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 BACKGROUND OF THE STUDY 

1.1 BACKGROUND 
Yangon City, the former capital of the Republic of the Union of Myanmar, is one of the largest 
commercial cities in the country which population is over 5 million. In response to the 
democratization in recent years, rapid urbanization of Yangon city is on-going through the 
inflow of foreign capital and development by private companies. However, the city faces the 
difficulties such as deterioration of infrastructure due to the limited investment, technical 
assistance and social development from foreign countries against the military government. 
More specifically, there are some problems to be considered, for example, the demand far 
exceeds the supply of electricity power with the urban development and infrastructure 
development, traffic congestion is caused by the poor road condition or lack of facilities, 
including signal, and the lower capacity of water supply and sewerage facilities by their aging. 
Considering such situation in Yangon city, the necessity of saving energy and low carbon 
development is needed and the study for the city to city collaboration between Yangon city and 
Kawasaki city is implemented since last year. 

Yangon city and Kawasaki city started its cooperation through city to city collaboration study 
even though they do not have any official communication. The outcome of the city to city 
collaboration study in the previous year was i) conclusion of MOU for city to city collaboration 
between Yangon city and Kawasaki city, ii) Discussion based on MOU, and iii) Development 
of two JCM model projects which were adopted by Ministry of the Environment, Japan.  

The 3rd year of the city to city collaboration project aims to conduct tangible projects under city 
to city collaboration between Yangon and Kawasaki city based on the previous results and 
relations of trust. 
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Output I Conclusion of 
MOU  

The MOU between 
Kawasaki city and 
Yangon city was 
concluded on the end of 
March 2016.  

 
Output II JCM model 
project 

 

Introduction of saving 
energy system into Beer 
factory 

 

Estimated GHG 
emission reduction 

2,841 tCO2/year 
 
  
Output III JCM model 
project 

 

Introduction of high 
efficiency boiler into 
food factory 

 

Estimated GHG 
emission reduction 

674 tCO2/year 
 
  

Source: The Study Team 
 

1.2 OBJECTIVE OF THE STUDY  
The study aims to contribute for solving issues which Yangon city has by utilizing Joint 
Crediting Mechanism (hereinafter as JCM) as well as considering approaches under the city to 
city collaboration with Kawasaki city which has rich experience and knowledge for low carbon 
society development. 
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1.3 IMPLEMENTATION FRAMEWORK 
Nippon Koei Co., Ltd leaded the project in cooperation with Kawasaki city and proposed JCM 
projects from the view of technical and policy making to Yangon City Development Committee, 
hereinafter as YCDC. 

The counterparts of local side were City Planning and Land Administration Department 
(CPLA) and Pollution Control and Cleansing Department (PCCD) continuously in the 1st and 
2nd year. In the 3rd year, the counterparts are Pollution control and Cleansing department 
(PCCD) and Engineering Department of Water and Sanitation (EDWS). 

The main implementation body of Kawasaki city is International Economic Affairs Office and 
conducted support of development of low carbon action plan in cooperation with other relevant 
departments such as Water and Sewer Department and Environmental Bureau. 

 

 
Source: The Study Team 

Figure 1-1 Implementation Scheme of the Project 
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 OVERVIEW OF YANGON CITY 

2.1 OVERVIEW 

2.1.1 General Information 
Yangon city used to be a capital of the Republic of the Union of Myanmar so called as Rangoon 
until 2006. The current capital is Naypyidaw which locates in the north from Yangon. 

Yangon city belongs to Yangon region as administrative area of Myanmar and has a border 
with Bago region in the north and east of Yangon and Ayeyarwady region in the west. The 
Yangon region is the most industrialized area in the country and major industry of the country 
concentrates in the region. 

Basic information of Yangon city is indicated in the following table comparing to Kawasaki 
city.  

 

Table 2-1 Overview of Yangon City 
Item Yangon city Kawasaki city 

Area [km2] 598.8 143.0 
Population [persons] 5.21 million [2014] 1.47 million [2015] 
Average temperature [degree-
C] 27.5 16.6 

Source: The Study Team prepared based on several data 

 
Yangon region including Yangon city increases population because of rapid urbanization at 
three times compared to population of 1998. 

 

 
Source: JICA” the Preparatory Study for Urban Development Programmed in the Greater 

Yangon in 2011” and population census in 2014  

Table 2-2 Trend of Yangon city’s Population 
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2.1.2 Yangon City Development Committee (YCDC) 
Myanmar consists of seven regions, seven states, five autonomous areas and one autonomous 
region which are regulated by constitution. Also, under these areas, there are district and 
township as administrative unit. 

Yangon City Development Committee (YCDC) which administrates Yangon city and provides 
government services is a development committee based on Yangon city development law.  

In 2016 April, new government was established and the YCDC’s framework was drastically 
changed as indicated in the following figure. The major points of this change are Join Secretary 
was established under Secretary and City planning and land administration department which 
used to be independently set became a part of Joint Secretary. Also, Engineering Department 
of Water & Sanitation and Pollution Control and Cleansing Department were integrated into 
Committee-4. Four new Committees such as Committee-6 to Committee-9 were established to 
administrate four districts of Yangon city.  

 

 

 
Source: YCDC 

Figure 2-1 YCDC’s Administrative Framework 
 

2.2 CLIMATE CHANGE POLICY IN MYANMAR  
The study focuses on Yangon city but climate change policy is handled by national government, 
so the climate change policy of Myanmar is summarized in the following as national policy 
including Yangon city. 

2.2.1 Current situation of GHG emission  
Myanmar submitted the first national report in 2012. According to the national report, the 
origin of GHG emission are dominated by land use and forest sector same as other Asian 
agricultural countries at 36.5%, agriculture at 17.1%, and waste materials at 4%. Also, 
regarding origin of emission and carbon sink, land use and forest sector are major share.  
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Table 2-3 Amount of GHG emission in Myanmar (2000) 

Sector 
CO2 [Gg CO2-eq] 

Carbon 
sink 

GHG 
Emission  

Total amount of 
GHG emission 

Energy 0 786 786 
Industry 0 463 463 
Agriculture 0 22,843 22,843 
Land use and forest sector 142,221 40,405 -101,816 
Waste materials 0 2,826 2,826 
Total 142,221 67,323 -74,898 

Source: The 11th Workshop on GHG Inventories in Asia 

 

2.2.2 Implementation body and National policy on global warming 
Myanmar ratified UNFCCC in November 25th, 1994 and Kyoto protocol in August 13th, 2003. 
The national policy on global warming is summarized in the following table. In 2016, Myanmar 
Climate Change Strategy and Action Plan (MCCSAP) 2016-2030 were formulated in order to 
precede action plan for global warming. 

 
Table 2-4 National Action for Global Warming 

Action Year Summary 
National Environment Policy in 
Myanmar  

1994 - Environmental protection and prevention of deterioration 
- Promotion of economic development 
- Achievement of sustainable development in priority of 

environmental protection 
- Harmony between environment and development 

Myanmar・Agenda21 1997 - Use of natural resource for sustainable development 
- Development of society, economy, and institution 

National Sustainable 
Development Strategy (NSDS) 

2009 - Strategy for sustainable development in three sectors such 
as society, economy and environment 

Environment Protection Law  2012 - Management of natural resource 
- Promotion of social awareness 
- Cooperation to environmental program 

National Adaptation Plan for 
Action (NAPA) 

2012 - Selection of 32 priority actions from 8 sectors  
- Implementation of adaptation action for global warming 

Participation to Joint Crediting 
Mechanism  

2015 - Conclusion of JCM  

Myanmar Climate Change 
Strategy and Action Plan 
(MCCSAP) 2016-2030 

2016 - Target year is 2030 and plans to implement 6 priority 
projects for global warming policy  

Source: prepared by the Study Team based on 11th Workshop on GHG inventories in Asia and the published Information by 
the UN prepared by the JICA Study Team 

 
In the following, the Myanmar Climate Change Strategy and Action Plan 2016-2030 is 
summarized. 
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Table 2-5 Summary of Myanmar Climate Change Strategy and Action Plan 
(MCCSAP) 

- Vision The action plan aims to implement low carbon development in order to pursue 
sustainable development of Myanmar  

- Goal Goal of the plan is low carbon development and adptation of climate change 
with the target year of 2030 

- Priority Action Area Basic action plan 
a)  Conter masure for climate change is reflected into development plan 
b)  Development of organization and institution for cilmage change strategy 
c)  Preparation of budget for climage change strategy 
d)  Consideration of techniqhes for climate change strategy 
e)  Developmetn of knowledge and organization for cliamge change 
f)  Promotion of cooperation with several organizations for project investment 
Priority action plan are selected from the following sectors. 
1)Agriculture and Fishery, 2) Environment, 3) Energy, Transportation and 
industry, 4) Urban city, 5) Welfare, 6) Education 

Source: Myanmar Climate Change Strategy and Action Plan 2016 
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 PROMOTION OF CITY TO CITY COLLABORATION 
FOR LOW CARBON DEVELOPMENT 

3.1 SUMARRY OF CITY TO CITY COLLABORATION  
Regarding basic policy for city to city collaboration between Yangon city and Kawasaki city, 

it is planned for three years term as indicated in the following table. In the first year of the plan 
in 2015, MOU was concluded by city mayors between Yangon city and Kawasaki city based 
on study and discussion for current condition and needs for city to city collaboration and basic 
policy.  

In second year of the study, it prepared draft low carbon action plan and selection of pilot 
project based on the basic policy discussed in the first year.  

The summary of menu for city to city collaboration through three years is indicated in the 
following table. 

 
Table 3-1 City to city Collaboration Implementation Menu 

Fiscal 
year Topics Summary 

FY2015 1) To grasp and share the current 
situation for city-to-city 
collaboration 

It was focused to build the deeper understanding of 
each other through the understanding of the current 
situation and information sharing by having several 
consultation meetings in Myanmar and Japan. 

2) To examine the menu for city-
to-city collaboration 

It was examined the menu for city-to-city 
collaboration by having the consultation of the 
issues and needs of Yangon city and possible 
supports to be offered from Kawasaki city. 

3) To examine the draft MOU It was examined and prepared the draft MOU based 
on the above discussion for future city-to-city 
collaboration 

  
 

 

FY2016 1) To prepare the low-carbon 
development action plan  

To prepare low-carbon development action plan 
from middle and long terms point of view, based on 
the low-carbon development vision stated in Master 
Plan of the development of Yangon metropolitan 
area prepared in 2013  

2) To conduct WG meetings 
(including the meetings in 
Japan) 

To implement WG meetings to promote the 
preparation of low-carbon action plan and 
implementation of the city-to-city collaboration. 
WG was hold in Myanmar and Japan. 

3) To prepare the draft menu for 
technical training 

To prepare the technical training menu based on the 
possible support from Kawasaki city toward the 
technical assistance requested by Yangon city 

4) To prepare the draft pilot project To select the sites for pilot projects which are 
feasible in the short term and prepare 
implementation plans in lo-carbon development 
action plan.  

  
 

 

FY2017 1) To implement the pilot project 
based on the low-carbon 
development action plan 

To support pilot project implementation based on 
the pilot project implementation plan prepared in 
2016 fiscal year. 
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2) To implement the technical 
training (including training in 
Japan) 

To implement the technical training in Myanmar 
and Japan based on the technical training menu 
prepared in 2016 fiscal year. 

3) To implement WG meeting 
(including meeting in Japan) 

To attempt close cooperation through the 
implementation of WG meetings. 

Source: The Study Team 

 

3.2 PREPARATION OF LOW CARBON ACTION PLAN 

3.2.1 Low Carbon Action Plan  
Draft Low Carbon Action Plan (LCAP) was prepared in cooperation with Kawasaki city which 
has knowledge and experiences for low carbon plan’s development and the basic policy. The 
implementation schedule of the plan is from 2017 up to 2040 and the scheme of the plan is set 
as three terms such as short, middle and long terms in order to conduct pilot projects for 
achieving low carbon society.  

 Also, the upper level plan of the LCAP is a revised “Yangon urban development vision” 
which is prepared by JICA study in 2016 to 2017. The LCAP aims to coordinate with basic 
policy and implementation schedule of the Yangon urban development plan.  

 

 
Figure 3-1 Setting of Low Carbon Action Plan 

 

3.2.2 Framework of Low Carbon Action Plan  
Framework of Low Carbon Action Plan is indicated in the following figure which includes 
basic concept, implementation schedule, implementation body, basic policy by sectors and 
pilot projects. 

 

Revised “Yangon urban development 
vision”  

・a revised urban development plan which 
was developed in 2012 by JICA study 

・needs and basic policy from several sectors 
such as urban development, water sector, 
waste management and transport sector are 
analyzed and implement projects 

Draft Low Carbon Action Plan  
・Preparation of LCAP including policies 

and pilot projects in order to implement 
low carbon society in cooperation with 
upper level plan 

Development a Lapin 
cooperation with upper 
level of land 

Source: study team 
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Source: The Study Team 

Figure 3-2 Framework for Low Carbon Action Plan 
 
【Basic Concept】 
The Low Carbon Action Plan aims to contribute for development of sustainable and low carbon 
society of Yangon city based on i) harmonization of green environment and economy and ii) 
creation of their good cycle, so that the good natural environment can be maintained for the 
next generation.  

【Implementation Schedule】 
The implementation schedule is set as from FY2017 to FY2040 and divided into three parts 
such as short, middle and long term. The basic policy and implementation of pilot project are 
planned by each three parts. 

The implementation schedule is set as the same with SUDP, Sustainable Urban Development 
Plan which is upper level of plan to the LCAP. 

【Basic Policy】 

Basic policy of the plan was developed by sector considering needs of urban development of 
YCDC, on-going projects, and future development plan. The basic policy is indicated in the 
following table. 

 
Table 3-2 Needs and basic policy of Low Carbon Action Plan 

Sector Needs and Basic policy 
Industry Yangon city has existing industrial parks and a plan of development of 

industrial parks in the city. Existing industrial parks have issues on renewal of 
aged facilities. 
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Energy Population growth and development of industry cause increase of demand of 
electricity and frequent electric outage. It is important to provide stable electric 
supply. 

Urban City Urban development in the city center is increased because of private investment 
from domestic and international entities. It is expected that such commercial 
development will be more promoted since government also actively call for 
investment. 

Transportation Traffic congestion is one of issues to be solved in the city. It is necessary to 
consider counter measure for traffic congestion. 

Waste Management The main issue of waste management is increase of cost for garbage collection, 
needs for incineration facility and recycling system because of increase of 
waste materials. 
The total amount of wastes is exceeding 2000t per day and it is necessary to 
consider counter measure to the issue. 

Education It is necessary to improve understanding of citizens about recycling system and 
saving energy in order to archive low carbon society. 

International 
Cooperation 

Regarding low carbon and sustainable development, needs for introduction of 
leading technology from domestic and international courtiers is necessary.  

MRV (Monitoring, 
reporting and 
verification) 

It is important to introduce monitoring system for air pollution, and water 
contamination, and promotion of saving energy project.  

Source: The Study Team 

 
Based on the needs derived from issues, basic policy of LCAP was established as in the 
following table. 

 
Table 3-3 Basic Policy for Low Carbon Action Plan 

Sector Basic policy 
Industry I. Reduction of greenhouse gas emission from industrial activities  

1. Establishment of a business model towards "low-carbon Yangon City" 
2. Fostering eco-friendly industries 
3. Creation of eco-friendly model for industrial complexes  

Energy II. Utilization of renewable energy resources  
1. Promotion of Solar-city Project  
2. Creation of a system for making an effective use of energy 
3. Making a wider use of renewable energy resources, considering the regional 

characteristics 
Urban City III. Creation of low-carbon city  

1.  Encourage construction of highly energy efficient buildings  
2.  Introduction of energy efficient technology into public sector 
3.  Promotion of energy efficient technology to private sector 

Transportation VI. Introduction of Low carbon technique in the transportation Sector  
1. Establishment of eco-friendly transportation network 
2. Enhance convenience of public transportation  
3. Promotion of measures for greenhouse gas emitted from automobiles  

Waste Management V. Creation of recycling-oriented society   
1. Promotion of 3R activities of non-industrial wastes and industrial wastes 
2. Introduction of low-carbon waste incineration facility Reduction of 

greenhouse gas emission from collection and transportation of wastes 
Education VI. Environmental education and study on global environmental issues  

1.  Promotion of environmental education and study  
2.  Promotion of human resource development 
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Sector Basic policy 
International 
Cooperation 

VII. Introduction of international technology through city to city cooperation 
1. Contribution to reduction of global greenhouse gas emission by introducing 

international technology through city to city cooperation 
2.  Supporting and cooperating international environmental conservation 

activities 
MRV (Monitoring, 
reporting and 
verification) 

VIII. Research and development of environmental technologies  
1. Research and development of environmental technologies, and promotion of 

scientific measures 
2. Conducting MRV in order to promote introduction of saving energy 

technology 
Source: The Study Team 

 
【Pilot project】 

Based on basic policy which was set in above, several pilot projects which pursue to implement 
from short term to midterm in order to promote low carbon society were selected as in the 
following table. 

 
Table 3-4 List of Pilot Projects 

Sector Proposed Pilot projects Schedule 
Industry PP1: Introduction of high efficiency boilers into factory Short term 
Energy PP2: Introduction of solar PV system into existing water 

pumping station 
Short term 

Urban City PP3: Introduction of high efficiency pumps in to existing 
pumping station 

Short term 

Waste Management PP4: Introduction of Waste to Energy Plant in Yangon City Mid term 
Source: The Study Team 

 
【Implementation body】 
Implementation body in YCDC and its role were summarized in the following table. The 
implementation body is assigned by sector including its major roles. In the case the sector 
strides several implementation bodies such as education and dissemination to citizens for low 
carbon society, it is necessary to discuss which should be major body and how to coordinate 
among several bodies.  

 
Table 3-5 Major implementation body by basic policy 

Sector Basic policy Major 
implementation body 

Industry ・Promotion of saving energy technology to private sector 
・Plan and development of eco-friendly industrial park  

⇒ CPLA 
⇒ CPLA 

Energy ・Promotion of saving energy project 
>>In case the public facility, management body in YCDC is 
major implementation body  
・Promotion of renewable energy project 
>>In case the public facility, management body in YCDC is 
major implementation body 

⇒ relevant body 
 
⇒ relevant body 
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Sector Basic policy Major 
implementation body 

Urban City ・Low carbon urban development  
>>In case the public facility, management body in YCDC is 
major implementation body 
>>In case private facility, edification of low carbon 
development is conducted by CPLA  

⇒ CPLA 

Transportation ・Promotion of low carbon public transport 
・Promotion of low carbon transport in pirate sector 

⇒ CPLA 
 

Waste 
Management 

・Promotion of 3R  
・ Promotion of low carbon development for waste 
management facility 

⇒ PCCD 

Education ・Edification of recycling system to city staff and citizens 
・Promotion of introduction of renewable energy into private 
sector 

⇒ PCCD 

International 
Cooperation 

・Promotion of introduction of international high efficiency 
technology  under city to city collaboration 

⇒ Public relations 

MRV ・Promotion of introduction of monitoring system for GHG 
emission reduction 

⇒ PCCD、CPLA 

Note: CPLA (City Planning and Land Administration Dept.,), PCCD (Pollution Control and Cleansing Dept.),  
Source: The Study Team 
 
The issues which need to be discussed continuously are summarized in the following table.  

 
Table 3-6 Issues to be discussed and policy for counter measure 

Issues Policy 
1)Proportion and 

dissemination of low carbon 
techniques to private sector 

 

It is necessary to introduce low carbon technology to private sector for 
future development such as industrial park, commercial facility, 
hospitals and transport sector. It is difficult to handle by one unit of 
YCDC, so it is recommended that several units or new unit for the task 
shall take in part of the sector. 

2)Edification of YCDC staff 
and citizens for low carbon 
development 

 

As for low carbon technology, staffs of YCDC has gap in understanding. 
In order to implement low carbon society in the future, it is necessary to 
expand the understanding among YCDC. 
Also, for recycling activities, it is necessary to have cooperation with 
citizens and disseminate information.  

3)Preparation of institution for 
low carbon development  

 

As for implementation of low carbon and sustainable society, 
development of institution and system is needed to develop as well as 
implementation of pilot projects.  

Source: The Study Team 

 

3.2.3 Summary of Proposed Pilot Projects  
Summary of proposed pilot projects are indicated in the following table. 
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Table 3-7 Outline of Pilot Project (PP1) 
Project PP1: Introduction of high efficiency 

equipment into factory 
FY2016 FS, Planned to implement 
after 2017 

Target New or existing factory 
Implementation 
body 

Private sector 

Project 
Summary 

It aims to reduce GHG emission and fuel consumption by introduction of high 
efficiency equipment into factory. 

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Source: The Study Team 

 
Table 3-8 Outline of Pilot Project (PP2) 

Project PP2: Introduction of Solar PV system into 
existing pumping station 

FY2016-17 FS, Planned to implement 
after 2017  

Target Nyaung Hnit Pin pumping station 
Implementatio
n body 

YCDC Engineering Department of Water and Sanitation 

Project 
Summary 

By introduction solar PV system into existing pumping station which is managed by 
YCDC, it saves a part of electricity consumption of the facility.  
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Source: The Study Team 

 
Table 3-9 Outline of Pilot Project (PP3) 

Project PP3: Introduction of high efficiency 
pumps into existing pumping station 

FY2017 FS, planned to implement after 
2018 

Target Existing pumping station  
Implementatio
n body 

YCDC Engineering Department of Water and Sanitation 

Project 
Summary 

By introduction of high efficiency pumps into existing pumping station, electricity 
consumption and GHG emission shall be reduced. 
 

 

 
Source: The Study Team 
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Table 3-10 Outline of Pilot Project (PP4) 
Project PP4: Introduction of Waste to Energy Plant in 

Yangon City 
FY 2017 FS, planned to 
implement after 2018  

Target Pilot areas in Yangon city 
Implementation 
body 

YCDC Pollution Control and Cleansing Department 

Project 
Summary 

2,700 tons of solid waste is collected daily in Yangon city. There is no private company 
that conduct solid waste management in Yangon city, and Yangon city (Pollution 
Control and Cleansing Department: PCCD) collects and treats all solid waste generated 
in Yangon city. Currently, at least four incinerator plants are needed in Yangon city. 

  
 

 
 

Source: The Study Team 

 

3.2.4 Further Action  
This year’s objective for Low Carbon Action Plan was to develop draft of LCAP and select of 
pilot projects. As for further action of LCAP, it is planned to formulate the LCAP and 
implement pilot projects. In the following, the basic policy for next fiscal year is summarized. 

1) Spread of LCAP 
LCAP needs to be understood by YCDC. 

2) Preparation of system for introduction of low carbon technology 
It is necessary to prepare standards for introduction of saving energy and incentive system. 
Aiming for implementation by FY2020, it is discussed and prepared for development of 
such systems.   

3) Capacity development of YCDC staff  
In order to precede low carbon society, it is necessary to conduct capacity development 
of YCDC for understanding and knowledge of low carbon technology. It promotes 
capacity development of YCDC staff from the midterm wise. 

4) Dissemination activities to citizens  
It is necessary to have citizen’s cooperation for achievement of low carbon society. It 
promotes dissemination activities to citizens on low carbon technology and recycling 
activities. 

5) Implementation of pilot projects  
Pilot projects are listed in the 2nd year study. The list of pilot project shall be updated 
based on needs and situation if needed.  

 

Build and operate a waste-to-energy plant :

– JCM model project with JFE 

– generates electricity, some of which will be 
supplied to a power company, resulting in 
reduction of fossil fuel consumption

– reduces CH4 emissions from landfill disposal

– improves of waste management in Yangon 
City. 

– Low CO, NOx technique

Landfill Site

Waste-to-energy facility 
under construction
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Source: The Study Team 

Figure 3-3 Schedule for Further Action  
 

3.3 STUDY RESULT FOR CITY TO CITY COORPORATION  

3.3.1 Summary 
In the study, it was discussed between Kawasaki city and YCDC about issues and 
counteraction for implementation of low carbon society. Also, a relationship of both cities 
was connected strongly through the study by sharing Kawasaki city’s experience and 
knowledge for environmental technology and development of low carbon society which 
comes with regeneration from pollution issues.  

For JCM model project formulation in this fiscal year, the feasibility surveys of both 
“Introduction of high efficiency pumps into existing pumping station (hereinafter as the pump 
project)” and “Introduction of IoT system into wastes collection (hereinafter as the waste 
management project)” under the city-to-city collaboration. 

In the following table, the study results for city to city cooperation are summarized.  

 
Table 3-11 Study results for city to city cooperation 

 
Content Schedule Summary 

Kick-off meeting 
at Tokyo 

Apri 26th 2017 
15PM~17PM 

 Explanation of proposed scheme and schedule  
 Issues and policy of counteraction 

The 1st field 
study 

May 15th to 20th 
2017 

 Meeting with YCDC (PCCD, EDWS), Embassy of Japan 
in Myanmar 

 Site visit to Hlawga pumping station for the pump project 
 Meeting with relevant companies of the pump project 

The 2nd field 
study 

June 12th to 16th 
2017  

 Meeting with YCDC (PCCD, EDWS) 
 Conduct of survey in Hlawga pumping station for the 

pump project 
 Meeting with relevant companies of the pump project 
 Meeting with relevant companies of the waste 

management project 
The 3rd field 
study 

July 3rd to 7th 2017  
 

 Meeting with YCDC (PCCD, EDWS), JETRO, and 
Embassy of Japan in Myanmar 

 Meeting with relevant companies of the waste 
management project 
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Content Schedule Summary 
JCM workshop 
at Kawasaki 

July 24th to 29th 
2017  

 Conduct JCM workshop at Kawasaki city and invite four 
officials from YCDC 

 Site visit in Kawasaki city  
The 4th field 
study 

Aug 14th to 17th 
2017 
 

 Conduct a workshop with YCDC in regard to LCAP 
 Meeting with YCDC (PCCD, EDWS), JICA experts and 

Embassy of Japan in Myanmar 
 Meeting with relevant companies of the pump project 

The 5th field 
study 

Sep 19th to 27th 
2017 

 Meeting with relevant companies of the pump project 
 Meeting with YCDC (EDWS) 

The 6th field 
study 

Sep 27th to Oct 4th 
2017 

 Meeting with YCDC (PCCD) 
 Meeting with relevant companies of the waste 

management project 
The 7th field 
study 

Oct 10th to 14th 
2017 

 Meeting with relevant companies of the pump project 
 Meeting with YCDC (EDWS) 

The 8th field 
study 

Jan 22nd to 26th 
2018 

 Meeting with YCDC (PCCD) 
 Meeting with relevant companies of the waste 

management project 
JCM workshop 
at Tokyo 

Jan 30th 2018  Conduct JCM workshop at Kawasaki city and invite two 
officials from YCDC 

The 9th field 
study 

Feb 15th to 16th 
Feb 2018 

 Meeting with relevant companies of the pump project 
 Final meeting with YCDC (EDWS) to confirm scope of 

work/ project cost etc of the pump project 
 Meeting with relevant companies of the waste 

management project 
Source: The Study Team 

 

3.3.2 Discussion between Kawasaki city and YCDC  
At 4th field study, two officials from Kawasaki city (one officer from International Economic 
Affairs Office, and another officer from Water and Sewer Department) had meetings with 
YCDC. 

To reconfirm the contents of LCAP with each other and discuss on future collaboration 
among the both cities, the workshop was organized with YCDC in August. In the workshop, 
Kawasaki city officer from International Economic Affairs Office gave a presentation about 
our activities of this city-to-city collaboration and the goals of LCAP. YCDC (the head of 
PCCD) mentioned about priority issues and needs in Yangon city as well. 

Also, the meeting with YCDC (EDWS) was held in order to formulate JCM model project 
regarding to the pump project. Kawasaki city officer from Water and Sewer Department gave 
a presentation to EDWS to introduce the water treatment facilities in Kawasaki city, their 
operation and maintenance system, and their activities such as Kawasaki Water Business 
Network (KaWaBiz NET). In this meeting, it was confirmed that Kawasaki city will support 
YCDC staffs to implement suitable O&M for the introduction of high-efficiency pumps into 
Hlawga pumping station. 
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The Workshop on LCAP at YCDC office The Workshop on LCAP at YCDC office 

 

 

The Workshop on LCAP at YCDC office The Workshop on LCAP at YCDC office 

  

The meeting with YCDC (EDWS) and Kawasaki The meeting with YCDC (EDWS) and Kawasaki  

 

3.3.3 JCM workshop at Kawasaki city (July 2017) 
Four officials from YCDC (two officials from PCCD, and two officials from EDWS) 
participated JCM workshop in the end of July 2017 which was organized by Ministry of the 
Environment, Japan and visited low carbon facilities in Kawasaki city.  
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In Kawasaki city, YCDC officials visited some facilities related to the pump project and the 
waste management project. 

Table 3-12 Facilities for site visit (July, 2017) 
Proposed project Facilities 

The pump project  Nagasawa water purification plant 
 Kitachiba water purification plant (this facility is operated 

and managed by a candidate company of the representative 
participant of the international consortium.) 

The Waste management 
project 

 Ozenji Disposal Center 
 A facility introduced ICT technologies 

Source: The Study Team 
 
<Site Visit> 

 

 

Water purification plant Solar panel introduced on the cover of plant 

 

 

Monitoring panel for showing generated electricity Exhibition room in Water purification plant 
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Ozenji Disposal Center Ozenji Disposal Center 

  

Ozenji Disposal Center Kitachiba water purification plant 

  

Kitachiba water purification plant Q&A session after site visit 
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＜JCM workshop at Kawasaki city＞ 

 

3.3.4 JCM seminar at Tokyo (January 2018) 
JCM seminar at Tokyo was conducted on 23rd and 24th of January. In the seminar, the study 
result was presented and Kawasaki official participated in the panel discussion on the role of 
city government of the study. 

 

3.3.5 Kawasaki International Eco-Tech Fair 
From 1st to 2nd of February, Kawasaki International Eco-Tech Fair 2018 was held in 
Kawasaki city. In the fair, the city-to-city collaboration between Yangon city and Kawasaki 
city was introduced as well as activity of Kawasaki Green Innovation Cluster. 
 
 
 
 
 
 
 
 

  

Presentation of YCDC officials JCM workshop in  
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 JCM MODEL PROJECT FORMULATION 
(INTRODUCTION OF HIGH-EFFICIENCY PUMPS INTO EXISTING 

PUMPING STATION) 

4.1 OUTLINES 
Yangon city has built water supply system and provided water since 1842. There are 6.8million 
population served by piped water, coverage of the water supply system is about 38% (2011), 
the sewerage system coverage rate is less than 5%. It means that over 60% of the population 
are not provided water supply well, and they take the waters of groundwater, rivers, and lakes. 
Non-Revenue Water is approximately 67% in Yangn city, and leak of water by aging pipings 
and illegal connection to water pipe are critical issues. Furthermore, the quality of supply water 
in Yanagon is not good and some bacteria are detected in most tap water.  

Yangon city supplies 636,440 m3/day of water in Yangon city, however, it is necessary to cope 
with future water demand which is expected to increase in the near future due to increasing 
population. 

Hlawga pumping station managed by YCDC was constructed in 1980 and started operation in 
1981(36 years ago), soYCDC have a plan to install new pumps. In this project aims to improve 
the efficiency of pumps and save energy consumptions by replacement of aging pumps. It can 
achieve stable water supply in Yanagon city.  

 

Table 4-1 Outline of Proposed JCM Model Project 
Project owner Yangn City Development Committee (YCDC), Engineering Department of 

Water and Sanitation 

Project site Hlawga pumping station managed by YCDC (water intake pump station) 

Outline of technology High-efficiency pumps (Vertical Double Suction Volute Pump) 

  

 
Source: Catalogue of Ebara Thailand Limited 

Figure 4-1 Proposed high-efficiency pump (Vertical Double 
Suction Volute Pump) 

Project Output The high-efficiency pumps installed in this project reduce GHG emission 
919.6 ton-CO2/year.  
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Source: The Study Team 
 

4.2 METHOD FOR THE PROJECT FORMULATION 
The formulation of JCM Model Project was conducted based on the following study method. 
Results of the study are also summarized in the same table. 

Table 4-2 Study Method and Result of JCM Model Project Formulation 
 

# Item Study Method Study Results 
1 Confirmation of the 

Current Situation of 
Existing Pumps and 
Consideration of 
Specification of 
Introduced High-
Efficiency Pumps 

 To conduct field survey to 
check the current situation of 
existing pumps and operation 
& maintenance in Hlawga 
pumping station.  

 To propose a specification of 
introduced high-efficiency 
pumps 

 Confirmation of the current 
conditions of existing pumps 
by field surveys 

 Considerarion of specification 
of new pumps 

 Calcuration of GHG emission 
reductions by new pumps 

2 Monitring Plan  To consider and create 
monitoring plan for MRV, 
based on specification of new 
pumps 

 Consideration of monitoring 
plan for JCM model project 

3 Confirmation of 
Necesarry 
Approvals 

 To confirm licenses/ 
approvals to introduce new 
pumps into Yangon city 

 Confirmation of necessary 
licenses and approvals 

4 Coordination for 
International 
Consortium for 
Application of JCM 
Model Project 

 To select representative 
participant of International 
consortium  

 To confirm details of 
international consortium 
agreement 

 Selection of international 
consortium members for JCM 
model project  

 Confirmation of roles of each 
member 

 Discussion with YCDC on 
the international consortium 
agreement 

5 Confirmation of the 
laws related to 
procurement in 
Yangon  

 To confirm necessity of 
tender procedures to 
introduce new pumps 

 Confirmation with YCDC 
that the pump project will not 
need a bid 

6 Capacity Building 
of YCDC staffs for 
O&M of the pump 

 To conduct field surveys to 
confirm current O&M 
situation. 

 To transfer knowledge to 
YCDC from Kawasaki on 
management and maintenance 
of the pump station 

 YCDC (EDWS) officials 
were invited to Kawasaki city, 
and conducted site visit of 
facilities in Kawasaki. 

 The method of O&M for 
water treatment facilities in 
Kawasaki city was shared by 
Kawasaki. 

Source: The Study Team 

There are mainly five water treatment facilities in Yangon managed by 
Yangon city, but all equipment in the facilities have been working for 
decades. So, it is expected that these equipment and facilities will be 
replaced one by one. Also, Yangon city plans to construct new facilities 
such as purification plants in order to cope with water demands in Yangon 
city. Therefore, this project is expected to provide some incentives to 
Yangon city. 
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4.3 STUDY RESULTS 

4.3.1 Confirmation of the Current Situation of Existing Pumps and Consideration of 
Specification of Introduced High-Efficiency Pumps 

Field survey in the Hlawga pumping station were conducted to confirm the current situation of 
existing pumps. The following table shows outline of existing pumps. 

 

Table 4-3 Outline of Existing Pumps 
Items Outline 

Existing pumps Intake pump 4 units (83 m3/min x 54m x 740 rpm x 1000kW) 
Year of installation 1980 
Working time  Normally 2 pumps are operated/ 24 hours/ 365 days 

 Switch working pumps in every 2-3 days 
Source: The Study Team 
 

Under normal operation of Hlawga pumping station (2 pumps operated), data collection from 
YCDC and measurement survey in Hlawga pumping station were conducted. The results of the 
survey are shown in the following table.  

 
Table 4-4 Results of field survey 

No. Contents Existing Pumps 
1 Operating points under two (2) 

pumps operation 
According to site measurement data, two (2) 
pumps operating point is approximately total 
235 [m3/min] x 38.7 [m] 

2 Flow velocity in main pipeline 1.83 [m/s] under flow rate of 235 [m3/min] 
3 Pump size Suction bore 750 [mm] 

Discharge bore 600 [mm] 
4 Motor output 1,000 [kW] x 8 poles 
5 Power consumption under 240 

[m3/min] flow rate conditions  
Motor input [kW]=0.163 x 120 [m3/min] x 38 
m/ (ηp x ηm) =1,031 [kW] 
ηp: pump efficiency = 81 [%] 
ηm: Motor efficiency = 89 [%] 

6 Saving energy per year under two 
(2) pumps continuously operating 

1,031 [kW] x 2 pumps x 24 hours x 365 days 
=18,063,120 [kWh/Year] 

7 Reduction of Electricity fee/year 
(75kyat/ 1 kWh) 

= 1,354.73 Million kyat per year 

Source: The Study Team 
 
Based on the results of the investigations, installed pumps were consideres to be suitable for 
the current situation. In this pump project, it is decided to introduce “Vertical Double Suction 
Volute Pumps” into the pumping station. This type of pumps can save space and operate with 
low noise.  

The specification of introduced pumps is as follows.  
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Table 4-5 Proposed new pumps 
No. Contents New Pumps 
1 Operating points under two (2) 

pumps operation 
Two pumps operating point will be 
approximately total 240 [m3/min] x 40 [m] 

2 Flow velocity in main pipeline 1.87 [m/s] under flow rate of 240 [m3/min] 
3 Pump size Suction bore 800 [mm] 

Discharge bore 600 [mm] 
4 Motor output 1,000 [kW] x 8 poles 
5 Power consumption under 240 

[m3/min] flow rate conditions  
Motor input [kW]=0.163 x 120 [m3/min] x 40 
m/ (ηp x ηm) =898.1 [kW] 
ηp: pump efficiency = 90 [%] 
ηm: Motor efficiency = 96.8 [%] 

6 Saving energy per year under two 
(2) pumps continuously operating 

898.1 [kW] x 2 pumps x 24 hours x 365 days 
= 15,734,712 [kWh/Year] 

7 Reduction of Electricity fee/year 
(75kyat/ 1 kWh) 

= 1,180.10 Million kyat per year 

Source: The Study Team 
 

To confirm the details of current situation and consider the specification of introduced pumps, 
discussions with YCDC (EDWS) and field surveys were conducted multiple times in Yangon 
since May 2017. The details of results of investigation are shown in attachment-2. 

 

 

 

 

 

 

 

 

 

 

Discussion in the office at Hlawga pumping station Survey at Hlawga pumping station 

 

 

 

 

 

 

 

Survey at Hlawga pumping station Discussin with YCDC（EDWS） 
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4.3.2 Monitoring Plan 
As for monitoring records, the hearing survey to YCDC (EDWS) was conducted in Hlawga 
pumping station. Currently, recording time, Voltage(incoming/outgoing), AMP[A], TF 
(transformer temperature) [degree, Celsius], Del (delivery pressure) [ft], RTS(Transfer 
tapping)[No unit] are recorded every one hour in a notebook. 

 

Source: The Study Team 

Figure 4-2 Monitoring record in Hlawga pumping station  
 
The monitoring will be conducted by the partner participant as the daily operation works. A 
local company assinged by the pump manufacturer will support monitoring as necessary.  

Also, a representative participant of this pump project is a private company which is a member 
of Kawasaki Water Business Network (KaWaBiz NET), and they have a lot of experiences and 
knowledge in regard to water and sewer management. So, the representative participant will 
also support YCDC for MRV of JCM model project.  

The monitoring implemenation structure is as shown in the figure below. The recorded data in 
the pump operation and maintenance will be sent from the partner participant to representative 
participant and will be used for reporting to MOEJ.  

 

 
Source: The Study Team 

Figure 4-3 Monitoring Structure 

Partner Participant:
・Management of pump operation
・Monitoringand recording

Representative Participant
・Confirmation of monitoring record
・Regular reporting to MOEJ

Ministry of Environment, Japan
(MOEJ)
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4.3.3 Confirmation of Necessary Approvals  
It is necessary for adoption of JCM Model Project applicant to clear necessary approval matters 
in Myanmar. The required approval items and environmental clearance for the project are as 
summarized in the table below. Hlawga 
 

Table 4-6 Required Approval Matters and Study Result 
No. Items Result of Study 
1 Approval for investment and 

construction 
 

Approval for constructions is not needed because 
only construction work for pump replacement will 
be conducted in the pump house. 

2 Application of IEE approval  IEE approval is not needed for this project. 
3 Inspection for pump installation Inspection procedure for pump installation will be 

conducted by YCDC. 
Source: The Study Team 

 

4.3.4 Coordination for International Consortium for Application of JCM Model 
Project 

It is necessary to establish International Consortium for application of JCM Model Project. The 
outline of International Consortium is as shown in the table below. 

 

Table 4-7 Study Items for Project Implementation Structure 
Item Description 

Selection of 
representative 
participant of 
International consortium  

Representative Participant is necessary to select for the 
application of JCM Model Project. Japanese company who have 
many experiences of  water/sewer management and a member 
of KaWaBiz NET in Kawasaki city will be the Representative 
Participant. 

Selection of local 
contractor 

The contructor with plenty of equipment procurement and 
installation experiences was selected. The contructor is a 
Japanese private company which has their office in Kawasaki 
city. 

Source: The Study Team 

 
The project will be adapted in September in 2018, and the project period will be for about one 
and a half year from October 2018 to May 2020. 
Based on the items above, the project implementation structure is as shown in the figure below. 
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Source: The Study Team 

Figure 4-4  JCM Model Project Implementation Structure 
 

 
Table 4-8 Party and Roles and Responsibility 

Party Roles and Responsibility 
Representative Participant 
<Japanese food company> 

- Application for JCM Model Project 
- Supervision and management of the JCM Model 
Project 

Local Participant 
<Local food factory> 

- Project implementation 
- Management and monitoring of the Project 

EPC Contractor 
<Japanese construction company> 

- Pump equipments procurement and delivery 
- Equipment installation 

Pump Manufacturer 
<Japanese company Thailand 
office> 

- Pump equipments manufacture and delivery 

Source: The Study Team 

 

4.3.5 Confirmation of the laws related to procurement in Yangon 
This pump project is implemented with YCDC as a public work, so normally a tender is needed. 
However, it was confirmed at a discussion with YCDC (EDWS) that this project will not need 
a bid. Therefore, the international consortium members, EPC contractor, and the pump 
manufacturer will be the same as the proposed members in 4.3.4. 

Also, the survey team had a discussion on an application and confirmation of YCDC's budget. 
The fiscal year of Yangon city is as same as Japanese, it means that fiscal year start in April 
and end in March. However, the fiscal year of Yangon will be changed from next fiscal year. 
New fiscal year of Yangon city will start in October and end in September. For this year (2018), 
from April to September will become a dual circulation period and temporary budget will be 

Partner Participant: Water & Sanitation 
Department (WSD),Yangon City 
Development Committee

・Procurement of equipment
・O&M
・Monitoring and Reporting

Representative Participant：
A member of Kawasaki Water Business 
Network

・Management of JCM model project
・To submit a monitoring report to MOEJ
・To receive subsidy and distribute in consortium

EPC Contractor: 
・Installation of pumps 
・Construction

International Consortium

Order

Order

Installation

Pump Manufacturer

・Supply of high efficiency pumps 
・Contract of maintenance

Deliver

Management of 
the project/ 
subsidy

Reporting on 
monitoring
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applied for the period. YCDC’s budget for new fiscal year will be secured in August 2018, 
inclusive of the pump project’s cost. The pump project will start from October 2018 if the 
proposal is selected, so the budget for project will be confirmed before implementation.  

 

4.4 PREPARATION OF JCM MODEL OROJECT 

4.4.1 Project Outlines 
Following table summarizes the details of JCM Model Project. 

Table 4-9 Outline of JCM Model Project 
Project owner Yangon City Development Committee (YCDC), Engineering 

Department of Water and Sanitation (EDWS) 
Project 
summary 

Hlawga pumping station managed by YCDC was constructed in 1980 
and started operation in 1981(36 years ago), soYCDC have a plan to 
install new pumps. In this project aims to improve the efficiency of 
pumps and save energy consumptions by replacement of aging pumps. It 
can achieve stable water supply in Yanagon city. 

Technology High-efficiency pumps (“Vertical Double Suction Volute Pump” was 
selected based on the current condition of the existing pumps.) 

Financial plan The initial investment is covered by YCDC (EDWS) 100%. 
Implementation 
Structure 

 

 
 

CO2 emission 
reduction 

Assumed GHG emission reduction is 919.6 t-CO2/year  

Source: The Study Team 
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Photos of the project site are shown below. 

  

Hlawga pumping station (1st Floor) Hlawga pumping station (the first basement floor) 
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 JCM PROJECT FORMULATION (LAW 
CARBONIZATION OF WASTE MANAGEMENT) 

5.1 OUTLINES 
The project for low carbonization of waste management has discussed formulation of JCM 
projects to alleviate waste management issue of Yangon city through the city-to-city 
collaboration between Kawasaki and Yangon city.  

Approximately 2,700 tons of solid waste is collected daily in Yangon city. There is no private 
company that conduct solid waste management in Yangon city, and Yangon city (Pollution 
Control and Cleansing Department: PCCD) collects and treats all solid waste generated in 
Yangon city. PCCD uses four types of collecting system (bell collection, container collection, 
street collection and individual collection), and has about 400 waste collection vehicles. 
Garbage boxes for collection of solid waste by garbage trucks are three sizes (120/240/660 
littles). Additionally, PCCD has containers (25m3) located at 53 places where substantial 
garbage is generated. Container collection volume is about 600 ton/day, and it accounts for 
22% of whole collected garbage. As there is no relay facility, the garbage is conveyed and 
dumped into final dumping site, and collection efficiency is low since garbage volume in 
garbage boxes and containers aren’t checked. Large scale final dumping sites are located in 
city west (Htein Bin) and city east (Htawe Chaung). However, the type is open dumping, and 
garbage weighing, leachate treatment and covering with soil aren’t made. The situation is an 
issue of Yangon city and adequate treatment system has to be introduced.  

 

 
 

Garbage collection container Htein Bin final dumping site 

 

The project aims to optimize the recycle flow between collection, transportation, 
materialization and energy generation using IoT technology, and realize a low carbon society. 
The project focuses on the materialization and energy generation to formulate JCM model 
project as it is possible to expect enough cost effectiveness, conducting study. Regarding to 
system construction of collection and transport of solid waste, the project considered future 
possibility. The objective of the project is emission reduction of CO2 and CH4 by generating 
electricity with solid waste using efficient solid waste treatment system, together with gathering 
several data from the treatment process.    
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Source: NEC 

Figure 5-1 Image of Recycle Flow Optimization 
 

 
Source: NEC 

Figure 5-2 Image of Materialization and Energy Generation from Solid Waste in the 
Project 
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5.2 METHOD OF PROJECT FORMULATION 

JCM project formulation study was conducted based on the proposed method as shown in the 
table below. The study has implemented by Nippon Koei CO., Ltd in collaboration with NEC 
Corporation. 

Table 5-1 Method of JCM Project Formulation 
 Item Method 

1 Consideration of 
introduction destination of 
Waste-to-Energy plant 

Yangon City Development Committee (YCDC) and 
private company are considered as introduction 
destination. In case of YCDC, the study confirms 
availability of relay facility and land use around final 
dumping site, and select introduction destination taking 
access and electric power selling into consideration. In 
case of private company, the study confirms waste 
generation amount and electricity demand. 

2 Plan of materialization and 
energy generation 

The study draws up plans such as system design, 
procurement, construction and facility setting. 

3 Collection of information 
related to JCM project 
formulation 

As it was difficult to confirm willingness of YCDC in 
advance, the study visits private companies from the 
beginning stage, collecting costs of electricity, fuel, labor, 
tipping fee, waste composition, and waste volume.  

4 Evaluation of financial 
feasibility and revision of 
project plan. 

Based on the information collected above, the study 
evaluates financial feasibility such as IRR and payback 
period, and verifies or revises project plan. 

5 Monitoring plan The study confirms that necessary monitoring is possible 
with ICT system that optimize materialization of waste.  

6 Consideration of 
implementation structure 
towards application to 
JCM model project 

The study prepares a draft consortium agreement 
including clarification of role sharing and allocation of 
subsidy from MOEJ. 

7 Consideration of waste 
collection and 
transportation system 
using IoT 

The study discusses necessary system for optimization of 
waste collection such as installation of sensors and setting 
relay facility for efficient waste collection in Yangon city.  

Source: The Study Team 

5.3 STUDY RESULT 

5.3.1 Consideration of Introduction Destination of Waste-to-Energy Plant 

The study discussed on introduction of waste materialization plant with PCCD that is 
responsible for waste management in YCDC. However, PCCD has commenced a plan that 
divide Yangon city into four areas and order the waste treatment business to private sector. 
Therefore, the materialization plant that treat 100t/d of waste didn’t suit to the plan. Hence the 
study altered its target to private companies in Yangon city, and discussed with fish processing 
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companies, agri-business companies, etc. to find suitable companies. The organizations with 
which the project discussed are as follows.  

 

Table 5-2 Organizations discussed for introduction of waste materialization plant 
 Date Category Name 

1 4th Jul 2017 Government PCCD 

2 4th Jul 2017 Waste treatment Golden DOWA 

3 5th Jul 2017 Industry Mingaladon Industrial Park 

4 6th Jul 2017 Industry Myanmar Industrial Association 

5 7th Jul 2017 Supermarket Super one Group Companies 

6 28th Sep 2017 Supermarket AEON mall 

7 2nd Oct 2017 Fishery Clean Fishery 

8 2nd Oct 2017 Commerce The Union of Myanmar Federation of 
Chambers of Commerce & Industry 

9 2nd Oct 2017 

23rd Jan 2018 

Commerce Dagon International Limited 

10 24th Jan 2018 Fishery Myanmar Fishery Federation 
Source: The Study Team 

 

Among discussions, the study identified Danyingone Fruits and Vegetable Wholesale Market 
that is invested by Dagon International Limited and YCDC and operated by Myanmar Agro 
Exchange Public Limited (MAEX) as a prospect of introduction destination. The market 
opened in December 2017, is large scale market, and has substantial electricity demand. Dagon 
International Limited and MAEX are parts of Dagon Group, a big conglomerate in Myanmar, 
and Dagon International Limited has a lot of budget. CEO of Dagon International Limited is 
interested in JCM and expressed interest to introduction of waste energy generation.  

Location of the market is shown below.  

 

 

 

 

 

 

 

 

 

Figure 5-3  Location of Danyingone Fruits and Vegetable Wholesale Market 
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5.3.2 Plan of Materialization and Energy Generation 

The study planned to use Environmental Recycling System (ERS) developed by a manufacturer 
for materialization of waste, NEC is proceeding with cooperation contract with the 
manufacturer. ERS is a plant to ferment organic material rapidly using indigenous bacteria. Its 
processing capacity is 0.5 – 100 ton/day. ERS is able to materialize any organic material, and 
in case the source of organic material is waste, segregation is not necessary. The material is 
possible to be used as fishmeal, feed and fertilizer, as well as fuel in order to generate electricity. 

The study designed biomass energy generation system with ERS in combination with a boiler 
and a generator. The system furthermore improves energy generation efficiency and accurate 
monitoring adding ICT devices developed by NEC. Image of the system is shown below.  

 
Source: The Study Team 

Figure 5-4  Image of ERS and Energy Generation 
 

 
Source: The Study Team 

Figure 5-5 Improvement of Waste Treatment 
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Source: The Study Team 

Figure 5-6 Improvement of Waste Treatment with ICT 
 

5.3.3 Collection of Information Related to JCM Project Formulation 

The study collected information from PCCD and Dagon International Limited in order to 
consider economic efficiency and cost effectiveness of JCM model project. The collected 
information are as follows.  

Table 5-3 Collected Information 
General Information 
Electricity unit price (MMK/t) *: Household & commercial 
Electricity selling price (MMK/kWh) 
Heavy oil unit price (MMK/l) 
Water unit price (MMK/t) *: Household & commercial 
Information from PCCD 
Number of track and track size (ton) 
Labor cost (MMK/m) *: Manager, driver & worker 
Information from Dagon International Limited 
Fruit and vegetable market construction and operation plan 
Waste generation (t/d) 
Waste compaction rate *: weight & volume 
Cost of waste treatment (MMK/t & MMK/y) 
Electricity consumption (kWh/y) *: Grid & generator 
Cost of diesel generation fuel (MMK/l) 
Efficiency of diesel generator (MMK/l) *: 200 kW & 500 kW 
Cost of electric generation (MMK/d) 
Labor cost (MMK/y) *: Admin, worker & electricity generator 
Composition of waste 

Source: The Study Team 
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5.3.4 Evaluation of Financial Feasibility and Revision of Project Plan

1）Project Plan and Economic Effect 

It is expected that garbage will be generated about 40 ton/day (after compaction) in the 
market within next year. In case MAEX introduces corresponding scale of ERS into the 
market, Capex (including tax, transport, etc.) would be tentatively 12,086,791USD. O&M 
cost for heavy oil, water, labor, vender maintenance would be 468,397USD. Benefit would 
be 1,472,282USD as annual electricity generation would be 3,150MWh. Accordingly, net 
benefit would be 1,003,885USD. These are shown in the following Table.  

Table 5-4 Cost & Benefit of the Market 

Source: The Study Team 

2）Estimation of Subsidy using JCM Model Project 

Electricity demand would be 4,380MWh for some facilities such as cold storage in the 
market, and generated electricity by ERS could be used in the market. Therefore, the study 
adopted 0.8tCO2/MWh as emission factor. Statutory durable years of National Tax 
Administration Agency Japan are 17 years. As a guide of MOEJ, cost effectiveness of CO2 
emission reduction for subsidy is 4,000 yen (about 35.7 USD)/tCO2 in JCM Model Project, 
and in order to satisfy the guide, the subsidy of introduction of ERS would be 1,528,672USD 
(12.7%). 

Table 5-5 Estimation of Subsidy 

Source: The Study Team 

3）Economic Evaluation 

It is estimated that Capex is 12,036,791USD, Net benefit is 1,003,885USD, and the subsidy 
is 1,528,672USD. With those numbers, payback period is 10.8 years, and IRR is 6.5% as 
follows.  

Heavy Oil Electricity Water Labor
Vender

Maintenance

Waste
treatment cost

reduction

Diesel
generation

cost reduction

Electricity
buying cost
reduction

Initial cost
(ERS exclude
construction)

Subsidy Total

CAPEX Cost 12,036,791 1,528,672 10,508,119
O&M Cost /year 59 0 4,617 10,183 453,538 468,397
Benefit / year 28,054 2,332,971 228,729 2,589,754

No Item Amount Unit Calculation
1 Waste 40 ton
2 Annual power generation 3,150 MWh/y =8.630MWhx365
3 CAPEX 12,036,791 USD
4 Emission Factor 0.80000 tCO2/MWh 
5 Annual CO2 reduction 2,520 tCO2 =2x4
6 Legal durable years 17 year
7 Total CO2 reduction 42,840 tCO2 =5x6
8 Cost effectiveness 35.68 USD/tCO2 =(3x0.127)/7
9 Subsidy 1,528,672 USD =(3x0.127)
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Table 5-6 Payback period and IRR when using JCM Model Project 

 
Source: The Study Team 

 

5.3.5 Monitoring Plan 

This project introduces ERS with ICT function so that several information is gathered analysed 
to improve the plant efficiency. The ICT function is much enough to monitor the emission 
reduction of CO2. The ICT function is shown below. 

 

a. Payback Per iod

Capex (USD) Annual Benefit  (USD) Payback Per iod
10,808,119 1,003,885 10.8

b. IRR
Capex Annual Benefit Cash Flow

Year
1 10,808,119 1,003,885 -9,804,233
2 1,003,885 1,003,885
3 1,003,885 1,003,885
4 1,003,885 1,003,885
5 1,003,885 1,003,885
6 1,003,885 1,003,885
7 1,003,885 1,003,885
8 1,003,885 1,003,885
9 1,003,885 1,003,885

10 1,003,885 1,003,885
11 1,003,885 1,003,885
12 1,003,885 1,003,885
13 1,003,885 1,003,885
14 1,003,885 1,003,885
15 1,003,885 1,003,885
16 1,003,885 1,003,885
17 1,003,885 1,003,885

IRR (17 years) 6.5%
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Source: The Study Team 

Figure 5-7 ICT Function 
 

5.3.6 Consideration of Implementation Structure towards Application to JCM Model 
Project 

Following table summarises issues for the project implementation. 

Table 5-7 Issues on Implementation Structure 
Issue Description 

1）Selection of Representative 
Participant of International 
Consortium 

Representative Participant is necessary to select for the 
application of JCM Model Project. The Representative 
Participant was nominated from a member company of Green 
Innovation Cluster promoted by Kawasaki city, since the 
project was formulated through Yangon-Kawasaki city-to-
city collaboration, and NEC, a member company, was 
selected. 

2）Role of ERS Supplier Company The ERS supplier is small scale company. Though the 
company has experiences introducing ERS in Japan and some 
South-East contries, it is difficult for the company to conduct 
O&M freakently. Hence, the study considered that NEC 
would support O&M through collaboration contract with the 
company.  

3）Selection of Contractor Myanmar local EPC company does not have experience for 
Waste-to-Energy. Selection of EPC is important for 
successful project implementation. EPC cotractor with 
several experiences of equipment procurement and 
construction should be selected.  

Source: The Study Team 
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The study considered project implementation structure taking account of above issues.  

International Consortium would be formed for the application and implementation of JCM 
Model Project. Myanmar Agro Exchange Public Limited (MAEX) invested by Dagon 
International Limited would be partner participant, NEC, a member company of Green 
Innovation Cluste promoted by Kawasaki city, would be representative participant, and 
Yangon branch of a company in Kawasaki City would undertake. The roles are listed below.  

 

Table 5-8 Implementation Structure and Responsibility 
Party Responsibility 

Representative Participant of 
International Consortium 
<NEC Corporation> 

 Consideration of JCM Model Project with Waste-to-
Energy 

 Application fo JCM Model Project 
 Project management, supervision and reporting 

Partner Participant 
＜MAEX＞ 

 Implementation of Waste-to-Energy 
 Arrangement of location 
 Daily maintenance, management and monitoring 

EPC Contractor 
<Subsidiary of a Company in 
Kawasaki City> 

 Equipment procurement and delivery 
 Equipment installation 

Source: The Study Team 
 
Project implementation structure is shown in the figure below.  

  
Source: The Study Team 

Figure 5-8 Project Implementation Structure 
 
The project includes design, procurement, delivery, installation, commissioning test, and 
training, taking approximately two years for the commencement of operation. 
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5.3.7 Consideration of Waste Collection and Transportation System using IoT 

The study had recommended to make the process from collection to treatment of waste 
efficient using IoT technology. In order to proceed with the project, intermediate waste disposal 
facilities were necessary, but the study understood its difficulty through the discussion with 
PCCD. PCCD has a plan to entrust waste collection and incineration to the private sector. The 
plan and IoT recommendation ware different, and budget of YCDC was limited, therefore, the 
study recognized that the introduction of IoT technology to waste collection is not realistic. 
Though it is a field to be developed in future with global trend of smart city formation, the 
study concluded that the introduction in Yangon is too early.   

In the meantime, PCCD requested to support collection and treatment of medical waste and 
waste tires. Therefore, the study involved ICT Star Group Myanmar Co., Ltd (iSGM) that is an 
affiliate Myanmar Company of NEC, and recommended to introduce a collection system using 
bar cord and QR cord. PCCD is positive to introduce the system, and agreed to work with 
iSGM. It is not JCM project, but accredited as a favourable output of city-to-city collaboration. 
The study introduced some examples of waste tire treatment such as cutting, shredding and 
burning for thermal and material recycle. However, it was just a reference, and the study didn’t 
consider for JCM. As the technology needs to purchase some expensive equipment, PCCD 
expressed a policy to begin with basic method with low cost for the time being. 

 

5.4 PROPOSED JCM MODEL PROJECT 

5.4.1 Outline of the Project 

Regarding low carbonization of waste management, the candidate JCM Model Project in JFY 
2018 is described in the following table.  

Table 5-9 Outline of the Project 
Project 
implementing 
body 

NEC (a member company of Green Innovation Cluste promoted by Kawasaki 
city) and MAEX 

Project Outline The project materializes 40 ton/day of waste, and generate 3,150 MWh/year with 
360kW Waste-to-Energy system. The generated electricity would be used for facilities 
such as cold storage in the market.  

Cash balance MAEX makes 100% initial investment. IRR is assumed as 6.5%. 
Project 
implementation 
structure 
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Expected CO2 
emission 
reduction 

2,520 tCO2/year 
 

Source: The Study Team 
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 ISSUES AND FURTHER ACTIONS  

6.1 ISSUES 

6.1.1  Issues Related to Introduction of high-efficiency pumps into existing pumping 
station 

Hlawga pumping station managed by YCDC was constructed in 1980 and started operation in 
1981(36 years ago). YCDC (EDWS) has operated the water treatment facility by themselves 
since then. And the maintenance of all aging equipments inclusive of repair works also have 
been managed by YCDC (EDWS). So, YCDC (EDWS) has many engineers who have good 
knowledge and experinces about their own facilities.  

The current condition of O&M in Hlawga pumping station have been not so bad. However, 
there is no denying that the way of their O&M is their own style. To reduce energy consumption 
and GHG emission in the facility, not only replacement of aging pumps but also acquirement 
of appropriate way of operation are necessary for YCDC (EDWS).  

In the project of “Introduction of high-efficiency pumps into existing pumping station”, the 
pump manufacturer can support maintenance of the introduced pumps. Furthermore, the 
representative participant is a Japanese private company which has many results in regard to 
water and sewer treatment in Japan. The representative participant has been considering plan 
to develop capacity for YCDC (EDWS) to manage the equipments properly. This project is 
expected to achieve appropriate operation by YCDC (EDWS) and also stable water supply in 
Yangon city.  

 
6.1.2 Issues Related to Law Carbonization of Waste Management 

1）Electricity Generation Efficiency with ERS 
It is implied that electricity generation using ERS with materialization of garbage in the fruit 
and vegetable market may be economically inefficient for business operators as described in 
Chapter 5. The material, output of ERS, becomes a fuel enough to generate electricity, but ERS 
produces smaller amount of material with the garbage from the market containing substantial 
water, and electricity generation is reduced.  

Materializations of garbage from fish processing factory and convenience store usually make 
high economic values. For example, materialization of garbage from fish processing factory 
produces high quality fishmeal and fertilizer. However, the material is not especially good as 
fuel. Accordingly, it is difficult to make high effect with electricity generation in Myanmar 
where there is no FIT and the electricity bill is inexpensive.   

 

2）Delay of Formulation of Introduction Structure 
NEC is discussing collaboration with ERS supplier. However, NEC and the supplier are still 
seeking condition of collaboration, and no prospect for actual business. The supplier is small 
company, and it is difficult to proceed with JCM Model Project without NEC, therefore, the 
collaboration between NEC and the ERS supplier is waited. On the other hand, Dagon Group 
is planning several actions for improvement of garbage treatment, and if the collaboration is 
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delayed for a long period, Dagon Group may lose their interest.  

 
3）Difference between the Recommendation and PCCD’ s needs regarding Efficient 
Garbage Collection 
As mentioned in 5.3.7, efficient garbage collection using IoT didn’t suit to the needs/plan of 
PCCD. The study team had recognized that PCCD wanted to improve their garbage collection 
and treatment system before the commencement of the study, but confirmation if the 
recommendation would be acceptable or not was not enough. It is an issue for the project that 
formulate JCM Model Project identifying a prospected candidate. 

 

6.2 FURTHER ACTIONS  

6.2.1 Recommendation with regard to Introduction of high-efficiency pumps into 
existing pumping station 

YCDC (EDWS) has the plan to repair and update of aging equipments or facilities for stable 
water supply in Yangon city. Hlawga pumping station is a water intake pumping station in 
Yangon, and the replacement of these aging intake pumps in Hlawga is one of priority issues 
in YCDC (EDWS). Project of “Introduction of high-efficiency pumps into existing pumping 
station” will be proposed as JCM model project in next fiscal year’s announcement, and will 
be implemented with cooperation between Japanese private companies and YCDC (EDWS).  

In addition, it can be considered to expand these high-efficiency pumps to other water treatment 
facilities in Yangon city. There are mainly five water treatment facilities in Yangon managed 
by YCDC (EDWS), but all equipment in the facilities have been working for decades. There is 
a big potential in Yangon to apply leading low carbon technologies such as the high-efficiency 
pumps to the other water treatment facilities as JCM model project. The study team will 
continue to discuss with YCDC (EDWS) to find their issues in regard to water treatment.  

 
6.2.2 Recommendation with regard to Low Carbonization of Waste Management 

Dagon Group still has demand to introduce Waste-to-Energy in the fruit and vegetable market. 
In order to introduce as JCM Model Project, the project needs to ensure the economic 
performance with more efficient Waste-to-Energy technology as well as subsidy. The study 
team met with a company that has a branch in Kawasaki City and has biogas generation 
technology. The study, through discussions, found that the biogas generation technology could 
improve electricity generation efficiency depending on garbage composition. It is 
recommended that garbage composition survey be conducted and electricity generation be 
scrutinized. Another recommendation is to sell the biogas. As the price of LNG is high in 
Myanmar, economic performance must be high, if the distribution is possible.  

Based on the information gathered in the study, outline of the economic performance with 
biogas electricity generation in the fruit and vegetable market is as follows.  

[Rough estimation of biogas generation project in the market] 
Waste Amount: 40 ton/day 
Initial Investment: 6,250,000 USD 
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Electricity Generation: 876MWh/year (using waste cabbage) 
Subsidy: 425,000 (cost effectiveness of subsidy is 35USD/tCO2) 
IRR: 10.3% 
Payback Period: 8.7 years 

 

A company in Kawasaki City identified with another city-to-city collaboration is expressing 
an interest to be a representative participant. A member company of Kawasaki Green 
Innovation Cluster developing business in Yangon is possible to be EPC contractor. Dagon 
Group hasn’t made a specific Waste-to-Energy plan, therefore, the study team recommend to 
continue the formulation of JCM Model Project in JFY2018 as city-to-city collaboration 
project. 
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1.1 JCM workshop and Site visit in Kawasaki (July 
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1.2 Workshop in YCDC (August 2017) 

  



 



JCM Project Formulation Study through City-to-City Collaboration in Yangon Phase-3 
- Agenda of Small Workshop on 16th August 2017 - 

  

Date: 2017/08/16 (Wednesday) 13:30-15:15 

Place: Pollution Control and Cleansing Dept.(PCCD)/ Meeting Room 

Participants: Pollution Control and Cleansing Dept.(PCCD) from YCDC, 

Water and Sanitation Dept.(WSD) from YCDC, 

City of Kawasaki, TESCO Co., Ltd., Fuji Furukawa E&C, Ebara Thailand Limited 

and Nippon Koei Co., Ltd. 

Objectives:  To explain the purpose and activities of our city-to-city collaboration 

 To promote the purpose and activities of “Low Carbon Action Plan” 

 To discuss on our future collaborative work among Yangon city and city of 

Kawasaki 

 

Time Contents Presenter 
13:30-13:40 

(10 min) 
Explanation of an objective of this small workshop City of Kawasaki 

13:40-13:55 

(15 min) 

Introduction of outline of City-to-City Collaboration 

between Yangon and Kawasaki 
Nippon Koei Co., Ltd. 

13:55-14:05 

(10 min) 
Explanation of Kawasaki City Comprehensive Plan 

and Policy Structure 
City of Kawasaki 

14:05-14:25 

(20 min) 

Explanation of drafted Low Carbon Action Plan in 

Yangon 
Nippon Koei Co., Ltd. 

14:25-15:05 

(50 min) 

Discussion on our activities and future policies of 

our city-to-city collaboration 
ALL 

15:05-15:15 

(10 min) 
Closing Remarks 

YCDC 

City of Kawasaki 

End 
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2 JCM Project Formulation: “Introduction of high-

efficiency pumps into existing pumping station” 

2.1 Outline of the project 
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3 JCM Project Formulation: “Law Carbonization of 

Waste Management” 

3.1 Proposal to PCCD 
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3.3 Proposal to Food Processing Company   
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