

4. The Project Team would responsible for technical standards and certification of RE 

systems and service providers.  

5. The project would explore the possibility of partnering with technical training programs 

for off-grid RE within Myanmar, to develop the skills of RE installers and technicians in 

the country.  

6. The project would explore the possibility of developing a business alliance of RE 

companies to work on improving the quality of off-grid RE products and services 

available in Myanmar.  

3.3 INCEPTION MISSION ACTIVITIES 

The three-week Inception Mission in Myanmar commenced on 17 February 2015. The Inception 

Mission team met with key stakeholders in Myanmar to better define the scope of work for the 

project and develop the work plan and proposed activities. This included refining the approach 

to the different project outputs; developing a schedule for the first half of Year 1 of the project; 

and meeting with other donor and partner organizations to discuss possible areas for 

collaboration.  

The following specialists from the Project Team were mobilized during this period: 

1. Peter du Pont (Project Executive, Nexant) 

2. Bill Gallery (Project Technical Coordinator, Nexant) 

3. Kamalesh Doshi (Team Leader, Nexant) 

4. Tin Myint (Deputy Team Leader, Suntac Technologies)  

5. Eric Youngren (International Off-grid Solar PV Solutions Specialist, Nexant) 

6. Aidan Stretch (International RE Finance Specialist, Nexant) 

7. Oithip Mongkolsawat (Procurement Specialist, Full Advantage) 

8. Bo Gyi (National RE Finance Specialist, Suntac Technologies) 

9. Chaw Nu (National GIS Specialist, Suntac Technologies) 

During the Inception Mission, the Project Team had specific goals for each of the three main 

project outputs, as described in the following sections.  
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Output 1: For Output 1, the Project Team had a few additional goals during the Inception 

Mission: 

1. To gain a better understanding of the existing market for RE products (particularly solar 

PV) and existing government and donor off-grid electrification programs 

2. To meet with RE suppliers to learn about their ongoing work and the current capacity in 

Myanmar, and to provide them information about the project; and 

3. To conduct field visits to potential pilot project villages to get a better sense of conditions 

on the ground.  

For the last goal, the DRD provided the Project Team with a list of 25 villages that are potential 

sites for the Output 1 pilot projects (see Appendix B for the full list). The Team Leader, Deputy 

Team Leader, International Off-grid Solar PV Solutions Specialist, and Procurement Specialist 

travelled to the Magway and Mandalay regions and visited six villages, including four on the list 

of potential pilot project sites and two that have already received DRD-funded energy systems.  

 

Figure 5: Project Team on field visits to villages in February 2015 
Source: TA 8657-MYA Project Team, 2015 

The villages visited were: 

Potential Villages 

• Poke pa Kan village, Chauk township, Magway region  

• Daing Gyi village, Magway township, Magway region 

• Myin Chi Naing village, Kyaukse township, Mandalay region 

• Lalma village, Pyinoolwin township, Mandalay region 
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Village provided with SHS under the DRD program 

• Thee Pin village, Kyaukse township, Mandalay region 

Village provided with mini-grid under the DRD program 

• Min Yua (South), Chauk township, Magway region 

Output 2: For Output 2, the main goals of the Inception Mission were: 

1. To better understand the geospatial analysis done so far by Columbia University on the 

World Bank’s National Electrification Plan, as well as the future geospatial work planned 

by the World Bank and ADB; 

2. To collect information on the regulatory and policy frameworks, particularly as they relate 

to investment in off-grid areas; 

3. To understand current donor and private sector activities and how they affect the market 

for off-grid RE solutions; and 

4. To collect preliminary data on costs and other inputs for the investment plan.  

Output 3: For Output 3, the Project Team performed a preliminary assessment of the capacity 

development needs within the DRD, other government counterparts, and the RE sector in 

Myanmar more broadly. This assessment would inform a more detailed assessment that would 

be conducted in May and June 2015. 

3.4 INCEPTION MISSION FINDINGS 

3.4.1 Output 1: Pilot renewable energy projects 

The original scope of Output 1 contained in the Terms of Reference for this project was to 

support the installation of RE-based systems for providing energy access in at least 25 villages. 

One of the main goals of the Inception Mission was to refine this scope and collect information 

that would inform decisions on the specific technologies to be used, the village sites to be 

selected, and the business/management models to be employed. In addition, the Inception 

Mission would refine the number of households and villages to be covered by these systems, 

based on the approach and technologies selected.  

Research Technology Options and Develop Project Plan 

Prior to the Inception Mission, ADB, in consultation with the DRD, decided to focus Output 1 on 

three regions in the Central Dry Zone (CDZ) of Myanmar: Magway, Mandalay and Sagaing 

regions. ADB also determined that the preferred generation technology for the pilots will be 

solar PV and PV/diesel hybrid systems.  

The Dry Zone regions have a good climate for solar PV with an annual average daily solar 

insolation of 5.38 kWh/M2/Day. The region does experience a significant monsoon season 

centered between June and October. Table 2 and Figure 6 below provide monthly insolation 

data for the three regions included in Output 1. Solar PV charging systems should be designed 

to provide enough charging current during the worst insolation months. 
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Table 2: Average Monthly Solar Insolation Values (kWh/m^2/day) by region 

 

Source: "Assessment of Solar Energy Potentials for the Union of Myanmar." DEDE of Thailand and DMH of Myanmar 

(Sep. 2009) and author’s calculations. 

 

 

Figure 6: Average Monthly Solar Insolation Values (kWh/m^2/day) by region 
Source: "Assessment of Solar Energy Potentials for the Union of Myanmar." DEDE of Thailand and DMH of Myanmar 

(Sep. 2009) and author’s calculations. 

The Project Team found the current market for off-grid RE systems in the Dry Zone to be 

dominated by site-integrated solar home systems (SHS) and pre-packaged “Pico Solar” lanterns 

and very small SHS. The majority of the SHS come from a DRD program that provided systems 

to rural villages with a 100% subsidy (that is, for free to beneficiaries), but there were also a 

significant number of SHS that have been privately purchased and installed by homeowners 

themselves. 

In general, the quality of most of the SHS installations is quite low, and failure rates are high.1 

The reasons for the poor quality of installed systems can be attributed to a variety of factors, 

including lack of adequate technical training for dealers, installers and consumers. Poorly 

written specifications in the DRD procurement did not require product quality and/or safety 

accreditation, nor testing to accepted standards. This and the easy overland access from China 

have led to the predominance of relatively low-quality China-based products that do not meet 

international standards. These products are available in retail shops across the country, making 

higher quality and long-lasting components seem too expensive in comparison. End-user 

consumers have little understanding of their systems due to a lack of training and/or basic 

educational materials to teach how to best operate and maintain the systems. Myanmar is not 

                                                           
1 “DRD Solar Home Systems (SHS) in Myanmar: Status and Recommendations”. Chris Greacen. Report to the World 
Bank. (Jan 2015) 
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alone in dealing with poor quality solar PV installations. Similar problems have been widespread 

across much of the developing world throughout the history of the off-grid solar industry.2  

At the first meeting with staff from the DRD, the Project Team learned of DRD’s interest in the 

use of mini-grids as an alternative to individual home systems. Over the last year there have 

been a few mini-grid projects built with funding from the DRD. The Inception Mission Team was 

able to visit one of those projects in the Magway region and learned of other mini-grid projects 

that have recently been completed in Pyinoolwin township, Mandalay. 

It appeared that, in general, the farther the village was from the national grid and the lower a 

village was in GOM’s plans for electrification, the lower the average income and ability to pay for 

energy services. This meant that the communities who would receive the grid soonest would be 

able to afford a higher rate and/or level of service from mini-grids. The most remote villages also 

tended to be the poorest. This general observation led the Project Team to propose the 

utilization of two distinct types of mini-grids. Type 1 would include “Grid-ready” power 

distribution and consumer connections, including the use of revenue-grade pre-payment AC 

kilowatt hour (kWh) meters. Type 2 would be “Standalone” systems to provide basic low-power 

services only, and would not be designed to distribute power directly from the grid at any time. 

Standalone solar mini-grids could deliver basic lighting and low-power services to multiple 

households at prices competitive with the cheap SHS available from China. Power limited 

service levels mean that distribution wiring can be lightweight and cheap. Limiting consumer 

power level, timed service and/or prepaid meters are consumer load control approaches that will 

help limit overuse and load creep. This will allow standalone mini-grids to serve more 

consumers with fewer PV panels and batteries. 

Selection of Villages 

Out of a total of approximately 64,000 villages in Myanmar, GOM estimates that about 40,000 of 

them are currently un-electrified. MOEE has a grid extension plan that assigns a category from 

A to E for each village based on distance from existing transmission lines and associated 

infrastructure required for connecting to the national grid.  

The MOEE categories are as follows:  

1. Type A: Within 2 miles of 11kV lines with no need for upgraded substation capacity 

(About 4,700 villages fall into this category and will be included in the 1st phase of the 

World Bank supported grid rollout) 

2. Type B: 2-10 miles from 11kV lines, no need to upgrade substation 

3. Type C: Within 2 miles of 11kV lines, but need to upgrade substation 

4. Type D: 2-10 miles from 11kV lines, but need to upgrade substation 

5. Type E: More than 10 miles from 11kV lines, will require new transmission lines and new 

substations 

This project would focus on villages unlikely to be electrified in 1st phase (outside Type A).  

                                                           
2 “Shortcut to Failure: Why Whole System Integration and Balance of System Components are Crucial to Off-Grid PV 
System Sustainability” Eric T Youngren. 2001 IEEE Global Humanitarian Technology Conference Proceedings. 
(2011) 
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The Project Team found a wide range of conditions between the villages in terms of income 

level, agricultural productivity and current consumer energy options being utilized. Some 

villages will be able to pay more for electric services, but will demand higher levels of service 

and additional devices such as televisions, fans, and more. Other villages are less well-off and 

will be satisfied with a lower level of service as long as it is a high quality and reliably delivered 

at an affordable price. Further surveying using detailed questionnaires and aerial photo analysis 

would help to select the approximately ten villages that will receive pilot project installations. 

 

Figure 7: Myanmar home with pico PV system 
Source: TA 8657-MYA Project Team, 2015 

Business Models 

The Project Team found that for the most part, private sector RE companies are currently only 

developing projects for customers able to purchase systems up-front with cash. With the 

exception of one company (Proximity) offering financing for Pico PV lanterns, the companies are 

not yet willing to invest their own money in market development by offering consumer financing 

for product purchases or pay as you go (PAYG) energy service models. Several companies 

mentioned that the competition from cheap, low-quality products already available on the market 

makes it very hard to sell a significantly more expensive high-quality product, even though it will 

almost certainly have a much longer useful lifespan. This factor combined with the DRD’s 

program (100% subsidy, with an annual budget of USD 35-40 million) makes it difficult to 

convince villagers to pay for SHS scale systems.  

Uncertainty about grid expansion creates financial risk for PAYG mini-grids or similar models 

such as PAYG Pico PV kits and SHS. Prospective investors are concerned about what will 

happen to their business when the national grid reaches a village. Specifically, will the villagers 

continue to pay for expensive off-grid power service if they can connect to the grid and pay the 

highly subsidized tariff of 350 MK (about USD 0.035) per kWh? Additionally, will the national 
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grid allow the RE generation resources (PV, micro-hydro or biogas/biomass) to sell power into 

the grid and receive a fair payment for the energy produced? There are no standards, policies 

nor precedents for small-scale independent power producers, net-metering, or feed-in tariffs, all 

policies that help to assure investors of a predictable return on investment. These are important 

policy gaps that will need to be addressed before foreign investors will be interested in Myanmar 

as a market opportunity for large investments in grid-connected renewables, or off-grid 

renewables with the potential for grid connection in the future.  

One of the goals of this project is to demonstrate and validate business models for rural villages 

in Myanmar, such as the Distributed Energy Service Company (DESCO) model, through 

operation of the pilot projects as revenue producing assets. The data collected from consumer 

payments and mini-grid management will help establish credit history and show the viability of 

the business model. Revenues collected will pay for long-term operation and maintenance 

(O&M) as well as future battery replacements.  

In terms of technology this means that the mini-grids will need to be capable of disconnecting 

consumers if they do not pay for their service. There are several ways to accomplish this, 

including pre-paid meters as well as manual or remotely controlled switches/circuit breakers. 

Community Engagement 

The Project Team found that social management systems in village communities are generally 

quite strong. These are typically volunteer committees organized to manage and steward 

community resources, such as well (borehole) pumps and water storage tanks (cisterns). VECs 

have been effective in some villages in Myanmar, and the Project Team believed they can be 

formed to support and manage the installation, operation and maintenance of solar mini-grids as 

community scale electric companies. 

Two of the villages the Project Team visited had diesel-powered mini-grids in operation. In one 

village the diesel generator and distribution system is owned by an entrepreneur who provides 

service for a flat rate daily fee of 50 MK per light bulb per day and 100 MK per television per 

day. The other diesel mini-grid system was a streetlight-only system operated by a monastery.  

In order for mini-grid business models to be successful, the pilot projects would require active 

local community buy-in and effective organization and management.3 VECs can build on 

existing community leadership structures. Local control of consumer accounts as well as the 

payments to funders gives the VEC the ability to be flexible with their payment terms to 

accommodate seasonal incomes and hardship circumstances that arise in their communities.  

                                                           
3 "Microgrids for Rural Electrification: A critical review of best practices based on seven case studies". Daniel 
Schnitzer, Deepa Shinde Lounsbury, Juan Pablo Carvallo, Ranjit Deshmukh, Jay Apt, and Daniel M. Kammen. UN 
Foundation. (2014) 
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Figure 8: An example of an existing solar PV system in a village in Myanmar 
Source: TA 8657-MYA Project Team, 2015 

The United States Agency for International Development (USAID)’s publication “Hybrid Mini-

Grids for Rural Electrification: Lessons Learned” contains a discussion of community-run mini-

grids and raises these four key lessons learned related to this management structure:4 

1. Flat-fee tariffs with different categories are a good option for less wealthy end-users. The 

tariff rates must supply O&M funds, as well as replacement costs. 

2. Binding contracts are needed to secure local involvement and for the sake of the 

operation. Penalties enforcing this contract are fundamental. 

3. Involve the local community as much as possible and as soon as possible through 

financial or in-kind participation, connection fees, and the village committee. 

4. Community-run mini-grids have proved to be successful and this type of organization 

can have many positive impacts on the community itself in terms of self-governance and 

local buy-in for the electrification system. However, this approach also needs a long 

preparation period and much technical and social capacity building to compensate for 

                                                           
4 “Hybrid Mini-Grids for Rural Electrification: Lessons Learned” Simon Rolland; Guido Glania. Alliance for Rural 
Electrification (ARE). USAID. (2011) 
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the lack of skills and the potential for social conflicts. Therefore, the introduction of 

another partner, either private or public, to take over some aspects is preferable. 

3.4.2 Output 2: Geospatial investment plan 

One of the key goals for the Inception Mission was refining the Scope of Work for Output 2, 

which was only defined in general terms in the project’s Terms of Reference. ADB wanted to 

carry out a geospatial analysis of energy access options, to build on analysis already done by 

the World Bank. It was therefore crucial that the Project Team coordinates with the World Bank 

to avoid duplication and overlap. Towards this end, much of the work done on Output 2 during 

the Inception Mission focused on learning about what the World Bank has done already, what it 

plans for the future, and how the geospatial and GIS activities in Output 2 of the TA project can 

complement, and be complementary to, that work.  

Output 2 also included the development of an investment plan that will be derived in part from 

the geospatial analysis. As an initial step in that process, during the Inception Mission the 

Project Team collected information on the regulatory and policy frameworks governing off-grid 

electrification, the general investment climate, the various donor and government investment 

programs, and other factors that will influence the investment plan. 

National Electrification Plan 

The World Bank funded the first geospatial analysis on energy access and electrification in 

Myanmar, as part of the development of the National Electrification Plan (NEP) in 2013-2014. 

Under that project, the Earth Institute at Columbia University produced a geospatial least-cost 

electrification plan presenting a high-level strategy for achieving universal access for all 64,000 

villages in the country, through a combination of grid expansion and off-grid systems. The NEP 

recommended that the vast majority of villages in the country (greater than 99%) should be 

eventually connected to the national grid through a gradual rollout focused on the lowest cost 

households first and eventually extending to more remote areas. However, given that the 

timeframe for universal electrification is 15 years or more, the NEP also recommended a 

number of villages for what it calls “pre-electrification.” These villages would be good targets to 

receive off-grid systems in the intervening years so that they could have some level of electricity 

services earlier than if they had to wait for the grid.  

The geospatial plan developed by Columbia is a useful tool for high-level planning at a national 

level, but it has some weaknesses that limit its usefulness for making operational decisions 

about electrification at the village-level, especially for off-grid systems. In particular, there are 

several problems with the data inputs Columbia had available to it:  

1. Most of the population data used comes from the DRD’s nationwide database of 

villages, which generally dates back to 2001. Other population datasets are more recent 

and potentially more accurate, but are either not geo-located (as with the township-level 

data collected by the General Administrative Department) or are not yet available (as 

with the recent census).  

2. The geolocations of villages from the DRD data are not necessarily accurate. Further, 

the villages included in the DRD dataset do not always line up with villages in other 

datasets (e.g. one village for the DRD might be listed as three villages elsewhere).  
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3. The geolocations of transmission and distribution lines are not accurate. Columbia and 

its local partners created this dataset using hand-drawn maps from the Electricity 

Services Enterprise (ESE), so the geolocations of the lines are necessarily rough 

estimates.  

Columbia recognized these issues and worked with the World Bank and ADB on how to 

improve the data. However, Columbia’s team cautioned that using the data to develop an 

investment plan or make specific investment decisions would be very risky. Further data 

collection and due diligence would be needed.  

In addition, though GOM seems to have adopted the NEP in principle and is working with the 

World Bank to implement, the grid rollout plan developed by the MOEE does not follow the 

NEP’s recommendations. The MOEE’s plan is based largely on distance from the grid, with 

those villages within two miles of MV lines and requiring no substation upgrades to be electrified 

in the first Phase up to 2020. The NEP explicitly avoids this approach, by prioritizing larger 

population centres that are farther away from the grid but should be electrified first. As a result, 

the phased grid rollout in the current version of the NEP will likely deviate significantly from what 

the ESE does in practice.  

Future Geospatial Work 

As mentioned above, both the World Bank and ADB have funded geospatial work on energy 

access. This can be divided into three projects: 

1. Columbia’s team worked for the World Bank on a bridge grant before the World Bank’s 

larger electrification program went into effect. This bridge grant covered at least two 

activities: 

a. Analysis to compare the grid rollout plan developed by MOEE to the plan 

included in the NEP, and determine how much and where they deviate.  

b. Initial planning and design for how to improve the NEP in the future, and for how 

to operationalize its management and updating.  

2. The World Bank planned more extensive geospatial work under its large electrification 

project that started in September 2015. Columbia was in a strong position to implement 

this work but no project awards or decisions have been made yet. This work would 

include several components 

a. Updating the population and geolocation data in the original NEP to make it more 

accurate. This would involve reconciling different population data sources, 

collecting more accurate geolocations, and working with the ESE to create an 

accurate GIS dataset of transmission and distribution lines.  

b. Setting up a system for GOM to manage the geospatial energy data in the future. 

This would include making decisions on where the data would reside, how and 

when it would be updated, and related issues.  

3. Columbia was also under contract with the ADB to conduct some geospatial analysis 

under E4all program of the off-grid RE project. Columbia proposed to do the following: 
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a. Conduct pilot work on how to improve the data in the NEP, focusing on 

Mandalay. This would include working on the population issues described above, 

and working with ESE in Mandalay to train it on how to collect and keep track of 

GIS data on its MV lines.  

b. Rerun the NEP algorithm for Mandalay using the new data.  

c. Create a simple web tool to present the results. ADB had been interested in 

creating a real-time planning tool that GOM could use to make electrification 

decisions on specific villages, but for various reasons Columbia did not believe 

this would be possible.  

Investment Plan 

Based on the initial assessment and data received, there are approximately 40,000 unelectrified 

villages in Myanmar. Under the proposed World Bank and government programs, approximately 

4,700 have been prioritized for electrification by connecting to the distribution grid within five 

years. It was estimated that in order to reach 100% electrification by 2030 that an investment of 

approximately USD 5.9 Billion will be required for transmission and distribution only. The World 

Bank committed to invest USD 400 million by 2020 for electrification projects in Myanmar. Of 

this amount USD 300 million has been allocated for grid extension, USD 80 million for off-grid 

renewables, and USD 20 million for technical assistance.  

Regarding regulatory issues and the general investment climate, the Inception Mission 

produced the following findings: 

1. In 2015, the new Electrification Law and implementing rules did not include any specific 

framework for off-grid renewables except with respect to size. For all projects less than 

10 MW, approval is granted at the state level. In addition to the lack of regulations for off-

grid renewable deployment, there were no tariff-setting mechanisms, so projects are 

approved on a case by case basis. This under regulated market creates a high degree of 

uncertainty and therefore is not conducive to encouraging investment from the private 

sector. 

2. In addition to weaknesses in the regulatory framework for off-grid renewables, the 

absence of creditworthy off-take counterparties or credit history of consumers is a key 

risk that will deter private sector investment. 

3. The MOEE developed a national electrification plan, but specific information on which 

villages will be electrified and when is not publically available at the present. This lack of 

information and threat of displacement from grid extension creates a major risk and 

disincentive for private sector investment. 

4. The Foreign Investment Law (FIL) and Myanmar Investment Commission (MIC) process 

is clear and transparent and creates an enabling environment for private sector 

investment in the off-grid renewable sector. The FIL includes an income tax holiday and 

exemption from importation tax as well as other incentives for investment in the off-grid 

renewable sector. 

The current power generation capacity in Myanmar is predominantly hydro (71%) with natural 

gas and coal providing the balance of supply. The marginal cost of electricity is set by hydro, 
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and therefore on-grid renewables are not competitive except in those regions that are supplied 

by “off-grid” power based on diesel. In addition, electricity rates for residential customers are 

currently highly subsidized, thereby creating additional barriers to on grid RE deployment. Off-

grid RE, however, can still be economically viable, even without subsidies or incentives, in areas 

that are remote from the grid (>2 miles) or that rely on diesel. 

The energy development plan at the time of March 2015 focused on hydro, gas, and coal for 

new capacity. There were a total of 26 hydro projects, equivalent to more than 4,000 MW of 

capacity, planned between 2020 and 2025. The coal projects that were in development are 

expected to meet resistance in terms of public acceptance and so may continue to be delayed 

or potentially cancelled. With limited gas supply expected within next 5-8 years (due to lack of 

upstream investment), it is expected that there will not be any significant addition of capacity. 

Current subsidies are expected to be gradually reversed, but the process is expected to be 

protected.  

Current Electrification Status 

The current electrification status in the targeted three regions is summarized in Table 3 below. 

Table 3: Current electrification status in the three selected regions 
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Sagaing 5,987 839 2,356 303 217 255 3,970 2,017 274 

Magway 4,795 388 2,063 148 208 66 2,873 1,922 394 

Mandalay 4,624 843 1,356 274 171 70 2,714 1,910 172 

Total 15,406 2,070 5,775 725 596 391 9,557 5,849 840 

Source: Department of Rural Development, 2014 

The number of electrified villages (2014) in the three regions was estimated to be 9,557 and the 

number of unelectrified villages was 5,849. The current project targeted three regions (Sagaing, 

Magway, and Mandalay) for off-grid electrification.  

3.4.3 Output 3: Capacity development 

During the Inception Mission, the Project Team performed a preliminary assessment of the 

capacity development needs within the DRD, other government counterparts, and the RE sector 

in Myanmar more broadly. The preliminary assessment produced some initial findings that will 

help inform the design of this project output. 

One key area of concern for the project during the Inception Meeting was coordinating with the 

World Bank and other programs on their capacity development. As discussed in more detail 

below, the World Bank had already planned or implemented several capacity development 
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initiatives in a variety of areas. It was important to understand the details of those initiatives to 

avoid duplication or overlap.  

Government Capacity 

Based on several meetings with the DRD and discussions with other stakeholders, the Project 

Team developed the following findings on government capacity: 

1. The DRD staff in Naypyitaw working with the project has good relevant experience. The 

main counterpart, Dr. Soe Soe Ohn, worked with the Ministry of Science and Technology 

for several years as a biomass/biogas specialist. The DRD’s GIS specialist, Ni Lo Sar, 

has worked with the Columbia Earth Institute under the World Bank NEP and has strong 

technical skills in GIS software, as well as an understanding of the NEP database 

created by Columbia. Other counterpart staff members are trained engineers. 

2. Relevant government staff outside of the DRD team in Naypyitaw may not have as 

strong a capacity.  

a. Funding for the DRD’s SHS program is disbursed through state and regional 

governments, so officials at that level play a big role in determining how the 

program is implemented. In many cases these officials have little or no 

experience in the energy sector.  

b. The DRD also has officials at the township level who will play a big role in the 

various rural electrification programs going forward (for example, these officials 

were responsible for collecting information on villages the DRD was targeting for 

off-grid projects using World Bank funding in 2015-2016). It is not clear what 

training or experience these officials have in the energy sector. 

3. The main areas of need for government officials seemed to be training related to 

technical standards and capabilities (particularly for SHS), as well as system costs, 

operation, and maintenance. This seems to be particularly true for state/regional and 

township officials. The World Bank already provided some assistance in this area: they 

completed a review of the DRD’s SHS technical specifications, and advised the DRD on 

how to better design its program going forward. The World Bank also planned some 

capacity development around rehabilitating micro-hydro systems. The project would 

need to explore other potential areas of training, perhaps focused on solar “grid-ready” 

and “standalone” mini-grids.  

4. For GIS and geospatial work, the DRD’s main request was assistance in updating the 

data they have. At the time of the Inception Mission, most of the DRD’s population data 

was dated from 2001, and the village locations were not necessarily accurate (as 

described under Output 2 above). However, the World Bank and the Columbia Earth 

Institute explored providing assistance in this area, so it was not a strong area of focus 

for the project. Otherwise, the DRD did not have any specific capacity development 

requests related to geospatial energy planning.  

5. During the Inception Meeting on 6 March, the DRD also requested that ADB provide 

equipment and materials to support the DRD activities, particularly with regard to the 

geospatial component of the project. This would include training manuals, pamphlets, 

and other educational materials created as part of training for the DRD staff and others. 
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For other equipment such as computers, training tools (e.g. solar system components), 

and data collection tools (e.g. GIS trackers), the Project Team agreed to explore the 

possibility of providing these during the course of implementation, either through project 

funds or another source.  

Public Education 

One of the main areas of need for capacity development in this sector was public education, 

particularly regarding SHS and other off-grid solar products. In general, consumers in rural 

areas have a poor understanding of these systems, including: 

1. Lack of knowledge about how to differentiate between different quality systems and 

components, or how to test them before purchase.  

2. Lack of information on proper operation and maintenance of systems. The Project Team 

observed numerous instances of users overloading systems and making improper 

connections during its field visits, as well as system components like batteries that were 

severely degraded. The World Bank has reported similar findings, and they match 

similar experiences in other countries.  

3. Inability or unwillingness to take advantage of warranties offered by suppliers. The 

DRD’s program requires a warranty, but either this information is not communicated to 

users; users choose not to take advantage of the warranty when systems break down; or 

suppliers make it difficult or impossible to claim the warranty.  

 

 

Figure 9: Community meeting with Inception Mission team in monastery of Daing Gyi village, Magway 
township, Magway region 
Source: TA 8657-MYA Project Team, 2015 
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The World Bank had plans to address some of these public education issues as part of its 

program, and has done similar work in other countries (e.g. under the International Finance 

Corporation (IFC)’s Lighting Africa program). The Project Team discussed how this TA can 

contribute to this effort, but would need to find an area of focus, perhaps by focusing on solar 

mini-grids, on particular geographic areas around projects sites, or on providing preliminary 

education campaigns before the World Bank program can scale up. 

Technical Training 

Training for installers, technicians, and operators of off-grid RE systems in Myanmar is relatively 

weak. The country’s education system generally does not produce engineers who are 

immediately prepared to work in the sector without additional training, and there are limited 

programs providing practical training in this area. Many existing technicians receive their training 

either from solar providers themselves (e.g. Sunlabob/Relitec) or through international partners 

entering the market (e.g. Mitsubishi).  

The Project Team visited one training program being offered by the Myanmar Science and 

Technology Research Department under the Ministry of Science and Technology. Based in 

Yangon, this program offers 4-week training sessions in a range of different RE technologies, 

particularly solar. The program is free of charge, and can provide free accommodation to 

trainees from outside Yangon. It is limited in scope, with just over 20 students in the solar 

training program so far, but presented an interesting opportunity to scale up and improve such 

training in Myanmar in the future.  

Private Sector 

While focused on government counterparts, Output 3 of the project also allows for capacity 

development activities with the private sector. In discussions with various private sector actors 

during the Inception Mission, the Project Team determined the following: 

1. There are several solar providers with reasonably strong experience and technical ability 

either already operating in the market (e.g. SolaRise Systems, Earth Renewable Energy 

Company, Sunlabob/Relitec, Schneider, Myanmar Eco Solutions, Proximity) or exploring 

entry to the market (e.g. SunEdison). Some of these providers operate through local 

partners, but they generally provide good training and technical support to these 

partners.  

2. Most solar providers shared a strong concern about the competition presented by cheap, 

low-quality products available in the market. These products are generally offered with 

little or no installation support or after-sales service, and break down quickly, 

undermining the market for higher-quality, more expensive products and systems. 

Providers had similar concerns over the DRD’s giveaway program for SHS.  

3. Most providers were interested in exploring the idea of forming a business alliance or 

association that could help address these concerns by lobbying for standards and 

certification for solar products; better public education; technical training for installers 

and technicians; and other steps intended to improve the quality of solar products 

available in Myanmar.  
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Regulatory and Policy Capacity 

Output 3 also contains a component focused on improving the regulatory and policy framework 

for off-grid RE in Myanmar (this component is also covered somewhat by Output 2). There are a 

few clear problems with the current framework that would need to be addressed to promote 

broader adoption of off-grid technologies, namely:  

1. The DRD’s policy of giving away SHSs and other off-grid systems for free is severely 

undermining the market for such technologies, making it nearly impossible for private 

companies to sell better quality systems with after sales services profitably. To its credit, 

the DRD recognizes this problem and has committed to revisiting the policy after the 

2015-2016 fiscal year.  

2. The existing laws and regulations say almost nothing about how off-grid systems could 

be integrated into the grid when it arrives at a village. This makes any investment in 

mini-grids extremely risky, since investors cannot know how long they will be allowed to 

operate. The government is considering additional rules and regulations under the 

Electricity Law, but there is little information on whether they will address this issue. The 

DRD agreed that there is a need for guidelines for how to integrate mini-grids in the 

village when the village is connected to the grid, and is willing to consider 

recommendations for such guidelines based on the experience gained from the 

demonstration mini-grids under this project. 
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Section 4 Output 1 Activities and Achievements 

The following sections describe the activities and achievements under Output 1 of the project. 

4.1 IDENTIFY PROJECT SITES TO BE DEVELOPED 

During the Inception phase from February to April 2015, the DRD provided the Project Team 

with the following list of 25 beneficiary villages in Magway, Mandalay, and Sagaing. Table 4 

below gives a breakdown of the proposed villages by region.  

Table 4: Proposed 25 project sites 

Region Name of villages No 

Mandalay Madaya, Sinku, Kyaukse, Mahlaing, Tharzi, Taungthar, Nyaung U, 

Kyaukpadaung Pyinoolwin 

9 

Magway Magway, Chauk, Yenangyoung, Minbu, Salin, Thayet, Kamma, 

Mindone, Pauk 

9 

Sagaing Monywa, Ayartaw, Palae, Mawlaik, Phaungpyin, Depayin, Ye U 7 
Source: TA 8657-MYA Project Team, 2015 

During the Inception Mission, the Project Team made visits to two of these villages in Magway 

(Daing Gyi, Magway township; Poke Pa Kan, Chauk township) and Mandalay (Lalma, 

Pyinoolwin township; Myin Chi Naing, Kyaukse township), as well as two additional villages 

electrified by the DRD (Thee Pin village, Kyaukse township, Mandalay region and Min Yua 

(South), Chauk township, Magway region). 

The National specialists from Suntac Technologies then conducted additional field visits in late 

March and early April 2015 to survey six additional villages from the DRD list of villages in the 

Magway, Mandalay, and Sagaing regions: 

1. Koke Ko Gwa village (Yananchaung township) {Koatkokowe in DRD head office list}  

2. Kyee Mee village (Kanma township) { Kheemee in DRD head office list} 

3. Kone Char village (Salin township) {Konejar in DRD head office list} 

4. Kyauk Taing village (Min Done township) 

5. Pauk Lay Pin village (Min Bu township) 

6. Baw village (Thayet township) 

By May 2015, under the guidance of the Deputy Team Leader, the national team completed the 

field survey for the remaining villages from the DRD-selected 25 villages in the Magway, 

Mandalay, and Sagaing regions. The national team consisted of:  

1. Tin Myint (Deputy Team Leader) 

2. Chaw Nu (National GIS Specialist ) 

3. Than Than Khaing (Community Development Specialist) 

4. Pyone Kyi (Community Development Specialist) 

5. May Thu Htun (National Off-grid Solar PV Solutions Specialist) 

From the initial survey of the villages, it was found that: 
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1. Most of the villages preferred the installment basis contribution from the households for 

the upfront cost.  

2. If the installment basis contribution is allowed, the households want to know the number 

of installment payments. 

3. All villages visited are interested in the possibility of receiving a solar mini-grid from the 

TA, except for Kyauk Taing village, which was expecting to be connected to the national 

grid soon. 

4. A few villages are not willing to contribute their part in the project cost. 

The international team reviewed the field survey findings during a meeting at Suntac 

Technologies’ office in Yangon and planned for the combined field trip of international and 

national specialists to short-listed villages during the first week of June 2015. The Project Team 

coordinated with the DRD head office and regional offices for the additional field survey trips. 

The village selection criteria listed below was used to shortlist potential villages for the TA. 

1. At least 2 miles from national grid distribution line; 

2. Not be part of DRD national rural electrification programme; 

3. Accessibility (i.e. road quality) must be fair or good; 

4. Houses should not be scattered over large areas; 

5. Households must be willing to contribute 20% of installed cost; 

6. Households must be willing to pay for power service; 

7. Number of households should be enough for viable business operation. 

The 13 short-listed villages (from the DRD list of 25 villages) for further evaluation by the 

international team are listed in Table 5 and Figure 10 shown below. 

Table 5: 13 short-listed villages 

Region No. Township Village Tract Village 

Mandalay 

1 Kyaukse Sapataw Myin Chi Naing 

2 Taungthar Thamatku Taungkhamout 

3 Nyaung U Myaenee San Kan 

4 Kyaukpadaung Kyet Su Taw Kyet Su Taw 

 

Magway 

5 Magway Inntinegyi Inntinegyi 

6 Yenangyoung Kokogwa Koke Ko Gwa 

7 Minbu Poutnu Pauk Lay Pin 

8 Salin Kayone Kone Char 
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Region No. Township Village Tract Village 

9 Thayet Baw Baw 

10 Kamma Kheemee Kheemee 

11 Pauk Boe Hpyu Lone kan Boe Hpyu Lone Kan 

12 Pauk Poepyulonekan Poephyulonekan 

Sagaing 13 Phaungpyin Nanbone Nanbone 

Source: TA 8657-MYA Project Team, 2015 
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Figure 10: Map of locations of 13 short-listed villages 
Source: TA 8657-MYA Project Team, 2015 

 
During a meeting with U Khant Zaw, Director General of DRD, the DRD stated that it was open 

to villages suggested by the vendors. The following Project Team members then conducted field 

visits in June 2015: 

1. Kamalesh Doshi (Team Leader) 

2. Tin Myint (National Deputy Team Leader); 
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3. Eric Youngren (International Off-grid Solar PV Solutions Specialist) 

4. Tiia Riitta Granfelt (Gender Specialist) 

5. Chaw Nu (National GIS Specialist) 

In July 2015, the Project Team selected nine villages out of the 13 short-listed villages as 

project sites. These villages were grouped into the following procurement packages based on 

geography and system type as shown in Table 6 below.  

Table 6: Grouping of procurement packages 

Location System Type Village(s) 
Mandalay Standalone Taungkhamout 

San Kan 
Kyet Su Taw 

Mandalay Grid-ready Myin Chi Naing 
Magway Standalone Boe Hpyu Lone Kan 

Pauk Lay Pin 
Magway Grid-ready In Taing Gyi 
Magway Diesel hybrid system Baw 
Sagaing Standalone Nanbone 
Source: TA 8657-MYA Project Team, 2015 

At the time, the total cost estimate for the five procurement packages came to USD 593,300, 

with an estimated ADB contribution of USD 474,640 (80%). The estimated total number of 

beneficiary households was 1,538 at the time. 

The Project Team decided that each package would be bid out separately. Procurement of the 

mini-grid systems would follow the shopping method once ADB approves the proposed 

procurement plan and procurement documents. Table 7 on the following page provides village 

details and cost estimates. 
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Table 7: Village details and cost estimates for procuremennt packages 

 

Source: TA 8657-MYA Project Team, 2015 

 

 

No. Region Township Village Tract Village Name Households Population Installed Cost 

Estimate (USD)

Procurment 

Group

Total Cost Estimate for 

Procurement Group

1 Mandalay Kyaukse Sapataw Myin Chi Naing 190 915 81,200 1

2 Magway Magway Inntinegyi In Taing Gyi 199 1122 85,000 1

3 Mandalay Taungthar Thamatku Taungkhamout 120 520 43,800 2

4 Mandalay NyaungU Myaenee San Kan 217 977 79,100 2

5 Mandalay Kyaukpadaung Kyatsutaw Kyet Su Taw 103 484 37,600 2

6 Sagaing Phaungpyin Nanbone Nan Bone 195 597 78,000 3 78,000

7 Magway Pauk Boe Hpyu Lone Kan Boe Hpyu Lone Kan 245 1011 90,000 4

8 Magway Minbu Poutnu Pauk Lay Pin 74 336 27,500 4

9 Magway Thayet Baw Baw 195 739 71,100 5 71,100

1,538 6,701 593,300

80% ADB contribution 474,640

160,500

166,200

117,500

TOTAL
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In August 2015, based on discussions with ADB, the Project Team finalized the list of nine 

villages to be funded under the TA with a budget of USD 500,000 from the TA. The Project 

Team also identified three villages to be funded by an additional USD 300,000 of funding 

available from ADB’s E4All program.  

Table 8 below shows the final list of villages with cost estimates and the shopping packages 

agreed on at the time of review. There would be a total of 10 shopping packages with 1 or 2 

villages in each package. The Project Team planned to issue the RFQs for the first four 

packages (six villages) in September 2015. The RFQs for the additional packages (including the 

grid-ready and diesel-hybrid systems) would follow pending ADB approval of the technical 

specifications and additional funding.  

After discussions with ADB, the Project Team would contract with the selected vendors based 

on the shopping procurement method for packages 1 to 7. For packages 8 to 10 funded by ADB 

E4All, ADB would directly sign the contracts with the selected vendors based on the shopping 

procurement method. However, the Project Team would be responsible for monitoring the 

implementation of the mini-grid systems at all 12 villages.  
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Table 8: Summary of 12 villages with cost estimates and procurement groups 

 

Source: TA 8657-MYA Project Team, 2015 

 

 

 Group Total Cost 

Estimates 

(USD)

Group Total Cost 

Estimates 

(USD)1 Mandalay Nyaung U San Kan 217 977 22 79,100 1 79,100 1 79,100 63,280 Standalone

2 Mandalay Taungtha Taung Kha Mauk 120 520 12 43,800 2 81,400 2 81,400 65,120 Standalone

3 Mandalay Kyaukpadaung Kyet Su Taw 103 484 10 37,600 2 2 Standalone

4 Sagaing Phaungpyin Nanbone 195 597 20 78,000 3 78,000 3 78,000 62,400 Standalone

5 Magway Puak Boe Hpyu Lone Kan 245 1,011 25 89,300 4 116,800 4 116,800 93,440 Standalone

6 Magway Minbu Pauk Lay Pin 74 336 7 27,500 4 4 Standalone

7 Mandalay Kyaukse Myin Chi Naing 190 915 19 81,100 5 81,000 5 81,000 64,880 Grid-ready

8 Magway Magway In Taing Gyi 199 1,122 20 85,000 6 85,000 6 85,000 68,000 Grid-ready

9 Magway Thayet Baw 195 739 20 71,100 7 71,000 7 71,100 56,880 Diesel hybrid

10 Magway Yenangyoung Koke Ko Gwa 350 2,010 35 127,600 8 127,600 102,080 Standalone

11 Magway Chauk Poke Pa Kan 270 1,266 27 98,400 9 98,400 78,720 Standalone

12 Magway Salin Kone Char 152 621 15 55,400 10 55,400 44,320 Standalone

Total 794,800 513,400 794,800 635,840

80% ADB Contribution 635,840 410,720 635,840

Number of Procurement Packages 7

TownshipRegionNo. TypeOption A 

(Phase 2 Funds $500,000)

Option B 

(Phase 1 & 2 Funds 

$800,000)

Street

lights

Pop.HHsVillage Name Installed 

Cost 

Estimates

(USD)

ADB 

Contribution
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From July to September 2015, the Magway and Sagaing regions experienced extensive 

flooding in some areas. Nanbone village, the selected village in Sagaing, was severely affected 

and was not able to participate in the project. None of the other villages in the Sagaing region 

included in the list of 25 villages provided by DRD were suitable alternatives. In October 2015, 

the Project Team researched other replacement villages in the region in consultation with DRD. 

During the TA review meeting on 27 October, the Project Team requested that DRD provide a 

list of at least 2-3 suitable replacement villages in the Sagaing region as early as possible.  

In November 2015, the Project Team received a list of three candidate villages from DRD to 

replace the original villages from the Sagaing region, which dropped out of the project after the 

flooding in August. The Project Team then made plans to visit those villages in December to 

determine if they are good project sites. 

In addition, DRD asked the Project Team about changing one of the selected villages, Baw 

village, that has a diesel-hybrid system. DRD was worried that the villagers there would not be 

able to pay the 20% contribution, and wanted to switch to another area with a better ability to 

pay. The Project Team asked DRD to keep Baw and stated a plan to negotiate an acceptable 

payment solution with the village once the final costs were known. For example, some of the 

payment could be in the form of in-kind labor. DRD agreed to this approach, as long as there 

was a formal agreement with the village on the payment structure.  

In December 2015, the national team visited the following 2 villages in the Sagaing region. 

1. Yauk Thit Kan, (Khin U township; no. of HHs: 165; population: 668) 

2. U Aing Kyun (Sagaing township; no. of HHs: 142; population: 561) 

The survey teams found out that both of the listed above villages were viable for the project. U 

Aing Kyun village from Sagaing township was preferred because its economy and willingness to 

receive the project was higher. The Project Team then decided to draft the RFQ for this village.  

In January 2016, there were two developments that required the Project Team to identify two 

additional project sites during this time period:  

1. Taung Kha Mauk village included in contract G-02-MD decided to withdraw from the 

project due to their inability to pay the 20% contribution. DRD recommended a similar 

village named Son Lun in the same township. The Project Team visited the village and 

found it suitable for our project. ZPE agreed to change the village under the G-02-MD 

from Taung Kha Mauk to Son Lun. The contract signed with ZPE was then amended 

with a revised lower contract value on a prorated basis. 

2. Before the contract with ZPE as per RFQ 4 could be signed, DRD informed the Project 

Team that the village Boe Hpyu Lone Kan in Pauk township, one of the two villages 

under RFQ 4, was no longer interested in participating as they were expecting electricity 

at no cost from the newly elected government. DRD suggested another village in the 

same township called Mone Kone. The Project Team visited Mone Kone village and 

found it to be feasible. However, the replacement village was significantly smaller than 

the original village and so it would have to be awarded under a new procurement that 
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would be conducted later. Plans were made to bid out the replacement village under a 

separate RFQ. 

In February 2016, the Project Team also learned that Taing Gyi village, Magway township, 

Magway region was included in the grid extension plan under the NEP. The Project Team 

therefore decided to replace it with the village Mone Kone, Pauk township, Magway region in 

consultation with DRD. 

Finally, the Project Team earlier identified two villages in Sagaing region, namely Yauk Thit Kan 

(Khin U township; number of HHs: 165; population: 668) and U Aing Kyun (Sagaing township; 

number of HHs: 142; population: 561). These villages would be bid out through one RFQ in the 

final round of procurement. By the end of April 2016, the Project Team completed the selection 

of 12 villages for installation of solar PV mini-grids. 

In July 2016, the national team visited Gon Ma Ni village of Thayet township with SRS to explain 

the project and provide training on solar PV mini-grids. In August 2016, one of the 12 villages, 

Poke Pa Kan, decided not participate in the project, in spite of multiple visits and attempts to 

convince them. The national team visited Nga-Pya village in Sin Baung We township of the 

Magway region, another village identified by SRS. However, Nga-Pya village also decided not to 

participate in the project. The Project Team requested DRD at Naypyidaw and the township 

officer to identify a similar sized village preferably in the same township or nearby townships. In 

October 2016, the national team visited Kone Thar village located in the Kone Bo village track, 

Sin Baung We township, Magway region. Kone Thar village was suggested by DRD and was of 

similar size (270 households) to Poke Pa Kan. This village expressed interest in joining the 

project and in November 2016, an agreement was made with the villagers to join the project and 

make a 20% payment contribution to the mini-grid system. By the end of December 2016, all 12 

villages for the pilot PV mini-grid systems were finalized. 

4.2 SYSTEM DESIGNS AND TECHNICAL SPECIFICATIONS 

During February to April 2015, the Project Team held meetings with various RE providers in 

Myanmar and learned more about RE technologies and solutions available in the market. This 

included literature review, online research, and calls with solar providers in other countries (e.g. 

Simpa Networks from India) to discuss best practices. The Project Team then researched solar 

PV technologies and solutions for “grid-ready” and “standalone” mini-grid systems available in 

the market, and to scope out recommendations for the technologies to be used. Afterwards, the 

International Off-grid Solar PV Solutions Specialist began drafting initial specifications for the 

RE system designs. The International Off-grid Solar PV Solutions Specialist further developed 

the technical specifications, cost, and cash flow estimates for the RE system designs, with input 

from other members of the Project Team.  

By the end of May 2015, the International Off-grid Solar PV Solutions Specialist finished 

preparing the mini-grid performance and technical specifications. The technical specifications 

were designed to ensure basic safety, equipment quality standards, and installation best 

practices. The performance specifications were agnostic in terms of distribution technology (AC 

vs DC). It was proposed that the minimum consumer level would be 3 lights, 1 phone charge 
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per day. The Project Team prepared a draft version of the specifications in advance of the 

planned trips to Myanmar. 

In June 2015, the International Off-grid Solar PV Solutions Specialist developed cost estimates 

for mini-grids in 13 short-listed villages. One of the systems would be a PV/diesel hybrid system 

using an existing community-owned generator. Two of the short-listed villages appeared on 

MOEE’s list of villages to receive grid extension within five years. Thus, it was decided that the 

mini-grid systems at these villages would be designed and built to be “grid-ready” for integration 

with the national grid when it arrives.  

In July 2015, the Project Team finalized the project technical specifications to be included in the 

initial set of procurement documents for the standalone systems. These included performance-

based specifications, operational guidelines (e.g. tariff structures), and technical specifications 

for system components and installation. The Project Team also continued to research solar PV 

technologies and solutions for use in the system designs, including different types of pre-paid 

meters currently available internationally. The final system designs were planned to be 

completed after the procurement process and working with the selected vendors.  

In August 2015, the International Off-grid Solar PV Solutions Specialist and International Micro-

hydro Specialist held discussions with manufacturers to understand the specifications, 

capabilities and limitations of pre-paid meters. The technical specifications of mini-grids were 

then revised accordingly. The Project Team also decided that the final system designs would be 

completed after working in conjunction with the selected vendors, the DRD, and the villages 

themselves. In September 2015, the technical specifications for the grid-ready and hybrid 

PV/diesel mini-grids were revised and were ready for incorporation into the RFQ documents that 

were to be released to the six pre-selected vendors during the second round of procurement. 

In October 2015, the Project Team reviewed and responded to all of the questions received 

from vendors in response to RFQs 1, 2, and 4. The RFQs and technical specifications were 

revised to clarify the requirements for data logging, consumer usage metering and control, and 

include the option for vendors to supply pre-integrated PV streetlights as an alternative to 

streetlights powered by the solar mini-grids.  

The Project Team then discussed the draft RFQs (8, 9 and 10) for the 3 villages under ADB’s 

E4All program and finalized the technical specifications. The comments were also incorporated 

in technical specifications of other RFQs that included grid-ready and hybrid systems.  

In November 2015, based on the questions from the vendors and responses to RFQs 1, 2 and 

4, the technical specifications were updated for the balance RFQs including the RFQs for the 

ADB E4All villages. The six RFQs were issued with a submission deadline of 30 December 

2015. 

In December 2015, the Project Team reviewed and responded to all of the questions received 

from vendors in response to RFQs 5, 7, 8, 9, and 10. The RFQs and the technical specifications 

were revised to clarify the requirements for data logging and consumer usage metering and 
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control and include the option for vendors to supply pre-integrated PV streetlights as an 

alternative to streetlights powered by the solar mini-grids. 

In January 2016, the International Off-grid Solar PV Solutions Specialist met with ZPE to 

discuss details of the designs for the mini-grid systems for the first four villages, including 

detailed discussions of the system components and planned payment system using pre-paid 

meters. He also reviewed the responses to RFQs 6, 7, 8, 9 and 10. In response to a request 

from the Project Team, the lowest bidder SRS submitted additional technical information, 

including a single line diagram. Based on this information, the International Off-grid Solar PV 

Solutions Specialist confirmed that the responses of SRS are responsive and technically 

acceptable.  

In February 2016, the International Off-grid Solar PV Solutions Specialist had a meeting with 

SRS to confirm the technical qualifications of the equipment they offered and discussed logistics 

and their plans for the work under RFQs 5, 7, 8, 9 and 10. Based on the review of the 

information provided, it was confirmed that the system proposed were acceptable under the 

technical specifications of the RFQ. 

From April to May 2016, the Project Team continued to discuss the system designs and 

technical specifications with ZPE and SRS, the two contracted vendors, to provide clarifications. 

The Team Leader and International Off-grid Solar PV Solutions Specialist also explained the 

project to Jim Liston, ADB Principal Energy Specialist, based at the Myanmar Resident Mission 

in Naypyitaw, and responded to technical inquiries regarding the design and specification for the 

mini-grid systems under the project. 

From June to December 2016, the Project Team continued to discuss the system design and 

technical specifications with the two contracted vendors, and provided clarifications on the 

system specifications. These discussions were done to guide ZPE and SRS during 

implementation of the solar PV mini-grid systems.  

In January 2017, the International Off-grid Solar PV Solutions Specialist discussed and 

reviewed with both vendors the designs and specifications of secondary data loggers and its 

integration with existing data logging systems at villages. He got the clarifications from ZPE and 

SRS during meetings in Yangon during February 2017. The Project Team requested for these 

quotations from ZPE and SRS in response to a request from DRD to install secondary data 

loggers and logging systems at the mini-grid systems. This would allow the DRD township 

offices to have the capabilities to monitor the mini-grids remotely and keep track of performance 

indicators to provide valuable feedback and learning opportunities.  

After securing the quotations from both vendors, on 14 March, the Project Team sent a memo to 

ADB requesting approval of the quotations for secondary data loggers. ADB supported the 

memo in principle on 15 March, but had additional clarity questions and requested for additional 

documentation. On 29 March, the Project Team provided answers to ADB’s questions. ADB 

then approved the memo on 30 March. The Project Team then issued purchase orders for the 

secondary data loggers to ZPE and SRS. A purchase order for secondary data loggers and 

logging systems was issued to ZPE and was signed on 25 May 2017. In June, another 
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purchase order for the secondary data loggers and logging systems was issued to SRS. On 25 

July, SRS signed the purchase order. By the middle of September 2017, both ZPE and SRS 

successful installed the secondary data loggers and logging systems at the nine project villages 

under the TA budget. Members of the Project Team and DRD were able to view mini-grid 

performance data remotely from their computers. 

4.3 DEVELOP COMMUNITY ENGAGEMENT SYSTEMS 

During the start of the project from February to April 2015, the Project Team worked on an 

accountability system for the mini-grids by developing preliminary recommendations for the 

ownership and operation of RE systems, as well as local involvement in development and 

operation of the mini-grid systems. In March 2015, the Project Team held internal discussions 

regarding the ownership structures and operation of the RE systems, as well as local 

involvement in development and operation of the systems. The field visits included additional 

research into community engagement approaches. During the village survey, the Project Team 

met with village representatives to gauge their interest in participating in the project. The survey 

collected information on village representatives and attempted to identify good candidates for 

involvement in operating or managing the RE systems. In addition, the Project Team worked on 

developing the approach to community engagement that would be included in the procurement 

process. 

In May 2015, the national team carried out field visits and collected information about the 

willingness of communities to form a committee, collect revenue, and select youth for the 

training in O&M of the systems. The national team also identified the community leader and 

collected their contact details. For the final selection of the villages, the national team had 

meetings with villagers in 7 out of 13 short-listed villages in the Magway and Mandalay regions 

during June 2015 as shown in Table 9 below. 

Table 9: Shortlisted project sites visited by the Project Team in June 2015 

Region Township Village Tract Village Name 

 Mandalay Taungthar Thamatku Taungkhamout 

  Nyaung U Myaenee San Kan 

  Kyaukpadaung Kyet Su Taw Kyet Su Taw 

 Magway Thayet Baw Baw 

  Yenangyoung Koke Ko Gwa Koke Ko Gwa 

  Salin Kayone Kone Char 

 Kamma Kheemee Kheemee 

Source: TA 8657-MYA Project Team, 2015 
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The project options and requirements were discussed with the villagers in order to find out their 

willingness to participate in the project. The Project Team also informed the villagers that they 

were expected to elect a small village management committee with at least 50% of the women 

members to manage the project, to cooperate with the system supplier and to take responsibility 

for the financial management of the village investment and running costs, etc. Villagers also 

learned from the Project Team that at least two people from each village were going to be 

trained as village solar PV system O&M technicians and tariff collectors, one male and one 

female, to be gender balanced. In all the visited villages, both the men and women agreed to 

these project requirements. In addition, the Project Team worked on developing an approach to 

community engagement that would be included in the procurement process. 

During July to August 2015, the Project Team conducted research on tariff structures and 

payment systems for mini-grids, and held extensive internal discussions on the best tariff and 

payment approach for the pilot projects. A mini-grid energy and cash flow model was developed 

using Excel worksheets to estimate consumer usage patterns and evaluate various pricing 

tariffs and alternative fee-for-service schemes. The technical specifications of the mini-grids 

included general guidelines for vendors on community engagement. The Project Team made 

plans to work with vendors after the procurement process to develop detailed community 

engagement plans and hold meetings and negotiations with the selected villages.  

In October 2015, the Project Team began developing a draft operational agreement between 

the villages and the selected vendors to outline details of the community’s engagement, 

including the responsibilities of each party over the course of the project. During the review 

meeting on 27 October, ADB requested that DRD contact the selected villages to ensure and 

document their agreement on two key issues related to project implementation:  

1. Villages will provide the land required to site the solar PV systems 

2. Villages will commit to the required 20% contribution for the pilot mini-grid systems 

In January 2016, the International Off-grid Solar PV Solutions Specialist traveled to Myanmar 

with the national specialists to visit the villages awarded contracts for mini-grids under the first 

round of procurement (including the replacement village selected for contract C-G-02-MD). The 

Project Team was joined at the township offices and villages by three directors from ZPE. The 

villages visited were as follows: 

1. Village visit #1: Kyet Su Taw village, Kyaukpadaung township, Mandalay region 

2. Village visit #2: Son Lun village, Taungtha township, Mandalay region 

3. Village visit #3: San Kan village, Nyaung U township, Mandalay region 

4. Village visit #4: Pauk Lay Pin village, Minbu township, Magway region 

The Project Team developed an interactive lesson plan to teach basic energy efficiency and 

conservation concepts in a way that would be understandable and memorable for the villagers. 

ZPE assisted with the public educational program by providing equipment to demonstrate 
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efficiency concepts as well as the pre-paid meters, power limiters, streetlights and other 

equipment to be utilized in the mini-grids. All of the meetings were well attended and villagers 

listened attentively to the presentation. Each time, the presentations followed the same format 

described below: 

1. Opening remarks from DRD township official 

2. General explanation of the mini-grid project and operations from the Deputy Team 

Leader 

a. Description of project, including details on community contribution towards capital 

expense and household payments for power service using pre-paid credit meters 

3. Introduction to solar electricity and energy efficiency from the International Off-grid Solar 

PV Solutions Specialist, with translation by the Deputy Team Leader 

a. Description of why efficiency is necessary in off-grid systems, parallels between 

dry zone farmers and off-grid power consumers as compared to riverside farmers 

and grid connected consumers 

4. Demonstration using water tank as battery analogy for off-grid systems. The discussions 

were led by the International Off-grid Solar PV Solutions Specialist, with translation and 

help from the national specialists for all four villages. The demonstrations included:  

a. Bottle of water with holes of various sizes to represent various sized power 

consumers 

b. Cups of water poured into top of bottle to represent solar panel charging 

c. Cloth over cups to represent dust/dirt on the panels 

d. Sponges over the cups to represent clouds blocking solar power 

e. Water dumped out of cups to represent losses from shading 

f. Cups half-filled to represent lower power in morning and evening 

g. Participation from villagers to play roles of solar panels and consumers, removed 

pegs from holes to ‘turn on’ loads such as lights and appliances, draining water 

from bottle to represent discharging from battery. Solar panels ‘charging’ battery 

by adding water to the bottle. Participants had to recognize that the holes needed 

to be plugged in order for the solar panels to be able to recharge the battery.  

h. The demonstration was well received by all villages and they seemed to 

understand the lessons being taught. Many made remarks that indicated they 

enjoyed the demonstration and they will not forget the lessons learned. 

5. Demonstrations of electrical efficiency and equipment to be used in the mini-grids were 

conducted by ZPE directors exclusively in Burmese language. The demonstrations 

included the following: 
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a. Variety of light bulbs (incandescent, compact fluorescent lightbulbs, and light 

emitted diode (LED) lamps of similar brightness) using a plug in power meter to 

display power consumption of each type 

b. Comparison of tube type LED and fluorescent tube lamps 

c. LED colored lights and spinning fixture commonly used in altars 

d. Demonstration of LED street light 

e. Demonstration of operation of pre-paid meters and smart cards 

f. Demonstration of operation of 50 Watt power limiters 

6. Question and answer session. 

A selection of pictures taken during the field visits are provided in Figure 11 below. 

 

  

Figure 11: Pictures from basics of mini-grid trainings at villages 
Source: TA 8657-MYA Project Team, 2016 

During February 2016, per the request of DRD, the Project Team prepared a brief note on the 

project to be shared with all interested parties. Also, the Project Team drafted the O&M 

agreements to be signed between the vendor and the VEC and the land use agreement 
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between the land owner and the VEC. In March 2016, the Project Team visited the following 

villages: 

1. Myin Chi Naing village, Kyaukse township, Mandalay region 

2. Baw village, Thayet township, Magway region 

3. Koke Ko Gwa village, Yenangyaung township, Magway region 

4. Poke Pa Kan village, Chauk township, Magway region 

5. Kone Char village, Salin township, Magway region 

During the month of April 2016, the national team followed up with ZPE and SRS on the 

progress made in finalizing the number of households and O&M agreements with the villagers. 

In the following month of May, the International Off-grid Solar PV Solutions Specialist visited 

villages, with support by the national team, to discuss and finalize O&M agreements between 

the VECs and the vendors to determine the final number of households in each village.  

During the month of July 2016, the national team observed the collection of the 10% 

contribution from villagers at the two commissioned villages (San Kan, Nyaung U township; and 

Pauk Lay Pin, Minbu township). During the field visits, the national team met community 

members, VEC members, head of villages, youth groups within the village, and township DRD 

staff. During the field visits, all of the villages made requests for additional streetlights. The 

Project Team therefore confirmed the number of additional streetlights requested by each of the 

12 villages, as listed in Table 10 below. 

Table 10: Additional streetlights requested from project villages 

No. Village Number of additional streetlights requested 
1 Yauk Thit Kan 6 
2 Kone Char 5 
3 U Aing Kyun 7 
4 Koke Ko Gwa  8 
5 Mone Kone  6 
6 Gon Ma Ni 7 
7 Poke Pa Kan 8 
8 Myin Chi Naing  8 
9 Kyet Su Taw  6 
10 Son Lun 6 
11 Pauk Lay Pin 6 
12 San Kan Decided not to take additional streetlights 

 

In August 2016, the national team visited three villages and observed the collection of the 10% 

contributions by the villagers to be paid to ZPE for the mini-grid systems. The VEC members 

were trained in the use of computers for charging pre-paid cards to be used by the households 

for payment of charges for electricity consumed. 

Starting in late October 2016, the International Off-grid Solar PV Solutions Specialist, and the 

national team visited Kyet Su Taw village to observe the use of computers for charging pre-paid 
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cards for use by the households for payment of charges for electricity consumed. 

Recommendations were made to ZPE and the VEC to monitor and store the consumer 

payments data for future analysis. Then, in November, the International Off-grid Solar PV 

Solutions Specialist, continued to develop procedures for consumer energy purchase and 

consumption data collection and reporting with ZPE, SRS, and the VECs. In December, the 

International Off-grid Solar PV Solutions Specialist started making plans on how to best use the 

data collected from the consumers. 

In January 2017, the national team continued their efforts to get the O&M agreements and land 

ownership agreements signed for all 12 villages. By the end of March 2017, the national team 

acquired all the signed O&M agreements and land ownership agreements for all 12 villages. 

4.4 FACILITATE BIDDING AND PROCUREMENT 

At the start of the project, the Procurement Specialist, Oithip Mongkolsawat, held meetings with 

DRD officials and travelled to several of the proposed project sites in February 2015. During 

internal discussions, the Project Team developed a preliminary approach to procurement and 

shared it with the DRD and ADB during the Inception Meeting in early March 2015. These 

internal discussions regarding the approach to procurement focused on the possibility of 

investment by RE system vendors and operators to demonstrate public-private partnership 

models to mini-grid development. The Project Team drafted an internal procurement brief that 

outlined the general principles and goals for the procurement process and what procurement 

approach would be taken. During the Inception Meeting in early March, the Project Team 

shared the procurement brief and approach with DRD and ADB and how the goals would be 

achieved within the requirements agreed to by the DRD and ADB. 

In May 2015, the Project Team researched potential procurement approaches and tariff 

structures including desk research on similar projects and conservations with experts on 

business models used and lessons learned in other countries. Based on the research, the 

Project Team drafted procurement planning documents laying out the proposed procurement 

structure and approach and highlighted potential issues and questions to be resolved prior to 

officially launching the bidding process.  

The Project Team then had an internal meeting to discuss the procurement approach. The 

advantages and limitations of the shopping procurement method for a tender using the 

proposed performance based specifications, as well as difficulties in the selection of vendors 

based on lowest cost, were also discussed. It was agreed that the Project Team should develop 

a formula to evaluate and compare various offers from qualified vendors and select the lowest 

cost option. It was also decided that the procurement approach should also encourage the 

users, such as the villagers or village community, to purchase and use the most efficient 

devices to conserve electricity and provide it to the maximum number of beneficiaries. 

In June 2015, the Project Team arranged a workshop with potential suppliers/vendors of solar 

PV systems on 9 June 2015 at Sky Star Hotel in Yangon to find out their interest and willingness 

to participate in the project. The topics of discussion included project structure, village selection, 

technical specifications, village training/maintenance requirements, project financing and 

procurement process and schedule. With regards to procurement, the Project Team provided a 



53 

 

brief explanation of the procurement process as agreed with ADB, which was the shopping 

method and process which was particularly based on direct invitation to selected 

suppliers/vendors. However, in order to ensure that the invited suppliers/vendors would be 

technically responsive and have financial capabilities, a pre-screening process would be 

conducted. The Project Team provided a list of documents the suppliers/vendors would be 

required to be submit to the Project Team by the deadline of 26 June 2015. The following 

organizations submitted documents for pre-screening: 

1. Earth Renewable Energy 

2. Sunlabob 

3. KTK Electrical Engineering 

4. Parami Energy 

5. Solar Vision Services (NGO associated with Schneider) 

6. SolaRise Systems 

7. Talent and Technology  

8. Zaburitz Pearl Energy 

After the deadline for the submission of pre-screening documents on 26 June 2015, the Project 

Team evaluated the technical and financial capabilities of firms/NGOs that submitted documents 

according to pre-determined criteria, and pre-selected firms that had sufficient capacity to 

develop the pilot projects. 

In July, the Project Team had extensive discussions on the preparation of the procurement plan, 

including grouping the villages into procurement packages and developing cost estimates. The 

Project Team drafted the first RFQ for submission to ADB for approval, following ADB’s 

shopping procurement method. In August, the draft procurement plan and the first shopping 

document were completed. The Project Team then sent to ADB the RFQs to be issued to the 

six firms (Suppliers) for approval. ADB approved the first RFQ, procurement plan, and a 

summary of procurement groups of villages. Then, ADB approved the final draft of three 

packages of RFQs for standalone mini-grid system at four villages. The Project Team made 

plans to meet with DRD in early September to obtain their endorsement as well, before 

releasing the RFQs to the vendors. 

The first RFQ was for a standalone solar PV mini-grid for 217 households in San Kan village, 

Nyaung U township, Mandalay region. Three other packages covering 5 additional villages in 

Magway, Mandalay, and Sagaing would have the same RFQ structure. The Project Team would 

invite the pre-selected vendors to submit quotations for the four procurement packages in early 

September 2015, with a deadline for submissions of around 45 days. The Project Team 

discussed the RFQ documents with the DRD and obtained its endorsement for the procurement 

approach.  

The six pre-selected vendors were:  
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1. Earth Renewable Energy Co., Ltd., Myanmar 

2. Parami Energy Group of Companies, Myanmar 

3. SolaRise Systems, Myanmar 

4. Sunlabob Renewable Energy, Lao PDR 

5. Talent and Technology Co., Ltd., Myanmar 

6. Zaburitz Pearl Energy Co., Ltd., Myanmar 

The Project Team the reviewed the names of these suppliers in the ADB Sanction list and 

confirmed that none of them are in the sanction and cross-debarred lists.  

After ADB and DRD approved of the procurement approach and RFQs, the Project Team sent 

out the RFQs for three packages (references numbers G-01-MD, G-02-MD, and G-04-MG) to all 

six invited suppliers on 13 September, with a deadline for submission of quotations on 16 

October. 

The Project Team received requests for clarification from some vendors on procurement and 

technical issues, along with a request to extend the submission deadline. The Project Team 

sent responses to vendors in the first week of October, and at that time extended the deadline 

to 30 October 2015. The procurement schedule for the first set of RFQs is detailed in Table 11 

below. 

Table 11: Procurement activities and schedule 

Step Activities Estimated days Date 

1 
Pre-screening of potential Suppliers (including 

vendors consultation meeting on June 9, 2015) 

30 days 

 

3 Jul 2015 

 

2 
Prepare draft RFQ and submit to ADB for 

approval 
15 days 4 Sep 2015 

3 Send RFQ to six (6) invited Suppliers 5 days 
Three RFQs issued 

on 13 Sep 2015 

4 Receive Quotations from invited Suppliers 
45 days 

 

16 Oct 2015 

(original) 

 

30 Oct 2015 

(extended) 

5 

Review, prepare evaluation report and send 

recommendation for award of contract to ADB 

for approval 

15 - 30 days 

(max) 
14 to 29 Nov 2015 

6 
Approval of the evaluation report and 

recommendation by ADB 
7 days 

21 Nov to 6 Dec 

2015 
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Step Activities Estimated days Date 

7 

Issue Letter of Acceptance to the selected 

Supplier 

 

Negotiate and sign the Contract for Supply with 

the selected Supplier 

 

Start the assignment after signing the Contract 

for Supply 

15 - 30 days 

(max) 

5 Dec 2015 to 5 Jan 

2016 

8 Send signed contract to ADB for record 1 day 

 

6 Dec 2015 to 6 Jan 

2016 

 

9 

Negotiate and sign a Mini-Grid System 

Operation Agreement (paragraph 13 of Terms 

and Condition of Supply) 

 

Assist the Supplier and the Villages for an 

agreement on villages' 20% contribution 

30 days 
5 Jan to 5 Feb, 

2016 

10 

Complete delivery and installation at final 

destinations. (Purchaser will issue Acceptance 

Certificate after satisfactory commissioning in 

order to start the 3 year warranty period). 

150 days 3 Jun to 4 Jul, 2016 

 Total number of days until completion of 

installation 
313 - 343 days  

 

The Project Team then started preparing RFQs for two packages for grid-ready solar PV mini-

grids (one in Mandalay and one in Magway), and one package for a solar PV/diesel hybrid mini-

grid in Magway. In addition, in response to a request from ADB, the Project Team prepared 

RFQs for three additional packages for standalone solar PV mini-grids funded by the ADB E4All 

program. The Project Team made plans to issue the RFQs for these packages after the first 

round of quotations were received to gain a better idea of project costs and vendors’ interests. 

On 30 October 2015, the following bids listed in Table 12 were received from invited bidders:  

Table 12: Bids received on 30 October 2015 

RFQ no. No. of Bidders Bidders' Names 

G-01-MD 5 

Earth Renewable Energy Company   
Parami Energy   
SolaRise Systems  
Sunlabob   
Zaburitz Pearl Energy 

G-02-MD 5 Earth Renewable Energy Company   
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RFQ no. No. of Bidders Bidders' Names 
Parami Energy   
SolaRise Systems   
Sunlabob   
Zaburitz Pearl Energy 

G-04-MG 6 

Earth Renewable Energy Company   
Parami Energy   
SolaRise Systems  
Sunlabob   
Zaburitz Pearl Energy 
Talent and Technology 

 

Five quotations were received from invited suppliers for packages G-01-MD and G-02-MD and 

six quotations were received for package G-04-MG. In November 2015, the Project Team 

evaluated the quotations and recommended awarding the contracts to ZPE, which was the 

lowest priced responsive bidder for all three packages, with the following amounts: 

1. Package 1: G-01-MD - USD 76,500 

2. Package 2: G-02-MD - USD 82,110 

3. Package 4: G-04-MG - USD 130,254 

The memo for recommendation to award the contract was prepared and submitted to the ADB 

on 10 November 2015 and was received by the ADB without objection on 13 November 2015. 

The Project Team then created a draft contract that went through internal review. The Project 

Team made plans to arrange the signing of the contract between the Project Team and ZPE in 

early December 2015.  

Following the first round of procurement, the Project Team updated the procurement cost 

estimates and budget based on the actual bids for the first three RFQs, and updated the 

number of households in each village. The new estimate for the ADB contribution became USD 

532,000 for two reasons:  

1. The first round of bids were slightly higher than the original estimates 

2. The number of households in one village (Myin Chi Naing village, 1 of the grid-ready 

systems) was higher than what was originally provided by the DRD, raising the cost 

estimate for that village 

Based on the new estimates, the Project Team decided to delay the RFQs for the following two 

villages:  

1. Sagaing village  

2. Taing Gyi village (One of the grid-ready systems)  

The Project Team issued the second round of procurement on 29 November 2015, with the 

deadline for submission at the end of December. This round of procurement included five RFQs:  

1. RFQ G-05-MD for a grid-ready solar mini-grid 
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2. RFQ G-07-MG for a diesel-solar hybrid mini-grid 

3. RFQ G-08-MG for standalone solar mini-grid (funded by ADB E4All) 

4. RFQ G-09-MG for standalone solar mini-grid (funded by ADB E4All) 

5. RFQ G-10-MG for standalone solar mini-grid (funded by ADB E4All) 

Following ADB's approval of the Project Team’s recommendation to award the contracts for the 

three RFQs already issued as the first round of procurement for the project, the Project 

Team accepted all three quotations from ZPE and issued Notifications of Award Contracts to the 

company on 9 December 2015 as per details here-under: 

1. C-G-01-MD, covering San Kan village in Mandalay region. 

2. C-G-02-MD, covering Taung Kha Mauk and Kyet Su Taw villages in Mandalay region. 

3. C-G-04-MG, covering Boe Hpyu Lone Kan and Pauk Lay Pin villages in Magway region. 

Copies of all three contracts, dated 11 December 2015, were sent to the company for signature 

and were then returned to the Project Team for signature afterwards. However, before both 

parties signed the contracts, DRD informed the Project Team that one village namely "Boe Hpyu 

Lone Kan" under contract C-G-04-MG withdrew its participation in the project. Thus, the Project 

Team withheld the signing of the contract until the Project Team could find an appropriate 

replacement village or other remedial action, with prior approval from ADB. 

During the month of December, the Project Team responded to questions from vendors related 

to the second round of RFQs. The questions this time were related to the specific requirements 

for grid-ready and PV/diesel hybrid systems as well as further clarification of the requirements 

for battery replacement after the three-year service contract, and/or prorated payments to the 

village electrification committees for use towards future battery replacement when it becomes 

required. 

By 30 December 2015, all six bidders’ submitted quotations for packages G-08-MG, G-09-MG 

and G-10-MG that were all issued on 29 November 2015. Five bidders submitted quotations for 

G-05-MD and G-07-MG in Table 13 below: 

Table 13: Submitted quotations for G-05-MD and G-07-MG 

Packages Bidders 
G-05-MD and G-07-MG Earth Renewable Energy Company 

Parami Energy 
SolaRise Systems 
Sunlabob 
Zaburitz Pearl Energy 

G-08-MG, G-09-MG, and G-10-MG: Earth Renewable Energy Company 
Parami Energy 
SolaRise Systems 
Sunlabob 
Talent and Technology  
Zaburitz Pearl Energy 

 



58 

 

SRS proposed the lowest price for all five packages. In January 2016, the Project Team 

conducted the technical evaluation of SRS to confirm its compliance to the technical 

specifications. After technical clarification with SRS, the Project Team found that the bidder 

substantially complies with the technical specifications and stands as the lowest evaluated price 

bidder for all packages, pending a final evaluation to be completed in early February 2016. 

As mentioned earlier, under package G-04-MG, Boe Hpyu Lone Kan, Pauk township in the 

Magway region withdrew its participation in the project. After consultation with ADB, the 

determination was that the Project Team would continue to proceed in signing the contract with 

the successful bidder ZPE, covering only the remaining village (i.e. Pauk Lay Pin, Minbu 

township, Magway region). The Project Team would then notify ZPE accordingly, and cancel the 

Notification of Award of Contract No. C-G04-MG dated 9 December 2015, and provide a new 

notification with a revised contract price. 

In February 2016, the Project Team signed amended contracts for C-G-02-MD and C-G-04-MG 

to make the village changes discussed above. The letter of acceptance and contract paperwork 

were issued for contracts C-G-05-MD and C-G-07-MG after getting no objections from ADB. 

The recommended letter of acceptance and contract paperwork were submitted to the ADB 

E4ALL program for their signatures for C-G-08-MG, C-G-09-MG and C-G-10-MG. 

In March 2016, the Project Team signed amended contracts for C-G-02-MD and C-G-04-MG to 

make the village changes discussed above. ADB’s E4ALL program also signed and issued 

contracts to SRS, as per recommendations given by the Project Team. The Project Team also 

announced to all six pre-screened vendors the results of the second round of procurement. 

On 12 March 2016, the Project Team issued the third round of procurement comprising the last 

two RFQs to the six pre-screened vendors. The deadline for submission of quotations was 7 

April 2016. These RFQs are listed in Table 14 below:  

Table 14: Last two RFQs in third round of procurement 

RFQ Village(s) 
G-03-SG U Aing Kyun, Sagaing township, Sagaing region (142 households) 

Yauk Thit Kan, Khin U township, Sagaing region (165 households) 
G-06-MG Mone Kone, Pauk township, Magway region (154 households) 
 

In April 2016, quotations were received for both RFQs within the set deadline from all six 

bidders listed below: 

1. Earth Renewable Energy Company 

2. Parami Energy 

3. SolaRise Systems 

4. Sunlabob 

5. Talent and Technology 

6. Zaburitz Pearl Energy 
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SRS substantially complied with the technical specifications and stood as the lowest evaluated 

price bidder for both packages. Following an assessment of the company's capacity, resources 

and financial capability, the company had enough capacity to carry out the project at additional 

villages. Therefore, the recommendation was made to award the contracts to SRS. This 

recommendation was sent to ADB for approval on 21 April and the no objection notification was 

issued by ADB on 24 April 2016.  

In May 2016, the Project Team signed the two contracts listed in Table 15 for three villages with 

SRS, completing the last round of procurement. 

Table 15: Contracts signed with SRS in last round of procurement 

Contract Village(s) 
C-G-03-SG U Aing Kyun, Sagaing township, Sagaing region (142 households) 

Yauk Thit Kan, Khin U township, Sagaing region (165 households) 
C-G-06-MG Mone Kone, Pauk township, Magway region (154 households) 
 

In August 2016, streetlights were installed and commissioned at four villages and other 

streetlights went through installation at a balance of five villages under the TA funding and three 

villages under E4ALL funding. Feedback from villagers at the first four villages indicated that the 

streetlights did not provide enough illumination for adequate community area lighting services. 

The technical specifications required one streetlight for every ten households. Due to the size of 

each household compound and distances between households, the streetlights are often as 

much as 100 feet apart. This created inconsistent light levels with dark spots in between the 

illuminated areas. Ten out of the 12 communities, as well as the township officers of DRD, have 

requested for additional streetlights. The national team then confirmed the number of additional 

streetlights the villagers wanted and verified that the villages are willing to contribute to 20% of 

the additional streetlights for eight or nine villages. 

As the supply, installation, and O&M of additional streetlights for three years will also be 

included, and as the Project Team has selected vendors based on the lowest offer following the 

shopping method, it will be beneficial for the communities to request the contracted vendors for 

the additional streetlights. The Project Team made a request to ZPE and SRS to submit 

quotations for additional standalone streetlights of up to eight streetlights per village. Then, the 

Project Team made plans to submit a memo to ADB requesting for approval for amendments to 

the contracts with ZPE and SRS. 

The quotations for additional streetlights submitted by both vendors indicated a cost of USD 

790/unit for ZPE for three villages and USD 670-730/unit from SRS, depending on location of 

the villages. Based on the quotations received, the total maximum additional cost was USD 

33,008 under the TA funding and USD 7,592 for two villages covered under the E4ALL funding. 

This total of USD 33,008 and USD 7,592 could have been funded through the available surplus 

from the procurement budget of USD 500,000 for the TA and USD 200,000 for E4ALL funds 

respectively. 

The Project Team also discussed the importance of the role of the DRD township offices in 

monitoring and evaluating the mini-grids over a period of three years under the contracts with 



60 

 

the vendors. DRD requested that the township offices should have the capabilities to monitor 

the mini-grids remotely. Additional data logging systems with remote access through mobile 

data networks would enable DRD officers and engineers to remotely monitor operation of the 

mini-grid systems in real time and keep track of performance indicators to provide valuable 

feedback and learning opportunities. Therefore, the Project Team also requested ADB to 

approve the additional procurement of data loggers for each mini-grid system, with the following 

technical specifications:  

1. Data loggers will measure DC battery voltage, PV array charging power (DC Amps), 

solar energy production (kWh) and inverter power consumption (DC Amps). Data will be 

recorded at least every five minutes. 

2. Data will be displayed in graphical and tabular formats, available via online access 

(cloud server), local network or remote (GSM) data connection. 

Each mini-grid battery system would require a data logging system. In some villages, the mini-

grids were divided into several parallel “modular” systems each serving a different distribution 

feeder circuit. In that case, each village will require multiple data logging systems.  

There were 21 battery systems to be monitored across all nine villages under the TA. Of those 

systems, 11 were using 96 Volts battery banks and 10 were using 48 Volts battery banks. The 

estimated cost of one data logger was USD 500. Thus, a maximum cost of 21 data loggers 

would cost USD 10,500. 

Under the E4ALL program-funded mini-grids, there were seven battery systems using 96 Volts 

battery banks to be monitored across two villages. The estimated cost of one data logger was 

USD 500. Thus, the maximum cost of seven data loggers would be USD 3,500. 

ADB approved the memo for additional streetlights as well as data loggers on 29 August 2016. 

The Project Team then issued contract amendments to ZPE and SRS for procurement and 

installation of the additional streetlights. In September, the Project Team prepared the technical 

specifications for the data loggers and made a request for price quotations from ZPE and SRS.  

In October 2016, contract amendments for procurement of additional streetlights were fully 

signed between the Project Team and the vendors, ZPE and SRS. A contract amendment was 

not made to contract C-G-05-MD at Myin Chi Naing village because the village stated that it 

could not afford to pay the 20% contribution for the additional streetlights. 

One of the 12 villages, namely Poke Pa Kan with 262 households, did not agree to participate in 

the project, in spite of multiple visits and attempts. The Project Team identified a village of 

similar size (270 households) called Kone Thar village located in the Kone Bo village track, Sin 

Baung We township. Kone Thar village expressed interest in joining the project and agreed to 

make the 20% payment contribution to the mini-grid system. In November 2016, Kone Thar 

village, the replacement village for Poke Pa Kan village under contract C-G-09-MG with SRS, 

agreed to the 20% financial contribution to the mini-grid system. The Project Team then issued 

a draft contract amendment to SRS to review. SRS approved the draft of the contract 

amendment and it was then reviewed by ADB. The official contract amendment was issued to 

SRS in December 2016 for their signature of approval.  
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In December 2016, U Khant Zaw, Director General of DRD, requested that a PV/diesel hybrid 

mini-grid system be installed for demonstration at one of the 12 villages under the TA. Based on 

this request, the Project Team surveyed all 12 villages where solar PV mini-grids were installed 

to find out the feasibility of installing a PV/diesel hybrid mini-grid system. One of the 12 villages, 

Pauk Lay Pin, had a community diesel generator installed at the village. Based on the survey, 

the Project Team proposed to install the manual changeover switch or mechanical circuit 

breaker that would connect the community diesel generator with the PV mini-grid. On 23 

December, ADB approved the procurement of a manual changeover switch or mechanical 

circuit breaker to install a PV/diesel hybrid mini-grid system at Pauk Lay Pin village.  

In January, ZPE signed a purchase order that the Project Team issued to install a PV/diesel 

hybrid mini-grid system at Pauk Lay Pin village. During the month, the Project Team issued to 

ZPE an amendment to contract C-G-01-MD for procurement of seven additional streetlights at 

San Kan village. The contract was fully signed between the Project Team and ZPE on 20 

January.  

The procurement of the mini-grid systems, additional streetlights, and supporting equipment for 

a PV/diesel hybrid mini-grid at the project villages was completed in February 2017. The 

remaining equipment to be procured at the time was the secondary data loggers. This 

technology would allow the DRD township offices to remotely monitor the mini-grid systems at 

all the project villages. A purchase order for secondary data loggers and logging systems was 

issued to ZPE in May and another purchase order was issued to SRS in June. By mid-

September 2017, the secondary data loggers and logging systems were successfully procured. 

In May 2017, ADB made a request to procure laptop computers, printers, and spare toners for 

all 12 project villages to provide the village communities with basic technology to support 

management of the pilot mini-grid systems. The Project Team developed an RFQ for laptop 

computers, printers, and spare toners. The RFQs were issued to the following computer 

equipment vendors on 22 June 2017: 

1. KMD Company Limited 

2. Unique IT and Mobile Center 

3. Laser IT and Mobile Tech 

4. Technoland 

5. Gandamar Office Machine Co., Ltd 

6. Citicom 

7. Computer Technical Team (Trading) Co., Ltd. 

In July and August 2017, the Project Team then evaluated the quotations submitted by the 

following companies: 

1. KMD Company Limited 

2. Unique IT and Mobile Center 

3. Citicom 
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4. Laser IT and Mobile Tech 

Based on the review of technical specifications and the costs of the quotations submitted, the 

Project Team made a recommendation to ADB for the laptop computers and spare battery 

packs and inkjet printers and spare toners to be procured through Citicom. ADB approved of the 

recommendation from the Project Team. The Project Team then produced two purchase orders 

with Citicom for the following items. 

1. 12 laptop computers and 12 spare battery packs 

2. 12 inkjet printers and 24 spare toners 

Citicom delivered all the equipment to the Project Team by the end of August 2017. 

4.5 CONSTRUCT AND COMMISSION RE SYSTEMS 

In March and April 2016, ZPE commenced construction of the solar PV mini-grids at four project 

villages. SRS also initiated system design and procurement of the mini-grid equipment at five 

project villages. By May 2016, the International Off-grid Solar PV Solutions Specialist, along 

with the Deputy Team Leader, National Off-grid Solar PV Solutions Specialist, National GIS 

Specialist, and Community Development Specialists reviewed the mini-grid systems installed by 

ZPE at San Kan village and Pauk Lay Pin village. These mini-grids were commissioned 

successfully. ZPE also continued the installation of systems at the remaining two villages, Son 

Lun and Kyet Su Taw, in their contracts. SRS initiated the detailed system design and 

procurement of goods for the other eight villages under their contracts.  

In June 2016, the national specialists reviewed the commissioned mini-grids at Kyet Su Taw 

village and Son Lun village under the contracts with ZPE. From June to July, SRS continued 

with the installation of the mini-grid systems at the eight villages under its contracts.  

In August 2016, the Project Team issued commissioning certificates to ZPE for successfully 

passing the commissioning tests for the pilot mini-grid systems. The International Off-grid Solar 

PV Solutions Specialist and the National Off-grid Solar PV Solutions Specialist approved of the 

commissioning certificates to ZPE for the following villages: 

1. Kyut Su Taw, Kyauk Padaung township 

2. Pauk Lay Pin, Min Bu township 

3. San Kan, Nyaung U township 

4. Sun Lun, Taung Thar township 

Myin Chi Naing village was lighted in August by SRS as a test run and the whole village was 

very happy to see the bright lighting service. During the month of August, SRS continued with 

the design, procurement, and installation of the mini-grids systems at the contracted villages 

under the TA funding and two villages under the E4ALL funding.  

During September 2016, the national team tested the successfully commissioned the mini-grids 

installed by SRS at the following three villages. 

1. Kone Char, Salin township 
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2. Myin Chi Naing, Kyaukse township 

3. Koke Ko Gwa, Yenangyoung township 

In October 2016, the Project Team conducted commissioning tests for the following villages 

under SRS: 

1. Myin Chi Naing, Kyaukse township 

2. Koke Ko Gwa, Yenangyaung township 

3. Kone Char, Salin township 

On 7 November 2016, the Project Team issued official commissioning certificates to SRS for 

passing the commissioning tests for the following villages: 

1. Myin Chi Naing, Kyaukse township 

2. Koke Ko Gwa, Yenangyaung township 

3. Kone Char, Salin township 

All the official commissioning certificates were signed by the International and National Off-grid 

Solar PV Solutions Specialists. 

Payment was issued to SRS on 27 November 2016 for 70% of the value of contract C-G-05-

MG. This payment was issued for completing the installation and commissioning of the mini-grid 

system at Myin Chi Naing village and for passing the commissioning tests. 

On 19 and 20 December 2016, the Project Team issued official commissioning certificates to 

SRS for passing the commissioning tests at the following villages: 

1. U Aing Kyun, Sagaing township 

2. Mone Kone, Pauk township 

3. Kone Thar, Sin Baung We township 

Payment was issued from the Project Team to SRS on 22 December 2016 for completing the 

installation and commissioning of the mini-grid systems and for passing the commissioning tests 

for contract C-G-06-MG at Mone Kone village. 

During January 2017, the Project Team completed the construction and commissioning of all 

pilot mini-grid systems at the 12 project villages. The Project Team issued official 

commissioning certificates to SRS on 16 January for passing the commissioning tests at the 

following villages: 

1. Yauk Thit Kan, Khin U township 

2. Gon Ma Ni, Thayet township 

Payment was issued to SRS on 19 January for completing the installation and commissioning of 

the mini-grid systems and for passing the commissioning tests for the following contracts: 

1. Contract C-G-03-SG, U Aing Kyun village and Yauk Thit Kan village 

2. Contract C-G-07-MG, Gon Ma Ni village 
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By the end of January 2017, the Project Team completed the construction and commissioning 

of all pilot mini-grid systems at the 12 project villages and issued all official commissioning 

certificates to the vendors for passing the commissioning tests. By the end of February 2017, 

the Project Team issued to ZPE and SRS official acceptance certificates for the mini-grid 

systems at all the project villages.  

On 17 March, the Project Team issued payment to ZPE for procurement and installation of 

additional streetlights at the following villages: 

1. Contract C-G-01-MD: San Kan village, Nyaung Oo township, 7 units 

2. Contract C-G-02-MD: Kyet Su Taw village, Kyauk Pa Daung township, 6 units 

3. Contract C-G-02-MD: Son Lun village, Taung Thar township, 6 units 

4. Contract C-G-04-MG: Pauk Lay Pin village, Min Bu township, 10 units 

The national specialists completed the inspection of the streetlights SRS installed at Mone Kone 

and U Aing Kyun villages from 5 to 8 May 2017. Acceptance certificates for completing 

installation of the additional streetlights at Mone Kone and U Aing Kyun villages were issued to 

SRS on 24 May 2017 followed by payment for the equipment. 

During 23 August to 2 September, Project Team delivered the 12 laptop computers and spare 

batteries and five inkjet printers and spare toners to the project villages. During the Project 

Turnover Ceremony on 6 September 2017, DRD agreed that they would deliver the remaining 

seven inkjet printers and spare toners to the other villages that did not receive the equipment 

yet. The Project Team procured the laptop computers and inkjet printers to support the project 

villages in the administration and management of the mini-grid systems. 

4.6 POST INSTALLATION SURVEY 

During the field visits in June 2016, the Project Team discussed the usefulness of the ADB TA 

with villagers and the difficulties and problems they encountered during and after the 

implementation of the project. The village communities were very happy with the installed solar 

PV mini-grids as well as the pre-paid metering systems. The four villages where the mini-grids 

constructed by ZPE have been successfully commissioned were ready to pay their 10% 

contribution. 

The Team Leader interviewed U Than Tun, one of the villagers at San Kan village. He 

mentioned that the quality of his life has improved a lot after getting electricity from mini-grids. 

He no longer faces fire hazards since he no longer needs to use kerosene lamps. He was 

initially skeptical about the project, but was now glad that he got connected to the mini-grid. 

The villagers wanted to get additional streetlights because, based on the village layout, one 

streetlight per 10 households was found to not be enough to avoid dark spots in the villages. On 

average, an additional five to eight additional streetlights would be required to provide adequate 

street lighting. The nearby villages also wanted to get mini-grid systems under the project. Most 

villagers wanted to get more electricity to use a TV, fan, and refrigerator, and for cooking in the 

early morning before going to the field and in the afternoon, and during their leisure time to 

watch TV after coming back from the field. 
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During September 2016, the Project Team discussed plans for sending the International Off-grid 

Solar PV Solutions Specialist into the field in February 2017 to conduct post-installation surveys. 

The Project Team worked on finalizing the scope of this activity. During October and November 

2016, the Team Leader and International Off-grid Solar PV Solutions Specialist reviewed the 

data and commissioning reports from the villages and developed data reporting procedures. 

Post-installation survey forms were then developed for use throughout all the villages under the 

project. The International Off-grid Solar PV Solutions Specialist and the national specialists then 

conducted post installation surveys and inspections between 28-31 October 2016 at the 

following villages: 

1. Kyet Su Taw (28 October) 

2. Koke Ko Gwa (29 October) 

3. Son Lun and San Kan (30 October) 

4. Kone Char (31 October) 

5. Myin Chi Naing (1 November) 

In January 2017, the International Off-grid Solar PV Solutions Specialist continued to review and 

analyze data collected in November and December 2016. During the month, the National Off-

grid Solar PV Solutions Specialist interviewed the VEC members about the potential productive 

use of electricity in various villages. The Project Team discussed and planned for additional post 

installation surveys during the month of February 2017. 

By the end of March 2017, the Project Team completed the post-installation surveys at all 12 

project villages. The National Off-grid Solar PV Solutions Specialist conducted the surveys at 

each village after being trained by the International Off-grid Solar PV Solutions Specialist. The 

post-installations surveys provided information about the villages and the mini-grid systems. 

Interviews were carried out with the VECs at each village to look at the key performance 

indicators for the mini-grids. Examples of these indicators include: 

1. Number of households that are connected to the mini-grid 

2. The types of social institutions (schools, health centers, religious buildings) that receive 

electricity from the mini-grid 

3. Productive use of energy through rural businesses 

4. Quality of energy (i.e. blackouts, flickering lights) 

5. How the mini-grid has improved quality of life for villagers 

The final draft of the post-installation surveys was submitted to ADB in July 2017. Details 

regarding the findings of the post-installation surveys can be found in Section 7.1.3 of this 

report. 
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Section 5 Output 2 Activities and Achievements 

The following sections describe the activities and achievements under Output 2 of the project. 

5.1 REVIEW EXISTING SOURCES OF DATA  

Starting in February 2015, the Project Team met with GIS staff at DRD to gain a better 

understanding of the current status and availability of geospatial data. The Project Team also 

had calls and meetings with representatives from the World Bank’s National Electrification 

Project to gain a better understanding of the geospatial work done under that project, as well as 

the Columbia Earth Institute’s work under the E4All of the ADB TA. The Project Team also did 

preliminary research on other available data.  

In March 2015, the Project Team conducted substantial data collection during the course of the 

Inception Mission. The Project Team also held meetings with local and international 

counterparts, including in particular Columbia University, and reached an agreement on using 

existing datasets developed for the World Bank.  

In April 2015, the Project Team also did preliminary research on other available data and 

conducted a substantial review of the information gathered. This included information on the 

baseline socioeconomic and energy data, as well as RE resources for the different regions and 

states, as well as background material on the regulatory market. The review also included 

information on similar projects and programs in the region, including studies on the levelized 

cost of RE in developing markets in Asia, an Snowy Mountains Engineering Corporation 

(SMEC) report on grid extension costs, and publications of the IFC’s Lighting Global program. 

During May to June 2015, the Project Team continued doing an extensive review of available 

reports and data pertaining to the project. Some of the reports and information reviewed during 

the month are listed below: 

1. KWR International Myanmar Electrification Reports 

2. Financial modeling tools for procurement evaluation process and investment plan 

(CREST, HOMER, META, etc.) 

3. Renewable resource data for three state/divisions to be covered by the investment plan 

4. SNV solar microfinance program 

5. Levelized cost of renewable energy studies in developing markets in Asia 

6. Background material on the regulatory market 

7. Castalia report about the National Electrification plan 

8. ADB E4All reports 

9. Azure Power mini-grid report, USAID 

10. Scoping Off-grid renewable energy opportunities in Mandalay region and Chin state, 

ADB 
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In July and August 2015, the Project Team continued doing an extensive review of the available 

data and reports through desk research, conference calls and meetings to collect data for 

market size/segmentation and least cost energy access as background and preparation for the 

pilot project procurement and the investment plan. Some of the documents reviewed included 

the following. 

1. Levelized Cost of Electricity (LCOE) and Levelized Avoided Cost of Electricity (LACE) 

literature 

2. Levelized Cost and Levelized Avoided Cost of New Generation Resources in the Annual 

Energy Outlook 2015, U.S. EIA 

3. Renewable Power Generation Costs in 2014, IRENA 

4. LCOE of Renewable Energy Technologies 2013, Fraunhofer Institute 

5. Cost of Energy Technologies (2013), World Energy Council 

6. Micro-Grids Presentation, Trama Tecno Ambiental 

7. Mini-grids Presentation, Deutsche Gesellschaft für Internationale Zusammenarbeit (GIZ) 

8. India Off-Grid Electrification Market, Alliance for Rural Electrification 

9. Risk Mitigation in Mini-Grids, HUN- Idee 

10. Green Power for Mobile (2014), IFC/GSMA 

11. Policy Approaches to Sustainable Bioenergy Development in Myanmar (2014), Ministry 

of Agriculture 

12. Biomass Study (2014), Ile de France 

13. Potential of biomass utilization in ACMECS (Laos, Myanmar, Cambodia, Vietnam and 

Thailand), Kasetsart University 

14. Accelerating Access for All (2013), UNDP 

15. Myanmar Emissions Reduction Profile, UNEP 

16. Rural Electrification Law and associated documents 

17. World Bank Study Green Investment, World Bank 

18. How to Deliver X-Grid in Myanmar 

19. Rural Electrification Policy and Recent Initiatives, MOEE 

20. Proposal for Piloting Community Solar Irrigation Bihar 

21. Renewable Energy Strategy Nigeria 

22. Nambia Renewable Energy FiT (Wind) 

23. Total Mini-grid Feasibility Study 

24. Bihar Solar Irrigation Pilot 
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The outline of the draft investment plan and the research notes were updated based on the 

desk research conducted. 

During September 2015, the International RE Finance Specialist and the International 

Biogas/Biomass Energy Specialist led a mission to Yangon and Naypyitaw. The project 

specialists conducted interviews to identify the availability of different kinds of data to be used in 

the investment plan and made some initial requests to government offices for some data. During 

the mission, discussions were held with the following institutions: 

1. DFDL. The Project Team discussed the status of implementing rules and regulations for 

the Electrification Law and the draft Rural Electrification Law and their impact on the 

overall investment climate for private sector investment in the off-grid renewable sector 

2. Private sector. The Project Team met with several private sector firms to determine 

their level of involvement in the pico-solar, SHS, mini-grid, and captive telecom sectors. 

3. Japan International Cooperation Agency (JICA). The Project Team discussed 

levelized avoided cost of electricity (LACE) from their research for the electrification 

master plan. 

4. Ministry of Agriculture and Irrigation and Ministry of Environmental Conservation 

and Forestry. The Project Team discussed data availability for biomass and biogas 

resources.  

5. Renewable Energy Association of Myanmar (REAM) and other stakeholders. The 

Project Team discussed the availability of data for RE resources (solar, biomass, hydro, 

wind, etc.). 

The draft investment plan and research notes were updated based on information collected 

during the mission. 

In October and November 2015, the Project Team conducted a review of available data that 

was collected from the following government departments and agencies. 

1. Ministry of Agriculture, Livestock, and Irrigation 

2. Ministry of Environmental Conservation and Forestry 

3. Ministry of Science and Technology  

4. Department of Livestock  

5. Myanmar Timber Enterprise 

6. Union of Myanmar Federation of Chambers of Commerce and Industry  

7. Renewable Energy Association of Myanmar 

8. Myanmar Information Management Unit 

9. National Energy Management Committee 

10. JICA 

11. GIZ 
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12. New Energy and Industrial Technology Development Organization, Government of 

Japan 

In November and December 2015, the Project Team conducted several research activities to 

prepare the investment plan and the geospatial plan. 

1. Research and drafting of the investment plan 

2. Review of World Bank National Electrification Plan Approval Document 

3. Review of Hydro Association report on Myanmar 

4. Review of ADB Presentation on Energy Master Plan 

5. Review of IFC Presentation on Electric Power and Hydropower Planning 

6. Review of JICA Mawla Myaing New Power Plant Feasibility Study 

7. Analysis of data provided by the Forest Department, Livestock Department, and other 

agencies and associations in Myanmar 

From February to April 2016, the International and National Geospatial and GIS Specialists 

collected several datasets from DRD and requested DRD for additional data from MOEE and 

other departments. During the mission, the Project Team was able to obtain valuable data 

required for the geospatial plan. DRD granted access to data from Columbia’s Earth Institute 

such as digitized and georeferenced data on grid coverage as well as the results for the least-

cost electrification plan. At DRD, information on electrified villages was available in the 

Myanmar language without geo-coordinates (only village name and DRD code) from the local 

township DRD office branches. Also, the information on the type of electrification was included. 

The data was helpful to understand the activities implemented under the NEP or by DRD.  

The team was able to obtain data from MOEE. This included the grid extension plans of 11 kV 

grid lines on township levels as non-georeferenced images for Sagaing and Magway. For these 

extensions, MOEE considered a radius of two miles around the grid until end of 2017. That 

would be followed by a five-mile grid extension buffer. The Project Team obtained the recent 

five-year grid extension plan of the high voltage network. In addition, they provided lists with 

installed diesel generators and small hydropower sites for the three states. The data was further 

processed by the national specialists. 

In May and June 2016, the National GIS Specialist prepared data samples that were then 

reviewed by the International Geospatial and GIS Specialists. The International Geospatial and 

GIS Specialists also validated the night light data with the villages of two townships based on 

the data provided by the national team. In July, the National GIS Specialist prepared data 

samples and the GIS maps showing 11 kV grid lines that the International Geospatial and GIS 

Specialists reviewed.  

In August 2016, the International GIS Specialist undertook a second mission to Myanmar to 

finalize data collection work and clarify any lacking data and unclear issues of the data provided 

by the National GIS Specialist during the previous month. The task of the National Geospatial 

and GIS Specialists was to digitize and geo-reference data on villages and their respective 
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status of electrification as well as on transmission and distribution infrastructure data made 

available by the MOEE. After an initial meeting with the Deputy Team Leader and the 

International Deputy Team Leader (Technical), the status of available data was clarified and 

data collection apart from information on hydro and biomass energy was completed. A 

comprehensive in-depth data analysis on quality and usability for the project was carried out, 

supported by the National GIS Specialist. The analysis provided an overview of the available 

data, existing data gaps, and also investigated the next steps for the geospatial plan. The goal 

was to provide the Project Team an understanding of what can be expected from the geospatial 

plan and what is needed to improve it. Some of these outputs of the geospatial plan can be 

applied as input for the off-grid RE investment plan. 

The following working steps were carried out for processing the data: 

1. Cleaning the data (standardizing and harmonizing) 

2. Creating statistics to derive conclusions 

3. Create various maps to visualize the data 

In September 2016, Lin Thanda Latt, the National Biogas/Biomass Energy Specialist, shared 

the data focused on the Agribusiness Value Chain she collected for another ADB TA after 

getting consent from the ADB project officer. In September, the International Biogas/Biomass 

Energy Specialist, International RE Finance Specialist, and the International GIS Specialist 

conducted a review of the biomass data shared by the National Biogas/Biomass Energy 

Specialist. 

In October 2016, the International GIS Specialist analyzed different data sources for solar PV 

potential for all villages in the three focus regions of Myanmar. This data was extracted to 

analyze and show the potential for solar PV mini-grids in each non-electrified village. 

By the end of December 2016, all review of existing data sources were completed. 

5.2 CONDUCT ADDITIONAL DATA COLLECTION ACTIVITIES 

Starting in February 2015, the Project Team collected data from previous studies and projects 

on energy demand and willingness-to-pay. In March and April, the Project Team met with a 

range of donors and RE companies and providers to learn about the available funding sources 

and financing approaches being used in Myanmar. The Project Team also held preliminary 

discussions through conference calls with different RE service providers from the region, 

including Simpa Networks and Powerhouse Myanmar (a new DESCO), to understand their 

energy service models, including the PAYG model for SHS and mini-grids. The field visits to 

potential project sites under Output 1 included data collection activities for those villages, and 

allowed for testing of a data collection instrument that would be used for Output 2.  

In May 2015, the International RE Finance specialist had a meeting with Dr. Keith Rabin to get 

further information on the KWR Myanmar Electrification reports and with Mr. Geoffrey Tan at 

The U.S. Overseas Private Investment Corporation (OPIC) regarding project updates, and the 

suitability of a financial intermediary program for DESCOs. The International RE Finance 
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Specialist prepared a data request form and sent it to the national team for collection of data for 

the investment plan. 

During the month of July, the Project Team held meetings within Myanmar about the availability 

of village and geospatial data for the selected regions, discussing data gaps and potential data 

collection methodologies. Meetings held included the Myanmar Information Management Unit 

(MIMU), a UN-funded initiative that collects and distributes extensive data on development 

activities in the country; as well as Phandeeyar, a technology incubator that will be managing 

the Myanmar branch of the Open Development Initiative, a similar effort to collect and display 

development data. In the following month of August, the Project Team held conference calls and 

a meeting in Bangkok to plan the upcoming mission to Myanmar by the International 

Biogas/Biomass Energy Specialist and International RE Finance Specialist, that would be 

focused on data needs and planning data collection activities.  

In September 2015, the International Off-grid Solar PV Solutions Specialist began to develop 

financial and cash flow models for Solar Home Systems, Solar PV Mini-Grids and Grid-Tied PV 

power plants to develop Levelized Cost of Energy (LCOE) estimates and data of interest to 

potential investors in solar power for Myanmar who will be attending the Investor’s Forum. 

During November 2015, the Project Team prepared a summary of the data gaps, based on the 

data received at the time, for internal discussions and review. 

In February 2016, the Project Team sent reminders for data/information to various departments, 

including the GIS section of DRD. The preparation of the geospatial plan and investment plan 

largely depended on the ability to access the NEP modelling dataset from DRD, the spatially 

resolute census data (giving the Project Team clear information about location and population of 

all demand clusters), and the information about biomass and micro, mini, and small hydropower 

potentials from DRD, if available. 

In March 2016, the International Geospatial and GIS Specialists conducted a mission to 

Myanmar to collect several datasets from DRD and requested DRD for additional data from 

MOEE and other departments. During the mission, the Project Team was able to obtain 

valuable data required for the geospatial plan. DRD granted access to data from Columbia’s 

Earth Institute such as digitized and georeferenced data on grid coverage as well as the results 

for the least-cost electrification plan.  

At DRD, information on electrified villages was available only in the Myanmar language without 

geo-coordinates (only village name and DRD code) from the local township DRD office braches. 

Also the information on the type of electrification is included. The data was helpful to understand 

the activities implemented under the NEP or by DRD. The national specialists at Suntac 

Technologies started to process the data and make the location codes available. 

During the mission, the Project Team was able to obtain data from MOEE. This included the 

grid extension plans of 11 kV grid lines on township levels as non-georeferenced images for 

Sagaing and Magway. For these extensions, MOEE considered a radius of two miles around 

the grid until the end of 2017. That would be followed by a five-mile grid extension buffer. The 
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Project Team obtained the recent five-year grid extension plan of the high voltage network. In 

addition, MOEE provided lists with installed diesel generators and small hydropower sites for 

Magway, Mandalay, and Sagaing. During April to June, the Project Team requested DRD to 

request MOEE for additional data on micro-hydro and biomass mini-grids, and continued to 

follow up on this request. 

In July 2016, Catherina Cader, the International GIS Specialist planned a mission for the second 

half of August 2016 to discuss and collect additional data/information from DRD and other 

agencies. During the mission in the following month of August, the International GIS Specialist 

carried out several meetings to address data collection issues. The first meeting was with the 

MIMU, where Catherina Cader and William Gallery met with U Nway Aung, GIS Manager. The 

purpose of the visit was to find out if MIMU is planning any energy access related projects. 

MIMU stated that they did not plan any initiatives yet, but U Nway Aung provided the Project 

Team with valuable insights on other ongoing activities regarding GIS and mapping in Myanmar. 

The most interesting project was One Map Myanmar which was supported by a Swiss Initiative. 

In addition, U Nway Aung made the Project Team aware that the data MIMU is using, especially 

regarding the administrative borders, is also restricted in regions with ethnic differences.  

The next meeting was with Khin Maung Soe, the National Micro-hydro Specialist. This meeting 

was very valuable in terms of creating a common understanding of what data is needed and 

how the National Micro-hydro Specialist would contribute to this data collection work. The 

International GIS Specialist and the International Deputy Team Leader (Technical) reviewed a 

spreadsheet developed by Christopher Greacen, the International Micro-hydro Specialist, and 

clarified the priorities of data needs and working steps for the National Micro-hydro Specialist. 

This included collecting data on additional sites and visiting townships which have mini-

hydropower potential.  

In October 2016, the International and National Biogas/Biomass Energy Specialists prepared 

questionnaires to survey the rice mills, wood industries, and cattle farms. This data would be 

used to identify potential off-grid bioenergy projects for the investment plan. Meeting requests 

by phone and formal letters were issued to the following organizations in Myanmar: 

1. Myanmar Sugar Cane and Sugar Related Products Merchants and Manufacturers 

Association  

2. Myanmar Rice Miller's Association  

3. Myanmar Timber Merchants Association 

4. Magway region Chambers of Commerce and Industry  

5. Sagaing region Chambers of Commerce and Industry 

6. Mandalay region Chambers of Commerce and Industry 

On 26 October 2016, the National Biogas/Biomass Energy Specialist met with U Khin Soe, 

General Manager of the Myanmar Rice Millers Association to gather information related to rice 

mills in the Mandalay, Sagaing, and Magway regions, and learn about the potential for setting 

up projects in each location. 
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During the month of October, the International RE Finance Specialist prepared a Project 

Information Note (PIN) template that would be used to describe the potential RE projects for 

project developers to pursue in the off-grid sector in Magway, Mandalay, and Sagaing. Plans 

were then made for the International RE Finance Specialist to conduct a mission in November 

and meet with the following organizations and companies to gather financial and RE project 

development information: 

1. BCI Solar 

2. Infraco 

3. ACO Investments 

4. REAM 

5. Chuchart Mektrakarn 

6. DRD 

7. Ministry of Electricity and Energy 

In November, the International RE Finance Specialist travelled to Naypyidaw and Yangon 

during 14-17 November to conduct meetings with officials from GOM and private companies 

building mini-grid projects. The purpose of these meetings was to gather more information about 

mini-grid projects currently under development and also learn more about GOM’s latest plans 

for extending the grid in the focus regions of Magway, Mandalay, and Sagaing under the 

project. 

 

The first meeting was with Dr. Soe Soe Ohn, Director of the NEP Project Management Office. 

She explained that 38 mini-grid projects were identified by the World Bank’s NEP in Myanmar. 

The Project Team requested for a list of the specific projects in the targeted states of Magway, 

Mandalay, and Sagaing. In addition to the World Bank’s NEP pipeline, six hydropower mini-grid 

projects were identified by DRD in the targeted states. These hydro mini-grids had capacities of 

over 300 kW.  

 

A meeting was then conducted with MOEE to discuss future electrification plans for Myanmar. 

MOEE has finalized the draft five-year plan for grid extension that is now pending approval. The 

approval of this plan will provide much more certainty for mini-grid developers in the three 

targeted regions. MOEE preferred a focus on larger communities that are not included in the 

five-year grid extension plan. The approval of the five-year grid extension plan was expected in 

February 2017. Currently, it is not known whether or not the plan has been approved yet. MOEE 

was also in the process of developing a pilot project for connecting an off-grid mini-grid system 

to the grid. This pilot project is located in Southern Shan State. The village electric cooperative 

currently operates the off-grid hydro mini-grid. The proposed structure is that during off-peak 

periods the village electric cooperative would sell to ESE, and during peak periods the village 

electric cooperative would purchase from ESE. This structure is akin to net metering and would 

serve as a model for the country. The actual tariffs and contracts still need to be negotiated. 

Also, the regulatory framework for this structure is still under negotiation. During the meeting, 

MOEE explained that the current situation under the Rural Electrification Law is that any power 
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purchase agreement below 30 MW can be negotiated on a bilateral basis and must be 

approved by the Regional Minister. In Mandalay, the power purchase agreement counterparty 

would likely be the Mandalay ESE, which is a creditworthy counterparty. However, it is expected 

that Mandalay will be 100% electrified by 2021 (from the current electrification rate of 45%). 

Therefore, of the targeted regions, Sagaing and Magway should be the priority for mini-grid 

projects in the investment plan. 

 

In Yangon, the International RE Finance Specialist met with BCI Solar, Infraco Myanmar, 

Chuchart Mektrakarn, and REAM to learn about the mini-grid projects they are developing in 

Magway, Mandalay, and Sagaing that can be added into the investment plan project pipeline. 

Infraco Myanmar is developing 10 solar mini-grid projects in Sagaing. Several of these are solar 

PV/diesel hybrid systems where an existing diesel mini-grid already exists. All of the projects 

are based on power purchase agreements that are denominated in Myanmar Kyat. Chuchart 

Mektrakarn is developing a 22 MWe biomass mini-grid in Myeik. The off-take for this project 

includes private sector companies that are now operating on diesel. Chuchart Mektrakarn is 

contemplating a joint venture structure with the private sector companies. During the meeting 

with REAM, the International RE Finance Specialist discussed the off-grid RE project pipeline 

being developed for the investment plan.  

 

Based on the feedback from these meetings, it was concluded that there were sufficient projects 

in the three targeted regions of Magway, Mandalay, and Sagaing to meet the project pipeline 

target of 25 RE mini-grid projects. However, the pipeline consists only of solar and hydro 

projects and so more efforts will need to be made to identify biogas and biomass projects to 

diversify the pipeline. 

 

Towards the end of November 2016, the National Biogas/Biomass Energy Specialist carried out 

field visits in the Mandalay and Sagaing regions to survey the potential for biogas and biomass 

energy projects from rice mills and animal farms. On 23 November, the National 

Biogas/Biomass Energy Specialist met with U Aung Khant, President of the Myanmar Rice 

Millers Association (MRMA) in Shwebo township, Sagaing region who provided data for the rice 

mills in MRMA. During 23-25 November, the National Biogas/Biomass Energy Specialist visited 

several rice mills in the Sagaing region. During these site visits, data was collected concerning 

the capacity of the rice mills, the schedule of operation, the source energy that powers the rice 

mills, and the type of gasifiers used. The sites with rice mills and gasifiers the National 

Biogas/Biomass Energy Specialist visited in the Sagaing region are listed below: 

1. Shwe Thiha rice mill, industrial zone, Shwebo township 

2. Several rice mills at Mukangyi village, Sudat village tract, Depalyin township  

3. Privately owned power generation from rice husk gasifier, Mukangyi village, Sudat 

village tract 

4. Shwe Thiha rice mill 

5. Bayin Oil pressing mill and gridding mill 

6. Rice husk gasifier power generator, Yinmakan village, Watlat township 
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The National Biogas/Biomass Energy Specialist then visited several animal farms during 26-27 

November in the Mandalay region to gather data on potential for biogas projects. The type of 

information collected at each farm included type and number of animals being raised, access to 

and source of electricity, the amount manure used on the farm and sold outside the farm, and 

the selling prices of manure. The animal farms visited in the Mandalay region are listed below: 

1. Several cattle farms in Anisakhan, Pyin Oo Lwin township 

2. Dairy farm, Pyin Oo Lwin township 

3. Ko Than Soe’s farm and Daw Hla Thin’ farm, Ywesu village, Pathein Gyi township 

4. Myabuyin Dairy Farm, Yesu quarter, Kyaukse township 

5. Upgrading Dairy Farm Project, Biotechnology Research Department, Science and 

Technology Division, Tansoe Gate village, Kyaukse township 

6. Old Biogas digester, Thunge Taw village, Kyaukse township 

7. Unused biogas digester, Katell and Tasoe, Kyaukse township 

One of the key findings from this trip was that most of the villages are grid connected and no 

longer use the rice husk gasifier for energy sources as the electricity tariff from grid is highly 

subsidized. There are also some issues such as labor cost, scarcity of skilled labor, and high 

maintenance costs. There was one village that planned to access the national grid, but the plan 

was suspended due to financial and political issues. There were many resources for biomass 

energy to be used, but the national grid line was near those villages. Therefore, if they can 

afford to install the transformer, they can access electricity from the grid instead. For biogas 

energy, there is potential for projects, but all the animal farms visited were not using any biogas 

digester systems and they did not have any plans to use alternative energy sources. In 

December, the National Biogas and Biomass Energy Specialist conducted a data collection 

meeting with the Union of Myanmar Federation of Chambers of Commerce and Industry 

(UMFCCI). 

During 15 to 19 January 2017, the International and National Biogas/Biomass Energy 

Specialists conducted a data collection trip throughout the Sagaing and Mandalay regions of 

Myanmar. The purpose of this trip was to gather information about agricultural activities, village 

electrification, and water supply in various villages in these two regions. This information was 

used to determine the potential in the villages of these regions for biogas and biomass energy 

generation. The International and National Biogas/Biomass Energy Specialists carried out 

meetings with DRD officials and villagers at the following sites: 

1. DRD, Sagaing division 

2. DRD, Butalin township 

3. Wet Pote North and Wet Pote South villages 

4. DRD, Pale township, Monywa district, Sagaing division 

5. Lae Kan village, Pale township, Monywa district, Sagaing division 

6. In Dine Thar village, Pale township, Monywa district, Sagaing division 
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7. DRD, Sint Kaing township, Mandalay division 

8. Wonpatay (South) village, Sint Kaing township, Mandalay division 

9. Ayaymasoe village, Sint Kaing township, Mandalay division 

10. DRD Mandalay division 

The key findings from this trip included the following: 

1. All off-grid villages that were visited in Mandalay and Sagaing Divisions were practicing 

extensive subsistence agriculture. Only one village, namely Wet Pote, had a centralized 

rice mill for the whole village. The other villages had either just a few mini rice mills or 

none, meaning that they had limited or no availability of rice husks.  

2. All other residues generated by the other crops (pigeon beans, chick peas, groundnut, 

sesame, etc.) were either used as fertilizer or as cattle feed. 

3. In all visited villages, there were not any centralized cattle farming. Each house had a 

few heads which were grazing in the vicinity of the village.  

4. As a consequence, there was very limited availability of residues/wastes for bioenergy 

production. 

5. The only village that offered some bioenergy potential is Wet Pote in Butalin township , 

Sagaing division. The available quantities of rice husk and other residues need to be 

further investigated as it was still very unsure whether there will be enough resources for 

completely covering all electricity needs of the village. 

6. A hybrid solar PV/biomass mini-grid could be envisaged. 

7. In other isolated villages, solar mini-grids seemed to be the most appropriate solution. 

8. For the visited villages in Sin Kaing township, Mandalay division, grid extension was 

recommended.  

9. DRD offices of Sagaing and Mandalay Divisions provided comprehensive information 

about the non-electrified villages which helped in the selection of villages for future visits.  

During the month of April 2017, the National Biogas/Biomass Energy Specialist, made a trip to 

the Sagaing region from 18-22 April to meet with various organizations and gather information 

about potential mini-grid projects powered by biomass. The National Biogas/Biomass Energy 

Specialist met with several organizations which included the Sagaing Region Chambers of 

Commerce and Industry, Department of Agriculture, Sagaing division, Department of Industrial 

Crops, Sagaing division, and the DRD in the Sagaing division and the Butalin township. During 

this trip, the National Biogas/Biomass Energy Specialist acquired data about the availability of 

biomass resources at the different sites and villages that could be converted into off-grid energy 

projects. By the end of April 2017, all additional data collection activities were completed. 

5.3 DEVELOP GEOSPATIAL PLAN AND INVESTMENT PLAN 

Starting in February 2015, the Project Team reviewed and developed the scope of work and 

design for Output 2 activities, in coordination with the International RE Finance Specialist and 
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the International Biogas/Biomass Energy Specialist. To start developing an outline of the 

geospatial plan and investment plan, the Project Team met with a range of donors and RE 

companies and providers to learn about the available funding sources and financing approaches 

being used in Myanmar. Various data collection activities and reviews of reports were 

conducted. In April 2015, a preliminary outline for the investment plan was prepared and 

discussed internally within the Project Team members. In May and June 2015, desk research, 

internal conference calls and meetings were held as background research and preparation for 

pilot project procurement, modelling tool options, and the investment plan. Information that was 

reviewed included levelized cost of electricity (LCOE) examples and case studies for hydro, 

biogas and biomass mini-grids, and LCOE for standalone, diesel hybrid, and captive mini-grids. 

The Project Team also held extensive discussions on proposed tariff subsidy structures to be 

developed under the investment plan (separate from the tariff and subsidy plans proposed for 

Output 1). The draft tariff subsidy structure and investment plan were revised based on the 

discussions. The International RE Finance Specialist initiated work on market size and 

investment opportunity estimates. 

At the 27 October 2015 review meeting, the following outline of the investment plan was 

presented and discussed with ADB and DRD:  

1. Executive Summary and Overview 

2. Regulatory Environment and Investment Climate  

3. Market Size and Segmentation 

4. Levelized Cost of Energy and Levelized Avoided Cost of Energy 

5. Least Cost Energy Access 

6. Investment Analysis and Opportunities 

7. Business Models and Case Studies 

8. Suppliers and Vendors 

9. Financing Mechanisms 

10. Risks and Risk Mitigants 

11. Proposed Standards, Policy and Regulations 

By January 2016, the Project Team mobilized the International Geospatial Energy Access 

Specialist, Oliver Haas, and the International GIS Specialist, Catherina Cader, from 

INTEGRATION Environment and Energy GmbH. The Team Leader, Deputy Team Leader-

Technical, and International RE Finance Specialist conducted a conference call with the 

International Geospatial Energy Access Specialist and International GIS Specialist to discuss 

the scope of work, progress of data collection, activities, and the next mission to Myanmar. The 

International Geospatial and GIS Specialists from INTEGRATION started analyzing the 

available data the Project Team collected. They made plans to discuss with Columbia University 

about the work completed under the ADB E4All project as well as under the World Bank’s 

project. 
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In February 2016, the preliminary draft of the investment plan was prepared and was circulated 

among the Project Team members for an internal review. During this month, the International 

Geospatial and GIS Specialists started working on the geospatial analysis of Magway, 

Mandalay, and Sagaing regions. The Team Leader and International Deputy Team Leader 

(Technical) provided guidance to the International Geospatial and GIS Specialists about the 

objectives and expectations of the geospatial plan and the investment plan. The Project Team 

initiated their work on familiarization with the activities carried out so far, and gaining 

understanding of the work conducted by Columbia’s Earth Institute and other data sources. The 

Project Team finalized plans for their first mission to Myanmar during the second half of March.  

The International Geospatial and GIS Specialists conducted their first mission to Myanmar 

during 14-28 March 2016. The goal of the mission was to initiate the work on Output 2 and 

geospatial electrification planning. During the mission, the International Geospatial and GIS 

Specialists conducted a training workshop for DRD in Naypyitaw about GIS and geospatial 

planning for electrification. In addition, the time in Naypyitaw was used for gathering data from 

DRD and MOEE. This was followed by a field mission to three pilot villages for solar PV mini-

grids so that the International Geospatial and GIS Specialists would better understand the local 

circumstances and capacities of village communities, solar companies, and DRD at the 

township level. A meeting with REAM in Yangon was held at the end of the mission.  

In April 2016, the draft of investment plan was internally reviewed by the international 

specialists. The updated version of the draft investment plan underwent revisions based on 

comments from different members of the Project Team. During the month of April, the 

International Geospatial and GIS Specialists reviewed the availability of biomass resources and 

developed maps for availability of groundnut shells in the Magway, Mandalay, and Sagaing 

regions. 

During May to September 2016, the International RE Finance Specialist continued updating the 

investment plan with support from the other international specialists on the Project Team. In the 

month of September, the International Geospatial and GIS Specialists prepared the approach 

for a possible web visualization of the off-grid energy access projects in the three focus regions 

of Myanmar for the project. 

In October 2016, the Geospatial and GIS Specialists prepared an interim report summarizing 

the data collected and analysis done so far. The interim report also included the approach for 

future work to be carried out. The report was been submitted to ADB for discussion and 

guidance. In November, the International GIS Specialist met with Dr. Soe Soe Ohn at DRD and 

U Thuya Aung Bo at MOEE to discuss the geospatial web-mapping tool. Dr. Soe Soe Ohn 

expressed a clear interest in a geospatial web-mapping tool, which was also envisaged by the 

Director General of DRD. She underlined that this would be a very valuable tool for 

understanding development and rural electrification. U Thuya Aung Bo at MOEE raised some 

concerns about the accuracy of the data and stressed that changes might occur which may not 

be reflected in the data. 

During the month of November, a comprehensive GIS data analysis was carried out to identify 

and highlight off-grid investment opportunities. The following working steps were conducted: 
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1. Distance calculation for all villages to the existing and planned distribution grid 

2. Deriving of the yearly solar irradiation for all villages 

3. Analyzing clusters of existing hydropower generation to derive additional potential sites 

4. Creating buffer with a defined threshold around existing transmission and distribution 

infrastructure 

5. Creating statistics on how many locations are a certain distance to the grid 

6. Creating statistics on the population number of these villages 

7. Including potential hydro and biomass sites with incoming data 

8. Extracting information on RE potential per village site 

9. Identifying and listing the most attractive villages clusters/heat map/point clustering 

(depending on resources and population) 

The geo-data analysis revealed attractive investment opportunities for solar PV mini-grids. 

However, identification of hydro and biomass sites was more challenging due to site-specific 

resource availability, which needed to be confirmed and assessed during the field trips. 

During the month of November, the draft investment plan was revised to incorporate the new 

mini-grid project development information gathered in Myanmar during 14-17 November. 

Specifically, more information was added to the pipeline of 25 projects in Myanmar’s off-grid 

sector. There were sufficient projects in Magway, Mandalay, and Sagaing to develop the 

pipeline of 25 renewable mini-grid projects. However, the pipeline was dominated by solar PV 

and hydropower projects and more efforts were needed to identify biogas and biomass projects 

to diversify the pipeline. A PIN was created to provide details for each potential off-grid RE 

project in the pipeline. For each project in the pipeline, the PIN provides project details such as 

name, location, energy resource, and capacity. The PINs would provide investors and project 

developers an overview of available projects to pursue in the off-grid sectors of the Magway, 

Mandalay, and Sagaing regions. 

In December, the International GIS Specialist prepared a draft geospatial plan report that 

provided an assessment of potential off-grid investments. In addition to the maps in the report, 

all the geospatial datasets were compiled to achieve those results. Lists were created with 

potential sites for individual mini-grids and clusters where several non-electrified villages are 

very close to each other and could be electrified by a combined mini-grid. 

On 23 December, ADB approved the Project Team’s request to procure a geospatial web-

mapping tool. The International Geospatial and GIS Specialists would conceptualize, design, 

and develop an interactive web-mapping interface to present all relevant energy and geospatial 

research results for the project focus regions of Magway, Mandalay, and Sagaing. This would 

be an interactive "clickable" web-tool which provides geospatial information about population 

clusters, their electrification status, and decentralized electrification options such as mini-grids. 

During the previous mission in November, Dr. Soe Soe Ohn at DRD clearly expressed to the 

International GIS Specialist a strong interest in developing the geospatial web-mapping tool. Dr. 



80 

 

Soe Soe Ohn emphasized that this tool would be valuable for understanding development of 

Myanmar's off-grid villages.  

Towards the very end of December, the International and National Biogas/Biomass Energy 

Specialist made plans to visit villages in the Sagaing and Mandalay regions in January 2017 to 

see some potential biogas and biomass energy sources. Some site visits to sugar and timber 

mills were also planned. 

In January 2017, the International Geospatial and GIS Specialists updated the draft geospatial 

plan report that provides an overview of potential off-grid RE investments. During the month, the 

International RE Finance Specialist continued to revise the draft investment plan to incorporate 

the new mini-grid project development information gathered in Myanmar during November and 

December 2016 and the biogas and biomass data collection mission in January. Also, the 

Project Team continued to populate the PIN templates with potential off-grid RE projects. The 

PINs would provide investors and project developers a detailed overview of available projects to 

pursue in the off-grid sectors of the Magway, Mandalay, and Sagaing regions. 

In March 2017, the International Geospatial and GIS Specialists, completed the geospatial 

report that provides an analysis of potential off-grid investments. The analysis explores: 

1. Status of electrification in Magway, Mandalay, and Sagaing regions 

2. Energy infrastructure in Magway, Mandalay, and Sagaing regions 

3. RE resources 

4. Off-grid investment opportunities 

The geospatial method applied to identify off-grid investment opportunities was: 

1. Un-electrified villages were plotted according to their respective distance to the 

distribution grid and in relation to their population size, as these two indicators are 

decisive for estimating the attractiveness for off-grid investments.  

2. Solar irradiation values were derived as a proxy to estimate the attractiveness for solar 

PV-based mini-grids. 

3. Heat maps were created to visualize regions of a certain interest.  

4. High-resolution monthly precipitation data was accumulated to yearly rainfall data and 

plotted for the project region as a proxy for hydropower development. 

5. High-resolution biomass yield data was extracted for the project region to provide an 

indicator for biomass residues availability and its spatial dispersal. 

Some of the key findings of the geospatial analysis include the following: 

1. Solar 

a. The data shows that Mandalay and Magway offer a high solar energy potential 

throughout the regions while the best solar potential in Sagaing is located in the 

South, as illustrated in Figure 12.  
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b. Even areas in the north with comparably lower solar irradiation appear 

economically attractive due to their larger distance from central grid supply 

systems and high radiation values. 

 

 

Figure 12: Map of solar energy potential for Myanmar 
Source: TA 8657-MYA Project Team, 2017 

 

2. Small, mini, micro hydropower 

a. Generally there is a high potential for hydropower in the hilly and mountainous 

areas, mainly located in the east and north of the country, as illustrated in Figure 

13. 

b. The fact that small and micro-scale hydropower generation for off-grid village 

electrification is a viable option for supply is supported by the large number of 

such installations in those regions. 
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Figure 13: Map of villages that use hydropower for access to electricity 
Source: TA 8657-MYA Project Team, 2017 

The Project Team continued to populate the PIN templates with potential off-grid RE projects. 

The pipeline of potential off-grid RE projects at the time contained seven micro-hydropower 

projects and five biogas and biomass projects. The remaining 13 projects would be off-grid solar 

PV projects that have potential to be developed. The PINs would provide investors and project 

developers an overview of available projects to pursue in the off-grid sectors of the Magway, 

Mandalay, and Sagaing regions. 

On 4 May 2017, the Project Team submitted to ADB the final draft of the geospatial plan. 

At the end of June 2017, the Project Team completed the Myanmar off-grid RE investment plan 

and submitted the report to ADB. The investment plan provided insight with respect to each of 

the renewable resources available in Myanmar including solar, wind, hydro, biomass, biogas, as 

well as the addressable market for the off-grid sector. In addition to this market information, the 

investment plan provided an analysis of the LCOE for each type of RE resource in off-grid 

applications in comparison to the LACE. This investment plan was further complemented by the 

geospatial analysis. The investment plan also provided a review of the regulatory environment 

and financing mechanisms related to the investment opportunities identified in the off-grid RE 

sector. A financial model for evaluating the 12 solar PV mini-grid pilot projects implemented in 

Myanmar was also provided in the report. Finally, the investment plan provided 

recommendations for future capacity building and technical assistance activities that could 

address areas of uncertainty for the private sector and improve the overall investment climate 

for off-grid RE in Myanmar. 
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The investment plan included a pipeline of 28 suitable sites that could be developed for potential 

pilot RE mini-grid projects powered by solar PV, small hydropower, biomass, and biogas. This 

pipeline of projects could be used to promote small-scale, community-based, off-grid energy 

access in the Magway, Mandalay, and Sagaing regions. The Project Team structured the 

pipeline in the form of PINs that provide investors and project developers with details about 

each site’s location, type of RE resource, and potential capacity. 

ADB accepted the final versions of the geospatial plan and investment plan by mid-July 2017. 

5.4 ORGANIZATION OF INTERNATIONAL INVESTMENT FORUM 

During the Inception Mission, the Project Team proposed to ADB and the DRD that the 

Investment Forum be moved up from the original schedule, which had it taking place towards 

the end of the project in late 2016 or early 2017. Instead, the Project Team proposed the forum 

be held in June 2016, following construction of the pilot projects and early enough to allow 

follow-up during the project. ADB and the DRD both agreed to this arrangement, and the DRD 

suggested that the Investment Forum could be coordinated with a government-sponsored 

vendor symposium around the same time. 

The Project Team also held discussions with other stakeholders who might participate in the 

Investment Forum. The International RE Finance Specialist had a conference call with the IFC 

to discuss the possibility of co-sponsorship of the forum. Others who expressed interest in the 

forum included several private companies, the U.S. OPIC, and ADB’s Private Sector Operations 

Department, which was developing a related project in Myanmar.  

In May 2015, the International RE Finance Specialist continued to liaise with other donor 

organizations about involvement in the Investment Forum planned for 2016. A meeting with IFC 

was planned for the first week of June. The Team Leader, Deputy Team Leader, and 

International Off-grid Solar PV Solutions Specialist attended a workshop organized by GIZ on 

28 May in Naypyitaw and discussed the Investment Forum to be hosted under the ADB TA.  

By June 2016 (Year two of the project), ADB, the Team Leader, and Deputy Team Leader 

discussed tentative dates for Investment Forum with DRD and agreed to hold the Investment 

Forum sometime in mid-January or early February 2017. In September 2016, the Team Leader 

made plans to conduct meetings with DRD in late October about holding the Investment Forum 

in February 2017 and possibly combining it with another related event around the same time. 

In October 2016, the Team Leader held discussions with the Director General of DRD on the 

organization of the Investment Forum. The Team Leader was informed by the World Bank and 

DRD that the World Bank planned for an event in Naypyitaw during 6 to 10 February 2017 about 

mini-grids. The Team Leader explained that the ADB Investment Forum would have a focused 

agenda based on the pilot mini-grids under ADB’s TA. Therefore, it was not advisable to 

combine the World Bank’s event with ADB’s Investment Forum. The Director General of DRD 

understood and agreed to have the Investment Forum as a separate event in March or April 

2017. The event would be arranged in collaboration with the ADB E4All team. 

On 10 November 2016, the Team Leader held discussions with the ADB E4All team to discuss 

the plans for organizing the Myanmar Off-grid RE Investment Forum. Through the discussion, it 
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was agreed that the forum should last one and a half days and would cover at minimum the 

following topics: 

1. ADB mini-grid projects in Myanmar 

2. Understanding the economics and operation of mini-grids 

3. Financial modelling of mini-grids 

On 8 December, the Deputy Team Leader spoke with U Khant Zaw at DRD regarding the 

proposed Investment Forum date during the end of April 2017. U Khant Zaw said that DRD and 

other government ministries will be very busy at the end of April doing residual budget clearing. 

Thus, DRD and other government ministries would not be able to attend. He therefore proposed 

a date during the second week of May 2017, either Monday or Tuesday 8 or 9 May. After 

discussing the proposed dates with ADB, the Project Team was granted approval to hold the 

Investment Forum on either 8 or 9 May. The forum would last only one full day focused on 

presenting the investment plan, the geospatial plan, and lessons learned from ADB’s pilot mini-

grid systems. The Project Team then began preparing the agenda for the Investment Forum 

In January 2017, the Project Team continued preparing the agenda for the Investment Forum 

that would take place in the second week of May 2017. The forum would focus on presenting 

the investment plan, the geospatial plan, and lessons learned from ADB’s pilot mini-grid 

systems. On 24 January, the Team Leader proposed to ADB to conduct a half-day event right 

after the Investment Forum focused on consulting public and private stakeholders on DRD’s 

regulatory framework that will govern future mini-grid projects in Myanmar. During a meeting 

with DRD back in early November 2016, U Khant Zaw had expressed that the decision on the 

status of mini-grid systems when the grid arrives should be undertaken in consultation with 

investors and mini-grid owners on a case by case basis. He agreed that the Project Team may 

invite private sector stakeholders to offer their suggestions and expectations of the regulatory 

framework. This was an opportunity for the Project Team to use the Investment Forum as a 

platform for ADB to assist DRD in consulting private investors, project developers, and other 

public stakeholders regarding the regulatory framework governing mini-grids and what will 

happen when the grid arrives to parts of Myanmar. 

On 25 January, ADB approved of the Team Leader’s request to extend the forum to a one and a 

half day event on 9 and 10 May. The full day Investment Forum on Tuesday 9 May would focus 

on ADB’s mini-grid initiatives in Myanmar and give participants an overall update regarding the 

development of this sector. Then, on Wednesday 10 May, interested participants would be 

prepared to engage at the half-day workshop focused on just the regulatory framework 

governing mini-grids. At the start of the half-day workshop, ADB and DRD could each make a 

presentation to frame the objective of the workshop. Then, the rest of the session would focus 

on gathering feedback from the participants on the regulatory framework. ADB and the Project 

Team would then close the workshop by summarizing the key findings from the discussion with 

DRD and all other parties. 

In February 2017, the Project Team continued preparing the agenda for the Investment Forum 

to take place in the second week of May 2017. The Project Team completed the first draft of the 

Investment Forum agenda that was submitted to ADB on 23 February for review. ADB approved 
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the draft agenda on 27 February 2017. The Project Team worked closely with the ADB E4All 

team to design a forum that truly showcases ADB's mini-grid projects and valuable contributions 

to advancing Myanmar's energy sector. 

In March, the Project Team carried out several activities to organize the Investment Forum and 

announce it to the public. On 2 March, the Project Team made a request to ADB to host the 

Investment Forum at Park Royal Hotel in Naypyitaw. This venue was close to DRD’s office and 

was where ADB’s Myanmar resident mission is located. Thus, Park Royal Hotel was an ideal 

venue since both ADB and DRD officials could easily attend the Investment Forum. On 6 March, 

the Deputy Team Leader met with DRD and confirmed that DRD agreed to have the Investment 

Forum hosted at Park Royal Hotel. During this meeting, it was confirmed that there would be 20 

participants from DRD and 15 participants from MOEE. ADB then approved Park Royal Hotel as 

the venue on 7 March.  

On 16 March, the Project Team prepared a half-page description of the Investment Forum that 

was issued in a Save the Dates notice to the general public. ADB approved a revised version of 

the event description on 17 March. The Save the Dates notice was then issued on 27 March to 

a mailing list of 300 people who previously expressed interest to attend the event or have been 

involved in developing Myanmar’s energy sector. All invitees received a link to access the event 

page that the E4All team created and managed. This event page allowed participants to register 

for the Investment Forum and view the agenda.  

Originally, the Investment Forum was planned to be a one and a half day event on 9 and 10 

May. However, during the TA review meeting with DRD on 28 March, DRD requested for the 

Investment Forum to be changed to a single-day event. This is because 10 May is a national 

holiday and DRD and other people in Myanmar would not be able to attend the event on that 

day. 

During the month of April, the Project Team continued organizing the Investment Forum that 

was to take place on 9 May 2017. The Team Leader sent to ADB weekly updates on the 

preparation of the Investment Forum on 21 and 27 April. The updates regarding the Investment 

Forum preparation activities are described below: 

Attendees and Special Guests 

1. The Team Leader sent formal invitation letters to the Minister of the MOALI, and the 

Minister of MOEE. In the invitation to the Minister of MOALI, the Project Team requested 

the Minister to deliver a speech in the opening of the Investment Forum. 

2. The Team Leader sent a specialized invitation letter to U Zaw Lin Aung from KBZ Bank 

in Myanmar. The purpose of having KBZ at the Forum was to have them participate in 

the session on Accessing Finance for Mini-grids in Myanmar and provide the perspective 

of a local commercial bank. 

3. The Team Leader sent out specialized invitations to other key development agencies 

such as JICA and the KfW Development Bank. 

4. The Project Team confirmed that there would be 35 attendees from GOM. This included 

20 attendees from DRD and 15 attendees from MOEE 
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5. 60 people from the private sector expressed interest in the Investment Forum by 

registering on the event webpage. 

6. The Project Team received confirmation that 10 ADB staff will attend the Investment 

Forum. 

Agenda and Speakers 

1. The Project Team worked closely with Charles Navarro and Elmar Elbling from ADB 

E4All in designing the agenda, specifically the session on Accessing Finance for Mini-

grids in Myanmar. 

2. The Project Team prepared their presentations for the Investment Forum that were 

submitted to ADB on 27 April. These presentations included: 

a. Overview of ADB Mini-grid Projects 

b. Geospatial Plan for Off-grid Investment Opportunities 

c. Myanmar Mini-grid Guidebook and Community Engagement 

d. Off-grid RE Investment Plan 

e. Geospatial Web-mapping Tool for Identifying Potential Projects 

f. Mini-grids and Addressing the Arrival of the Grid - Experiences from Pioneering 

Countries 

3. The Team Leader also prepared a brief presentation for ADB and opening remarks for 

Andrew Jeffries during the forum. 

Venue and Logistics 

1. The Project Team booked Park Royal Hotel from 8.00 to 18.00 on Tuesday 9 May for 

the Investment Forum. 

2. The Project Team identified an interpreter to provide English to Burmese translations in 

real time. The translator would be very helpful for GOM officials who attend the Forum 

and wanted to have a good understanding of the information presented.  

3. The Project Team designed the backdrop banner for the Investment Forum that was 

approved by ADB. 

On 9 May 2017, the Project Team held the Myanmar Off-grid RE Investment Forum at Park 

Royal Hotel in Naypyitaw. This full day event featured presentations from the Project Team 

about the findings and lessons learned from the project across all three outputs. There were 102 

attendees at the event comprising the ADB, other development agencies such as Agence 

Française de Développement (Agence French Development Agency – AFD), GIZ, KfW 

Development Bank, MOALI, DRD, MOEE and project developers based in Myanmar and 

outside the country. More detailed information about the activities that took place at the 

Investment Forum is provided in section 7.2.4 of this report. 
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Section 6 Output 3 Activities and Achievements 

The following sections describe the activities and achievements under Output 3 of the project. 

6.1 CAPACITY DEVELOPMENT ASSESSMENT 

In February 2015, the Project Team held initial meetings with GOM counterparts and others to 

collect information on human resources and capabilities of several ministries within GOM. In 

particular, the Project Team met with representatives from the Myanmar Science and 

Technology Research Department, part of the Ministry of Science and Technology, which runs 

its own programs and was considered a strong candidate for partnership. Information was also 

collected about existing training programs in the RE sector. Plans were made to do a more 

detailed assessment in May.  

During March and April, Jeffery Dickinson, the International Capacity Development and 

Institutional Strengthening Specialist and the Gender Specialist reviewed project documentation 

to build on initial meetings with government counterparts and others to collect information on 

human resources capabilities. The Gender Specialist planned her work that would be focused 

on assessing the needs and on-the-ground situation as regards to gender issues. These 

planning activities were done in preparation for a more detailed assessment that would take 

place in June 2015 during the planned mission to Myanmar. 

In June, the International Capacity Development and Institutional Strengthening Specialist 

continued his review of project documentation. However, due to last minute scheduling conflicts, 

Jeffery Dickinson could not undertake the field trip as planned for June 2015. The Gender 

Specialist joined the Team Leader and International Off-grid Solar PV Solutions Specialist 

during the field visits in early June to assess the needs and on-the-ground situation with regards 

to gender issues. The Gender Specialist made an initial assessment of gender resources and 

capacity of DRD, MOALI, and the related ministries. In addition to the consultations with the 

DRD offices in townships within Magway and Mandalay, the Gender Specialist had meetings in 

Naypyitaw with representatives of DRD, the Ministry of Industry, and MOEE. She also consulted 

with the Department of Social Welfare (DSW) of the Ministry of Social Welfare, Relief and 

Resettlement, which is the key agency involved in coordinating government strategies, 

initiatives and action on gender and women’s empowerment. The Gender Specialist also had a 

meeting with the Myanmar Women Entrepreneurs’ Association in Yangon, a non-governmental 

organization for enhancement of women in various sectors related to business activities. 

The DSW prepared a National Strategic Plan for the Advancement of Women 2013-2022 with 

12 priority areas, based on the UN Beijing Platform for Action, and a more specific 5-year 

prioritized action plan (2013-2017). The Department has also recently been endorsed for 

publishing the Myanmar Gender Situation Analysis (GSA), prepared with support from the UN 

and ADB. The GSA consolidates existing data on gender equality and women’s rights in the 

current socio-economic and political context of Myanmar.  
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In July 2015, the Project Team identified a replacement candidate for the International Capacity 

Development and Institutional Strengthening Specialist, who had to withdraw from the project 

due to other commitments. The Project Team then submitted a contract variation request to 

ADB to replace the specialist with Joost Siteur, which was approved on 7 August 2015. Joost 

Siteur, the replacement International Capacity Development and Institutional Strengthening 

Specialist, conducted a mission to Myanmar from 10-21 August. Supported by in-country 

Project Team members, he held meetings with government counterparts and others to collect 

information on human resources capabilities and existing training programs in the RE sector. In 

particular, the Project Team met with representatives from DRD, MOEE, REAM and the solar 

companies that were shortlisted for the pilot projects under Output 1. In addition, the Project 

Team visited the Department of Research and Innovation (formerly the Myanmar Scientific and 

Technological Research Department) under the Ministry of Science and Technology, which runs 

training courses on solar, wind, hydro, biomass, and biogas and heads the Department of 

Mechanical Engineering at Yangon Technological University. The Deputy Team Leader and 

International Deputy Team Leader (Technical) also attended an Energy and Environment 

Partnership Programme with the Mekong region (EEP Mekong) workshop and a gathering of 

solar companies in Yangon. 

In October 2015, the Project Team concluded the initial capacity development assessment and 

identified the following needs:  

Government  

1. Mini-grid technology and design, technical standards and specifications, O&M for solar 

PV, mini-hydro and biomass technologies 

2. Assessment of target areas and villages, including GIS and geospatial plan  

3. Regulatory reform (off-grid regulations, Rural Electrification Law)  

4. Procurement at national and regional level  

5. Business models for mini-grids, including payment mechanisms, tariff setting and 

periodic adjustment.  

Private Sector  

1. Technical capacity (system design, pre-paid meters) 

2. Business models and financial analysis  

Research and Educational Institutions 

1. Assistance to technical training programs for installers and technicians 

By December 2015, the Project Team completed the assessment of capacity development 

needs. 
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6.2 TRAINING PROGRAM DESIGN 

Starting in February 2015, the Project Team held meetings with providers as well as donors and 

other organizations managing RE projects. The Project Team collected extensive information on 

existing financing schemes and funding sources. In March, the Project Team proposed potential 

activities to the DRD and ADB during the Inception Mission, and received feedback on these 

activities that would be integrated into the overall design of the program.  

In August and September 2015, the findings of the capacity assessment mission were 

evaluated to develop a comprehensive program of training and capacity development activities. 

These activities included hands-on training on mini-grid design, workshops on regulatory 

frameworks for off-grid RE, and knowledge products such as a guidebook on RE mini-grids. In 

addition, plans were made for developing activities to strengthen existing RE training programs. 

By October 2015, based on the above assessment, the International Capacity Development and 

Institutional Strengthening Specialist prepared a draft training plan for capacity development 

activities to be implemented by the project. The capacity development activities would largely 

build upon Outputs 1 and 2 of the project with a focus on mini-grids. Most activities would be 

hands-on training, to make optimal use of the time of the project’s international specialists, and 

share experiences of the pilot projects and investment plan. Workshops would be organized as 

appropriate. DRD would be the focus of capacity development activities for government 

agencies. Where appropriate, MOEE would be involved in some of the training activities as well. 

Gender awareness would be mainstreamed in all GOM capacity building activities provided by 

the project, and it will be ensured that at least 50% of the trainees are women. To avoid overlap 

and ensure continuity of efforts, activities would be coordinated with other programs and 

organizations. The Project Team also presented the draft training plan during the 27 October 

review meeting with DRD and ADB and also during a subsequent meeting with Dr. Soe Soe 

Ohn and her team at DRD. Feedback from the discussions was incorporated in the final training 

plan.  

In November 2015, the Project Team finalized the training plan, incorporating the feedback 

received. The training plan included a schedule of capacity development activities to be 

implemented by the Project Team over the coming months. The capacity development activities 

were structured around five main components:  

1. Planning, technology and implementation models for mini-grids 

2. Regulatory framework for RE mini-Grids  

3. Business models and planning for mini-grids  

a. Experiences and potential of system sizing, detailed design, hardware 

specifications, procurement plans and implementation 

b. Use of geospatial data and GIS tools to select target areas and villages  

c. Community engagement: suitable financing models, payment mechanisms, tariff 

setting, O&M  

4. Hydro and biomass 
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5. Support to RE training programs  

In December, the International Off-grid Solar PV Solutions Specialist prepared and coordinated 

with the Project Team to develop the training plans and materials for providing technical training 

to the DRD regional staff. Plans were made to start those training sessions in January or 

February. The objective would be to familiarize the DRD staff with basic concepts, components 

and terminology related to off-grid solar PV systems and village mini-grids. 

In January 2016, the Deputy Team Leader and the other national specialists from Suntac 

Technologies coordinated with DRD to finalize the detailed schedule of training programs in the 

months of February and March. By the end of February 2016, the Project Team completed the 

design of the training program. Meetings were held with DRD in March 2016 to finalize the plan 

for the next rounds of on-site training about mini-hydro, bioenergy, and business models by the 

international specialists that would take place in May and June 2016. 

6.3 TRAINING WORKSHOPS AND OTHER CAPACITY BUILDING ACTIVITIES 

Training workshops officially began in January 2016. During this month, the International Off-

grid Solar PV Solutions Specialist conducted the first training workshop for DRD staff at 

Naypyitaw on Friday 22 January. The training for township engineers and other DRD staff was 

focused on basic concepts of off-grid power system design and configuration and included a 

review of the technical specifications from the RFQ documents. Details about this training 

workshop can be found in Section 7.3.1 of this report. 

On 10 and 11 March, a two-day training was held on hydropower and biomass technologies at 

DRD’s office in Naypyitaw. There were 26 staff member (9 women, 19 men) from DRD’s PMO 

office and the Naypyitaw District office who attended the workshop. The purpose of workshop 

was to familiarize the participants with the potential of hydro and biomass energy for rural 

electrification. The training discussed basic concepts for each technology and provided 

examples of their application in Myanmar and elsewhere. During the hydro training, participants 

conducted hands-on exercises on three different methods of measuring the height drop, a 

crucial element of a hydro site. The Team Leader conducted the training about biomass energy 

technology on 11 March at DRD’s office in Naypyitaw. Translation was provided by the Deputy 

Team Leader. Details about these training workshops can be found in Sections 7.3.2 and 7.3.3 

of this report. 

During 17 to 22 March, the Deputy Team Leader and International and National Geospatial and 

GIS Specialists conducted a training workshop at DRD about GIS and electrification planning. 

Technical and economic features of different approaches and RE-technologies were introduced 

from a planning perspective and combined with practical GIS exercises. The training was 

structured as an alternation between theoretical planning inputs and technology introductions 

and four practical hands-on training phases using QGIS. Details about this training workshop 

can be found in Sections 7.3.4 of this report. 

During April to May 2016, discussions were held with GIZ for organizing joint on-site training on 

mini/micro hydro mini-grids in the month on June 2016. In May, DRD officers as well as the 



91 

 

national team were trained in the field during the commissioning of systems at 2 villages in 

accordance with a request received from DRD during the review meeting. 

On 16 June, the Team Leader held a full-day training on business modeling. He also held a full 

day training of 10 trainers about RE technologies (mini-hydro, bioenergy, and solar energy) at 

the Department of Research and Innovation (DRI). The DRI shared the training materials used 

by them to train other trainees. Details about these training workshops can be found in Sections 

7.3.5 and 7.3.6 of this report. 

During the month of October 2016, the Gender Specialist prepared a questionnaire for the 

community development facilitators to collect information in the project villages concerning 

community participation and gender issues. The approach to conducting the survey was to 

interview men and women separately in small group meetings. It was recommended that the 

Community Development Facilitators should not only talk with people in leadership positions, or 

those who are members of the VECs. They should also engage with ordinary villagers and 

electricity consumers who usually do not raise their voices as often compared to those in 

leadership positions. Individuals in leadership positions may often dominate in village meetings 

and discussions. The responses from men or women were to be recorded separately. Examples 

of the survey questions to be asked included: 

1. How did you first get information about the solar PV mini-grid project? 

2. Do you think you received sufficient information about the solar electrification project, its 

benefits, capacity, and costs in order to decide if you want to participate in the project? 

3. Have there been any information meetings or trainings that are separate for men and 

women about the PV mini-grid project, and/or about electricity use? 

On 22 October 2016, ADB approved a request from the Project Team to conduct a four-day 

training session in early November 2016 focused on micro-hydropower mini-grids for the DRD 

Office in Taunggyi, Shan State.  

On 1-4 November 2016, the International Micro-hydro Specialist and the Deputy Team Leader 

conducted a four-day training session focused on micro-hydropower for the DRD Office in 

Taunggyi, Shan State. The purpose of the training was to: 

1. Educate DRD on micro-hydropower technology, site assessment, and mini-grid design 

and operations 

2. Provide DRD with tools with which to discern good projects from bad ones.  

3. Provide a bridge between DRD and micro-hydropower developers in part through 

exposing DRD to quality developer-led micro-hydropower projects 

Details about this training workshop can be found in Section 7.3.7 of this report. 

On 17-18 November, Catherina Cader and Tin Myint led an advanced GIS training workshop for 

DRD. The advanced GIS training was planned and conducted to improve GIS capacities for 

rural electrification planning of DRD staff. The training was built on previous trainings which 

have been conducted by the national specialists at Suntac Technologies and by the 



92 

 

International Geospatial and GIS Specialists in March 2016. As only few people at DRD use 

GIS in their daily work, capacity building in this field created a significant impact. Dr. Soe Soe 

Ohn at DRD requested an intensive training with a small group of participants and examples 

with a focus on daily work activities. Details about this training workshop can be found in 

Section 7.3.8 of this report. 

In January 2017, the Team Leader, Gender Specialist, and Community Development and 

Institutional Strengthening Specialist initiated discussions on conducting a workshop focused on 

community participation and gender mainstreaming in off-grid electrification projects. This 

workshop would be led by the Gender Specialist with support from other national specialists 

from Suntac Technologies. During this workshop, the Project Team would provide training on a 

recommended methodology and steps for community involvement and gender mainstreaming in 

rural off-grid (village-based) electrification projects. This would be based on the process taken 

and results from the pilot mini-grid systems under the ADB TA. 

During February 2017, the national team carried out field visits to six project villages to conduct 

surveys with the citizens focused on community development and gender issues regarding the 

mini-grid projects. Interviews were carried out with men and women at the different villages 

asking about what they know about the ADB mini-grid projects in their village and how they are 

involved. The national team visited the project villages listed below: 

1. Gon Ma Ni 

2. Kone Thar 

3. Kyet Su Taw 

4. Mone Kone 

5. San Kan 

6. Yauk Thit Kan 

The findings from these surveys would be used in the training workshop focused on community 

participation and gender mainstreaming in off-grid electrification projects. In March 2017, the 

Project Team issued to DRD a formal letter of request to conduct this workshop on a day 

between 28 and 31 March 2017. However, due to changes in availability of the Gender 

Specialist, the date of the training had to be changed to late April or early May. During the TA 

review meeting in Naypyitaw on 28 March, DRD agreed to change the date of the training to 8 

May, a day before the Investment Forum. On 29 March, the Project Team sent a revised letter 

of request to conduct this workshop on 8 May and provided a draft agenda for the training.  

During the month of April, Gender Specialist continued making preparations for conducting a 

training workshop to introduce best practices on community participation and gender 

mainstreaming in off-grid electrification projects based on international experience and on the 

lessons learned from the ADB TA. On 8 May 2017, Gender Specialist conducted this workshop 

at DRD with support from project specialists at Suntac Technologies. Details about this training 

workshop can be found in Section 7.3.9 of this report. 
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At the end of July 2017, the International GIS Specialist led a training workshop focused on GIS 

and web-mapping with support from the Deputy Team Leader and National GIS Specialist. DRD 

requested for this training workshop after the launch of the ADB geo-spatial off-grid potential 

web-mapping tool. The training lasted for two full days and was focused on providing knowledge 

about the basics of applied web-mapping of geo-data and support DRD in gaining an 

understanding of its potential uses. Details about this training workshop can be found in Section 

7.3.10 of this report. 

6.3.1 Guidebook for developing mini-grids in Myanmar 

During October 2016, the International Capacity Development and Institutional Strengthening 

Specialist started preparations for the guidebook about developing mini-grids in Myanmar. The 

guidebook aimed to compile the training materials presented on solar, hydro, and biomass 

resources for mini-grids in Myanmar and present the lessons learned from the mini-grids 

implemented under the project. The guidebook would be useful to DRD as well as private sector 

firms interested in developing mini-grid projects for the off-grid sector in Myanmar.  

The work carried out in October to develop the guidebook involved the preparation of an initial 

outline, a review of project progress reports to extract the lessons learned, and a review of 

training and other background materials. The International Capacity Development and 

Institutional Strengthening Specialist planned meetings to be held in Yangon with the Suntac 

Technologies staff members and the vendors ZPE and SRS who were engaged in the pilot 

projects. Furthermore, a survey was planned to be conducted focused on community 

participation and gender issues in the project villages, which would serve as additional input for 

the guidebook. 

During the month of November 2016, the International Capacity Development and Institutional 

Strengthening Specialist continued work on the guidebook about mini-grid development in 

Myanmar. This included an in-depth review of training materials used in the training activities 

under the project for DRD and others. In addition, preparations were made for a field trip in 

December 2016, to have meetings with DRD in Naypyidaw, as well as with the mini-grid 

vendors and the national specialists at Suntac Technologies in Yangon, to capture lessons 

learned of the pilot projects. 

In December, the International Capacity Development and Institutional Strengthening Specialist, 

travelled to Myanmar to meet with several people directly involved in the development of the 

mini-grid pilot projects. In Naypyidaw, he met with Dr. Soe Soe Ohn from DRD to discuss the 

concept and the objectives of the guidebook. Additionally, meetings were held with international 

advisors at GIZ and the NEP to learn about mini-grid activities under their respective programs. 

In Yangon, meetings were held with the national specialists at Suntac Technologies that were 

instrumental in the facilitation of community engagement for the pilot projects. Finally, the 

International Capacity Development and Institutional Strengthening Specialist met with 

representatives from the two vendor companies ZPE and SRS to discuss their experiences in 

the development of the pilot projects. 

Following the December 2016 meetings in Myanmar to capture the main lessons learned from 

the pilot projects, the International Capacity Development Specialist continued work on the 
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guidebook on mini-grid development for Myanmar. The work focused on writing sections 

covering concepts and prospects for different RE technologies for mini-grid development (hydro, 

solar, biomass), based on materials from the training sessions that were held in 2016. 

During January to March 2017, the International Capacity Development and Institutional 

Strengthening Specialist continued working on developing content for the mini-grid guidebook. 

about solar, hydro and biomass for mini-grids. The content was shared with the project’s 

international specialists for feedback. Other sections of the guidebook would discuss project 

preparation, implementation and operation, as well as gender and community participation. The 

guidebook would also capture the main lessons learned from the pilot projects. 

During the TA review meeting with DRD on 28 March, DRD expressed interests in the 

guidebook and made several requests. DRD wished to contribute to some of the lessons 

learned from other development partners to the guidebook. These would be added after the first 

version of the guidebook. ADB agreed that this second version of the guidebook could be 

published as a 2nd edition and printed at a later time. DRD also requested to have the mini-grid 

guidebook publish in the Burmese as well. ADB agreed for this translation to be arranged under 

the TA budget. 

On 25 April, the Project Team submitted to ADB the first complete draft of the guidebook for 

ADB’s review. In May, the International Capacity Building and Institutional Strengthening 

Specialist revised the Myanmar Mini-grid Development Guidebook to incorporate the 

discussions and information presented at the Investment Forum. On 2 June, the Project Team 

submitted to ADB a revised draft of the guidebook for review. On 5 June, the Project Team met 

with ADB to discuss the process for publishing and printing English and Burmese versions of 

the guidebook. During the meeting, it was agreed that ADB’s Department of External Relations 

would review the guidebook first to ensure it meets the standards of an official ADB knowledge 

product. Once ADB’s Department of External Relations completes their review of the guidebook 

and makes editorial changes, the Project Team would have the document translated from 

English to Burmese. By mid-June, ADB’s Department of External Relations began the formal 

review process of the guidebook and finished the review by the middle of July 2017. The Project 

Team then began the work for translating the guidebook from English to Burmese. By the end of 

September 2017, the Project Team completed the final versions of the guidebook in both 

English and Burmese languages that ADB would use to officially publish and print. 

6.4 DEVELOP A PLAN AND RECOMMENDATIONS FOR CREATING A BUSINESS ALLIANCE 

FOR OFF-GRID RENEWABLE ENERGY 

In August 2015, during the capacity development assessment mission, meetings were held with 

RE companies and NGOs. The Project Team learned that several activities were already 

underway to organize RE companies. These included efforts of an international NGO to 

establish a solar alliance, informal consultations among international solar companies, and 

plans to set up an RE civil society group under the Myanmar Engineering Society (MES). The 

Project Team assessed whether it is opportune to work with any group in particular and what 

support the project could provide. Based on observations by several project specialists, there 

did not appear to be a need to provide support to the formation of a business grouping. In 

October 2015, it was therefore decided that future activities under the project would concentrate 

on strengthening the existing groupings by involving them in capacity building activities as 
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appropriate. Based on the capacity building needs assessment, the Project Team decided to not 

include this activity in the Output 3 training plan.  

6.5 DEVELOP RECOMMENDATIONS FOR POLICY AND REGULATORY REFORM 

To initiate the recommendations for a policy and regulatory framework, in August 2015, the 

Project Team reviewed a copy of the draft Rural Electrification Law, developed under a separate 

ADB TA by DFDL, the law firm that previously advised on the new Electricity Law. Members of 

the Project Team engaged in discussions with ADB to decide on what support is needed for the 

law going forward. In September, the Project Team held internal discussions on other potential 

activities in support of regulatory reform and started drafting a memo for U Khanz Zaw, Director 

General of DRD, on suggested regulatory framework rules regarding mini-grids and expansion 

of the national grid network. 

In October 2015, DRD requested recommendations for regulations regarding off-grid RE, based 

on the experience gained from the demonstration mini-grids under this project and in other 

countries. The training plan included a number of activities to prepare such recommendations, 

including consultations with different stakeholders and a review of appropriate models from 

other countries. During the review meeting in October 2015, the Project Team proposed to hold 

one or more workshops with the DRD and other stakeholders in February 2016 to present final 

recommendations for new off-grid/mini-grid regulations.  

During the month of October, the Project Team also provided comments on the draft Rural 

Electrification Law developed by the law firm DFDL under another ADB TA with the MOEE. The 

project’s international specialists continued to liaise with DFDL and coordinate work on 

regulatory and legal issues. In November, the Project Team started making plans for 

consultations with stakeholders such as off-grid operators, RE companies, and groupings to 

gather inputs for the recommendations for regulations governing off-grid RE. 

In January 2016, ADB made plans to have discussions with various ministries on the draft Rural 

Electrification Law during last week of February 2016. The Project Team agreed to participate in 

the discussions as appropriate in consultation with the ADB Project Task Manager.  

By February 2016, the Project Team reviewed the draft Rural Electrification Law and provided 

their comments. A one-day workshop was jointly planned by MOEE and ADB on 25 February 

2016. The International Micro-hydro Specialist, and Deputy Team Leader-Technical agreed to 

make a short presentation on “International experiences with regulatory frameworks for mini-

grids and small power producers” during the workshop. However, the workshop was postponed 

at the last minute without indication of the new date for the workshop. 

In June 2016, the Team Leader and Choon-Sik Jung discussed the preliminary draft 

recommendations for the regulatory framework for mini-grids with U Khant Zaw and his team at 

DRD. After the discussion, DRD agreed to provide their comments and suggestions after their 

own internal discussions. During July to September, the Project Team waited for comments 

from DRD on the draft memo prepared about the regulatory framework.  
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By October 2016, the Team Leader had a meeting with U Khant Zaw, the Director General of 

DRD, to follow up on the recommendations the Project Team provided on the regulatory 

framework for mini-grids. While appreciating the recommendations from the Project Team, the 

Director General stated that it would likely take some time for ADB and GIZ to provide support 

to GOM in formulating the legal framework. GOM thought about setting up a National Energy 

Management Committee (NEMC), which currently does not exist. It was discussed that this 

project should focus on off-grid areas where the grid is not likely to arrive in the next five to ten 

years for the off-grid RE investment plan. DRD agreed that the decision on the status of mini-

grid systems when the grid arrives would be undertaken in consultation with investors and mini-

grid owners on a case by case basis. DRD agreed that the Project Team may invite private 

sector stakeholders to offer their suggestions and expectations of the regulatory framework. In 

December 2016, the Project Team made plans to have these discussions take place at the Off-

grid RE Investment Forum in 2017. 

After the panel discussion, forum participants had the opportunity to ask questions to the 

panelists and make comments regarding the regulatory framework. 

During the Investment Forum in Naypyitaw on 9 May 2017, the Project Team conducted a 

stakeholders’ workshop focused on the regulatory framework that would govern the future of 

mini-grids in Myanmar. The audience had an opportunity to observe and participate in a 

discussion on how the regulatory framework should be designed to support mini-grids in 

Myanmar and how they can be integrated with the expanding national grid. A panel of experts 

from the Project Team, DRD, and REAM discussed the major issues that need to be addressed 

for developing a regulatory framework that can support mini-grids during the arrival of the main 

grid. This workshop was moderated by the International Geospatial Specialist. The format and 

participants of this workshop is detailed below: 

1. Introduction Presentation: “Mini-grids and Addressing the Arrival of the Grid - 

Experiences from Pioneering Countries” by Christopher Greacen, International Micro-

hydro Specialist, Nexant 

2. Expert panel discussion 

a. U Maung Win, Director, DRD 

b. Aunt Myint, General Secretary, REAM 

c. Tin Myint, Deputy Team Leader, Suntac Technologies 

d. Christopher Greacen, International Micro-hydro Specialist, Nexant 

3. Stakeholder question, comment, and answer discussion 

4. Concluding remarks 

Christopher Greacen opened the workshop by reviewing the current situation with the regulatory 

environment for mini-grids based on the existing Electricity Law and what is done in practice. He 

then presented the key elements of a regulatory framework for mini-grids. The key elements 

include the licensing process, tariffs, quality standards, and the impact on mini-grids due to the 

arrival of the main grid. Several models of integrating mini-grids were presented based on 

experiences gained in South and Southeast Asia. A moderated panel discussion then followed 
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Christopher Greacen’s presentation. The panel included experts U Maung Win, Director, DRD; 

Aunt Myint, General Secretary, REAM; Tin Myint, Deputy Team Leader, Suntac Technologies; 

Christopher Greacen, International Micro-hydro Specialist, Nexant. One of the main topics 

discussed by the panelists was the current revision of the Electricity Law. This revision would 

include regulations about mini-grids, which is very timely. The revision of the Electricity Law 

would take some time, possibly up to one year. It was suggested that the NEMC should be 

revived to accelerate the approval process through coordination with all the line ministries. 

After the panel discussion, the workshop proceeded with a question and answer period where 

Forum participants were invited to ask questions and make comments regarding the future 

regulatory framework for mini-grids in Myanmar. The questions asked during this part of the 

workshop are provided below. 

1. Question: Are utilities responsible for supplying electricity to all HHs? 

a. Response from Christopher Greacen: It depends on the countries. The answer is 

yes in Indonesia and Sri Lanka, but no in other countries where village 

electrification is considered. 

2. Comment: It was mentioned that, in many cases, the grid passes through the village, but 

many HHs would not connect to the grid because the connection cost was too high 

(USD 500-600/HHs). Only some parts of the population can connect. Other HHs would 

rely on solar home systems or would prefer mini-grids, as the connection costs are 

lower. 

a. Response from REAM: REAM pushes for the connection of the maximum 

amount of HHs. It should be an obligation. The tariff must be adapted to the 7-

category system, corresponding to seven different levels of HH incomes. 

b. Response from Suntac Technologies: Suntac Technologies confirms that many 

villagers prefer the off-grid option which is much more affordable by low income 

HHs than connecting to the main grid. It can be as low as USD 100/HH, as 

compared of USD 500-600/HH for connecting to the main grid. 

3. Question: There are a few key issues to be considered when the main grid reaches a 

mini-grid area. What is the feed-in-tariff rate? Has the mini-grid-respected the grid code? 
What will happen to its distribution assets?  

a. Response from Christopher Greacen: The application of the grid code in mini-

grids is different from country to country. There should not be an obligation for 

developers to build the mini-grids according to the national grid standards. 

4. Comment: A few measures to reduce the cost of mini-grid construction and operation 

were recommended. They included incentives such as a tax holiday for mini-grid 

developers and support to local manufacturers of RE equipment.  

a. Response from Suntac Technologies: Agreed. However, it should be noted that 

currently, there are no import duties on PV panels and controllers. There are still 

normal duties on batteries, wires, and other components. 
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To close the workshop, the moderator asked each of the panelists what was their greatest wish 

in terms of the regulatory framework for mini-grids in Myanmar. Aung Myint from REAM said 

that there should be a national regulatory framework and that reinstating NEMC would help 
speed up the decision-making process. U Maung Win from DRD stated that there should be a 

focus on the mini-grid regulation in order to complete it within one year at maximum. Tin Myint 

from Suntac Technologies stated that there should be transparency for developers. Christopher 

Greacen then said that an independent regulatory body is needed, as those successfully 
implemented in other countries. 

 

Figure 14: Panellists of regulatory framework stakeholders’ workshop (from left to right): Christopher 
Greacen, Nexant; Tin Myint, Suntac Technologies; U Maung Win, DRD; Aung Myint, REAM 
Source: TA 8657-MYA Project Team, 2017 
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Section 7 Project Outcomes 

7.1 OUTPUT 1 

7.1.1 Pilot mini-grid systems 

By the end of January 2017, all 12 pilot mini-grid systems were constructed and fully 

commissioned. VECs comprising both men and women have been established at all 12 villages 

to manage the mini-grid systems. A list of VEC members and their positions can be found in 

Appendix F. To date, the solar PV mini-grid systems have provided modern household lighting 

services for 10,829 people, in 2,251 households, in 12 villages. Brief profiles of the pilot solar 

PV mini-grid systems at the 12 project villages are provided in Table 16 below: 

Table 16: Profiles of mini-grid systems at the 12 project villages 

 

Village: San Kan 

Township: Nyaung-U 

Population: 977 

kW of PV: 9.76  

kWh of Battery: 115.2 

 

 

Village: Son Lun 

Township: Taungtha 

Population: 654 

kW of PV: 4.88 

kWh of Battery: 57.6 
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Village: Kyet Su Taw 

Township: Kyaukpadaung 

Population: 484 

kW of PV: 4.88 

kWh of Battery: 57.6 

 

 

 

Village: U Aing Kyun 

Township: Sagaing 

Population: 569 

kW of PV: 6 

kWh of Battery: 46.08 

 

 

Village: Yauk Thit Kan 

Township: Khin-U 

Population: 668 

kW of PV: 7 

kWh of Battery: 61.44 
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Village: Pauk Lay Pin 

Township: Minbu 

Population: 336 

kW of PV: 4.88 

kWh of Battery: 57.6 

 

 

Village: Myin Chi Naing 

Township: Kyaukse 

Population: 925 

kW of PV: 10.8 

kWh of Battery: 86.4 

 

 

 

Village: Mone Kone 

Township: Pauk 

Population: 836 

kW of PV: 6 

kWh of Battery: 46.08 
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Village: Gon Ma Ni 

Township: Thayet 

Population: 931 

kW of PV: 7.2 

kWh of Battery: 18.432 

 
 

 

Village: Koke Ko Gwa 

Township: Yenangyaung 

Population: 1654 

kW of PV: 12.96 

kWh of Battery: 92.16 

 
 

 

Village: Kone Thar 

Township: Sin Baung We 

Population: 2170 

kW of PV: 8.7 

kWh of Battery: 51.84 
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Village: Kone Char 

Township: Salin 

Population: 625 

kW of PV: 6.48 

kWh of Battery: 38.4 

 
 

Source: TA 8657-MYA Project Team, 2017 

 

Additional technical details for the mini-grids at all 12 project villages are provided in Table 17 

below. 

Table 17: Technical details of the 12 ADB pilot mini-grid systems 

 

Source: TA 8657-MYA Project Team, 2017 

A summary of the value of the contracts with ZPE and SRS and all the mini-grid equipment 

procured is provided in Table 18 on the following page.  

Village Name
Distance to 

closest city

Distance to 

grid

Number of 

Households
Watts of PV

Watts of PV 

per HH

kWh of 

Battery

Wh of Battery 

per HH
Shops Schools 

Health 

Centers

Relgious 

Buildings 
Streetlights

San Kan 30 3.3 187 9,760             52 115.2 616 5 2 1 1 27

Son Lun 15 36 100 4,880             49 57.6 576 4 1 0 0 17

Kyet Su Taw 32 8 103 4,880             47 57.6 559 3 1 0 0 16

U Aing Kyun 2.5 2.5 141 6,000             43 46.08 327 3 1 0 1 30

Yauk Thit Kan 9 2 142 7,000             49 61.44 433 5 1 0 0 16

Pauk Lay Pin 8 7 77 4,880             63 57.6 748 3 1 0 1 19

Myin Chi Naing 55 30 200 10,800           54 86.4 432 5 1 0 0 48

Mone Kone 4.5 2 156 6,000             38 46.08 295 2 1 0 1 32

Gon Ma Ni 35 35 181 7,200             40 57.6 318 14 1 0 1 18

Koke Ko Gwa 19 20 288 12,960           45 92.16 320 18 0 1 1 36

Kone Thar 35 16 266 8,700             33 63.36 238 15 1 0 0 25

Kone Char 55 30 129 6,480             50 28.8 223 8 2 0 0 16

TOTALS                   1,970             89,540 769.92 85 13 2 6 300

AVERAGE 25.0 15.98 47 424
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Table 18: Value of mini-grid contracts with ZPE and SRS 

 

Source: TA 8657-MYA Project Team, 2017 

No. Contract # Vendor Village(s)
Mini-grid 

System(s) 

Additional 

Streetlights
Total

ADB contributuon

(80% of total)

Hybrid Mini-

grid connection

Secondary Data 

Loggers

Subtotal

(per vendor)

1 C-G-01-MD San Kan 75,000$      5,530$          80,530$    64,424$                 

2 C-G-02-MD Son Lun, Kyet Su Taw 78,500$      9,480$          87,980$    70,384$                 

4 C-G-04-MG Pauk Lay Pin 36,200$      7,900$          44,100$    35,280$                 500$                  

3 C-G-03-SG U Aing Kyun, Yauk Thit Kan 93,610$      11,200$        104,810$  83,848$                 

5 C-G-05-MD Myin Chi Naing 98,580$      98,580$    78,864$                 

6 C-G-06-MG Mone Kone 46,536$      11,520$        58,056$    46,445$                 

7 C-G-07-MG Gon Ma Ni 68,310$      68,310$    54,648$                 

8 C-G-08-MG Koke Ko Gwa 102,300$    102,300$  81,840$                 E4All - N/A E4All - N/A

9 C-G-09-MG Kone Thar 82,368$      82,368$    65,894$                 E4All - N/A E4All - N/A

10 C-G-10-MG Kone Char 50,832$      50,832$    40,666$                 E4All - N/A E4All - N/A

181,988.00$    

268,209.33$    

ZPE

SRS

SRS

11,400.00$         

4,404.53$           

188,400.00$    
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7.1.2 Inauguration ceremony 

On Friday 28 October 2016, an Inauguration Ceremony was held at Kyet Su Taw village, 
Kyaukpadaung township in the Mandalay region. This ceremony was to commemorate the 
installation of the solar PV mini-grids at the 12 villages in Magway, Mandalay, and Sagaing 
regions. On the morning of 28 October, the Project Team led a convoy of vehicles with the ADB 
delegates from Bagan to Kyet Su Taw village. Upon arrival, the ADB delegates were greeted by 
the citizens of Kyet Su Taw village who all wore their traditional outfits for this special event. 
Officials from DRD, MOALI, and other ministries and departments within GOM also greeted the 
ADB delegates and engaged in brief introductions before the official start of the ceremony. 

The Inauguration Ceremony officially started in the village’s community building with welcome 

remarks from Dr. Htun Win, Deputy Minister of MOALI. This was followed by an address 

delivered by Andrew Jeffries, the Director of the Southeast Asia Energy Division at ADB. In the 

address, Andrew Jeffries provided an overview of the project and acknowledged the 

contributions of GOM, the Government of Japan, the village citizens, and the Project Team 

members for the TA’s achievements. Afterwards, the head of the Kyet Su Taw VEC gave a 

speech thanking ADB for the project that provided reliable lighting for reading and education 

activities and helped the village citizens avoid deadly poisonous snakes during the night. 

After the speeches were delivered, the ADB delegates, GOM officials, and village participants 

walked out of the community building to the PV panel and battery power house for the ribbon-

cutting and lighting-up ceremony. The ADB delegates, Government of Myanmar officials, and 

village head all stood in line together and faced the crowd to cut the ribbon. The Inauguration 

Ceremony then ended with the lighting-up ceremony where Dr. Htun Win, Deputy Minister of 

MOALI, Won-Mok Choi, the Executive Director of ADB, and U Sai Kyaw Zaw, Minister of Ethnic 

Affairs, Mandalay region pushed their remote controls simultaneously to turn on the lights 

connected to the PV panels as a symbol of lighting up the mini-grid.  

Table 19 below lists the participants at the Inauguration Ceremony from ADB, GOM, Kyet Su 

Taw village, the vendors, and the Project Team. 

Table 19: List of participants at the Inauguration Ceremony 

Name Position Affiliation 
 
Government of Myanmar (GOM) 
Dr. Htun Win Deputy Minister MOALI 
U Sai Kyaw Zaw Minister Ethnic Affairs, 

Mandalay region 
U Shwe Ko Member of Parliament, Lower house GOM 
U Kaw Tote Member of Parliament, Upper house GOM 
U Aye Khine Member of Mandalay Regional Parliament GOM 
TBD Director General Department of 

Agriculture, MOALI 
U Khant Zaw Director General DRD 
U Myin Oo Deputy Director General DRD 
U Kyaw Soe Deputy Director General DRD 
U Maung Win Director National Electrification 

Project Management 
Office 

U Min Han Director DRD, Mandalay region 
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Name Position Affiliation 
Daw Myint Myint Win Township Officer DRD 
 
Kyet Su Taw village 
U Kyaw Nyein Village Head Kyet Su Taw village 
 
Asian Development Bank  
Won-Mok Choi Executive Director ADB 
Andrew Jeffries Director  

Energy Division, South East Asia Department 
ADB 

Choon-Sik Jung Energy Specialist 
Energy Division, South East Asia Department 

ADB 

Tin Tun Zaw External Relations Officer 
Myanmar Resident Mission, South East Asia 
Department 

ADB 

Yan Oo Programs Officer 
Myanmar Resident Mission, South East Asia 
Department 

ADB 

Mary Grace Huelgas Associate Operations Officer 
Energy Division, South East Asia Department 

ADB 

 
Consultant Team 
Kamalesh Doshi Energy Access Planning and Renewable Energy 

Technical Specialist and Team Leader 
Nexant 

Tin Myint Deputy Team Leader and Energy Access 
Planning and Renewable Energy Technical 
Specialist (National) 

Suntac Technologies 

Eric Youngren Off-grid Solar PV Solution Specialist 
(International) 

Nexant 

May Thu Htun Off-grid Solar PV Solution Specialist (National) Suntac Technologies 
Chaw Nu Geographic Information Systems Specialist 

(National) 
Suntac Technologies 

Pyone Kyi Community Development Facilitator (National) Suntac Technologies 
Than Than Khaing Community Development Facilitator (National) Suntac Technologies 
Piya Kerdlap Project Manager Nexant 
 
Vendors 
Sun Htoo Myint Director Zaburitz Pearl Energy 
Kyaw Min Tun Managing Director SolaRise Systems 

 

Pictures from the Inauguration Ceremony are illustrated in Figures 15 to 20 below: 
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Figure 15: Village participants congregating before the start of the Inauguration Ceremony 

 

 

Figure 16: Citizens of Kyet Su Taw village listening attentively to the speakers from ADB and GOM 
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Figure 17: The participants of the Inauguration Ceremony gathering in front of the mini-grid system to 
prepare for the ribbon-cutting ceremony 

 

 

Figure 18: ADB delegates and Government of Myanmar officials preparing to turn on the switches for the 
Lighting-up Ceremony 
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Figure 19: Villagers learning about the mini-grid systems under the ADB TA 

 

 

Figure 20: The battery powerhouse with a banner that describes the ADB TA 
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7.1.3 Post-installation surveys 

After the commissioning of the pilot mini-grid systems, the Project Team conducted post-

installation surveys to capture information about performance of the mini-grid systems and the 

feedback from the villagers. The responses to the surveys revealed the following key findings: 

1. Generally, the villagers are very happy with the service provided by the mini-grids. 

2. The vendors, SRS and ZPE, did good work on the installations and there were not any 

major technical problems or omissions. Most reported problems were related to pre-paid 

meters and/or the billing software.  

3. The three most stated benefits of the mini-grid systems that the villagers reported were: 

a. Education: Improved opportunities for children to study at night as well as being 

more likely to have a pre-dawn breakfast before school 

b. Health and security: The streetlights provided safety in the form of improved 

nighttime security from deadly snakes on the village roads. The streetlights 

allowed the villagers to see the snakes. Also, one village reported that before the 

streetlights were installed, they used to have problems with livestock thieves that 

came in the dark to steal pigs, cows, and chickens. 

c. Economics: Longer working hours became possible through improved lighting 

that enabled productive activities, such as agricultural processing, to continue 

well into the evening. 

4. Many villagers wanted more hours of service. For the ZPE-installed systems, this would 

mean increasing the hours of operation. For the SRS-installed systems, this would mean 

raising the energy limits beyond the 100 Wh/day maximum as currently programmed. 

5. The VECs were able to add credits to the pre-paid meters, but they could use further 

training on the computers and software as well as improved procedures for data 

collection and reporting. 

6. The used computers that the vendors provided are a major weak point in the project. 

The Project Team recommended replacing the used hardware with new, ruggedized, 

and high efficiency laptops.  

7. Data logging systems and reporting procedures continue to be inconsistent. Better 

procedures for collecting, storing, and publishing system performance data should be 

developed.  

Pictures from the post installation surveys and technical inspections are provided in Figures 21 

to 24 below: 
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Figure 21: Villagers behind the PV cells helping inspect the mini-grid and learning why it is not charging as 
much as it should 

 

 

Figure 22: The National Off-grid Solar PV Solutions Specialist inspecting the systems at the battery 
powerhouse 
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Figure 23: The National Team collecting and compiling data from the post installation surveys and technical 
inspections 

 

 

Figure 24: The village electrification committee members from Kone Char village with guests from DRD, the 
Project Team, and ZPE 
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Figures 25 to 30 below illustrate the discussions that took place with the village community 

members to understand their engagement with the mini-grid projects. 

 

Figure 25: Mini-grid discussions with the Gon Ma Ni village community 

 

 

Figure 26: Mini-grid discussions with the Kone Thar village community 
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Figure 27: Mini-grid discussions with the Kyet Su Taw village community 

 

 

Figure 28: Mini-grid discussions with the Mone Kone village community 
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Figure 29: Mini-grid discussions with the San Kan village community 

 

 

Figure 30: Mini-grid discussions with the Yauk Thit Kan village community 
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7.1.4 Equipment inventory 

A summary of the equipment procured under the TA is provided in Table 20 below. 

Table 20: Summary of equipment procured under TA 

 

Source: TA 8657-MYA Project Team, 2017 

 

7.2 OUTPUT 2 

7.2.1 Geospatial plan 

The geospatial plan was completed in May 2017. It summarized the results of the work done by 

the geospatial team to identify potential off-grid renewable energy investment opportunities. The 

geospatial team from INTEGRATION Environment and Energy and Suntac Technologies 

commenced work in February 2016 when they conducted a two-week inception mission in order 

to obtain data and discuss next steps with the Project Team and partners, namely DRD and 

MOEE, as well as with other stakeholders such as REAM. 

During the mission, the geospatial team obtained valuable data required for the geospatial plan. 

DRD granted access to data from Columbia’s Earth Institute such as digitized and 

georeferenced data on grid coverage (2013/4) as well as the results for the least-cost 

electrification plan developed for the whole of Myanmar. The geospatial team used the 

opportunity to conduct a GIS training for electrification planning in which 24 trainee staff 

members from DRD and MOEE took part. The Project Team also conducted a field visit in the 

Mandalay region to better understand the characteristics of the pilot project villages and for data 

validation purposes. 

Building on the intensive cooperation initiated, the data obtained from DRD and MOEE was 

translated, digitalized, and geo-referenced by Suntac Technologies’ geospatial and GIS 

specialists from April to June 2016 with continuous feedback discussion with the international 

geospatial and GIS specialists. Exchanges were held with the Earth Institute’s geospatial 

specialists (June 2016) to better understand the value and limitations of the data exchanged. 

Building on the geospatial data repository established, intensive data processing as well as 

further data collection took place subsequently. Most data collection was finalized in August 

2016 and was concluded by another two-week on-site mission by the International GIS 

Specialist. The scope of this mission was to conclude the data collection and discuss with the 

national geospatial and GIS specialists the status of additional data requirements and further 

follow-up questions. After cleaning and standardizing the data, a comprehensive data analysis 

was carried out and maps using available data were created. The overall objective was to gain 

No. Contract # Village
Solar PV 

panels

Solar charge 

controllers
Batteries Inverter

Additonal 

standalone 

streetlights

Hybrid mini-

grid 

connector

Secondary 

data 

loggers

Laptop 

computer

Inkjet 

printer

1 C-G-01-MD San Kan 32 4 96 4 20 Standalone 7 4 1 1

2 C-G-02-MD Son Lun 16 2 48 2 11 Standalone 6 2 1 1

3 C-G-02-MD Kyet Su Taw 16 2 48 2 10 Standalone 6 2 1 1

4 C-G-03-SG U Aing Kyun 24 32 2 14 Mini-grid connected 16 2 1 1

5 C-G-03-SG Yauk Thit Kan 28 32 2 16 Mini-grid connected 2 1 1

6 C-G-04-MG Pauk Lay Pin 16 2 48 2 9 Standalone 10 1 2 1 1

7 C-G-05-MD Myin Chi Naing 54 48 3 48 Mini-grid connected 3 1 1

8 C-G-06-MG Mone Kone 24 32 2 16 Mini-grid connected 16 2 1 1

9 C-G-07-MG Gon Ma Ni 36 32 2 18 Mini-grid connected 2 1 1

10 C-G-08-MG Koke Ko Gwa 72 64 4 36 Mini-grid connected 2 1 1

11 C-G-09-MG Kone Thar 42 32 4 25 Mini-grid connected 4 1 1

12 C-G-10-MG Kone Char 36 32 2 16 Mini-grid connected 2 1 1

Streetlights 

(Original Contract)
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an understanding on the current data availability and its meaningfulness for the geospatial plan 

of off-grid renewable energy potential.  

Later in November 2016, another on-site mission was carried out in order to exchange 

information within the Project Team and initiate the geospatial analysis for the identification of 

off-grid investment opportunities. Unelectrified villages were systematically analyzed in terms of 

size, expected energy demand, location, and distance to the existing and planned medium 

voltage network as well as the road network. The RE potential for solar, hydro and biomass-

based mini-grids were assessed and included into the analysis. This mission ended with a 

practical GIS training for at the DRD in Naypyitaw to create more awareness and capacities on 

the available data and to leverage local GIS capacities to update, manage, and utilize the data 

in support of Output 3. 

Conclusions 

The geospatial analysis of different data sources for off-grid investments in Myanmar revealed 

large potentials for decentralized energy generation, specifically mini-grids. In the project 

regions, many villages are located more than 10 km distance from the national grid and the grid 

which is planned for the next five years. Those villages differ in size. Some are quite small, but 

the majority is large enough for mini-grids and others might be clustered to create attractive 

demands. The threat of grid extension in Mandalay is very high with 99 villages more than 10 

km from the existing distribution grid. 

For the three project regions, the following conclusions were made: The potential for off-grid 

investments in Magway is large. Many regions are not connected to the grid and renewable 

resources are available. For Mandalay, the overall potential is much smaller due to the power 

grid covering large areas of the region already, leaving only a few locations for off-grid 

investments, which are often either quite small or in close proximity to the existing grid.  

Sagaing region, on the other hand, has the largest potential for off-grid investments as the 

region is quite large, with only a small coverage of the grid and vast resource potential. Of the 

three regions, the threat of grid extension is the lowest in Sagaing, and hydro resources have 

the largest potential. The northwestern regions are characterized by large mountain ranges that 

create accessibility challenges, which may delay the arrival of the grid again and encourages 

off-grid investments. Unfortunately, detailed information on village sizes in the northern regions 

of Sagaing was not available. Nonetheless, the potential was assumed to be high there. 

In addition, the data created within this project might be used to support the spatial coordination 

between different stakeholders and institutions. It is suggested that the data created be 

consolidated and enlarged to other areas before being integrated into an online geo-spatial data 

base. Web-based access with graded access and editing rights for selected public and private 

actors would provide a strong foundation for the harmonization of off-grid electrification efforts in 

Myanmar with ongoing on-grid developments. 

7.2.2 Geospatial web-mapping Tool 

Investment opportunities for RE mini-grids in Magway, Mandalay, and Sagaing can be further 

explored through the Myanmar Off-grid RE Web-mapping Tool. This tool was developed to 

leverage geospatial data created and collected under the TA to support the spatial coordination 

between different stakeholders and institutions involved in electrifying Myanmar’s villages. The 
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tool maps the locations of unelectrified villages and provides information on available local 

resources and nearby infrastructure to estimate the potential for off-grid investments. Users can 

select layers to display various datasets and interactively analyze the potential for off-grid 

electrification in Magway, Mandalay and Sagaing. This tool is free and available online at the 

URL below: 

http://adb-myanmar.integration.org/ 

Pictures of the web-mapping tool are provided in Figures 31 to 33 below: 

 

Figure 31: Homepage of web-mapping tool 
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Figure 32: Interactive features of web-mapping tool 

 

 

Figure 33 : Map of Magway, Mandalay, and Sagaing regions with ADB mini-grids and diesel generator layers 
turned on 
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7.2.3 Off-grid renewable energy investment plan 

The Project Team completed the Myanmar off-grid RE investment plan at the end of June 2017. 

The overall objective of the investment plan was to present to the public and private sectors the 

opportunity for off-grid renewables and provide recommendations for policy and regulatory 

intervention and capacity building. This investment plan provided insight with respect to each of 

the renewable resources available in Myanmar including solar, wind, hydro, biomass, biogas, as 

well as the addressable market for the off-grid sector. In addition to this market information, the 

investment plan provided an analysis of the LCOE for each type of RE in off-grid applications in 

comparison to the LACE. This information was further complemented by a GIS-based study, 

focused on the Magway, Mandalay, and Sagaing divisions, and a pipeline of potential projects in 

the off-grid sector (covering each type of RE by location), that can be cost effective relative to 

grid extension as envisioned in the NEP. The investment plan provided an overview of the 

regulatory environment and financing mechanisms related to the investment opportunities 

identified in the off-grid RE sector. Finally, the investment plan lays out recommendations for 

future capacity building and technical assistance activities that could address areas of 

uncertainty for the private sector and improve the overall investment climate for off-grid RE in 

Myanmar. 

7.2.3.1 Pipeline of potential off-grid RE projects 

The Project Team developed a pipeline of 28 potential off-grid RE projects in the Magway, 

Mandalay, and Sagaing regions. This pipeline was included as part of the investment plan 

developed under Output 2 of the TA. The pipeline was organized in PINs that provide 

information about the different sites identified in the three regions that could serve as potential 

pilot renewable energy mini-grid projects powered by solar PV, small hydropower, biomass, and 

biogas. The factors used to characterize each potential project are listed below. 

1. Village location (township, region, GPS coordinates) 

2. Project concept and energy source 

3. Capacity 

4. Investment 

5. Status of development (developing or prospective) 

6. Tariff 

7. Existing distribution network 

The pipeline of projects can be used to promote small-scale, community-based, off-grid energy 

access in the Magway, Mandalay, and Sagaing regions. The pipeline is attached to this report 

as an excel spreadsheet file in Appendix D. 

7.2.3.2 Financial model for mini-grid projects 

The investment plan also included a financial model for assessing the financial viability of the 12 

solar PV mini-grid pilot projects implemented in Myanmar under the TA. The model uses basic 

inputs parameters based on the pilot projects, such as the number of households, projects 

costs, electricity use and charges, operational expenses and battery replacement costs.  
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The model was used to assess the financial viability of one of the pilot projects, Poke Pa Kan in 

Chauk township, Magway region. The model contains two worksheets representing two different 

scenarios: 

1. Current Case (80% Grant): This scenario models the pilot project as implemented, with 
80% grant funding and 20% village contribution, and only basic energy use (100 

Wh/day) at a low tariff of 500 MK/kWh.  

2. Investor’s contribution (60% Grant): The second worksheet shows the case where an 

outside investor contributes 20% of the costs, with 60% coming from grant funding and 
20% from the community. Basic energy use is set at 150 Wh/day at a tariff of 500 

MK/kWh. Households can also choose a higher level of energy service beyond 150 

Wh/day, for which they would pay a higher tariff (1,500 MK/day). Commercial users such 

as shops and eateries would also pay this higher tariff.  

The Current Case scenario shows that the revenues from tariff collection should be sufficient to 

cover the costs of the second battery replacement after 8 or 10 years.  

In the case of the 60% Grant scenario, the analysis shows that revenues from only basic energy 

use would be insufficient to make the investment profitable for an outside investor, with an IRR 

of 10% and simple payback of more than 7 years. If 10% of the households would consume 300 

Wh/day instead of 150 Wh/day, the feasibility would improve significantly, with an IRR of 24% 

and simple payback of around 3 years. The same applies if there are at least 5 commercial 

users that each consumes a minimum 750 Wh/day. In the current regulatory environment, it is 

debatable whether an IRR of 24% would be sufficient to attract investment, and investors may 

seek shorter payback periods to recoup the investment.  

In conclusion, in order to attract outside investors, communities need to have a sufficient 

number of households and commercial users willing to pay higher fees to increase the electricity 

use beyond the basic level. This means that semi-commercial mini-grids may only work for 

larger communities that would have a higher probability of higher paying customers.  

The excel spreadsheet for the financial model is attached to this Final Report as Appendix E. 

7.2.3.3 Key findings and recommendations from the investment plan 

The findings from this investment plan are discussed in the following sections: 

Addressable market for mini-grids in Magway, Mandalay, and Sagaing 

Of the 2,926 villages, or approximately 1/3, of electrified villages in the target investment region 

(which are greater than 10 km from the grid), 508 or 19% have a population over 1000 and 

therefore have sufficient scale to be suitable for large scale RE off-grid mini-grids. Based on the 

pilot projects conducted, the estimated addressable market size is ~USD 150 million, depending 

on RE resource. The addressable market is shown in Table 21 below. 
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Table 21: Addressable market for mini-grids in Magway, Mandalay, and Sagaing regions 

 

Source: TA 8657-MYA Project Team, 2017 

Available Renewable Energy Resources in the Off-grid Sector 

The geospatial analysis of different data sources for off-grid investments in Myanmar reveals 

that there is large potential for decentralized energy generation, specifically through mini-grids 

powered by solar PV, small scale hydropower, biomass and biogas. In the project regions of 

Magway, Mandalay, and Sagaing, many villages are located more than 10 km distance from the 

national grid and the grid, which is planned for the next five years. Those villages differ in size. 

Some are quite small, but the majority are large enough for mini-grids and others might be 

clustered to create attractive demand loads. The electrification rate and threat of grid extension 

in Mandalay is high, with only 99 villages situated more than 10 km from the existing distribution 

grid. Magway and Sagaing in contrast have lower levels of electrification and a greater number 

of villages that are more than 10 km from the grid.  

Although RE mini-grids are an attractive option compared to grid extension, each RE resource 

available in Myanmar has its own set of challenges that need to be overcome, in order to be 

productively harnessed for mini-grids. 

The opportunities for solar PV in Myanmar is generally high since data shows that Myanmar has 

adequate irradiation (values of more than 4,000 Wh/m²/day), especially in the central dry zone. 

Solar PV is one of the most ubiquitously available sources of clean energy and is most suitable 

for distributed power generation and suits applications in rural communities. The solar PV mini-
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grids implemented in the 12 villages in Magway, Mandalay, and Sagaing under the ADB TA 

have demonstrated that the technology is very suitable for meeting basic levels of service for 

villagers in Myanmar. One key observation from the results of the solar PV mini-grid pilot 

projects implemented is that as the installed capacity of the mini-grid increases, the capital cost 

and cost of electricity decreases. Therefore scale is a key issue for affordability of energy 

services and the identification of clusters. GIS planning is therefore a key enabler in driving 

scale of mini-grids and reducing both capital and production costs. 

Depending on the design of the PV mini-grid systems, they can also be integrated with the grid 

when it arrives to the village. In addition, the TA has demonstrated that solar PV mini-grids 

foster collaboration and social cohesion at the community level through project planning, 

construction, operation and maintenance of the mini-grid systems. Solar PV can be also be 

integrated with diesel to develop a hybrid PV/diesel mini-grid, which will help reduce operation 

expenses and therefore lower the LCOE. 

Not only does hybridization reduce operational expenses, but in many cases it can enhance the 

quantity of available electricity to account for an increased electricity demand of connected 

customers. This allows for the extension of connections or increase in operational hours as 

many systems most likely do not operate on a continuous basis. 

The potential of hybridizing diesel gensets is, however, limited as the added capacity of the 

diesel generators, which are provided by MOEE and/or DRD, is 1,700 kW. Nonetheless, solar 

PV is a strong candidate for supplying energy for scaling up rural mini-grids as PV prices are 

declining. Finally, the technology enables community development, and the systems can be 

integrated with the grid and other diesel-based mini-grids. 

Potential for hydropower in Myanmar is high, particularly in the hilly and mountainous areas 

mainly located in the eastern and northern parts of the country. The fact that hydropower is a 

viable option for off-grid electrification is supported by the 32 small and medium hydropower 

generation facilities ESE currently owns and operates. The capacity of these off-grid systems 

ranges between 1-10 MW and have been built by GOM supplying electricity to these rural 

areas. These hydropower stations have been running for several years serving remote areas far 

from the distribution grid system that enhance the standard of living for rural communities. 

Under the TA, 21 different potential micro and mini-hydropower sites for village electrification 

were identified. These sites are presented in Table 22 below: 

Table 22: The 21 different potential micro and mini-hydropower sites identified for village electrification 

No. Latitude Longitude Region Project Name Capacity 
(in kW) 

Project status 
(study, 
planned, 
operational) 

1 94.5 19.48333 Magway  Man Chaung 300 Study 

2 94.4 20.08333 Magway  Ngape 100 Study 

3 96.66666 22.08333 Mandalay Wet Wun 450 Operational 

4   Mandalay Dattaw Chaung 120 Study 

5   Mandalay Gelaung Chaung 20 Study 

6   Mandalay Pinleiin Chaung 20 Study 

7 96.43333 21.95 Mandalay Sitha Chaung 100 Study 
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No. Latitude Longitude Region Project Name Capacity 
(in kW) 

Project status 
(study, 
planned, 
operational) 

8 96.3 20.35 Mandalay Ye Oo Falls 175 Planning 

9 96.48333 20.88333 Mandalay We Yet Fall 412 Map study and 
site screening  

10 95.61666 23.95 Sagaing  Wuntho 100 Study 

11   Sagaing  Na Nge Chaung 40 Study 

12   Sagaing  Tatnwe Chaung 20 Study 

13 95.6 24.15 Sagaing  Pinlebu(Kaba Chaung) 400 Study 

14 95.65 24.16666 Sagaing  Pinlebu(panwe Chaung) 130 Study 

15   Sagaing  Nam Sake 200 Study 

16   Sagaing  Chaung-daung 150 Study 

17 95.68333 24.93333 Sagaing  Daungyu Chaung 950 Study 

18   Sagaing  Matugi 100 Study 

19   Sagaing  Khwe lon(Kaw Ta Fall) 400 Study 

20   Sagaing  Pyanshar Chaung 75 Study 

21 97.88333 23.18333 Sagaing  Zi Chaung 1260 Study 

Source: TA 8657-MYA Project Team, 2017 

To take advantage of these potential hydropower resources for mini-grid applications, several 

hydropower development challenges need to be overcome. Historically, hydropower has been 

known as the most prevalent form of clean energy, but its adoption for small-scale off-grid 

distributed power generation has been limited due to availability of technology, finance, and 

suppliers. Standardization has been another issue related to the deployment of micro and mini 

hydropower systems. Harnessing solar energy resources for PV mini-grids has enjoyed 

deployment at large scale in part due to the standardization of components, design, and 

deployment. Micro-hydropower however is difficult to standardize due to the inherent lack of 

modularity compared to solar PV, in which hundreds of identical solar panels can be wired 

together. In addition, the wide variety of flow and head regimes encountered across typical sites 

makes standardization of micro-hydro difficult. Seasonality is another key issue that hydropower 

projects face, which means that the systems may be unable to produce power for several 

months of the year in some locations. These issues will need to be addressed when developing 

small hydropower systems for electrifying villages in Myanmar. 

Biomass resources could also serve as a viable source for mini-grids in Myanmar since the 

country’s energy sector is dominated by traditional biomass (firewood and charcoal), which 

accounts for 75% of the primary energy supply. GOM has begun promoting the use of biomass 

for rural electrification, primary energy needs and energy independence. Biomass energy 

conversion technologies are traditionally available and have been gaining adoption with the 

innovative use of biomass options. The estimated total theoretical thermal energy potential of 

crop harvesting biomass residues is 467 million GJ/year (130,238 GWhth/year). The theoretical 

installed power capacity is calculated at 3,935 MWe, based on the average power conversion 

efficiency of 22.5% and the power plant capacity factor of 85%. For agro-industrial biomass 

residues, the estimated total theoretical thermal energy potential is 132.23 GJ/year (36,729 

GWhth/year). The theoretical installed power capacity is calculated at 1,110 MWe based on the 
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average power conversion efficiency of 22.5% and the power plant capacity factor of 85%. Rice 

husk and bagasse account for 64% and 19% of the total theoretical power generation potential 

of agro-industrial residues respectively. In Myanmar, biomass gasifiers are common in the delta 

region and are reported to power rice mills, irrigation pumps, saw mills, oil pressing, and ice 

making. The systems typically have a capacity ranging from 10 to 200 kW. The LCOE of 

biomass gasifiers in Myanmar is estimated at USD 0.45 per kWh, which is significantly higher 

than the global average ranging from USD 0.065 to 0.24 per kWh for small-scale biomass 

gasification power systems (<600 kW). The main reason the LCOE is much higher is due to the 

operating time of the gasification systems in Myanmar, which is much lower than other countries 

(4 to 5 hours per day). In the CDZ however, off-grid villages did have extra biomass residues 

such as rice husk and wood residues, which could be used in biomass gasifiers to power the 

villages through the installation of mini-grids. Most of these biomass residues are currently used 

for other purposes instead (i.e., as cooking fuel in households, animal feed, etc.). 

For biogas energy resources, Myanmar could theoretically produce as much as 20.5 million 

cubic meters of biogas per day from the 180 million heads of livestock in the country. However, 

the small numbers of livestock owned by farm households and the scattering of livestock across 

the country limits the biogas production potential that is technically and economically feasible. 

These factors create a challenge at a logistical level in terms of fuel collection, fuel handling 

and, ultimately, fuel cost. Animal waste has a very low energy content per mass unit due to a 

high moisture content and, as a result, transporting these energy resources over long distances 

does not make practical sense. Commercial scale livestock production, however, does have the 

potential for development (mostly in Yangon and in Mandalay). Over the past 10 years, there 

have been about 190 biogas-based power systems constructed across Myanmar, mostly in the 

CDZ and in Northern Shan State. However, electricity production from cattle manure-based bio-

digesters equipped with diesel gensets is hardly feasible in off-grid villages because cattle 

farming is not centralized. Each house owns only a few heads of livestock that are grazing in the 

vicinity of the village. Cattle manure is spread in the field where it serves as fertilizer. Thus, 

biogas mini-grids may not be the best village electrification option due to limited livestock 

available per household and the priority of villages to use these biogas resources for daily 

farming requirements. The cultivation of energy crops for biogas production is an alternative that 

the GOM could consider, as its neighbour Thailand is currently considering. 

Harnessing the Opportunities 

Renewable mini-grids hold the advantage to allow for productive use and advanced public 

services such as street lighting and health care. They are therefore technically preferable over 

solar home systems, which might be suggested for very small remote locations only. The 

available RE resources need to be strategically harnessed by mini-grids to meet the energy 

needs of villages and help Myanmar increase its rate of electrification.  

In Magway, Mandalay, and Sagaing, the following points should be considered as future 

projects and investments are made in RE mini-grids: 

Clustering neighbouring villages can be an alternative option to selecting larger villages. 

Instead of selecting large villages, clustering small villages and hamlets to larger clusters, 

wherever possible, would support the potential development of RE mini-grids even at those 

locations that individually may not support socio-economic development. By investing in a local 
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portfolio of mini-grids, expenditures for logistics can be reduced (i.e. for spare and wear parts 

and technical support). Also, clustering of villages can also help stretch overhead costs for 

technical maintenance and commercial handling over several sites, while increasing the 

revenue stream simultaneously. The geospatial analysis shows that an attractive cluster 

includes 2,500 inhabitants (equals a household size of 5 on average) and with a distance of 

more than 10 km to the existing grid. These clusters may be electrified most economically by: 

1. Development of a joined mini-grids which connects several villages,  

2. Development of a local portfolio of smaller mini-grids, or by 

3. Interconnection of smaller mini-grids to a local network.  

In the future, the electrification clusters could be served by a local micro-utility. 

Grid poses lowest threats to off-grid investments in Sagaing. The Sagaing region has the 

largest potential for off-grid investments as the region is quite large, with only a small coverage 

of the grid and vast resource potential. Out of the three divisions, the threat of grid extension is 

the lowest in Sagaing. Hydropower resources have the largest potential for growth in this region. 

The northwestern region is characterized by large mountain ranges, which create a challenge 

for accessibility, but will likely delay the arrival of the grid, thereby encouraging off-grid 

investments. Unfortunately, detailed information on village sizes in the northern regions of 

Sagaing was not available, but the potential is assumed to be high. 

Renewable mini-grids can support power needs of telecommunications sector. The 

telecommunication infrastructure market offers a unique opportunity for maximizing the use of 

RE mini-grids. Myanmar’s mobile phone market has been growing exponentially over the last 

several years and mobile operators require power for base stations to provide network coverage 

and mobile phones require access to electricity for charging. Solar home systems in the 

Myanmar market already enable charging of mobile phones. In addition, powering mobile 

towers require a constant supply of electricity to provide an uninterrupted supply for telecom 

services. There are more than 1,250 telecom towers operating in Myanmar that require a 

constant power supply. This is usually met through diesel fuel or a combination of diesel, solar 

PV and batteries. Currently, it is very difficult to acquire information of the supply types for these 

towers, the operators and the locations, as many businesses do not share this information 

publicly. Nonetheless, for investors in the off-grid market, providing constant reliable power for 

telecom towers is an attractive sector, as the telecommunication master plan of the GOM 

requires network blanket roll-out of the next five years. 

Recommendations for Expanding Renewable Energy Access in Myanmar 

The data collection and analysis carried out by the TA during the implementation of the pilot PV 

mini-grid systems, the geospatial plan, and research for the investment plan elicited several 

recommendations, both general and specific, which could address some of the barriers to 

expanding RE access in Myanmar. This input can serve as a basis for designing future capacity 

building and technical assistance activities to take further steps in increasing cost-effective 

deployment of mini-grids in Myanmar while addressing areas of uncertainty for the private 

sector and improving the overall investment climate for off-grid RE in Myanmar. 
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Leverage geospatial data to connect stakeholders. The data created within this project might 

be used to support the spatial coordination between different stakeholders and institutions. It is 

suggested that the data created can be consolidated and enlarged to other areas before being 

integrated into an online geo-spatial data base. Web-based access with graded access and 

editing rights for selected public and private actors will provide a strong foundation for the 

harmonization of off-grid electrification efforts in Myanmar with ongoing on-grid developments. 

Sharing data across organizations will allow investors to identify suitable areas for the 

development or RE mini-grids and can allow the public sector to refine its grant policy with 

regard to different village sizes and technology types. 

One example of leveraging geospatial data to connect stakeholders is through online web-

mapping tools. The Myanmar Off-grid RE Web-mapping Tool was developed under the ADB TA 

to support the spatial coordination between different stakeholders and institutions involved in 

electrifying Myanmar’s villages through RE mini-grids, specifically in Magway, Mandalay, and 

Sagaing. The tool maps the locations of unelectrified villages and provides information on 

available local resources and nearby infrastructure to estimate the potential for off-grid 

investments. Users can select layers to display various datasets and interactively analyze the 

potential for off-grid electrification in Magway, Mandalay and Sagaing. This tool is free and 

available online at the URL below: 

http://adb-myanmar.integration.org/ 

Build capacity for local banks and financial institutions. The local banking system in 

Myanmar has limited experience in RE technology and financing infrastructure development 

projects. In its current state, there would likely be delays in securing the necessary credit, at 

whatever cost and tenor, for the deployment of rural RE infrastructure in Myanmar. The 

Myanmar banking system is unlikely to be able to accommodate overall credit demand of this 

sector. Training workshops should be carried out specifically for local banks to help them 

understand RE mini-grids and learn about setting financing programs to support different 

technologies for village-scale rural electrification. As these improvements to the financial system 

occur over time, the risk premium for lending to Myanmar businesses is expected to decline. 

Regulatory framework needed to address clear transition to grid connection for mini-

grids. It is important to emphasize that mini-grid solutions will become particularly important for 

pre-electrification. Hence, the process for enabling mini-grid investment must also involve a 

clear transition to future grid connection. This can be achieved through establishing a regulatory 

framework that governs how mini-grids shall be integrated into the national grid. Establishing an 

independent regulator would help provide transparency for off-grid RE project developers. This 

regulatory framework is currently being developed through joint efforts by DRD and MOEE. The 

key elements the framework should include are the licensing process, tariffs, quality standards 

and the impact on mini-grids of the arrival of the main grid. There is a need for rules that provide 

detailed guidance on: 

1. How to legally develop mini-grids and sell electricity directly to retail customers? 

2. What processes are required for licensing and registration? 
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3. How to set retail tariffs for sales to retail customers? 

4. What options exist if the national grid expands into the service area of the mini-grid? 

a. Under what conditions can the mini-grid purchase electricity at wholesale from 
the utility? What wholesale tariffs apply? 

b. Under what conditions can the mini-grid generator sell electricity to the main 
grid? What feed-in tariffs apply? 

5. Who pays for interconnection costs and upgrades to the utility network, if required, for 
interconnection?  

To provide answers to these regulatory questions for developers, GOM can learn from several 

models of mini-grid integration from other countries in Southeast Asia and other parts of the 

world. Parts of Myanmar’s Electricity Law would need to include some regulations on mini-grids 

for the regulatory framework to be successful.  

Establish an independent agency for coordinating mini-grid implementation. Currently, 

there is a very limited coordinated mechanism for the implementation of mini-grids. The regional 

governments and private entities are free to establish their own regulations for mini-grids. 

International donors are also interested in supporting mini-grid projects at the village level; 

particularly those built around local renewable generation sources. However, this “bottom up” 

ability to promote projects is different from the required ability to implement mini-grid projects in 

line with the least-cost electrification plan. At present, there is significant risk that individual mini-

grid proposals may not conform to the least cost plan. An independent agency that engages 

with both the public and private sector in the area of mini-grids should be established. This 

agency would be responsible for strengthening coordination between various government 

ministries who are involved with power and energy sector (such as MOEE) and rural 

development entities at the central, regional, and village level would help facilitate development 

of renewable mini-grids for unelectrified villages in Myanmar. Through this agency, a standard 

format or process for developing mini-grids in Myanmar could be established such that every 

project does not have to “re-invent the wheel” of creating institutional design standards, 

technical plans, legal documentation, and financial proposals. Since mini-grids are by definition 

relatively small projects, this means that the transactions costs (the costs of getting the mini-grid 

organized) can be a very high proportion of the total cost. Such transactions costs will reduce 

the number of projects that can proceed.  

Identify clear responsibilities of Government entities regarding management of mini-

grids. Currently, there is no ministry “ownership” for mini-grids. MOEE is focused on the 

national grid, while the DRD, housed within MOALI deals with household-level electrification. As 

a result, the role of various departments and ministries within GOM in overseeing mini-grid 

development is unclear. To leverage renewable mini-grids in the future, DRD would benefit from 

taking responsibility of different parts of the development process. Some examples of these 

responsibilities are: 

1. Providing standard processes and documentation which sets out the obligations of the 
operator  
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2. Developing a competitive (minimum subsidy) process in response to a local initiative, 
against predictable tariff rules  

3. Ensuring timely delivery of the subsidy  

4. Working together with the Executive Secretariat to implement a program of two- step 
loans via a selected Myanmar banks to enable the operator to access concessional 
finance.  

GOM would benefit from setting up an instrument for channeling the Union budget to mini-grids 

or for integrating mini-grids into a comprehensive program. At present, proponents of mini-grid 

have to seek financial support directly from donors or other interested parties. However, this is 

complicated, costly and can only underpin a limited number of projects.  

Establish standard rules and process for sub-franchising concessions. From the 

perspective of the implementation of the NEP, the issues around the development of mini-grids 

(whether temporary or permanent) are similar to the sub- franchising of the ESE areas. GOM 

should encourage concessions for various sub-franchises. This will greatly speed the rollout and 

will lead to lower costs. However, it is essential that the process for sub-franchising is orderly 

and should encourage competitive procurement:  

1. The MOEE, as the ministry responsible for ESE, should develop clear rules and 
standard application forms for a sub-franchise. Such rules should specify the 
responsibilities of the sub-franchisee (including the obligation to serve the entire 
population in the area), define the boundaries between the sub-franchise and ESE as 
well as other sub-franchises, and set the wheeling charges to be paid by the sub-
franchises depending on the extent of its reliance on the ESE’s MV network  

2. MOEE, with advice from the Executive Secretariat, should set the tariff rules and the 
starting tariff for the sub-franchise 

3. Sub-franchises should be allocated to operators on the basis of least subsidy. In some 
cases, it should be possible to conduct competitive tenders: for example, MOALI should 
conduct a competitive tender for minimum subsidy for its proposed PPP for rural 
electrification in the priority areas. Similarly, if ESE designates an area as a potential 
sub-franchise, it should be bid out on the basis of minimum subsidy.  

However, in many cases, a competitive tender may not be possible: a sub-franchise proposal 

may come from a community or from a local entrepreneur, who would have put considerable 

effort into developing a proposal and may be the only party able to take the lead. It would be 

undesirable to discourage such innovation by forcing those who show such initiative to go 

through a standard open tender. Overall, it is recommended that a single set of rules be applied 

to sub-franchising of distribution, grid connections and to mini-grids, since the main factor 

differentiating these is likely to be the timing of when the grid connection occurs. 

7.2.4 Investment forum 

On 9 May 2017, the Project Team held the Myanmar Off-grid RE Investment Forum at Park 

Royal Hotel in Naypyitaw. This full day event featured presentations from the Project Team 

about the findings and lessons learned from the project across all three outputs. There were 102 

attendees at the event comprising the ADB, other development agencies such as AFD, GIZ, 
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KfW Development Bank, MOALI, DRD, MOEE and project developers based in Myanmar and 

outside the country. 

At the start of the forum, the Union Minister of MOALI, Dr. Aung Thu, provided opening remarks 

to start the event. He discussed the crucial role of electricity in developing Myanmar across all 

sectors and how electricity access can create more job opportunities and increase family 

income. On behalf of MOALI, the Minister conveyed his deepest and sincere appreciation to 

ADB for its goodwill by providing financial support for rural electrification initiatives in Myanmar. 

After the Minister, Andrew Jeffries, Director, Southeast Asia Regional Energy Department at 

ADB, delivered opening remarks. He discussed how the project has successfully commissioned 

solar PV mini-grids at 12 villages, providing a basis level of electricity services to 2,251 

households with total population of 10,829 people in Myanmar. Andrew Jeffries then expressed 

that ADB is indeed pleased to have reached this point of having installed a well-functioning 

model of solar PV mini-grid systems in 12 villages, and established a model for community-

based electrification, which will together serve as the key components of a viable model for 

livelihood development using RE in the CDZ of Myanmar. 

 

Figure 34: Group photo of delegates from ADB, DRD, and Nexant project specialists at the start of the 
Investment Forum 
Source: TA 8657-MYA Project Team, 2017 

After the opening remarks from MOALI and ADB, Choon-Sik Jung, Energy Specialist at ADB, 

delivered a presentation providing an overview of the project and its impacts and outcomes. 

These key results of the project included: 

1. To date, the renewable mini-grid systems have provided modern household lighting 

services for 10,829 people, in 2,251 households, in 12 villages. 

2. A geospatial plan and investment plan for renewable mini-grids in Magway, Mandalay, 

and Sagaing regions in Myanmar was developed. 
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3. The capacity of government institutions to design and implement small-scale RE 

mini/micro-grid systems in off-grid areas was strengthened. 

Session 1: ADB Mini-grid Initiatives in Myanmar 

The Team Leader opened this session by introducing the Project Team members and 

discussed the project outputs in the context of the current situation in off-grid electrification in 

Myanmar. The Team Leader discussed the challenges the sector currently faces and how the 

activities conducted under each project output sought to address these challenges. In the 

presentation, The Team Leader reviewed the roles of the ADB, DRD, the private sector, and 

village communities in the project achievements to date.  

Following the Team Leader, the Deputy Team Leader gave a presentation that was focused on 

the process for selecting villages to participate in the project. The Deputy Team Leader provided 

insight about how the project specialists navigated through different challenges when meeting 

with the village communities. These initial challenges included poor perception of previous solar 

home systems bought by the villages, expectation of higher tier services, political factions within 

the villages, and operation and maintenance capabilities.  

After the Deputy Team Leader’s presentation, the International Off-grid Solar PV Solutions 

Specialist discussed more technical details about the solar PV mini-grids at the villages. The 

International Off-grid Solar PV Solutions Specialist presented to the forum attendees information 

about the operational specifications with technical requirements at the start of the project and 

the level of service the mini-grids would provide to the village communities. During the 

presentation, the International Off-grid Solar PV Solutions Specialist also showed pictures of the 

installation and commissioning of all the mini-grid systems and talked about how the villagers 

were involved in the financial management of the systems through using pre-paid meters and 

load limiters. The International Off-grid Solar PV Solutions Specialist’s presentation ended with 

the findings from the post-installation surveys conducted at each of the project villages. 

Session 2: ADB Off-grid Electrification Knowledge Tools 

This session focused on presenting the knowledge tools developed under the project to support 

project developers and investors pursue RE projects in Myanmar’s off-grid sector. The first 

presentation in this session was done by the International GIS Specialist who focused on 

explaining the data collection and analysis process for developing the geospatial plan. The 

International GIS Specialist provided an overview of the status of village electrification in the 

Magway, Mandalay, and Sagaing regions and then discussed the criteria for an attractive site 

for off-grid RE investment. These criteria include: 

1. Having a RE potential (solar, hydro, or biomass).  

2. Located in a sufficient distance to the existing and planned distribution grid. 

3. Contains a population willing to meet their electricity needs by a mini-grid. 

4. Contains a demand large enough to create a sustainable revenue streams by selling 

electricity. 

5. Accessible with reasonable effort, thus easing construction and maintenance of the 

system. 
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After the explanation, the International GIS Specialist presented several of the key findings from 

the geospatial plan, these were: 

1. Many unelectrified villages are located at a distance more than 10 km from the national 

grid, and have population values that indicate demands sufficiently high to ensure 

sustainable operation of RE mini-grids. 

2. Villages can be merged into clusters containing more than one village in close proximity 

to each other, in order to enlarge the demand and reduce transaction costs. 

3. The majority of the top clusters are found in Sagaing (17 clusters) and Magway (7 

clusters). 

4. The baseline data in Myanmar is strong enough to identify “good investment 

opportunities” but datasets need to be digitalized and geo-referenced. 

5. Such efforts should be country-wide and feed into a joint geospatial data base, which 

would allow the harmonization of centralized (national grid) and decentralized (RE mini-

grids and solar home systems) electrification planning. 

The second presentation was delivered by the International Capacity Development and 

Institutional Strengthening Specialist and the Gender Specialist. This presentation was focused 

on capacity building, the mini-grid guidebook, and community participation. The International 

Capacity Development and Institutional Strengthening Specialist first presented an overview of 

the nine capacity building training workshops that were carried out between January 2016 and 

up to the Investment Forum. Details about the micro-hydropower, GIS, and mini-grid village 

trainings were shared with the audience. The International Capacity Development and 

Institutional Strengthening Specialist then presented the contents of the Myanmar Mini-grid 

Guidebook that was developed by the Project Team and shared the lessons learned from the 

project that are included in the guidebook. 

The Gender Specialist then presented about community participation and gender 

mainstreaming in mini-grid schemes. She spoke about how experience worldwide shows that 

community participation is crucial for long-term sustainability of a mini-grid scheme and that the 

design of the mini-grid system can be made optimal for the local needs, capacity, and 

development potential. The Gender Specialist then discussed the activities that need to be 

completed under the different phases of community participation in a mini-grid scheme which 

include planning and design, implementation and construction, and operation and maintenance. 

Session 3: Knowledge Tools for Supporting Investments in Mini-grids 

The afternoon of the Investment Forum started with the third session that explained the main 

features of the investment plan for RE in Myanmar’s off-grid sector and provided a 

demonstration of the Myanmar Off-grid Geospatial Web-mapping tool. The International RE 

Finance Specialist started the session by presenting an overview of Myanmar’s energy sector 

resources and consumption levels. Then, the International RE Finance Specialist discussed the 

addressable market for mini-grids based on the number of villages and their populations. He 

presented information gathered from the geospatial plan about how taking a geographic 

clustering approach to mini-grid site selection can help create economies of scale for mini-grid 

applications. This clustering approach creates larger mini-grids, which can lower the LCOE for 

consumers, for the same investment return. During the presentation, the International RE 
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Finance Specialist stated that one key observation from the solar PV mini-grid pilot projects 

implemented in Magway, Mandalay, and Sagaing, is that as the installed capacity of the mini-

grid increases, the capital cost and cost of electricity decreases. The same economies of scale 

exist for other RE mini-grids, such as hydro, biomass and wind. The range in LCOE for the pilot 

solar mini-grid projects was USD 0.20 – 0.26 per kWh (excluding battery replacement). The 

conclusion of the presentation was that there is significant potential for off-grid renewable 

energy in Myanmar that is substantially underestimated in the NEP. 

The International Geospatial Specialist then presented the Myanmar Off-grid RE Web-mapping 

Tool developed under the project. The tool was designed to further explore investment 

opportunities for RE mini-grids in Magway, Mandalay, and Sagaing. This tool was developed to 

leverage geospatial data created and collected under the project to support the spatial 

coordination between different stakeholders and institutions involved in electrifying Myanmar’s 

villages. International Geospatial Specialist then conducted a live demonstration of the tool and 

showed the audience how it maps the locations of unelectrified villages and provides 

information on available local resources and nearby infrastructure to estimate the potential for 

off-grid investments. He showed how users can select layers to display various datasets and 

interactively analyze the potential for off-grid electrification in Magway, Mandalay and Sagaing. 

This tool is free and available online at the URL below: 

http://adb-myanmar.integration.org/ 

During this session, a third presentation was made by Dipti Vaghela from REAM and the Hydro 

Empowerment Network that focused on differentiating mini-grid technologies. The presentation 

highlighted the key technical and non-technical features, as well as the pros and cons, of the 

mini-grids technologies prevalent in Myanmar, namely solar PV, biomass gasification, 

micro/mini hydropower, and hybrid systems. During the presentation, Dipti also showcased 

some of the mini-grid initiatives being led independently by local Myanmar developers in 

different regions across the country. 

Session 4: Accessing Finance for Mini-grids in Myanmar 

The fourth session at the Investment Forum was led by Coy Navarro from ADB E4All. During 

this presentation, Coy introduced the ADB E4All program and discussed the role of the private 

sector in closing the investment gap in energy efficiency, RE, and energy access. Achievements 

made by ADB’s Sustainable Energy Accelerator project were also shown to the audience, which 

included the distribution of financial closures in Nepal, Cambodia, Indonesia, the Philippines, 

Bangladesh, and Pakistan. Deep dive training modules for banks conducted under the ADB 

E4All program were also presented and how similar workshops could be carried out for 

commercial banks based in Myanmar. Coy then invited a representative from KBZ Bank to 

present their financial services for clients who want to develop projects in Myanmar. KBZ’s 

deposit products, financing products, and cash management and other services were outlined 

for the forum attendees. At the end, KBZ expressed interest in getting engaged with the 

development of Myanmar’s energy sector. 

Myanmar Mini-Grid Regulatory Framework Stakeholders Workshop 

The final session at the Investment Forum was a stakeholders’ workshop focused on the 

regulatory framework that would govern the future of mini-grids in Myanmar. The audience had 
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an opportunity to observe and participate in a discussion on how the regulatory framework 

should be designed to support mini-grids in Myanmar and how they can be integrated with the 

expanding national grid. A panel of experts from the Project Team, DRD, and REAM discussed 

the major issues that need to be addressed for developing a regulatory framework that can 

support mini-grids during the arrival of the main grid. This workshop was moderated by the 

International Geospatial Specialist. The format and participants of this workshop is detailed 

below: 

1. Introduction Presentation: “Mini-grids and Addressing the Arrival of the Grid - 

Experiences from Pioneering Countries” by Christopher Greacen, International Micro-

hydro Specialist, Nexant 

2. Expert panel discussion 

a. U Maung Win, Director, DRD 

b. Aunt Myint, General Secretary, REAM 

c. Tin Myint, Deputy Team Leader, Suntac Technologies 

d. Christopher Greacen, International Micro-hydro Specialist, Nexant 

3. Stakeholder question, comment, and answer discussion 

4. Concluding remarks 

Christopher Greacen opened the workshop by reviewing the current situation with the regulatory 

environment for mini-grids based on the existing Electricity Law and what is done in practice. He 

then presented the key elements of a regulatory framework for mini-grids. The key elements 

include the licensing process, tariffs, quality standards, and the impact on mini-grids due to the 

arrival of the main grid. Several models of integrating mini-grids were presented based on 

experiences gained in South and Southeast Asia. A moderated panel discussion then followed 

Christopher Greacen’s presentation. The panel included experts U Maung Win, Director, DRD; 

Aunt Myint, General Secretary, REAM; Tin Myint, Deputy Team Leader, Suntac Technologies; 

Christopher Greacen, International Micro-hydro Specialist, Nexant. One of the main topics 

discussed by the panelists was the current revision of the Electricity Law. This revision would 

include regulations about mini-grids, which is very timely. The revision of the Electricity Law 

would take some time, possibly up to one year. It was suggested that the NEMC should be 

revived to accelerate the approval process through coordination with all the line ministries. 

After the panel discussion, the workshop proceeded with a question and answer period where 

Forum participants were invited to ask questions and make comments regarding the future 

regulatory framework for mini-grids in Myanmar. The questions asked during this part of the 

workshop are provided below. 

1. Question: Are utilities responsible for supplying electricity to all HHs? 

a. Response from Christopher Greacen: It depends on the countries. The answer is 

yes in Indonesia and Sri Lanka, but no in other countries where village 

electrification is considered. 
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2. Comment: It was mentioned that, in many cases, the grid passes through the village, but 

many HHs would not connect to the grid because the connection cost was too high 

(USD 500-600/HHs). Only some parts of the population can connect. Other HHs would 
rely on solar home systems or would prefer mini-grids, as the connection costs are 

lower. 

a. Response from REAM: REAM pushes for the connection of the maximum 

amount of HHs. It should be an obligation. The tariff must be adapted to the 7-

category system, corresponding to seven different levels of HH incomes. 

b. Response from Suntac Technologies: Suntac Technologies confirms that many 

villagers prefer the off-grid option which is much more affordable by low income 

HHs than connecting to the main grid. It can be as low as USD 100/HH, as 

compared of USD 500-600/HH for connecting to the main grid. 

3. Question: There are a few key issues to be considered when the main grid reaches a 

mini-grid area. What is the feed-in-tariff rate? Has the mini-grid-respected the grid code? 

What will happen to its distribution assets?  

a. Response from Christopher Greacen: The application of the grid code in mini-
grids is different from country to country. There should not be an obligation for 

developers to build the mini-grids according to the national grid standards. 

4. Comment: A few measures to reduce the cost of mini-grid construction and operation 

were recommended. They included incentives such as a tax holiday for mini-grid 
developers and support to local manufacturers of RE equipment.  

a. Response from Suntac Technologies: Agreed. However, it should be noted that 

currently, there are no import duties on PV panels and controllers. There are still 

normal duties on batteries, wires, and other components. 

To close the workshop, the moderator asked each of the panelists what was their greatest wish 
in terms of the regulatory framework for mini-grids in Myanmar. Aung Myint from REAM said 

that there should be a national regulatory framework and that reinstating NEMC would help 

speed up the decision-making process. U Maung Win from DRD stated that there should be a 

focus on the mini-grid regulation in order to complete it within one year at maximum. Tin Myint 

from Suntac Technologies stated that there should be transparency for developers. Christopher 
Greacen then said that an independent regulatory body is needed, as those successfully 

implemented in other countries. 
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Figure 35: Panelists of regulatory framework stakeholders’ workshop (from left to right): Christopher 
Greacen, Nexant; Tin Myint, Suntac Technologies; U Maung Win, DRD; Aung Myint, Renewable Energy 
Association of Myanmar 
Source: TA 8657-MYA Project Team, 2017 

Closing Remarks from DRD and ADB 

The Investment Forum ended with closing remarks from ADB and DRD. David Elzinga, Senior 

Energy Specialist at ADB, summarized the important information presented at the Investment 

Forum. He expressed that the findings from the pilot solar mini-grid systems needs to be 

leveraged to scale up the technology in Myanmar’s off-grid sector. Further to this, David stated 

that it will be important for ADB and other developers to look at the scale up of RE mini-grids in 

Myanmar in a systematic approach where technology, policy, and finance are all considered in 

the future strategy. 

After David Elzinga’s remarks, U Khant Zaw, Director General of DRD officially closed the 

Investment Forum by stating that he was happy to see all participants and stakeholders who are 

interested in supporting development of Myanmar’s energy sector. The Investment Forum 

allowed everyone to learn about this important initiative for providing basic access to energy 

services to citizens of Myanmar. The lessons learned from the ABD TA will help the DRD and 

other ministries in future electrification projects. DRD also looks forward to further support from 

ADB in future mini-grid and rural electrification projects in Myanmar. U Khant Zaw then wished 

everyone a safe trip back to their respective homes. 
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7.3 OUTPUT 3 

The Project Team completed a total of 10 capacity building and training workshops from 

January 2016 to May 2017. These workshops focused on a variety of topics within the scope of 

the project which include RE technologies, business modelling, GIS, web-mapping, community 

engagement, and gender mainstreaming in off-grid electrification projects. Table 23 below 

summarizes the training workshops that were completed. 

Table 23: Summary of training workshops conducted during the project 

No. Date Subject 

1 4 Feb 2016 Solar PV Mini-grid Training at DRD 

2 10 Mar 2016 Micro-hydropower Training at DRD 

3 11 Mar 2016 Bioenergy Training at DRD 

4 17 Mar 2016 GIS Training at DRD 

5 16 Jun 2016 Business Models for Mini-grids Training at DRD 

6 24 June 2016 Training of Trainers at Department of Research and Innovation 

7 1 Nov 2016 Micro-hydropower Training in Taunggyi, Shan State 

8 17 Nov 2016 Advanced GIS Training at DRD 

9 8 May 2017 Gender Mainstreaming in Off-grid Electrification Projects 

10 27 July 2017 GIS web-mapping 

 

The sections below provide detailed descriptions of the 10 training workshops conducted and 

the outcomes of each one. 

7.3.1 Solar PV mini-grid training at DRD (4 February 2016) 

On 4 February 2016, the International Off-grid Solar PV Solutions Specialist conducted a 

training workshop for DRD staff focused on “Design and Technology of PV Mini-Grids”. A total 

of 45 staff from DRD attended the workshop, both from the head office in Naypyidaw and the 

other regions. The workshop consisted of two parts: 

1. A theoretical session discussing the main solar PV concepts and system components, 

as well as design aspects such as system sizing and hardware specifications;  

2. A hands-on session in which the participants worked with an inverter/battery system, 

several plug-in power meters and a variety of typical electrical devices, to measure the 

load efficiency of typical SHS devices such as light bulbs and small TV sets. Staff from 

ZPE supported the hands-on session.  
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This training was conducted with the support from the Deputy Team Leader and National Off-

grid Solar PV Solutions Specialist. The goals of this training were to: 

1. Familiarize the DRD with the details of the solar mini-grid project 

a. Structure of the project, responsibilities of the VECs, contractor 

b. Expectations and financial obligations of all parties 

c. Performance specifications 

d. Technical specifications 

2. Teach the fundamentals of off-grid solar power  

a. Basics of energy efficiency  

b. Solar power system parts and operation 

The content of the training is briefly provided below: 

1. General explanation of the mini-grid project and operation from the Deputy Team Leader 

a. Description of project, including details on community contribution towards capital 

expense and household payments for power service using pre-paid credit meters 

2. Introduction to solar electricity and energy efficiency from the International Off-grid Solar 

PV Solutions Specialist (with translation by the Deputy Team Leader) 

a. Description of why efficiency is necessary in off-grid systems, parallels were 

made between dry zone farmers and off-grid power consumers as compared to 

riverside farmers and grid connected consumers 

The National Off-grid Solar PV Solutions Specialist led a demonstration for off-grid systems 

using a water tank as a battery analogy. This demonstration was delivered completely in the 

Burmese language. The process for how the demonstration was conducted is detailed below: 

1. A bottle of water with holes of various sizes to represent various sized ‘power’ 

consumers 

2. Cups of water were poured into the top of the bottle to represent solar panel charging 

3. Cloths over cups were used to represent dust/dirt on the panels 

4. Sponges over the cups were used to represent clouds blocking solar power 

5. Water dumped out of cups was used to represent losses from shading 

6. Cups half-filled were used to represent lower power in the morning and evening 

7. Villagers participated in playing the roles of solar panels and consumers by removing 

pegs from holes to ‘turn on’ loads such as lights and appliances, draining water from 

bottle to represent discharging from the battery and adding water to the bottle solar 

panels to represent ‘charging’ the battery. Participants had to recognize that the holes 

needed to be plugged in order for the solar panels to be able to recharge the battery.  
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The Minister of MOALI came into the hall to observe the training during the day. He enjoyed the 

training and demonstration very much and made a speech about how it was a good example of 

how to explain a technical concept in an easy way. 

The directors of ZPE conducted a demonstration about electrical efficiency and equipment to be 

used in the mini-grids exclusively in the Burmese language. The process for how the 

demonstration was conducted is detailed below: 

1. A variety of light bulbs (incandescent, CFL and LED lamps of similar brightness) were 

laid out and a plug-in power meter was used to display power consumption of each type 

of light bulb 

2. A comparison of tube type LED and fluorescent tube lamp was made 

3. LED colored lights and spinning fixture commonly used in altars were shown 

4. A demonstration of an LED street light was carried out 

5. A demonstration for operating pre-paid meters and smart cards was carried out 

6. A demonstration for operation 50 Watt power limiters was carried out 

7. The session ended with a question and answer period 

After the lunch break, the Project Team resumed and the afternoon session included more 

detailed technical subjects presented in a slide deck as well as reading through the technical 

specifications of the mini-grids with additional explanatory remarks. The National Off-grid Solar 

PV Solutions Specialist and the Deputy Team Leader translated the technical specifications 

document into the Burmese language and copies of those documents were distributed. 

The Project Team was also able to use the equipment that ZPE had brought to give everybody 

some hands-on experience with the meters as well as small PV panels and batteries that could 

be wired in series or parallel configurations. The Project Team then held a productive session 

out in the sunshine to conduct real battery current measurements and a demonstration of the 

effect of shading on PV panels arranged in series.  

The demonstration was well received by all participants and they seemed to understand the 

lessons being taught. Before the training session began, the Project Team gave all the 

participants a quiz with ten questions written in Burmese on basic off-grid solar power system 

knowledge. It was distributed again after the training sessions. The average score before the 

training was 71% (standard deviation of 2.6) and after the training the average score was 92% 

(standard deviation of 1.8). Several of the DRD engineers mentioned that the hands-on training 

element was something they had never been able to do before and they greatly appreciated it.  

The activities conducted during the training workshop are illustrated in Figures 36 to 39 below: 
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Figure 36: Attendees of the solar PV mini-grid training workshop from DRD with the Project Team 

 

 

Figure 37: Participants of the training with Minister of Agriculture, Livestock, and Irrigation showing the 
demonstration table at DRD 
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Figure 38: Demonstration of a solar PV system to participants at the training 

 

 

Figure 39: Training session with a PV system outdoors 
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7.3.2 Micro-hydropower training at DRD (10 March 2016) 

On 10 March, the International Micro-hydro Specialist conducted a full-day micro-hydro training 

with 26 DRD staff (9 women, 19 men) from the PMO office and Naypyitaw District office. The 

purpose of workshop was to familiarize the participants with the potential of micro-hydropower 

for rural electrification including: 

1. Advantages and disadvantages of the technology 

2. Site selection 

3. Estimating power potential 

4. Understanding function of each component, how they work together, and basic 

considerations in technology selection and component design 

5. Understanding of typical failure modes 

The training discussed basic concepts for the technology and provided examples of applications 

in Myanmar and elsewhere. During the hydropower training, participants conducted hands-on 

exercises on three different methods of measuring the height drop, a crucial element of a hydro 

site. Translation was provided by the Deputy Team Leader.  

Participation was lively, with a number of good questions. In the hydropower training, prior to 

lunch, the group conducted hands-on training exercises on three methods of measuring height 

drop: (1) site level; (2) clear hose filled with water; (3) Abney level (using a smart-phone bubble 

level app). 

After the training, electronic copies of all materials, including spreadsheets for calculating pipe 

sizing, wire sizing, and dimensions of micro-hydropower components were provided to the DRD. 

Dr. Soe Soe Ohn at DRD expressed interest in further hands-on technical training in Shan State 

in May 2016 including site visits and further site assessment skills. The training could cover 

several days and include participation by Myanmar micro-hydropower and biomass developers 

and manufacturers in addition to DRD staff. 

The activities conducted during the training workshop are illustrated in Figures 40 and 41 below: 
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Figure 40: Instructor Christopher Greacen discussing penstock pipe materials in classroom portion of 
training 

 

 

Figure 41: Micro-hydropower workshop participants using the "water filled clear hose" technique for 
measuring height drop (head) 

 

7.3.3 Bioenergy training at DRD (10 March 2016) 

On 11 March, the Team Leader conducted the training about biomass energy technology at 

DRD’s office in Naypyitaw. The purpose of workshop was to familiarize the participants with the 

potential of biomass for rural electrification. The training discussed basic concepts for each 

technology and provided examples of their application in Myanmar and elsewhere. Translation 

was provided by the Deputy Team Leader. The International Deputy Team Leader (Technical) 
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also joined and assisted in this training workshop. The training workshop aimed to familiarize 

the DRD with technical details of biomass energy technologies. 

7.3.4 GIS training at DRD (17 March 2016) 

During 17 to 20 March, the national specialists from Suntac Technologies carried out an 

intensive basic GIS training workshop with 24 trainee staff members from DRD and MOEE. The 

training showed that most of the participants have good knowledge of GIS. However, knowledge 

on electrification planning and energy technologies was limited. Technical and economic 

features of different approaches and RE technologies were introduced from a planning 

perspective and combined with practical GIS exercises. The following week on 21-22 March, the 

International Geospatial and GIS Specialists conducted a two-day training about GIS for 

electrification planning at DRD’s offices in Naypyitaw. A total of 29 people (9 women, 20 men) 

participated, mostly from DRD, but also from MOEE. Building on the introduction to GIS training 

workshop, the advantages of free and open source software were discussed. This training 

workshop also provided introductions in electrification planning. The training was structured as 

an alternation between theoretical planning inputs and technology introductions and four 

practical hands-on training phases using QGIS. 

Before and after the training session, a quiz with identical questions was conducted. In Figure 

42 below, the results of the training quiz are summarized. The results after the training 

substantially improved except for one question which was probably misunderstood by many 

trainees. The average percentage of questions answered correctly improved form 41% to 67%. 

 

Figure 42: Quiz results from the GIS training for electrification planning at DRD, Naypyitaw 

 

The activities conducted during the training workshop are illustrated in Figures 43 and 44 below: 
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Figure 43: GIS Training for Electrification Planning at DRD, Naypyitaw 

 

 

Figure 44: Participants of the GIS Training for Electrification Planning at DRD, Naypyitaw 

 

7.3.5 Business models for mini-grids training at DRD (16 June 2016) 

The Team Leader conducted a training workshop about business modeling on 16 June 2016. 
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The agenda of the training workshop is outlined below 

1. Define Business Model and its Elements 

a. Beneficiaries/Communities 

b. Ownership and Organization Structure 

c. Finance 

d. Operators 

2. Business Model followed by ADB 

3. Steps in Project Implementation-General 

4. Steps in Project Implementation-Technology Specific 

Community goals for mini-grids were also discussed during this training workshop. They are 

outlined below: 

1. We spend less on energy and our energy spending is relatively stable. 

2. Energy is derived from local sources as much as possible to assure a degree of price 

stability and protection from international supply disruptions. 

3. Our community has consistent access to electricity whenever we need it. 

4. Our community is able to reduce its net carbon emissions. 

5. More of the energy a community uses comes from non-fossil fuel sources. 

6. Using less energy to provide the same level of service. 

7. The economic, social, and environmental wealth of a community is developed for the 

well-being of community members. 

7.3.6 Training of trainers at Department of Research and Innovation (24 June 2016) 

The Team Leader conducted a full day training workshop about RE technologies (mini-hydro, 

bioenergy, and solar energy) for 10 trainers at the Department of Research and Innovation 

(DRI). Attributes, advantages, and disadvantages of different kinds of RE technologies were 

taught during this training workshop. The DRI has shared with the Team Leader the training 

materials they use to train other trainees in Myanmar. 

7.3.7 Micro-hydropower training in Taunggyi, Shan State (1 November 2016) 

On 1-4 November 2016, the International Micro-hydro Specialist and Tin Myint, the Deputy 

Team leader conducted a four-day training session focused on micro-hydropower for the DRD 

Office in Taunggyi, Shan State. The purpose of the training was to: 

1. Educate DRD on micro-hydropower technology, site assessment, and mini-grid design 

and operations 

2. Provide DRD with tools with which to discern good projects from bad ones.  

3. Provide a bridge between DRD and micro-hydropower developers in part through 

exposing DRD to quality developer-led micro-hydropower projects 
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There were 61 participants including 52 DRD staff of which 23 were women. The DRD staff 

came both from the Shan State office as well as from DRD township offices across Shan State. 

Participants also included nine local private sector micro-hydropower developers who shared 

some of their extensive experiences building micro-hydropower mini-grids in Shan State.  

Training sessions on 1 and 2 November were held in the auditorium of the Shan State DRD 

office in Taunggyi and focused on micro-hydropower theory and hands-on practice. Theory 

topics included micro-hydropower site assessment and power estimation, civil works, turbine 

selection, generators, electronic load controllers, metering, load sharing technologies, demand 

assessment including productive uses, and grid-interconnection. Participation was lively, with a 

number of good questions.  

In part of the afternoon of day 2, participants split into four groups and conducted parallel 

hands-on training exercises on two methods of measuring height drop: (1) Leica Disto (laser 

surveying instrument); (2) clear hose filled with water. Equipment for this hands-on portion was 

generously loaned by GIZ (three sets) and developer Zaw Min (1 set). 

On day 3, the participants visited two micro-hydropower sites to see equipment in operation as 

well as perform on-side head and flow measurements using techniques taught on days 1 and 2. 

The first site was Mya Ze Di village, a three-hour drive from Taunggyi. The micro-hydropower 

project there powers 154 homes. The second site was Myaing village, about a 30-minute drive 

away that powers about 160 homes. At both sites, the participants put their skills to use 

measuring head and flow using a variety of techniques.  

The morning of day 4 began with a tour of two micro-hydropower turbine manufacturers in the 

Ayetharyar Industrial zone, about a 45-minute drive from Taunggyi. The Myanmar hydropower 

workshop featured two large (over 200 kW) Francis-type turbines in final stages of construction. 

The Win Theikdi Turbine workshop focuses on propeller, pelton and Francis turbines, and 

included a presentation on semi-automated process that harvests data from Google Earth to 

import into AutoCAD for civil works design. In the afternoon participants returned to the DRD 

office for a discussion of surveying results from the field visit, and a discussion on the emerging 

policies of the DRD mini-grid program, development partner activities particularly in more in-

depth technical assistance. 

The workshop substantially deepened the technical expertise of DRD officials in technical 

aspects of micro-hydropower, and marked the first time that Shan State DRD officials and Shan 

micro-hydropower developers have had shared experiences and discussed mutual activities to 

advance deployment of mini-grids in Shan State. Before starting the hydropower training, 

trainees were given 15 minutes to complete a quiz. An overview of the results is provided below:  

Prior to the training: Average score: 52%  

1. Minimum: 12% 

2. Maximum: 77% 

3. Standard deviation: 15% 
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After the training, scores increased dramatically (Average score: 84%), and the standard 

deviation decreased indicating that the gaps in understanding between participants decreased.  

1. Minimum: 38% 

2. Maximum: 100% 

3. Standard deviation: 12% 

After the training, electronic copies of all materials, including a powerful spreadsheet based 

sizing tool, ELC simulator, presentations, and load aggregation spreadsheets were provided to 

DRD. 

The activities conducted during the training workshop are illustrated in Figures 45 to 48 below: 

 

Figure 45: Participants use a Leica Disto D510 to measure height drop 
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Figure 46: Participants crossing bridge to Myaing hydropower power house, Ywangan township, Shan State 

 

 

Figure 47: Participants inspect a low-head Francis turbine in final stages of construction at Zaw Min’s 
hydropower workshop 
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Figure 48: Micro-hydropower workshop group photo, Shan State DRD office in background 

 

7.3.8 Advanced GIS training at DRD (17 November 2016) 

On 17-18 November, the International GIS Specialist and the Deputy Team Leader led an 

advanced GIS training workshop for DRD. The advanced GIS training was planned and 

conducted to improve GIS capacities for rural electrification planning of DRD staff. The training 

was built on previous trainings which have been conducted by the national specialists at Suntac 

Technologies and by the International Geospatial and GIS Specialists in March 2016. As only 

few people at DRD use GIS in their daily work, capacity building in this field creates a significant 

impact. Dr. Soe Soe Ohn at DRD requested an intensive training with a small group of 

participants and examples with a focus on daily work activities. 

The aim of day 1 of the GIS training was: 

1. To provide an interactive presentation from data collection and analysis to familiarize the 

DRD staff with the data and possible usage of it. This is important to raise awareness on 

which data is already available, organized by which institution (DRD, MOEE, MIMU, and 

others). The importance of communication and exchange was stressed. In addition, the 

added value of using unique IDs for standardizing data (such as the MIMU p-code 

system for villages) was discussed. 

2. To visualize data and information regarding their spatial attributes and to create and 

design map compositions with explaining legends, scale bars, titles, date, and north 

arrow. Additionally, those can be exported in high resolution to plot them in a large size. 

The practical exercise allowed each of the participants to create a map and an 

automated atlas, where for example for each township a map is created automatically 
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once a design is created. This can save time and guarantee for standardized and 

comparable maps. 

The aim of day 2 of the GIS training was: 

1. To learn about good data management practice. It is important to edit data to allow 

updates once new data becomes available, to correct data in case there are wrong 

entries and to append data entries if new information becomes available. Therefore, a 

practical example was created which taught the participants how to change and combine 

different data formats, such as xlsx files and csv files and how to convert them or add 

them to geospatial datasets such as shapefiles. 

2. To create an understanding on how locations with geo-coordinates can be imported into 

GIS systems to be matched with other data. 

The participants were highly motivated and the small group of participants allowed an in-depth 

training. The level of experience varied between the participants. Some were more advanced 

and were able to follow the exercises with little help whilst others needed more support. 

Nonetheless, the feedback revealed that the data was beneficial for the participants. The gender 

balance was good with three female participants and five male participants.  

The activities conducted during the training workshop are illustrated in Figures 49 and 50 below: 

 

Figure 49: Group work on practical exercises during Advanced GIS Training by ADB in Naypyidaw 
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Figure 50: Participants of the Advanced GIS Training by ADB at the DRD in Naypyidaw 

 

7.3.9 Gender mainstreaming in off-grid electrification projects (8 March 2017) 

On 8 May 2017, the Gender Specialist conducted this workshop at DRD with support from the 

national specialists at Suntac Technologies. The training workshop was originally scheduled to 

be a half-day in length, but due to other activities at DRD, the length of the training had to be 

reduced to two hours. There were a total of 21 participants with 17 participants from DRD staff, 

three participants from MOEE, and one participant from GIZ. There were 16 participants who 

were women and five participants who were men.  

 

Figure 51: Participants at the training workshop on community participation and gender mainstreaming in 
off-grid electrification projects. 

 



153 

 

The training provided a rationale for community participation in off-grid electrification projects 

and taught basic methods for involving communities. The meaning of gender and the rationale 

for gender mainstreaming were clarified, as well as methods for ensuring the participation of 

both men and women in village off-grid electrification projects. The Gender Specialist discussed 

how good communication between different parties involved in a project is a prerequisite for 

community participation, based on sharing information, listening to each other and 

understanding each other. The training explicated the importance of two-way communication 

and how to ensure good communication between project developers and all different groups of 

potential electricity consumers in project beneficiary communities. Different types of 

communication methods, their usefulness for different purposes, and situations were covered. A 

village participation plan was introduced, based on the ADB template commonly used in ADB-

funded projects. The original intention was for the participants in smaller groups to prepare a 

village participation plan, based on real example villages from the ADB TA. However, due to the 

short time provided by DRD for the training, the group activity could not be carried out. 

Communication and participation in different phases of a project cycle were introduced. Then 

each project phase (planning and design, implementation-construction, and operation) was 

looked into in detail with the objectives, the steps, and the common issues to be dealt with in 

each phase in order to involve different groups of villagers, including appropriate methods and 

procedures to enhance information exchange and ensure participation of community members. 

Feedback received from the villages under the ADB TA about the benefits of electrification that 

were experienced by the project beneficiaries was also shared with the training participants. 

These experiences were explained by the National GIS Specialist from Suntac Technologies 

who had been working in all the villages throughout the entire project to date.  

The Project Team learned a few lessons from this workshop. The participants appeared highly 

motivated for the topics of the training, but the time provided was too short. As a result, the 

training session could only provide an introduction to the issues without further reflections or 

discussion. Handouts of the training PowerPoint slides in English with space for participants’ 

notes in their own language helped the participants later recollect the issues that were 

discussed. A short quiz that the participants were requested to fill in at the end of the training 

session showed that most participants had rather good understanding of gender mainstreaming 

and communication, but implementation methods were more difficult to recall and were left 

empty by many participants. The most difficult question appeared to be which groups of 

villagers should be provided capacity building in order to ensure a well-functioning village 

electricity system. Only six participants provided answers to this last question. A few participants 

had misunderstood some of the questions quite apparently due to a language gap, showing that 

the questionnaire should be provided in Burmese.  

7.3.10 GIS web-mapping 

On 27 and 28 July 2017, the Project Team conducted a training workshop focused on GIS and 

web-mapping. This was specifically requested by DRD after the launch of the ADB geo-spatial 

off-grid potential web-mapping tool, which focused on the Magway, Mandalay, and Sagaing 

regions. The main scope of the training was to provide knowledge about the basics of applied 
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web-mapping of geo-data and support DRD in gaining an understanding of its potential uses. 

The International GIS Specialist led the two-day training with support from the Deputy Team 

Leader and the National GIS Specialist.  

The first day of the web-mapping training focused on creating the necessary knowledge of 

general website creation and the basics of web-mapping as shown in Figure 52 below. The 

second day was used to introduce more advanced web-mapping features, introduce the 

qgis2webmap plugin, and provide an introduction about how to make web-maps available 

online. 

 

Figure 52: Web-mapping training room 

 

The web-mapping training on the first day started with a brief introduction in general website 

design and creation as this is a requirement for web-mapping. The basic concepts of html, css 

and JavaScript was introduced and taught by hands-on examples for the participants. Since the 

concept of coding was new to the participants, it was important to create awareness about the 

importance of correct variable naming and the significance of correct spelling and the use of 

capital letters, brackets etc. 

This was followed by the introduction of Leaflet, a state-of-the-art open source JavaScript library 

specifically for web-mapping purposes. Through using that library, the participants created their 

first web-maps that could be visualized through internet browsers as illustrated in Figure 53 

below. 
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Figure 53: Example of basic web-mapping 

The participants learned the concepts of basemap layers (background maps), which can be 

obtained online from various sources such as OpenStreetMap or Google Maps. As an overlay, 

vector datasets were visualized and attributes could be attached as pop-ups by clicking on the 

different features.  

On the second day of the training, participants were further familiarized with the geoJSON data 

format by transforming shapefiles with points and polygons into geoJSON files. The usage of 

geoJSON files allowed the participants to simply display larger datasets with many features and 

related attributes. Popup content was automatically derived from the attached attributes. The 

participants were also familiarized with changing the design of features such as the outline color 

and fill style, their transparency etc. This was followed by an overview on how to include a 

dynamic scale on maps. 

The last Leaflet function that was introduced in detail was the inclusion of a map control. That 

feature allowed users of the web-map to turn the different layers on and off and to change the 

base-map layers as shown in Figure 54 below. 
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Figure 54 : Example of Leaflet function 

The DRD staff participants were very motivated during the training and found the knowledge 

useful for their work. 

 

Figure 55: Group photo of GIS web-mapping instructors and participants at DRD 

 

7.3.11 Guidebook for developing mini-grids in Myanmar 

A knowledge product developed under Output 3 was a guidebook entitled, “Developing 

Renewable Energy Mini-Grids in Myanmar – A Guidebook.” The International Capacity 

Development and Institutional Strengthening Specialist led the production of this guidebook with 

support from all specialists within the Project Team. The guidebook documents the experiences 

and lessons from the 12 mini-grid systems using RE for enhancing off-grid energy access in 

Myanmar as well as training materials from various capacity building activities under the 

technical assistance. This knowledge product was designed to help government officials, RE 
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developers, and potential investors in the development of mini-grid projects in Myanmar. An 

outline of the main content in the guidebook is provided below: 

1. Introduction to the pilot projects 

2. Aspects of mini-grid development 

3. Community participation and gender mainstreaming in mini-grid projects 

4. Summary of lessons learned from pilot projects 

5. RE technologies for mini-grids (solar, hydro, biomass) 

6. Technical specifications for a solar mini-grid 

7. Basics of energy and power 

The guidebook will be published as an official ADB document in both English and Burmese 

languages. The English version of the guidebook is attached to this report as Appendix G. 

7.4 PROJECT TURNOVER CEREMONY 

On Wednesday 6 September 2017, the Project Team carried out a Project Turnover Ceremony 

at DRD. The purpose of this meeting was to review the achievements and lessons learned from 

the TA. Afterwards, Charles Navarro from the ADB E4All program delivered a presentation 

about how ADB can continue to support DRD in rural electrification after the TA. ADB E4All 

would be able to support DRD by 

1. Expanding the GIS mapping work initiated by ADB 

2. Supporting mini-grid companies in completing the documentary requirements of finance 

institutions and investors 

3. Supporting the development of policy and regulation for off-grid and decentralized 

electrification 

At the end of the meeting, ADB and DRD signed a Project Turnover Agreement that formally 

turned over the mini-grid systems to DRD. The Project Turnover Agreement outlined the 

responsibilities of DRD in managing the mini-grid systems after the completion of the TA and 

stated that DRD will be given the capability to remotely access mini-grid performance data from 

the secondary data loggers and logging systems installed at the 12 villages under the TA. 

Figures 56 to 58 below illustrate the activities that took place during the Project Turnover 

Ceremony. 
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Figure 56: Choon-sik Jung of ADB signing the project turnover agreement 

 

 

Figure 57: U Khant Zaw of DRD signing the project turnover agreement 
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Figure 58: Group photo of project team and DRD after completing the project turnover cermony 
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Section 8 Lessons Learned 

Throughout the entire project, the team of international and national specialists gained many 
lessons from implementation of the pilot PV mini-grid systems, development of the geospatial 
plan, and investment plan, and the capacity building activities. The following summarizes the 
main lessons learned from the implementation of the 12 pilot projects:  

1. Community engagement was considered one of the most critical elements by the 

different parties involved in the pilot projects. The development of the projects required 
multiple rounds of discussions with villagers to explain the benefits and contributions 

from the community, as well as contract negotiations. The vendors were able to rely on 

third-party support from Suntac Technologies and DRD to facilitate these discussions, 

which they considered highly instrumental. Without such support, projects would have 
been much more difficult and costly to implement.  

2. The level of community organization prior to the pilot projects clearly affects the potential 

for mini-grid development. DRD has been implementing a village-level micro-finance 

facility, called Evergreen, under which villages receive funding that establishes a 
revolving fund, which villagers can use for a variety of purposes. It requires sufficient 

village cohesion, and requires villagers to jointly manage a village fund, and like the pilot 

projects, requires a gender balance of the managing committee. The program has been 

instrumental in strengthening village cohesion, building capacity to manage community 
funds and enhancing gender balance in decision-making committees. This greatly 

benefited the implementation of the pilot projects in those communities with prior 

Evergreen experience, and in villages with Evergreen it was easier to reach an 

agreement. Out of the 12 pilot projects, six had previous experience with Evergreen.  

3. Obtaining and maintaining of villagers’ interest in participating in the project can be a 

major challenge. A fairly large number of villages were not interested or able to 

participate, and alternative villages had to be identified to replace villages that withdrew 

after initially being interested. Therefore, programs or developers targeting multiple 
villages should identify a sufficiently large number of villages from an early stage, so that 

replacement villages can be identified if needed. In addition, the process of procurement, 

installation and commissioning of mini-grids once the village confirms its interest should 

be as short as possible to maintain their interest. 

4. Accessibility also strongly affects the feasibility of a mini-grid. Some communities were 

rejected because of poor access. In some projects, system installation was delayed for 

several months due to road conditions, and during the rainy season certain communities 

were hard to visit for follow up. 

5. Incomes of rural communities are highly seasonal which affects the collection of the 

village contribution and possibly usage fees. Payment collection mechanisms should 

take this into account and allow for payments to be made in a flexible manner, e.g. 

during harvesting season.  

6. Across Myanmar there are already numerous mini-grids in operation powered by diesel 

generators. RE technologies can be employed to create hybrid systems that would lower 

the cost of generation. Nevertheless, as shown by the hybrid pilot project implemented, 
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these existing diesel generators may be of too poor quality to develop truly hybrid 

systems.  

7. Sufficient technical capacity exists within Myanmar for the installation of high-quality 
mini-grids according to high safety and performance standards. The two solar 

companies that were awarded the contracts to install the mini-grid systems delivered 

good quality work. 

8. Streetlights were highly appreciated by villagers for improving night time security. 
Benefits include more social interaction after dark, reduced snake bites due to the ability 

to see snakes on the road, and reduced livestock theft. In most of the pilots, villagers 

requested additional streetlights after initial installation and were willing to pay for the 

additional costs.  

9. The potential for further mini-grid development in the CDZ is large, particularly in 

Magway and Sagaing. In Magway many areas are not connected to the grid and 

renewable resources are available. Sagaing region has the largest potential as the 

region is quite large, with only a small coverage of the grid and a vast resource potential. 
For Mandalay, the overall potential is much smaller due to the power grid covers already 

large areas of the state, leaving only a limited number of suitable locations off-grid 

investments, which are often either quite small or close to the existing grid.  

10. At present there is no regulatory framework in place that addresses what happens when 
the grid arrives at villages with mini-grids. Uncertainty about grid expansion creates 

financial risk for mini-grids or similar models. 

Other lessons learned specific to each of the three project outputs are provided in the sections 
below. 

8.1 OUTPUT 1 

Market Composition and Competition. There are a wide variety of RE systems and providers 

operating in Myanmar, particularly in solar PV. Most solar products available are low cost and 

low quality, making it difficult for higher end products and suppliers to compete in the retail 

market. Solar products are mainly solar lanterns and solar home systems, with only a few 

examples of solar mini-grids in operation. There are a number of micro-hydro and biomass mini-

grid systems in operation, though generally not in the three focus regions for Output 1 of this 

project. 

DRD Evergreen Program. This program implemented by DRD is a good example for a 
community credit account system that can be a model for mini-grid payment plans—especially 
the seasonal repayment flexibility (interest payments must be made every month but big 
payments can be made anytime as long as paid in full by the end of the year). Villages that were 
involved in this program previously were more familiar with the payment process for a 
community mini-grid system. 
 
Pre-selection of Villages. As the DRD head office provided support in selecting one village 

from each township, the potential project sites are far from each other. This increases the 

logistical and planning burden for any field visits, and could be an important factor in site 

selection. Road conditions were also not good in some cases, requiring four-wheel drive 
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vehicles which resulted in delays at time during the construction, inspection, and commissioning 

of the mini-grid systems. 

Maintaining Interest and Support of Villages. The continuing interest of villages during the 

project was challenging due to the recent change in the political situation after the general 

elections. The villages identified after 2-3 meetings and detailed explanations decided to 

withdraw from the project. Such changes involved modifications to the contracts and invitation of 

RFQs and had a direct impact on the project timeline. Additional villages should be identified in 

the early stages of the project in case the identified villages drop out at the time of signing the 

contracts. Finally, the Project Team commissioned mini-grids at 12 villages. It is interesting to 

note that even after several visits and meetings with the 12 villages that were selected, six of 

those short-listed villages decided not to participate in our project. With assistance from DRD, 

the Project Team identified six replacement villages which were not included in the original 25 

villages. 

Solar PV Mini-grids Can Provide Reliable Power During Serious Flooding. August 2016 

was met with difficult natural disasters as Pauk Lay Pin village, one of the four villages at which 

the mini-grids was already commissioned, faced even more severe flooding than past years. 

Despite this, all the mini-grid system components still stood one foot above the water and the 

village was provided with lighting every night. The villagers expressed to the Project Team their 

thanks and happiness to be provided with lighting during the difficult time. 

Community Benefits of Mini-grids. Generally, the villagers are very happy with the service 

provided by the mini-grids. The vendors, ZPE and SRS, have done nice work with the 

installations without any major technical problems or omissions. The three most stated benefits 

of the systems that the villagers report are:  

1. Education: Improved opportunities for children able to study at night as well as being 

more likely to have a pre-dawn breakfast before school 

2. Health and security: Streetlights provide safety and improved night time security from 

snakes on the village roads. This is due to being able to see the snakes, not the snakes 

being afraid of the lights. Also, one village reported that before the mini-grid was 

installed, they used to have problems with livestock thieves coming in the dark to steal 

pigs, cows, and chickens. 

3. Economics: Longer working hours became possible through improved lighting that 

enabled productive activities, such as agricultural processing, to continue well into the 

evening. 

Many villagers would like more hours of service. For the ZPE installed systems, this would 

mean increasing the hours of operation. For the SRS installed systems, this would mean raising 

the energy limits beyond the 100 Wh/day maximum that is currently programmed. The VECs 

are able to add credits to the pre-paid meters, but they could use further training on the 

computers and software as well as improved procedures for data collection and reporting. 

Impact of Design of Mini-grid Systems on Price of Additional Equipment. During the 

review of the quotations of the secondary data logger submitted to the Project Team, it was 

noticed that ZPE had a total price quotation that was USD 6,000 greater than what SRS 
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submitted. This initially seemed unusual because ZPE had two fewer mini-grid systems 

compared to SRS. The International Off-grid Solar PV Solutions Specialists spoke with both 

vendors to investigate this further. Through the discussions, the Project Team learned that for 

SRS’s secondary data logger quotations, they would just be adding some additional functions to 

the hardware they have already installed at the mini-grid systems. Specifically, the new 

quotations from SRS would pay for the cloud hosted real-time monitoring and three years of 

data transmission. ZPE however needed to buy a whole new hardware solution to install on the 

systems, in addition to the hosting and data transfer costs. This revealed how different mini-grid 

system arrangements and technology features from both companies can result in a large price 

differences in adding on new supporting equipment. 

Changes in Myanmar Tax Law and Impact on Mini-grid Costs. During the implementation of 

the TA, there was a change to the legal framework governing the tax situation for the solar PV 

mini-grid projects in Myanmar. Pyithu Hluttaw Law 20 (March 2014) supersedes the agreement 

made with ADB regarding TA-8657 MYA, and as a result, the Government of Myanmar was not 

able able to cover the cost of taxes for these projects as originally planned. 

On 31 October 2016, the Team Leader met with U Khant Zaw, Director General of DRD. During 

the meeting, DRD agreed to consider the payment of VAT for the mini-grid projects as part of 

DRD’s contribution to the project as proposed by the Project Team. The Team Leader then sent 

a list of the VAT costs for all the contracts with ZPE and SRS to DRD as requested. 

After a few inquiries from DRD in November 2016 about the specific amount of VAT to pay the 

mini-grid vendors, the Team Leader proposed that DRD should only pay for the amount of VAT 

quoted in the original responses to RFQs by the vendors. On 19 December, the Team Leader 

issued a letter to DRD authorizing the disbursement of payment for VAT to ZPE and SRS 

following the vendors’ original quotations. By the end of January 2017, the issue was resolved 

and DRD directly reimbursed the VAT taxes paid by both vendors. 

8.2 OUTPUT 2 

Geospatial Planning and Analysis. There are several other projects and activities in Myanmar 

that related to and overlapped with Output 2 of this project. In particular, the Columbia Earth 

Institute worked with the World Bank on the extension and revision of the geospatial analysis 

conducted for its National Electrification Plan. The Columbia Earth Institute also planned to 

conduct geospatial work for ADB under the E4All. The Project Team held several meetings with 

the World Bank and Columbia to discuss coordination, and developed an approach that enabled 

coordination and avoided overlap or duplication of effort. The World Bank work, and to some 

extent the ADB E4All work, focused on efforts to better develop plans for grid extension, 

including collecting better population and grid data and developing a sustainable system for 

managing this data. The geospatial component of the current the TA project therefore focused 

on complementary but distinct areas of work, in particular on off-grid areas that are not likely to 

factor into grid extension plans in the immediate future.  
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Data Availability, Quality, and Standardization. Some of the village names in the list provided 

by the DRD head office were not correct, likely as a result of translation. Other issues 

encountered during the data review included: 

1. Significant amounts of data appeared to be available in the ministries and from previous 
independent reports, but until such information was assessed, it was premature to 
identify any information gaps for the investment plan.  

2. It was likely that the village level census data as per newly published census data would 
not line up with the villages in the World Bank/DRD dataset, due to the use of different 
administrative divisions. As a result, it was difficult to update the population data used by 
the World Bank.  

These were important issues to be aware of throughout the research and analysis for the 

geospatial plan and investment plan under Output 2. The Project Team was able to identify the 

correct villages with the help of the township DRD office staff. The International and National 

Geospatial and GIS Specialists were able to validate the night light data with the villages of two 

townships. However, the sample size was too small to draw from these findings. Thus, the 

National Geospatial and GIS Specialists had to work on the data from other townships to 

provide more samples of verifiable and reliable data for review and analysis. 

Mini-grid Potential in Sagaing and Magway. During a meeting in November 2016, MOEE 

explained that the current situation under the Rural Electrification Law is that any power 

purchase agreement below 30 MW can be negotiated on a bilateral basis and must be 

approved by the Regional Minister. In Mandalay, the power purchase agreement counterparty 

would likely be the Mandalay ESE, which is a creditworthy counterparty. However, it is expected 

that Mandalay will be 100% electrified by 2021 (from the current electrification rate of 45%). 

Therefore, of the targeted states, Sagaing and Magway should be the priority for mini-grid 

projects. 

Biogas and Biomass Energy Potential in the Magway, Mandalay, and Sagaing. One of the 

lessons learned regarding biogas and biomass energy project potential in the Magway, 

Mandalay, and Sagaing regions is that most villages are grid connected and no longer use a 

rice husk gasifier as an energy source. This is because the electricity tariff from grid is highly 

subsidized and also due to some issues such as high labor cost, scarcity of skilled labor and 

high maintenance costs. There was one village that had planned to access the national grid but 

the plan was suspended due to financial and political issues. There are many resources for 

biomass energy to be used, but the national grid line was near those villages. Therefore, if the 

village can afford to install the transformer, they can access the grid electricity instead. For 

biogas energy, there is potential for projects, but all the animal farms visited are not using any 

biogas digester systems and they do not have any plans to use the biogas as an alternative 

energy source. 

Benefits of Geospatial Web-mapping Tool 

During the TA, the Project Team developed an online Myanmar Off-grid RE Web-mapping Tool 

that was presented at the Investment Forum. The tool can be accessed for free through the 

internet at http://adb-myanmar.integration.org/. This tool was developed to leverage geospatial 

data created and collected under the TA to support the spatial coordination between different 
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stakeholders and institutions involved in electrifying Myanmar’s villages. After the Investment 

Forum, the Project Team received a message from a project developer in Myanmar who 

expressed that she found the geospatial web-mapping tool to be very useful for shortlisting 

potential villages where mini-grids could be developed. The project developer discussed how 

she was able to use the tool’s interactive features to view various datasets and map layers and 

analyze the existing infrastructure such as powerlines, diesel, generators, along with 

demographics that affect which villages should be considered for developing a renewable 

energy mini-grid. The free tool helped the project developer cut costs in surveying potential 

villages for mini-grids. DRD also found the web-mapping tool to be very useful in learning about 

where to develop new mini-grids in Magway, Mandalay, and Sagaing. Based on the positive 

feedback from different stakeholders, the Project Team recommended that the geospatial web-

mapping tool be developed further to include data from other regions in Myanmar. 

8.3 OUTPUT 3 

Government Capacity. DRD has strong capacities in some areas, particularly GIS, but there is 

still significant opportunity for capacity development activities with DRD and other GOM entities. 

This is particularly true in the areas of technical specifications and procurement (at the national 

and regional level), as well as technical training of technicians (potentially in partnership with the 

Ministry of Science and Technology). In discussions with DRD during the Inception Mission, 

several areas were identified that required capacity strengthening. The main ones were:  

1. Mini-grid technology and design;  

2. Assessment of target areas and villages, including GIS and geospatial analysis; 

3. Business models for mini-grids, including payment mechanisms, tariff setting and 
periodic adjustment, and O&M.  

Besides solar PV, there was a need for strengthening the capacity on other off-grid RE 
technologies. There seemed to be numerous off-grid village electrification systems in place, 
driven by micro-hydro or biomass gasification systems. These systems provide vital energy 
services in remote rural areas, but there is little awareness at DRD and MOEE of these projects. 
Building awareness of these experiences would support the incorporation of these projects into 
rural electrification planning.  

Scattered Coordination Among Government Ministries Involved in Rural Electrification. 
At least five ministries and several departments within GOM are involved in rural electrification 
efforts, but there appears to be limited coordination among the different agencies. Therefore, 
capacity development activities should seek to involve multiple agencies to enhance their 
interaction and cooperation. There are several parallel current initiatives related to rural energy 
development and electrification both by GOM and by different donors. Coordination is needed 
for harmonizing the capacity building provided by different projects and programs for the very 
same GOM agencies such as DRD in procurement, financial management, environmental 
management, gender, etc. Further capacity assessment of GOM needs to identify not only the 
existing capacity and capacity building needs of the related government agencies, but also other 
projects and their capacity building initiatives, so that overlap with capacity building and training 
with other projects can be avoided. 

GIS Capacity. The GIS training showed that capacities for using GIS exist, however the overall 

understanding of electrification planning in this regard is limited. There is a limited focus on mini-

grids in the NEP so far. This points towards the issue of ownership of the geospatial data and 
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modelling proposed. It would be helpful for the long-term impact of the ADB TA to identify a 

group within the NEP or DRD that champions decentralized planning and data management. 

Gender Balance. There is no gender strategy or policy, neither for gender awareness nor for 
enhancement of gender equality in recruitment and career advancement in the government 
sector. In the project-related ministries, gender balance in staff numbers appears equal. 
However there are great differences between the professional roles and positions of men and 
women: majority of women are working as office administrative staff both at the central and local 
levels, while men are working in the field, and men occupy most of the leader positions. At the 
local leadership level such as among village leaders, women are virtually absent. In theory this 
position is available for both men and women, but there are very few female village leaders due 
to cultural gender obstacles. Accordingly, gender awareness needs to be mainstreamed in all 
GOM capacity building for future technical assistance projects. 

In the visited potential project demonstration villages, both men and women participated in the 
meetings with the Project Team. In several villages there were more women than men in the 
meeting, and women, like the men, participated actively in the discussion. There appeared to be 
no resistance in any village to the project gender balance requirements concerning village 
management committees and training of O&M technicians. The government-subsidized mini-
grid program Evergreen has already introduced the village management group concept and its 
gender balance requirement: three out of the totally seven members in these groups are 
women. Gender equality requirement is therefore not unfamiliar for the township DRD offices 
due to the Evergreen program and people in these areas. The only hesitation for training 
women as village level O&M technicians was expressed by a solar PV system provider at the 
vendors’ meeting in Yangon. It is therefore crucial to follow up and ensure that the project 
gender requirements will be implemented by the selected system providers. Findings from all 
the consultations at different administrative levels further emphasize the need of mainstreaming 
gender awareness and gender sensitivity in rural electrification projects and in the training of 
planners and implementers.  

Regulatory/Policy Framework Challenges. One of the main challenges at the start of the 

project was implementing an off-grid electrification project using RE in an unfavorable policy and 

regulatory environment. At the start of the project, the DRD continued its policy of providing 

SHS and other RE systems to villages for free. At the same time, there were no rules or 

regulations governing the connection of existing systems to the grid when it arrives in a village. 

This makes investment in off-grid RE very risky for private sector actors. Determining how to 

reduce this risk was an important step in encouraging private investment in the project, and 

scaling up investment in the future.  

Stakeholder Feedback on Regulatory Framework. The regulatory framework stakeholders’ 

workshop enabled productive discussions that revealed key issues that need to be addressed. 

One of the main topics discussed by the panel of experts is the current revision of the Electricity 

Law and the effect it will have on future mini-grid project. This revision however is timely 

because it would include regulations about mini-grids. The revision of the Electricity Law could 

possibly take up to one year. During the panel discussion, it was recommended that the NEMC 

should be revived to accelerate the approval process through coordination with all the line 

ministries. 
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Appendix A Aide Memoirs 

The Aide Memoirs for the following meetings between ADB and DRD in Naypyitaw are attached 

to this report. 

1. Inception Mission, 5-6 March 2015 

2. TA Review Mission, 27 October to 2 November 2015 

3. TA Review Mission, 15-17 March 2016 
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Appendix B List of 25 Villages from DRD during Inception Mission 

Below is a list of 25 villages that are potential sites for the Output 1 pilot projects that DRD 

provided during the Inception Mission. 
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(25) Villages for Pilot Project with ADB TA 8657-MYA 

Sr. State/Region Township Village Tract Village Households Population Electrification 

System 

1 Mandalay Pyinoolwin Thitetaw(baw) Lalma 38 176 Solar 

2   Madaya Yaenathar Pyitharaye 74 129 Solar 

3   Sinku Shwepyi Myathitar 64 328 Solar 

4   Kyaukse Sapataw Mynecheenaing 190 915 Solar 

5   Mahlaing Myneoolae Myneoolae(ywerma) 110 608 Solar 

6   Tharzi Thatkaldate Thatkaldate 138 616 Solar 

7   Taungthar Thamatku Taungkhamout 115 520 Solar 

8   NyaungU Myaenee Samkan 192 977 Solar 

9   Kyaukpadaung Kyatsutaw Kyatsutaw 103 484 Solar 

  Total 9 9 9 1024 4753   

1 Magway Magway Inntinegyi Inntinegyi 199 1122 Solar 

2   Chauk Poatpakan Poatpakan 270 1266 Solar 

3   Yenangyoung Koatkokowe Koatkokowe 340 2010 Solar 

4   Minbu Poutnu Poutlaypin 74 336 Solar 

5   Salin kayone Konejar 143 621 Solar 
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(25) Villages for Pilot Project with ADB TA 8657-MYA 

Sr. State/Region Township Village Tract Village Households Population Electrification 

System 

6   Thayet Baw Baw 195 739 Solar 

7   Kamma Kheemee Kheemee 223 844 Solar 

8   Mindone Kyauktine Kyauktine 143 586 Solar 

9   Pauk Poepyulonekan Poepyulonekan 203 1011 Solar 

  Total 9 9 9 1790 8535   

1 Sagaing Monywa Bonemanoe Bonemanoe 151 536 Solar 

2   Ayartaw Waetawma Ohutshitkone 135 569 Solar 

3   Palae Jet Jet 119 580 Solar 

4   Mawlaik Teinthar Oetbo 33 156 Solar 

5   Phaungpyin Nanbone Nanbone 195 597 Solar 

6   Depayin  Thaeyetkyin Thaeyetkyin 268 1508 Solar 

7   YeU Meiktila Nyinaung 70 385 Solar 

  Total 7 7 7 971 4331   

  Grand Total 25 25 25 3785 17619   

Source: TA 8657-MYA Project Team, 2017 
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Appendix C Regulatory Framework Recommendations 

The recommendations that the Project Team submitted to DRD regarding the regulatory 

framework for off-grid electrification is provided below. 

 

Date: 15 June 2016 

Contract No. TA8657-MYA: Off-Grid Renewable Energy Demonstration Project 
 

To: U Khant Zaw, Director, DRD, MOALI 

From: Kamalesh Doshi, Team Leader, ADB TA 8657-MYA 

 

Subject: Considerations and suggested language for off-grid rural electrification rules  

Regulatory certainty is a necessary part of an environment conducive to private sector 

investment in off-grid rural electrification. Among the regulatory needs are provisions to account 

for what happens to a mini-grid and its customers when the national grid expands into the mini-

grids area. 

Under an ADB contract, the Bangkok-based law firm DFDL has already produced a draft Rural 

Electrification Law that addresses some key issues. 

• The Rural Electrification Law presumes and requires the existence of a regulatory 

authority. This regulatory authority is described in the Electricity Law “Chapter (3): 

Formation of the electricity regulatory commission and function and duties thereof”. 

Duties of the regulatory authority, when it is formed, should include light-handed 

regulation of the off-grid electricity sector.  

• Some of the issues addressed in the Rural Electrification Law may be more appropriate 

as rules rather than a law, with the distinction being that laws require parliamentary 

approval to adopt or change, whereas rules can be changed by approval of the board of 

directors of the regulatory authority. Even if the law is passed as currently drafted, 

further rules will need to be developed to provide more details about how the law is to be 

interpreted.  

• One key issue, often raised by mini-grid developers, is the need for regulatory when the 

national grid expands into an area formerly served by an isolated mini-grid. Until the 

regulatory authority exists, we suggest starting with a set of rules that address the urgent 

issue of “connection to the main grid of a previously isolated mini-grid”.5 These rules can 

exist as a common understanding between the DRD and the MOEE/ESE with both 

                                                           
5 These rules are adapted from Part VI of Tanzania’s Small Power Producer (SPP) rules (2015), which has been 
recognized as the most complete small power producer regulatory framework in sub-Saharan Africa and explicitly 
addresses off-grid concerns that are not addressed in the feed-in tariff regulations of most countries.  



172 

 

together on implementation. When The Commission is formed, implementation of these 

rules should become the responsibility of The Commission, which will have the legal 

authority to enforce them. 

• If this approach of “rules before a regulator” seems workable, in a second memo we will 

propose further rules that address retail tariffs for isolated mini-grids; tariffs for wholesale 

electricity to the grid; and licensing (both provisional and permanent).  

 

Suggested Rules governing “CONNECTION TO THE MAIN-GRID OF A PREVIOUSLY 

ISOLATED MINI-GRID” 

Definitions: 

“The Authority” is as defined as the DRD until such time as the electricity commission is formed, 

after which time it shall mean “The Commission” as defined in the Electricity Law (2014). 

“Bulk Supply Tariff” means the tariff for sale of electric power in bulk to a Buyer who may resell 

the electric power to a retail Customer;  

“Buyer” means any entity that buys electricity from a small or mid-sized electricity project under 

an SPPA; 

"Customer" means the end user of electric power; 

“Main-Grid” means the interconnected electricity transmission network of Myanmar, to which the 

largest cumulative capacity of electricity generating facilities are connected; 

“Margin” means the average difference between a Retail Tariff and a Bulk Supply Tariff; 

“Mini-Grid” means an electricity transmission and distribution network physically isolated from 

the Main-Grid; 

“Price Squeeze” means a situation in which the Margin is insufficient to allow a Small Power 

Distributor to cover its distribution costs; 

“Retail Tariff” means the tariff charged to Customers; 

“Small Power Distributor” (“SPD”) means an entity that purchases electricity at wholesale prices 

from a national utilty (ESE or YESC) or some other bulk supplier and resells it at retail prices to 

Customers. An SPD may also have a generator that qualifies for SPP status and may use this 

generator to sell power to a national utility or some other Buyer or to provide a backup supply of 

power to its own Customers; 

“Small Power Producer” (“SPP”) means a “Small scale electrical project” or a “Mid-sized scale 

electrical project” is as defined in the Electricity Law (2014) 

“Seller” means any entity that sells electricity to a Buyer; 
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“SPP Developer” means a person who promotes an SPP; 

“Standardized Power Purchase Agreement” (“SPPA”) means the power purchase agreement 

entered between the Buyer and the Seller for the sale of electric power;  

Connection 

to the Main-

Grid of an 

Small- or 

Mid-size 

Electrical 

Project 

Previously 

Connected 

to a Mini-

Grid  

1. - (1) An SPP Developer who has built a distribution system to standards 

that allow interconnection with the Main-Grid shall, in the event of an SPP 

that has been operating on an isolated Mini-Grid and eventually becomes 

connected to the Main-Grid, apply to the authority for the right to operate as: 

(a) an SPP selling to a utility that is connected to and operating on the 
Main-Grid; 

(b) an SPD that purchases electricity in bulk from a utility connected to 
the Main-Grid and then resells that electricity to the SPD’s retail 
Customers; or 

(c) a combination of a Small Power Producer and an SPD. 
 

(2) Without prejudice to the options available under Rule 1 (1), an SPP 

Developer who has been operating in a Mini-Grid and who is then connected 

to the Main-Grid, may pursue the option of removing its distribution assets or 

selling these assets to a utility or some other party. 

(3) In the event a SPP Developer who has been operating an SPP that has 

been previously operated on a Mini-Grid requests the authority to operate as 

an SPP selling bulk electricity to a utility-connected to the Main-Grid under 

Rule 1 (1) (a): 

(a) the SPP shall operate under the same Rules as those that apply to 
other grid-connected small- or mid-sized electrical projects 
connected to the Main-Grid;  

(b) upon connection with the main grid, the applicable tariff paid to the 
SPP shall be the tariff for grid-connected SPPs. 
 

 

 

 

 

 

 

An Entity 

Seeking to 

Operate as 

an SPD 

2. - (1) If an SPP Developer seeks to operate as an SPD under Rule 1(1) (b) 

or as a combined the SPP and the SPD under Rule 1(1) (c) or as a new 

entity wishes to operate as the SPD then that entity shall submit a request to 

the utility with a copy to the Authority asking the utility to: 

(a) indicate whether sufficient electricity is available for a bulk purchase 
by the SPD for resale to retail Customers; and 

(b) prescribe a wholesale tariff for the purchase of electricity by the 
SPD from the DNO. 
 

(2) If a DNO fails to deliver a written response to the request in Rule 2 (1) 

within thirty (30) business days, then the entity seeking to operate as an SPD 

may apply to the Authority with a copy submitted to the utility, which 
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application shall include a proposed Retail Tariff and a proposed Bulk Supply 

Tariff.  

(3) The Authority shall consider the application submitted under Rule 2 (2) 

and if the proposed Retail Tariff: 

(a) is the same as the National Uniform Tariff, it shall allow the 
application as long as the SPD remains Commercially Sustainable; 
or 

(b) is higher than the National Uniform Tariff, the applicant shall be 
required to submit the proposed Margin that would be added to the 
Bulk Supply Tariff in order to ensure efficient distribution operations. 

 

(4) If an SPD owns and operates an isolated Mini-Grid that is not built to 

uitlity’s standards it may continue to operate its Mini-Grid even after the 

utility’s grid is extended within the connection range. 

(5) Notwithstanding the provisions of Rule 2 (4), isolated Mini-Grid retail 

Customers or other potential utility customers shall not be prevented from 

connecting to the utility lines if they meet the utility’s requirements for 

interconnection. 

Bulk Supply 

Tariffs to 

SPDs 

3. - (1) A bulk supplier of electricity to an SPD shall charge a tariff as shall be 

approved by the Authority, which shall, among other factors that will be 

considered, be computed based on tariffs that similarly situated customers 

are charged.  

(2) A utility who is a bulk supplier of electricity to an SPD shall, in order to 

prevent a Price Squeeze, charge a Bulk Supply Tariff, as shall be approved 

by the Authority. 
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Appendix D Pipeline of 28 Off-grid Renewable Energy Project Sites 

Under the ADB project, there were 28 sites identified that could serve as potential pilot 

renewable energy mini-grid projects powered by solar PV, small hydropower, biomass, and 

biogas. This pipeline of projects can be used to promote small-scale, community-based, off-grid 

energy access in the Magway, Mandalay, and Sagaing regions. The pipeline is attached to this 

report as an excel spreadsheet file. 
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Appendix E Financial Model for Evaluating Mini-Grid Projects 

The financial model for evaluating the 12 solar PV mini-grid pilot projects in Myanmar is 

attached to this report as an excel spreadsheet file. 
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Appendix F VEC Members 

The tables below provide details about the name, gender, and position of each VEC member at 

all 12 project villages. 

Table 24: San Kan village VEC members 

 

 

Name Gender Position

U Kyaw Min Male Village head

U Thaung Aye Male Chairman Of VEC

U Tun Ngwe Male Member

Ko Min Male Member

U Tun Wai Male Member

U Aung Kyaw Tun Male Electrician

U Than Hlaing Tun Male Tariff collector

Daw Tin Hla Myint Female Book keeper

Daw Kyi Puone Female Member

Daw Kyi Shwe Female Member

Daw Than Nyo Yi Female Member

Daw New New San Female Tariff collector

7

5

Total males

Total females
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Table 25: Son Lun village VEC members 

 

 

Name Gender Position

U Myit Shwe Male Village head

U Hla Sein Male Chairman Of VEC

U Nyein Male Electrician

U Maung Toe Male Electrician

Ma Thin Thin Aye Female Tariff collector

Ma Ni Ni Myint Female Tariff collector

Mya Mya Htay Female Member

Khin Cho Win Female Member

Daw San Myint Female Book keeper

4

5

Total males

Total females
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Table 26: Kyet Su Taw village VEC members 

 

 

Name Gender Position

U Kyaw Nyein Male Village head

U Win Maung Male Chairman Of VEC

U Thein Min Hteik Male Electrician

Ko Thar Htoo Male Electrician

U San Lin Maung Male Electrician

U Khin Maung Nyein Male Member

U Myint Shein Male Member

Daw Zin Mar Female Tariff collector

Daw San San Wai Female Tariff collector

Daw Khin Oah Female Member

Daw Khin Mar Yi Female Tariff collector

Daw Than Than Maw Female Tariff collector/Book keeper

7

5

Total males

Total females
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Table 27: U Aing Kyun village VEC members 

 

 

Name Gender Position

U Sein Khaing Male Village head

Ko Aung Zin Htein Male Electrician

U Kyaw San Win Male Chairman of VEC

U Yan Naing Male Electrician

Ko Zaw Min Male Electrician

Ko Aung Ye Naung Male Electrician

Pho La Pyay Male Member

Ma Ei Zar Htwe Female Tariff collector

Ma Ei Ei Aung Female Member

Ma Yi Mon Thin Female Member

Ma Cho Female Tariff collector

7

4

Total males

Total females
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Table 28: Yauk Thit Kan village VEC members 

 

 

Name Gender Position

U Tin Soe Male Village head

U Min Min Male Chairman of VEC

U Shwe Moe Male Electrician

Ma Moe Thu Zar Female Tariff collector

Ma New Zin Aung Female Member

Ko Aung Zin Htet Male Member

Ko Zaw Htet Aung Male Member

Ko Myint Zaw Oo Male Electrician

Ma Zin Mar Khaing Female Member

Ma Aye Win Naing Female Member

Ma Yi Win Female Member

6

5

Total males

Total females
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Table 29: Pauk Lay Pin village VEC members 

 

 

Name Gender Position

U Thein Lwin Male Village head

U Zaw Lin Male Chairman of VEC

U Lay Min Male Electrician

U Aung Than Myint Male Electrician

U Thet Naing Tun Male Electrician

Daw Myit Myit Than Female Book keeper

Daw Tin Tin Oo Female Member

Daw New New Win Female Member

Daw Yn Yin Nu Female Member

5

4

Total males

Total females
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Table 30: Myin Chi Naing village VEC members 

 

 

 

Name Gender Position

U Sein Lin Male Village head

U Tun Male Member

Ko Aye Min Win Male Member

Ko Gyan Lay Male Electrician

U Pho Toe Male Member

U Kyaw Lwin Male Member

Ma Thet Female Tariff collector

Ma Lin Female Member

Ma Ohn Mar Khin Female Member

Ma Maw Lwin San Female Member

Ma Lwin Lwin Oo Female Member

6

5

Total males

Total females
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Table 31: Mone Kone village VEC members 

 

Name Gender Position

U Zaw Lin Male Village head/Electrician

U Tun Sein Male Chairman Of VEC

U Maung Mi Male Electrician

Ko Kyaw Khaing U Male Electrician

U Maung Shwe Male Electrician

U Htay Hlaing Male Member

Daw Bi Female Member

Ma Kyaw Kyaw Female Member

Daw Myat Thu Swe Female Tariff collector

Daw Ei Ei Win Female Tariff collector

U Nyan Shwe Female Member

6

5

Total males

Total females
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Table 32: Gon Ma Ni village VEC members 

 

 

 

Name Gender Position

U Tin Maung Zaw Male Village head

Ma Khyu Khyu Win Female Tariff collector

Ma Hla Hla Maw Female Member

Ma Htay Htay Mar Female Member

Ma Khaing Hnin Wai Female Tariff collector

Ma Thin Thin New Female Member

Ko Thaung Nay Aung Male Chairman of VEC

Ko Myint Zaw Oo Male Member

Ko Win Swe Male Member

Ko Yan Kyaw Male Member

Ko Hla Naing Male Member

Ko Than Toe Aung Male Member

7

5

Total males

Total females
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Table 33: Koke Ko Gwa village VEC members 

 

 

Name Gender Position

U Win Kyaw Maw Male Village head

U Kyaw Myint Male Member

U Nyo Male Member

U Bo San Male Electrician

U Bo Lin Male Electrician

Ma Than Than Htwe Female Tariff collector

Ma Mar Mar Myint Female Tariff collector

5

2

Total males

Total females
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Table 34: Kone Thar village VEC members 

 

 

Name Gender Position

U Myat Khaing Male Village head

U Nanda Soe Male Electrician

U Tun Aung Kyaw Male Electrician

U Zaw Moe Naing Male Electrician

U Tun Tun Win Male Chairman

U Aye Min Tun Male Member

U Kyaw Lwin Male Member

U Myint Shwe Male Member

Daw Myit Myit Than Female Member

Daw Yuzana Han Female Member

Daw San San Le Female Tarifff collector

Daw Than Than Htay Female Book keeper

Daw New Mar Oo Female Tarifff collector

8

5

Total males

Total females
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Table 35: Kone Char village VEC members 

 

 

 

 

 

Name Gender Position

U Aung Myaing Male Village head

U Win Naing Male Chairman Of VEC

U Than Naing Male Member

U Aung Shwe Male Member

U Kyaw Zin Male Electrician

U Than Zaw Min Male Member

U Win Myo Thu Male Member

U Thaung Myint Male Electrician

Ma Htay Htay Thint Female Tariff collector

Ma Thandar Kyaw Female Member

Ma Nan Kalyar Shwe Female Member

Ma Khin San Kyi Female Member

Ma Thidar Female Member

8

5

Total males

Total females
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Appendix G Guidebook for Developing Renewable Energy Mini-Grids in Myanmar 

The English version of the guidebook for Developing Renewable Energy Mini-Grids in Myanmar 

is provided below. 




