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FY2015 Feasibility Studies on Joint Crediting Mechanism Projects towards Environmentally
Sustainable Cities in Asia - Study for building a sustainable low carbon city

around the industrial zone in Pathein City, Ayeyarwady Division, Myanmar-

Executive Summary

Ayeyarwardy Region: an attractive new development area

Myanmar has recently been experiencing rapid economic growth, and is one of the most
attention-attracting countries in Asia. Ayeyarwady is an administrative region located west of
Yangon in the delta area of the Ayeyarwady River. Ayeyarwady is the foremost granary area
producing 30% of the total rice output of Myanmar. It has rich human resource, with high
population density (Region average: 177 people/km2, country average: 74 people/kmz2,
Japanese average: 339 peoplpe/km2). Recently, infrastructure such as roads and railways has
been developed, and the area is attracting attention due to its potential for future economic
development.

Pathein, the project site of this research, is the capital of the Ayeyarwady Region with a
population of around 300,000. Located on the banks of the Ayeyarwady River, it is the second
largest port city after Yangon. In the future, construction of a deep water sea port accessible to
large ships is planned, and the area is expected to become a new center for development.

A new industrial zone in Pathein (capital of the Ayeyarwady Region)

To promote industrial development in the Ayeyarwady Region, a development plan for
Pathein Industrial City is being promoted under the Chief Minister of the region. Under the
plan for Pathein Industrial City, development of the whole area around the industrial zone,
including construction of housing, large commercial facilities, hotels and leisure facilities,
and water treatment facilities is planned. Through this development, the area is expected to
become a trade center of Myanmar. By developing Pathein Industrial City, industrial and
economic development is expected in the area. Constructing Pathein Industrial City and
creating new employment will decrease poverty and contribute to the neighboring area.
Therefore, there are high expectations for the development of Pathein Industrial City.

To construct Pathein Industrial City as an industrial zone that can contribute to local
economic development, the latest international technologies for infrastructure such as power,
waste treatment, and water treatment are being procured. Pathein Industrial City has
completed most of its land acquisition and is in the process of preparing management
facilities and roads, as well as site preparation. Creating and executing a comprehensive
grand design for the region, preparing infrastructure such as stable power supply and waste
management, and installing advanced technologies for environmental measures, are key
factors to attract more factories in the future. Using experiences and knowledge of Japanese
municipalities and businesses, Pathein Industrial City and its surrounding area will be able to
develop in a unique way. Such an attractive development will promote industrial
accumulation and further economic development.
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[ Background and Overview of Inter-City Cooperation J

Background to inter-city cooperation between Pathein and Fukushima City

Myanmar has high expectations for Japanese experiences and technologies because Japan
has already undergone a period of rapid economic development. In April 2015, the Chief
Minister of Ayeyarwady Region visited Japan and learned about various activities related to
energy efficiency and renewable energy in Fukushima City. The event later turned into an
opportunity for the Chief Minister to send an official letter of intent to Fukushima City,
asking for support and cooperation in the development of Pathein Industrial City (letter of
intent for inter-city cooperation with the city of Fukushima for holding a sustainable low
carbon city).

Upon receiving the letter of intent, Fukushima City, Fukushima Chamber of Commerce
and Industry Companies, Mitsubishi Research Institute, and Fujita Corporation collaborated
to consider future possibilities for specific development activities under inter-city cooperation.
The team investigated possible projects in the renewable energy and waste treatment sector,
and explored the possibilities for applying Japanese experiences and technologies.

Activities under inter-city cooperation

As a platform for inter-city cooperation, the “Partnership for a Low-Carbon Initiative in
Ayeyarwady” was established, and a bilateral dialogue was promoted. At field surveys and
workshops conducted in Pathein, the current situation and needs of the Ayeyarwady Region
and activities in Fukushima City, as well as related technologies, were shared. The potential
of JCM project development and collaboration in waste treatment and renewable energy
sectors were discussed.

First local workshop (September 2015, Pathein)
Workshop in Fukushima City (October 2015, Fukushima City)
Discussion in Japan with visitors from Myanmar, site visits (January 2016, Tokyo)

Second local workshop (February 2016, Pathein)

In addition, when government officials of Fukushima City visited Pathein in February 2016,
the letter of intent from the mayor of Fukushima City was handed to Minister of Ayeyarwady
Region. Cooperation in various areas using the experiences of Fukushima, not only in
renewable energy and waste management but also in the formulation of a master plan, was
announced to achieve a sustainable, resilient, and low-carbon society in Pathein.



: ; New
Sightseeing of waste collection in Fukushima | construction)
City

[ Overview on the Result of Consideration (JCM Project Proposal) ]

Through discussions at workshops and field surveys under inter-city cooperation, the
following common understanding was reached.

(Waste treatment sector)~Achieving an environmental city~

*  All waste in Pathein is landfilled, but the landfill site is already occupied. It is time to
consider a new means of treating waste. There is a lot of interest in Japanese waste
separation/collection schemes, using waste to generate energy, and recycling waste; a new
approach to waste treatment will be considered under Japanese cooperation (e.g. Promotion
of 3R: reduce, reuse, and recycle)

It is time to consider strengthening environmental measures in Pathein. New measures for

appropriately treating waste will be considered with the aim of achieving an advanced city




with a limited environmental impact. For example, management of rice husk waste from
rice mills is a serious issue in the area; a project to develop a power plant using biomass

such as rice husks from rice mills, will be implemented promptly.

(Renewable energy sector)

For regional economic development, a stable power supply is an issue of the utmost
importance. Pathein Industrial City plans to provide an electricity supply from the national
grid. However, as national electricity demand is increasing, it would be difficult to provide
the whole electricity demand in industrial zone from the national grid. Therefore, some
needs to be supplied elsewhere from generation resource that does not rely on the national
grid; there is strong interest in renewable energy as a locally distributed energy resource.
To attract factories, it is essential to prepare a power supply system, and an independent
power supply system within the industrial zone is needed. Partially building a power plant,
prior to attracting factories, is needed and specific measures must be considered promptly.
Solar power is a renewable energy source with great potential in a country rich radiation;

the possibility of installation will be considered under inter-city cooperation.

I. Proposal for Project Development Using JCM Scheme (Inter-Corporate Approach)

To implement specific plans in the waste treatment and renewable energy sectors, JCM is
an extremely effective approach for improving project economics (equipment construction
support), promoting cooperation between Japanese and local industries, and using Japanese
technologies and knowledge. In September 2015, a bilateral document on a Joint Crediting
Mechanism was signed, and JCM was officially launched to further promote activities for
low-carbon development between Japan and Myanmar.

This study identified that a “power plant project using biomass such as rice husks (est. 3
MW)” and a “mega solar project installed at a wastewater treatment facility (est. 1 MW)”
were promising projects for JCM in Pathein Industrial City. In 2016, JCM project formation
will be considered in detail by cooperating with local stakeholders; a prompt start to the
project is targeted using equipment subsidies for JCM.

Possible JCM projects in the waste treatment sector

“Power plant project using biomass such as rice husks (estimate output of 3 MW, planned
to start operating in 2019)”

As a power plant facility to be prepared in advance in Pathein Industrial City, a biomass
power plant project will be developed using rice husks as fuel.

Local needs for effectively using rice husks generated from numerous rice mills in Pathein
were expressed at the workshop. Apower plant project using biomass fuels such as rice husks,
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meets local needs well from the aspect of appropriately treating and using rice husks and
from the aspect of providing stable power supplies in the industrial zone. In addition, with the
development of municipal waste measures (e.g. promoting 3R) in mind, plastic waste (e.g.
PET bottles) will be collected at sites such as schools, as a model for municipal waste
separation and collection. The collected plastic waste will be co-fired in the biomass power
plant (impact from environmental education on waste separation is expected as well).

Project site

Adjacent to the power plant area in the industrial zone

Scale Medium (2-3 MW: the size will be confirmed after considering
amount of rice husks)
Fuel Rice husks and plastic waste (collected at schools and temples)

*Know-how of Fukushima City will be used for collecting
plastic waste at the site

Installed technology

Boiler turbine (biomass power plant)

Power supply

<For a certain period> Power will be supplied to meet

electricity demand for construction in the industrial zone. The
surplus will be sold to the grid.

<In the future> Power will be supplied in the industrial zone,
off-grid.

Project scheme SPC (e.g. Japanese company and local partner) is planned.

Use of equipment subsidy under JCM is planned.

First Step

Schools Construction demand  |syrpiys sold to the
&t in industrial zone ~ |€M9
temples l /

Collected plastic Electricity Annual electricity
waste . sales: 21.6GWh L
Biomass >
Power Plant

Second Step

Rice

husks
@/ 3““"\@

Possible JCM projects in the renewable energy sector

“Mega solar project installed at a water treatment facility (estimated output of 1 MW,
planned to start operating in 2019-2020”

Pathein Industrial City plans to supply industrial water and prepare an industrial
wastewater treatment facility. As an independent distributed energy resource, a mega solar
power plant will be installed at waste treatment facilities. A service water treatment plant and
a wastewater treatment plant have not been installed in Pathein. In the future, along with
economic development, demand for water treatment facilities will rise, not only in industrial
zone area. This mega solar system installed at the wastewater treatment facility is expected to

Grid in the industrial zone, etc.
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become a regional model for a low-carbon water treatment facility (to surrounding and other
areas)

Project site Within water treatment facilities in the industrial zone

Scale Around 1 MW (the size will be confirmed after electricity
demand at the water treatment facility is considered)

Installed technology Mega solar

Power <For a certain period> Power will be supplied to meet

electricity demand for construction in the industrial zone. The
surplus will be sold to the grid.

<In the future> Power will be supplied to the water treatment
facility.

Project scheme SPC (e.g. Japanese company and local partner) is planned.

Use of an equipment subsidy under JCM is planned.

First Step Second Step
Construction demand ,/"— b ~
.* Demand at water
in industrial zone \ -
v treatment facilities

/ Electricity

Photovoltaic Annual electricity
System sales: 1.5GWh

Development of other projectssuchas
small-scale hydro, bio-gasification, etc.
at water treatmentfacilities are
expected

ll. Importance of Framework Covering Individual Projects (Through Policy Dialogues)

To develop individual projects using JCM in the long term, public-private cooperation is
important. In Japan, a comprehensive regional development plan (so-called basic plan and
masterplan) at national and municipal levels is developed; individual projects are planned
according to the fundamental strategy. By developing individual projects under such a
framework (a grand design for regional development), activities with a long-term aspect are
promoted, and advanced activities are accelerated (combination of development by business
owners and development through policies).

Such organizational planning is not conducted in regional development in Myanmar, but
there is a trend for a new approach to regional development under the new regime. In other
words, there is increased interest in considering a regional masterplan.

It is necessary to consider a masterplan for Pathein Industrial City and its surrounding area.
As the first step, a development vision for the region must be clarified, and development
measures with local characteristics (a grand design of regional development) are important. A
deep understanding of these key issues and development approaches was obtained, and
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cooperation for its implementation was requested from the Ayeyarady regional government
officials to Fukushima City. Development vision needs to be clarified and details of regional
development grand design need to be planned under inter-city cooperation to create specific
measures under such an approach. In addition, for industries in Fukushima, new business
opportunities in a developing environment would provide an attractive market. Therefore,
initially, inter-city cooperation is expected to be used to set up a system to shape future
business seeds.

<Aspects for development vision consideration>

Innovative measures that consider local characteristics

It is important to aim for a low-carbon city model using advanced low-carbon technologies,
placing the new industrial zone at the center (the area can be considered a new regional
development model in Myanmar).

Future vision and promotion plan for a Pathein version of a “low-carbon city (cutting-edge
environmental city)” using Japanese technologies and knowledge must be considered (the
area can be differentiated from other industrial zones, which will be important for attracting

factories).

<Using know-how of the Japanese business sector>

Japanese companies, including those in Fukushima City, have developed businesses in the
environment and renewable energy sectors, and also in the urban development sector. With
such a background, they possess unique products, management know-how, and human
resources. Using those resources for urban development in Myanmar is expected to lead to
the formation of a win-win relationship between Japanese and local industries. In addition,
business development in the low-carbon sector is expected as well.

Importance of comprehensive (interdisciplinary) approach
From Japanese experiences, a comprehensive framework that covers all individual projects
must be constructed to formulate projects in the renewable energy and waste treatment

sectors, instead of considering individual projects.

<Using know-how of Japanese municipalities>

In Fukushima City, for instance, the Fukushima City Comprehensive Plan has been
established on top of the various plans in the city. The plan shows principles of urban
development based on the characteristics and issues of the city; it is composed of basic
concept, basic plan, and action plan. The basic concept shows the ideal vision of the city and
the direction of policies, and defines the structure of specific measures in the basic plan. Such
a process, from the comprehensive strategy of regional development to its action plans, will
be useful for achieving regional development in Pathein (Pathein version of cutting-edge

Xiv



environmental city, leading green city (tentative)).

Topics for Further Development

| Project Development Using JCM Scheme | | Framework for Supporting Project Deployment

- Through Business Sector Collaboration - - Through Policy Dialogues -

® Candidate projects in the waste management field

{ ® Advanced development with local aspects

Biomass power plant in an industrial city _ i+ Using advanced technologies will rapidly raise the
i+ Partially building a power plant prior to attracting Hi area to an advanced low-carbon Asian city,
; factories i

E promoting a new development model in Myanmar
i1« Greatopportunity to promote a low-carbon city
i (cutting-edge environmental city) in Pathein
Differentiation from other industrial zones;

+ Biomass power plant using rice husks is under

H consideration. (*Need to use rice husks from many rice
: mills in the local area)

i« Separation and disposal of garbage is a topic of

government interest: as the first step, the idea of effective means of promoting an industrial city
collecting and co-firing plastic waste, etc. will be : i ® Need fora Comprehensive Approach
considered. i i+« From Japanese experiences, a comprehensive

: it framework for individual projects is necessary for

! @ Candidate projects in the renewable energy field developing renewable energy and waste

i Mega solar at a water treatment plant in an industrial management projects.

city : | <Areas for applying Japanese experiences >

i » Amega solar power plant will be installed as an {1 “Comprehensive Regional Plan,” “Renewable Energy

H independent distributed power source for a water Promotion Plan,” “Waste Management Plan,” etc.

treatment facility to be constructed in an industrial city.

*Yearly plans towards establishing a low-carbon city (leading environmental city) in Pathein

FY2015: <Step for obtaining a common understanding> of the objective and benefits of the scheme

FY2016: <Step for developing a grand design>establishing a city vision and development plans (considering local aspects)
FY2017: <Step for preparing action plans>City planning through inter-city cooperation using various tools etc.

Future Development of Partnership for Low Carbon Initiative in Ayeyarwady
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T ERTHA Pathein Industrial City
BHRR4E B4~ ¢ A, va—/—15 2016 453 A, 2ARBHRRIX 2018 4F T 7F
BAIEHE AYEYARWADDY DEVELOPMENT Co.,Ltd
B Pathein-Ngaputaw Road, Kangyidaung & Pathein Township, Pathein District,

TEEH R i

Ayeyarwaddy Region
S o a6 188km
B JE IHi A faTHifE:1,093ha (2,700 =— 7 —)

— ik T2 Hh: 526ha (1,300 =— 7 —)

P, EEX: 567ha (1,400 =— 7 —)
ERakis = 11/0.4 KV, 315 KVA (BLIR)
TEMK Ik BHOK L, EKALEE
THEREK TR

Pathein Industrial City Tix., Z O TEMHAZ TR E LT, ARICEAETO R
Fffigk, BTV Yy —Higk, AKQBER S ORE A 7 T 2 RIS S Z &
ELTEY, ZOHIRAIHILEE L TRESESZEAZHELTWS, 20 Pathein
Industrial City TOFJEIZFE- T, BHkIC T 2 PEEER, EAKS ORI, HiERk
FEORE, BRENER E, BER, 0070k x 2R IIFF S T 5,

BITE, Pathein Industrial City FFiiL, #BHZmEFE 1,093ha (2,700 =—H—) D 9H 5
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ENDELEHAE, 47— X1 400ha & 72 5),

F7o. EHEH OB, EREW, SR IESNED SN TWHEBICH D, 5%,
T8 AL STV BRITIR, BEN B IIAGCRIEMAIEZE DA 7 T .,
SEHER 7R BREE R R O N | A2 MU B Gl (77 RTHFA V) OREL D
RN ERAGE L 72 5, Pathein Industrial City DEBLUZ Y 7=~ TlL, & - BEIEWL
B KB FEDA 7 F1ZHOWT, EEEEO RN ZTHET 570 &, BEmICBW
THFUKRED TEMM A2 EHT5 Z E N EE SN TN,

Pathein Industrial City #tEi%, BT —VUF ¢ EXREAFOFENKELHE THEDTE
THEY, ABOERICENTL, FBREOSREZ[/HOOED DL LD, Ivr~—
TIE, 2016 4F 2 HICHBHEDOES A HAE I, KEEIZCOSEENFTZICRED T
ETHD GIHEMTHL=—Y U T 1 EFXE, BEREMRIIEBRETH L7, Hiiis
EXEMEMEMSNDbO L BbD), HBHEOIEEIL3H 31 HTHLHH, EHED4
A RANCITHARIR O30 ) 238 572, Pathein Industrial City (23517 5 S2E 172
B, HBUHENAEINCA Y — 955 ALUBRERD D EE XD,

K7 2= RCBITHWEH, BHEEEDT T 355N, HEYYILVRERED
HEATEY | EATORFR R OFER TR, & U CHBOEDORFBURIZ X - THHE
BEZT 5D TSI D (ZORMEINTIEH > TH 2016 Fi% - I25HMEEEE, 2017
I EHIFEE e EBRt SN S b D L HEIS L D),

2-5 Pathein Industrial City T &1k (2016 4F 2 H BifE)
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2-6 Pathein Industrial City D& FRfifiiz% (5ER%X)
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23T 4 OB TEMBM OB

T I IXELLE Pathein Industrial Park & FEIEN % . AFHA O @A T 5 Pathein
Industrial City & (35D T2EMMABEIC R STV 5,

Pathein Industrial Park |Z#afif& 252.8 = —H— D TEMMTH 5, 9 A DHMFIE TA
THMM AL UL, LERMICIIPE - fBReES—HTEHL T (K
2-7) . BEIZEHARE O THOER B> T 5,

2-1 NEHORIERER TS

ARTEMHUZ BT, EHORAEDERAFES D700, TEMMEARDORIRED
HPERKE STy (tz HRESMZFIH L T r—2A b AR bid)., &
T, TEHAMICHT DA 07 TS LR T THY | A T3 TG
24,000m2 (2% LT, 800KVA DENAEBZEEL T2, —H 5~10 Sy DIFEMNFEA

LTWABED, T4 —BIAREHKTH > TOHDRIICH S FEHFHE O T Y 7T
X£2),

=
2-8 (=R e
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2.3 BHEI/E2—DOHR

(1 S¥UI—-ITBFIBENRREERBILER

Ly Y —ICBITOEBAIFTEIL, TORBAE L & BICRMITEML TS, Iv
~—2{KDE LRI, 2000 4D 3.5TWh 725 2013 4E121% 10.1TWh & 3 5T < DE:
ICETHZTWD, FEFMOEHEED. 2010 413 2653.5GWh TH > 7=DITHF L
T. 2013 4£]% 3763.8GWh (2 £ THIM L 7=,

BEHTFENEED —FH T, I X ~—DB N7 X —I3KAR L L THE~ 2B E 0 2
TW5, EO—>2 L LT, BEROKEIDFTOND, 2014 FFlIZBIFHI v ~—
DOEALFEIT 3% TH Y, A TOFEHBENRIISI HITEN 16% ThoTo, Y I
REDEDETIE. T aF A7y Rk ThHRREBIMENER L TWDE—F
T, BB BBEN =G5 ClE, 77V v FIC X B IMGITIZE A EED 720 D08
WTHD, I¥vr~—IZBIT2ENFEIFHEML THD D00, ARV E(LREEDRED
B, — AN 0 EMEE RIS E & R TIEFITIRY, 2 v~ —ICBIT5 2013
FRFO— N 720 EIHEE BN 160KWh/AFE & 2 A D 6A%REE, ~ L — 7 D 3.6%F
FEDIRAKEIZ & B FE->TWB2 (K 2-9),

5,000 -
4,500 -
4,000
3,500
3,000
2,500
2,000
1,500
1,000

500

4,345

2-9 ASEAN G E D — N Y47 0 B IITHE E(KWh/A) (2013)

Hi#) ADB Economics Working Paper Series “Power Sector Development in Myanmar” (October 2015)

ZOXIRIERND I v v —TiX, 2015 FEICHFERITOTEO L & TEFEEE
i (National Electrification Plan) | Z3EE L TW5, ZOFHE TIE, 2030 4 £ CTlIcEN
BEILFEE 100%12T 5 L0 ) BEX BTSN TS (K 2-10) A EREE LT DI
BEOKI 2 EDOEICAE — FRRKD B, ZOEBEDTZOIZ, EHE - HTEZhZ2h

1 World Bank “Myanmar: Towards Universal Access to Electricity by 2030” (2014.10.1)
2 ADB Economics Working Paper Series “Power Sector Development in Myanmar” (October 2015)
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IZBWT, BB FHNRESNLTND

8,000,000

National Electrification Rate 7,216,638
7,000,000
After 2019, over 517,000 100%
6,000,000 connections have to be
made each year to reach 4,630,78
5,000,000 full electrification by 2030

4,000,000

3,000,000

Total Number of Planned Connections

2,000,000

1,000,000
33%

2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030
Years

X 2-10 2030 &AL 100%EK D T-d D — R~< > 7
Hig) World Bank “Myanmar: Towards Universal Access to Electricity by 2030 (2014.10.1)

EFEFEIL, KEL 32D/ = MOk SIN D, —BRE 72 02 HEDDHDN,
o EfLE Lz, Fra bzl y ROYERIZET S X— s Thb, 22 TlE, 7
Uy R 2 B2V NS WHU L Y | BEFTR EOERR 21TV, IBEK 7Y » RER L
TV W) FHEEDNRENTWD, 7272 L, ZOLEH.LD 7Y v Rk A R VRN
M6 7 Uy N AT oo 56, 10 iELLEENT 7B R &/{5H Z LN TE 720
FFESORIENE T D, ZHUSKHE L TS DN, HED 2 DHDONN— K THHA 77V
v REH D TH D, A7 7V v REOEHS Tid, HoHEHEIZE T T, iHFHEA T
ERT DX 97, KB AT AR0/NKNEREANSND, ZOED, #HEO 3 S2HD
= Nk, EBIBEMERE N, AWICTHE LS W N O EFEEZ I T TE D X DT
L7 D, XXX T 4 BT 4 IOV TIHRRSEN TS (X 2-11),

18



EREEAE

B4 : 2030 £E TITE{EE 100%

HMOE T v RikA W 4TIy KT LB

Ty FIERO - DEHIREXIE +I75 1w RCHBREBRERIE
=2021 £FTI= 600 THHEDEMLERR (25 | x4 10 FATRHEADT ¥ LA/ SN
7z—%) AR

- RBELE : BERERE. RS —

%EE& 50 ﬁ'l‘ﬁ'*ﬁo)*:f

CBER - EEER - PEEEBELRy (0T IALOM: S Xg%ﬁ%[m#?'f4;ﬁ
2. EEREOYNE Y, FEHRRE A A Ol i
REERESR - A—5— L ERRROTINT ST L

Xv NN T4 ELT 1 VT LENXIE
- BHBEERBEICHT A2 v XU T A ELT A 2 T0T7 B4 1) —21#
- BAZRKICETETHFAY - ARy - TAP ) FREFFEEE, 75Uy RICET 37 KNS X,
F/IS XiE. EHEERBRNEDERIES

2-11 National Electrification Plan @5 ¥
Hi#t) World Bank “Myanmar: Towards Universal Access to Electricity by 2030” (2015/1.28) 2352 MRI 1E&

2) T—VITAERIZETHBENRKREELDOREL

T—YUT 4 FBXIZBTAEIRNIE. Sy r~v—DOF THIRKEIZH D, BEXIZ
BT 2520130 BEALRIZII%THY  ZHITII v o ~—DPT3IFHIEVMETH 5.

5% 2-3 Hus T L oER

State/Region Electrification Power Consumption
GWh %
Yangon 78% 5,031.5 49.8
Kayah 46% 36.0 0.4
Mandalay 40% 1,740.8 17.2
Naypyitaw 39% 558.7 55
Mon 35% 209.5 2.1
Shan(South) 28% 276.0 2.7
Kachin 28% 49.9 0.5
Bago(East) 28% 280.4 2.8
Sagaing 25% 448.0 4.4
Shan(North) 23% 183.6 1.8
Bago(West) 23% 199.6 2.0
Magway 18% 493.9 4.9
Chin 17% 4.7 0.0
Shan(East) 16% 67.8 0.7
Rakhine 16% 20.3 0.2
Ayeyarwady 11% 324.3 3.2
Tanintharyi 9% 29.1 0.3
Kayin 6% 157.8 1.6

High) ADB Economics Working Paper Series “Power Sector Development in Myanmar” (October 2015)
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T—Y UF KT AT T Y a A2 Y v REEKIC L BBEA D b b
HETHDA (F 24), —8. MFBTEAT 7Y v RTOBLLHBSA TS (F
25), T—YUF A ERICBWTIE, 3204y y IRAT 7Y v NELOXG &
Fo T, 12 K, 2668 HHEAIC OV TARBILHH S 27 2 (AHECHR IS B4 0
BT OBARTEINTND, T—Y U F ¢ FRICBW TR/
FIOEANFAETE STV,

K 2-4 7'V v FILREESEHI

State/Region # Townships # Villages # Households
Ayeyarwady 26 704 77,901
Bago(East) 14 558 76,523
Bago(West) 14 784 73,382
Chin 4 13 1,141
Kachin 10 180 29,112
Kayah 3 39 1,762
Kayin 3 87 9,114
Magway 12 227 32,503
Mandalay 20 680 99,531
Mon 7 96 15,915
Naypyitaw 8 170 34,704
Rakhine - - -
Sagaing 30 733 99,818
Shan(East) 2 4 210
Shan(North) 1 3 154
Shan(South) 18 290 28,113
Tanintharyi 7 24 5,700
Total 179 4,592 585,583

Hi#) World Bank “Myanmar: Towards Universal Access to Electricity by 2030” (2015.1.28)
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£ 25 A7 7V v NELOBESEHIR & B A

State/Region # Townships Solar Home Systems Mini-Hydro
# Villages | # Households | # Villages | # Households

Ayeyarwady 3 12 2,668 - -
Bago(East)
Bago(West)
Chin 9 115 5,344 10 793
Kachin 3 28 4,000 - -
Kayah 3 15 750
Kayin 2 62 3,333 - -
Magway
Mandalay
Mon
Naypyitaw
Rakhine
Sagaing
Shan(East) 9 108 5,298 821
Shan(North) 8 66 4,000 600
Shan(South) 5 41 4,000 600
Tanintharyi
Total 42 447 29,393 16 2,814

Hi#) World Bank “Myanmar: Towards Universal Access to Electricity by 2030 (2015.1.28)

FBALROEEITNA T, =Y UTFT 4 ERIT T a7 U v ROKRITY 7= 2 Hili
%< TEY ., BYRRENARRIINZ., BERTOIEZANZMEE > Tnd, ik
BT 22 OWTH TEREN AL O OO KRE L TEWVWERARLE RS> TND,

# 2-6 EER AR

Year Net Transmitted Net Received Energy Losses (%)
Energy (GWh) Energy Distribution Losses
Side (GWh) (GWh)
2013 11,386 10,853 533 4.68
2012 10,567 9,820 747 7.07
2011 9,812 9,041 771 7.86
2010 7,614 7,042 573 7.52
2009 6,665 6,167 499 7.48
2008 6,281 5,921 361 5.74
2007 6,007 5,588 419 6.93

Higl) ADB Economics Working Paper Series “Power Sector Development in Myanmar” (October 2015)
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# 2-7 fldEr AR

Year Losses (%)
2013 12.5
2012 16.7
2011 19.2
2010 19.6
2009 19.4
2008 22.3
2007 21.6

Hi#) ADB Economics Working Paper Series “Power Sector Development in Myanmar” (October 2015)

ZOLIIC, ==Y UT 4 BEXTIERHERENMBORIZESNT, 7'V v FIEKR EDE
{ERPRMBFFE SN TWD, L, 5% 10 FLLEZ U v RETIOMFE O JAA D 7au il
e, EIERE TR E R R EOMBEEBET 2 &, Y TOREN» O30
NG OZERITIT, ZReFE EEMMZ2ET 520615,

AT RIILF—ZFRA LI LX) TOMBEDEHHBER R

T—FYUT 4 EXTORBEREZED D LT, BNIHEOBEBRIIAR A ROBETH D,
¥FIZ, Pathein Industrial City ZkZh X5 LT, TEMMANOFTEZICH L THoRE
1% T ERNAAS T E DRSO BRI R &2 D,

FREIMIZIZ. 7 a T2 v ROBEHRLO RBEETRTE T X 55t S 03 A m]
RTo DD, [FRFZ, Hl L~V TOEHUEAG 15t - s b HEE & LT, HiliE R
ZIEMA LI BONEROEBANGEE TH D, K ESAA A~ A - BEFEWHER L
T—YUT 4 EXTOHIKEREZTEH L3V —OHiEMEOHED DD 7 Z
VRTYA B Z ERLERFEICH D
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Hi#) ADB, Myanmar Energy Sector Initial Assessment, 2012
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(8) Pathein Industrial City [Z& [+ 5 EHIKR

RO X5 Ic2—F U T BXRIZHIT HEIRGUT, 2 v or~v—DOF THEKHEEIZ

2.6 E ZEALEOKIITIMA T, ’)“‘/a‘fﬂ/? U ROERMIZ STz 2 Mk % % < ?@zf
BRI ZRENARITNA . EEET ORAREEE o T D,

4‘?&@%{%%%@9: EBICEREOLEERE R AR HED 5N TWDD, BHRIFIRERN TH
%, Pathein Industrial City I, /37 ¢ > AL B 5~6km IZAZE LTV 523, &
BB K& 2RI BIREE TH Y a7 v RORIIZRALEIZ 72> T
Wb,

TEEMME, EHT 2 (MIC L > TENFEEIRECERLID, Iy r~v—Ilbd
BUF3 2 TEMMIE W DIRHE L TAHT, ﬂﬁ@I%lﬂﬁ ZH U TSmO ENZE A
AR XV Mingaladon T3 2 RN SESMEIZ, £ 0.07TMW/ha & 72~ 7, Z O
B RICE T EE A MEd 5 & Pathein Industrial City % 1 7:~;<c :Jsu\r 1% 28MW
DENREEAB SN, BEUICE 1 72— XA TEDOREDE 272 B IRBT
EH o, PR bl 72— X 2BV T 15~20MW LL F (0.04~0.05|\/|W/ha) D&
NFEEDRIAEND,

Ltk ZOBNEEEZ T a T A7)y RCREBIMET 52 I3 REE BEbhbd,
LR oT, ARSI ELTEA 7Y » kf@%ﬁﬂ%‘:ﬁﬁ L7Zpigaud, LRI
HEEBRAN L 252N bdH 5,

BUED TEEMMBHEIZ BN TIX, T 4 VINTIR > T O T 23 ERH VD | 21
IZHEEE Lo Y 7&:%‘%%&0@%%%@“6%#&75%50 Z OO P i pE R O P A
AR R VX — 2l AATe 2 Eid, BEEMO L, FEEEFHEmENIL L, BEREODD
bWz b,
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2.4 SIEZEEOEMEIRREE ICM ADEFH

v v 2012 A 12 A L EIERREELZRE L TR0 PiHA X MY K&
RN TN APEH BB 2R ST b, 1990 4EHE TH S & =3/ — i CO2
IFHOIMERICH Y . £7o, A%, BAFREOYLKR, EERRT T oL BRENE R O BN
WEGAEN DT, WEZDRT AOHIEXIKRIL, BERBORRE L 725> TV 5,

#£ 2-8 IHERE Y APEH &

1990 2000 2010 2000NC
T 3 )LF—iEJR CO2 4.1 9.4 8.0 7.7
Z DAt CO2 743.0 455.5 243.6 33.7
AH 84.0 66.9 78.2 26.2
N20 44.2 31.2 26.3 4.0
F A - - - -
aF 875.3 563.1 357.0 71.6

HY) IEA KON v o~ —[E5I# 5 # (2000NC #il) o

2015 4 9 Hicik, —EREZ vy MEICET 2 TERSCEOEL ™MThi, B o
I v U~ —MDIRR B E~DOBFLOHEED 72D D JICM DAIR NG E Sz,

9 HIZAT 4 B TER SN2 Y —27 >3 v 7 TIE ICM ISXT 2 58UVVE T 25 <
Y rv—llL RSNz, BARE, BEMLBZVEIC W TIEERE L LGRS
NTEY, ICM Zi@ Uiz B ARBAN OIFE A ~D @ =— X L IR VR Sz,

PR T TEMZ VY y MHEIRDH - Iy v DEEEOEAICONT (BHbE))
http://www.env.go.jp/press/101418.html
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3. BAEREEIRILTF—SEFORE
3.1 BRERURM—-_—XFAE

311 Sy UY—IZHBITABERREIRILE—HR

¥ Y —OEFMEBRIZOKITEEOFEIEGHRKEV, 7V v FERIZBWTIZ, K
DEDHEIED 301IMW & RIRORIMEEDOR 7 HiE< 2505, KIPBEIZOWD
Tik. 1990 A5 2010 F2/FTHEML TWD oo, ERIA (Economic Research
Institute for ASEAN and East Asia) (ZX 5 &, KIJFBEOEIGIX, 2035 FIZMT Thx
(ZREFN L, RIRT AL TTRET R /L — 70 EOPREFEIG 3 N3 2 RasE L2 e S41T
W5,

Share of Fuel

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0% - | T

1990 2010 2020 2035
M Coal mQil m Natural Gas ® Hydro m Others

3-1 FEIAERIZ 1T D S FRREFRI G o Hos L
Hi#) ERIA2013 4= 12 A% #L  Myanmar Energy Outlook A Country Report from EAS Energy Saving Potential
Project 2013

(1) TroI—ITHBIT5 I RIILF—BEETEHES

BIER v o~ —ICB W AR R L F — B O BOR IR T 28T IE, =% /¥
—24 (Ministry of Energy: MOE) . & /)44 (Ministry of Electric Power: MOEP) Th %, =
FFX—EFIL, El :E?E &I AR O = )L F—BURRCE R R OB A H > T\ D,
BHEIL, BE - XE - HELH-STWD, FEEFEH CTII. Hydropower Generation
Enterprise (HPGE) 2: Myanmar Electric Power Enterprises (MEPE) 23+ /) CTh 5, ElEF
HEFITHOWTIL, 7o 2 i A Yangon City Electricity Supply Board (YESB). % At

4 ADB “Renewable energy developments in the Greater Mekong Region”
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DO HilE % Electricity Supply Enterprise (ESE) 23HY L T\ 5%, =xr/LF—E LEIEL
ShCIE. EEEREE (Ministry of Agriculture and Irrigation: MOAI) (1%, /3o 7~ A BiE
FEOMELIT-TEBY | BREEHES - HKES (Ministry of Environmental Conservation and
Forestry: MOECAF) %, RE/NA A~ 2D 32X —FIHICE$ 2 HH 217> T 5,
F7-. BEEEAFE (Ministry of Science and Technology) (%, FFAEFTRE= /L ¥ —2(KD
FAFECMERE L 47 77U » NHUGEREALBUR 2 6 25 | I raE = R /L ¥ — B F3E |
DOWTIIRR & B b > T %,

# 31 =X —FHEA T

&5 HFr
AlM- AR Ministry of Energy
Ministry of Electric Power
KA - kAT, KA. * 5 ?é FEHE - % % ¥ & 1T Hydropower Generation
RE Enterprlse(HPG_E?, Myanmar Electric Power Enterpr_ls? (MEPE),
Yangon Electricity Supply Board (YESB), Electricity Supply
Enterprise (ESE)
Aix Ministry of Mines
. Ministry of Agriculture and Irrigation
IAXIR/% Ministry of Environmental Conservation and Forestry
HEIRILF— Ministry of Industry
BARREI ALY —BFK-R | .
% Ministry of Science and Technology

i) ADB “Renewable energy developments in the Greater Mekong Region”

2) SV —DIRIILTF—BEICBHTI2BEAREIRILI—DHED T

X UT—ICBIT DT RAX—BERIZIREL 45DFAL v MIyTF bR, :nz\/we
—MIZIIT D ENL, AR RLX S L X —OiEHEE, B x, HEc

T BNA F~ R EORBIREIOIEAEETH D, Eiinbbbnd Lol EET
THAAF—FI v v —ICBWTEHEHRE L L TV X —HRIMEMT Ty
500, BEHOETHEELTEY | i BEEIZED GV THRVONBUR T
H5 (BIETIEL, 2016 FFF TITREBIFTFED 15%REEICHT-5H 472MW Y4 D /K
TIFENEERTETIEH D),

BE, S v o~ —CIIHAETRD R VX —ICHEBERRT M T 4 THIEILHT
LR TELT, 4&EE (Foreign Investment Law) (2 K 2 i « Sofifhl B 235 vl BE 7o i
ETHb,

B) S UT—IZBITABEERAREIRILF—FRTUIYIL

Sy — Tl KTTOMIZ S KGR EOFARRET XL X—RT ¥ Y LD E,
Sy r~—[EHLD 60%IXHFENEFICE WD, ZL OREBENFIADDL, TDO—
J7T U b e HHiZe E o HIERHEIKSO, I TOE S OERE S AT AN TH S
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ZEREDMEENZTWD, AN Y —T—% BT LHAIIT. BHOERE O KT
BHREMENHENTH L, Ix /v~f®7 U h«@ﬁ‘-&ﬁﬂ%@;&i X, BE
ab%ﬁizwﬂe—%m:ﬂ#é%iﬁ%p (FEEE TR EE, 7"V 7 MMk DR E%E) 1,

HHREIZ B AL TUV 2R RILS @:?jj%‘rbii%%ﬂ“61&%@%&%@&5%@*%%% z

FEMEEZ D & BREMED ijwrt Lo —HT, A7 7V v RTOFESHST

ERIZ 1T D/ N 72 KIS F #E _Ob\’Cci\ FA4—PAIEZEL O R N EIZBWT

REEEAT D — A b AT b5, FEERIC, KGR EIC LD FTEEAT — a3 R0,

PR 8 - BRI O KRBT I v v —O— I TEAINL TS,

JEIINZ DN T, HR S o |1 Hidslov 5 HIUE S 36 U C ERER I R 2 W24 L 53 8
SNTVDEHDOD, v r~—EHLOKRETEYRGED 4mFb % TRl 720, £ D%E
RT X MEE L eV, MM T, 77U v F~0E&EfM& ($0.03/kWh~$0.08/kWh) %
%%32Fﬂkﬁofbiotb-%ﬁ@ﬁm@ﬂﬁ% BRFELIT O DIFE L VWONE
WThd, FAMBEL I v o ~—BIFORTEDFEEICEIT 5 MOU 723 2 fhfift ST
WBM, TNOHLELERBEAT—VIThH D,

BENEARI v v —IlBWT, BEERIIZI DA A RAEEORT ¥ v LT
<, TORMNPHFFIND,

3.1.2 BEFRIRLF—REERLICMTAYIY b=—X

T—YUT ¢ &X, Pathein Industrial City DiRFEREEZ X 25 ETlX, BEMRESD
I E T D EAR A LT L 22 5, FHC T2ERMNTIE, B e LT, TIHO#R
KA T T OEMDOIDDE S =— X el TN D 5, TEMHMOBERNET Lz
?&% ANBLETHR, A7 7 EOMEIRIZIBWT, ENFENEL DL Z ENA

AEND, THEHLE Uiz TERMNZ T TR <, TEMMEIORMEL TEINT
BY ., ZOMIBIINIHT 5 EB X ONAEEMECL Y v —figkIZBW T, B
DIAEDFERINITRIAE NS, L?Ub)o“( Ayeyarwady Development #t-0> T[] #1587
FHH Y4 4 . Pathein Industrial City (Z351) 5 EIMEROEEM AL FER L TR0 | FEDT
OFtEZHED D70 &, FRkx f@ﬁ%’i’%ﬁb“(b\

Pathein Industrial City J%iﬂﬂﬁﬁi“@@”ﬁjﬂk{ﬂ%ﬁk%ﬁ“é 7o OIZiX, ERLEM ISR
BHZLEZBETHE A 77Uy R ET iﬁ%%ﬁxﬁ“(@aﬁﬁﬁ@]&%i bid,
T—VYUT 4 EFXTIIHHENSLL, BERMBCTH L -OWROEHEL ZW 2 Y,
AT RNV F—RT Iy L bEL, TND D&M EEARD & ﬁéTﬁEiZ\/l/ﬂF“—
72 & O HUPEHITE R ST A O kL ¥ — 3 A1, Pathein Industrial City J& 320 #iifsi2
WTTEIRPE W,

Pathein Industrial City |28\ CHM B OFAEMRET R VX —FHEL T D 2 &

S MERFEEICEE TS ) UL BIRT 5 2 LN TE D, BERAREIRAX—KRT v
ﬂ’/l/75)|—1< BN=—AbEWNT—YUT s EXIZEBNT, BIENR A RE= R/LX
—HITIEFICRE <, B FIEEME S &V, Pathein Industrial City T A R[HE= R /L
F—HET, FEX, FEREMSE~OREMEEEZ ST S 25,
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3.2 ERYLBHADRE - /0N - FKitiOmH

() EEMBEARTREI RLF—BAKEE

mET I, [BRERARET BE OEREZBEI -0, @ETEETRET L
X — A HEAE ] 2 S E U ISR 20 U 72 AR ATRE = L 5 —38 A 0D J7 [ PSP HiHL
ZoR LW D, AEHEIL, B TREAFEIC S < & BB EHE O FALICALE ¢ 5 H
BEFEToH D | SRk 27 FITHRE STz, TR 23 FRITIRE S A7 i 5 T HRERIR DA okt 3R
FATEIE & HEfE L TR0 | HIBKIRM LR FEATEIE IS T TV D FAERRE= L
X—DEANIRD R EHET 7200 &> Tnd (K 3-2),

F2MERIER(4) EERFHMI
REBICPRESLDELWNFEL Y DHEE BRFAIERFLZN R IKYIZER

[ ERGLAHEAEAE (H23.28ER) =[ BRI EREE (H4. 25T :
\' ABHXLEEOTHIRILE—DFAERE

v
EEHRERAGHE (H23.35%5E)
FIAIILX—DOEDFEDIRE

FETEEEFEO—EREL(H25.4%5E)
BT AICRELADHEICYADERELT, ETRLE—OCEETREIRLE—OBALEE

v

2 B ERRER b A SR = 1T75HE EETHEETMEIRILY—
(H23.3%5E) B A #EAESTHE
HERRE L EOESREAD—DELTEET [EERcRgh S8 OER
EIRLE—DBALEDD

4 3-2 f g o PR AT RE = R /L 3 — B AHEIE I DAL E S 1
FHB) 48 T FEF A TR o L 3 — S AEE 3

(

& B T O Hs A RFE & LT, HRESC B SR E ) e B ARBREE Ol RS E - -
SbrgE L, KIRENRBRERER ENET NS, 2ok TEEL LS 2150
ICEE LI HAERRET R LT —OE AL i - TR - FEEN Ko THEL T
ZEMEETHD, mETNBRET RERLWmAT ] &%, RKRE - ERMt SO
L EELT T AREND OEEL, MR L, K5 FEFERImOE LS Y
TRV —OMIFEME R ENEBR SN, [ENHSNLETOZ L ZHLTW5D,

& B T AR AR AT RE = R L 3 — A HEE SHEI A3 56 5 & 9~ 2 BRI Rk 27 4R (2015 4F )
2 BERL 32 4R (2020 4EFE) TH Y. ZOHMICBIT A HARRET R LXF — R ERA
. HNOEBENEEERE, XX —HRRAEZTD TS (£ 3-2),
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F 3-2 f ey i AR AT RE = R L & — A AHEE

(A5 5 B (T kWh/4E)

X5 2013 &£ 2020 FEE 2030 F£E 2040
BIK BiZ FhHA £
AT RET XL X —IeE B 429,506 545,000 722,000 920,000
(HERH) (A)
(A) @ | OFAEHD 365,532 373,000 373,000 373,000
WaR K IIFEEFT
@i, THE. 63,974 172,000 349,000 547,000
HEE
OWR | 7. T 29,632 30,000 54,000 54,800
A, THE 22,515 42,000 84,000 130,200
7. EH¥EE 11,827 100,000 211,000 362,000
wETOEHIEESE (B) 1,824,452 1,824,452 1,824,452 1,824,452
TxRAXF—EBE (A)  (B) 23.5% 30.0% 40.0% 50.0%
HiBR) 48 e TR AT EE = L & — 3 A HEE G 1]
FROBEZ - R - FEER K E 2o TERT D200, RFEITIIENEN

DEENZDONWTHED TV D, EETTIEL, FEMRRT R LF— @J:J\#%L CC, MR
RFEFITHOBEARSE Z~T, TRIZ, =X —ICELEF G, AR RV
X — DA TFEMAYIZER Y fTe, FEH T, T RAX—ORPE-EICEE L, IR IF]
WEBITT DA EZRF LN L HAMRET AL X —EAIED D,

2) BETADHELERMREIRILF—EEH

EXDEER

2011 A 3 HOHHARKRERIZLY | @ETNO LERRITEY 72 & OWmERR 2
W2z, Jﬁ?ﬁ%ﬁ%$?ﬁ i%’oﬂaﬁ&ﬂs—%x Tz, THHHEEIZ K - THYekHg T
BRI T D &0 D R A 2. HIGIERITE A RSBSOS RE L,
AT B T 2H0—20, LGHRREATIZRT 215 S IR R ER 2750 L= A 6e
TRVX—FE FRORT a7 ORETHD, ZOHEERTHIEEL LT, /D
KDFEBELNA TV —RENFET D,

RANAF Y —EOFEF X, RFHITERE L TRV SN SH TR T v 7>
H 1 100%HE D SPC > HWIRIR T F U—RASHTH 5, il - THITIFE= T =
TV T EICRELTEY  RERSTFICOWTUIRIEBERR LR LT 7 v 7I2FE
FELTWD, BEATIHALE ) &R L TR0 | [EE ik E B E 21 H L TieE
THTETHD, e 1H GEBEBEEIZOWVTIL U3) 2oV TIE, RFEESE
EPRT L X — T R LT D FRA AT RE = 1 L 3 — 38 EE AR i A HE AR B 4 ol A
WAL TS, Iz <, RERED 8 BN L TEBMRIEEZTT 9. JOGMEC & HiEE
JRBARE S EH R E LIRA L TV D

TiHER 16 SRRNAFT ) —REEX
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HEMPE

AFEEHEEIZB O TIL, FEMRE % 200kW & 400kW D 2 7 — 2 FRE L, T DOHE¥E
PE& e U=, ZOfER. 400kW H D7 — 2R &, ARBEHFOZEMIILLT O
XoOWCRE L,

JEFEHET 0.25MPa
BAEE NS 120°C
RIFRAZ S E | 3.4th
R lE e ABUK R | 33.4th
%‘éﬁmtljjj 400kW
) 350kwW
VB HIK R 260t/h
TGRS | 7 FRE

NAF ) —REHMOME

WkDT7 T v a2 XOMBIEZHIL, HTFNLHY HLERROESNTHY—E %
ETO%@tw\mm:QSmF)UL@mm-@F@%xﬂEM?ém#%Mgkﬁ

o —H . ATV —ROHBUEERAHIL, KSR EZR L X -2 ET
Zsb 100°CLL EDRE S 2 HFBUKTCHRIATEZ 5, 2oLz, XM+ VU —XTlE
HZAGRARS A 7 v & | AR AR 2 DDOY A 7 VW DBFAET D,

NAF Y —RKOFELE LT, HIAKIETHREBEARETH D720, TN DI ERT
THEHEAFRTH D Z &, M2 CTEPENEE Z i3 2 BB AMEH S, &0
S LN G BRITZOF FERERDEZHBET L ENHEDLTZD, Y
HICTEATHICHZ>THIETH D,

K- &R
Y49

X 3-3 /A T U —FBOHAA

HiB)  http://www.jfe-eng.co.jp/products/energy/images/gene01_002.jpg
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3.3 ICM EHDHFYE. ICM BEmET

Bih=— X B COFERELELZE LT, HAETRETRLX =088 1T 5185
D ICM EffEZ it Lz, =—Y U T X TIIARENEANTHEHNZ L0, D/
RO &7 EOERNG, Pathein Indsutrial City A28 W TE 2 5 KGERE
T N EEERET LT,

(1) Pathein Industrial City I TOXBAEEETIL

N ABIBORETOXRBAREETIL

T RN TOKRBGIHEET Va2 fet LB, Jeal o ERER o "l ot
THOR BRIV EREBET D EWVD FIERET LD,

THGRARMERE T T WVIT, BEEH S HIOREBEBENEML, —EHEOBENEZEEZR
REIELZEDRHEKDL AV v b23HD, LA, ICM AF—ATHEET HIT1E, VW<
DINDOFREMIRZAT O LERH D,

FTHL 72— RCBWTIRBEEDO L S R TENFREBMEIND, 26D
METIE, REZ L= DX R 0a0EEET, KSRV EHEEHT IR E
W EZ L TWRWGEENE L EERICKT 28 - .:qur?TEH;ﬁF"i DN LB
b, T, BIREKB SRV ERE LIEENMIE LTSS, Z0% ICM Ax
—LAERICEET AR Wl ) A7 AN L TWAH,

2) LTFKERRHRERGAREET IV

FRAKERER DR T T A O AL, B TKERERZ D b D)3 Pathein Industrial City &
RARIpA 7 TEA T 5720 ICM AF— L THEIid 5 L Thix R 2 H7 5,
FT, RO THOBREREETT L CTREIND, [FREOREDY X7 | 1T
TEET DNV, Iz T, LTKLiI%I%®TﬁC¢P@ﬁ%ﬁm%%%
M35 X9 IR A LR T 2HE CTH D7D, HiZ— ’ﬂ?é$ TWHEERES
HHIENARETH D, K LTKL;@j%ﬁ%%ATé LTk Y | FERD
Ny 77 v 7TERE L TCOFRMNPRTTTE 5,

3) BRifiEERMAEKBARE

Ry v —TCIRELKREIEREITE L L TELT, BEETOM#SE AT 2 HiE b
B, ZOH, —FHOMITH THASN TS REAHE S AT MMIELTH,
BEHAITZ2b00885 T, TOEAICBWGREARRHEIN TS,

Pathein Industrial City (23T, FfERANICKEGNIEE S AT L7 & DO ER %
AL, BHOLERKITIEHT D L Vo RiIARIEIH D L OO0, BARELZAIHT S
TERFHEBEINDDOIXUIEL S eDdtE & 725, 7272 1L, Pathein Industrial City T,
2016 fFilCy a — /— LR T HHBEN D LT, K a—L—2&EIEHL, £30
KIGHFEEL AT DIET D EM IR LT O 5L LT /N RGO E S AT L%
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BAL, SIHEOBERMLAERELT O, LWV RIHMEREZE A EN D,

ATHEIN INDUSTRI:

e

= ——/, 1y

3-4 2016 FFREFR TED T 7 —/b— A

Ly v —OHGEHTIEA R b/ KGR E L AT ANEAS D Z ENE
FAEFTEIZIBNTE~DNTERY | Bl SR 25210 72 B A8 I BV TREEDE
BOMREH AT 720 ABRH-ITEICE WD THIE R L D b REWVEMNHED = I
2 =T ARG B L RRSE WS HTAICAEREZRASEDL Z L B ARETH L,

AIEROBE L LT RO/ SRET b5, FIFEE L TAFEZIT O HE.
AR B KB 72 GHG HIJE R 2 IAZMZ < W, E7o, HIFERCE T 2 RATHAL
DA 2=T AR ELBE LIZHE. ZNEFTA - EE T 572D OMAR ALK
Lizh | TOEHAF—=LIZHONT, BIOEFIZE 1O TRETT 20 ERH D, A
F¥A, TEMMICBOTRERINICEANE S LD MW BELO KEEEE T 7 Y =
7 MIZORTHZE2E LIZEE, FERICTSFENMTOI., KGFEEY AT L0
RENDITIBIFRELZET L BN, EORWEELRLIZ b, fEL
LTI LN,

(2) EMBIZE T HEREAEEEF

Ty IR HIBEEES KSGM TlE, 2016 4EELIE, #7212 v o ~—[EHN
|2 1000~1500 AFEEDHMF 2 HET 2 TFENH D, 2 b OHEMFBTIE, ZEEF &
LT, KB AFRREEIND TETH D,

FEHRICKE SRV R BT DA, EHE 1 25FTH 720 # 8-10kW F2E (V311
12 LT 40~45 ACFREE) D RBENIE L AT LAOBEANBEI NS, 2 bOEHFICE
Wi, REERLIE T, 22t T 7 v RCTEIMEEITOBEL 2> TV D, Hilik
2L o> TE, KB SRUTEIN U CRERE R T EOEMB L Em I TV 5D,
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AREIL, PRI ST ¢ VBRI O 272 53, 2 ¥ o~ —2 b~ DB rTREME
EHELTCNDZ LR A7 7Yy RCOEMPBARETH D Z LR ERFIRE LTHETH
o, LnL— T, —2H7c ) OFERBUIIEF /NS W fTEARS DFEHFIZ
BIFOKEGNRES AT L%k, EOXDITHFFER - £=4Y) 73500, LEaR
N EWRERMEERDEEZLND,

PLEDIEGERD 5 b,k FAEMR O OB T LRI O ML & )
WF L. EBHC L FAGHICAB R AT S A BB &, RE AT
OB E(T T

3.4 GHG QEliBEnEst

3.4.1 RENRARBHAIREDHE

KR BFEEDO = 2L X —iEJH CO2 & ONEEZh T H A DOYIHESE DY TSV T,
HEH I IR OME 21TV IR TEIUCE S K = p L X — IR bk B EK
BEOHHZ T2, ZHICHOWTELFIZRT,

1 Yyz27LrRA

K563 BRI X 0 3878 S =8 771 Pathein Industrial City T 3£ H1IPN O T /KiE R
HOBHTFE LM, TEMMITT L aF A7)y RSN TWAE), U 77y
VAT, BRI L 2B NG EBET 5, I¥x o ~—D 7 U v FEEHREALIL, B
LV ARSINIZHONRRL, £lo, RMICHEHRT 2HEHNT — % OAFHBLEMTIX
HEETH 572, CDM FIETHED LN TWD IEA T — X Z3EM LB EHFIEIC LD
7V REEHIFEHAL 2 Lz, BEMBRIILLTO®EY ,

# 33 IEAT—XI2k25 7V v REEHFEHEMN OB EREE (t-CO2/MWh)

BR Bl AR R
2009 1.055 0.864 0.729 0.202
2010 1.057 0.786 0.729 0.265
2011 0.979 0.853 0.729 0.192
2012 0.961 0.826 0.729 0.219
2013 0.956 0.825 0.729 0.195
FHFRAL - - - 0215

Flo, v —TCEITAKTEEOEADPBF SN TEY ., BITEOKEEND
KD FEE~OEFREEA~EL L T T2, 77U » REEHFHEAL HEIM L T Z & A
FOAEND, DT, KREFHEICLDHIPFENE S CIUTHEVERT 5 Z LR RIAENT
B, 7V MR OREILFEHER (expost) &2,
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(2) 7oy k

KGR BRI OMEAILE Y PEHEIT RV, F2, RXU—a T ¢ v g —H 55
OB SIHEBICB T AENMEHELZZ LK LERD LN, BEEHEICHOWVTX
TR~ DGEEIELE L TCE=H Y T2 THETLIZLNTEL0D, 7 uy
=7 FHEHE S L CHEET A MEIT R0,
(3) HEHHEIEZ

PIEXY ., PEHEENEEZHF T2 L TO®Y,

#£ 3-4 PeHHREDORERM R (KGEFEESEIE)

FEAERFE (Net) 1,000 | kW
BB IR (Net) 1,542,344 | KWh/4E
7V RYEH R AL 0.215 | kg-CO2/kWh
V77 Lo A= 332 | t-CO2/4F
raYxy MEHE 0 | t-CO2/4F
PEH AR A & 332 | t-CO2/4F

3.4.2 RBRENRAREIBLUNDEENR

PRI OZR (E#E, W) tERmoR (EE, W) %, B=ER T A HELL
SNOREIENRIZLLT D@D

(1) BEETOHMER

o KEEH L HHDAHZNFA
AREFZETIL L FAEZR O KB O KK S V2R ETLHZ 2 EELT
BO., ZHEKEEREHMOFENEHICET LD THD,

® [Ty HU O EE AR IR DA S

T—YUT ¢ & XD Pathein Industrial City DFFEIRIED 7= DITIE, MM O EF%
A T RGO T DI BB 2 A I I TG SN D EDH D, Bl
TED R ¥ ~—DE N ORLZE S ZHA T, B O % AT OREEEN
RKHOBNATND,

(2) #H2ETOMR

ARERZFIZIOVMBINDENTT v a AT REREET DL LTEOHERE
ZHREL TS, —5 T, Pathein Industrial City |7 27U v ROKRUGIIALE L
THY | LRI FE M ONEE (BRI 03m R G S D RIARITE W ERRIC
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BOTIHEFITNS W, D7D, WELENDBNFEROEOBENNEZBET D
CALFABREHHE O EM (EICT 4 —BRER) PHASND I LPREHELERD
ND, ZDIZD, KEETIIZO L LA REREE O RERZEAT D02, Ik
EAE=FNF=TH LRGN EELZEANTHZ LT, Iy rv—IBIT HHERET R
NWX—EAZRESEDLLEVIERTH, REVHEDNERZFOHELE XD,

3.5 EXRE. BRREOKRE
3.5.1 BAVARTLOWEE

(1) BEAZMOERE

ETFAKEFRET /MCONWT, BHE, LEEEORGZ1T o7,

) REEBEHEOEE

Pathein Industrial City O imAE X 1,093ha & ISR TH D72, BIFIEHE 1 7 = — X~
B3 72— RIIX oy SNEMMIctETr B X DD, WEICBERIND EREL, F1
7z — AFHEE U TIE 400ha & PR LT, . 2 v o~ —ICBIT SRR O T3M
7 — & 2 IICRE TS &, TEMKOMLERL 6,000mY BFEE L 725, £72 FARIE
— AT EAKED 8 BIRREIC HaATe /o, Z OBA TIE 4,800m% B AL L HEHET 5,

LRKERETCHELENE

FAKBLEDBRRL., BUKIEIC L » Tl 28 & 1kd, EKEE CEAKE) 12X - Tk
RCEIKIHTK AL THUK « BK TR, K TKERE, A2 E Ik vifbd s I
AALER TR | K2 B KE IR T TERDK TR EWnofe KREL 3 DITX4 T
% %, Pathein Industrial City CIlZ&fLOZKE Y NETOEKDOHREEZEZ LNDH T2,
Z 2 TCHERAKICON D ELRMNEZ RO T HLEERE R LR L,

X 3-5 I[CREHOBE N EEAVD &, SR THEZRE NI 0.53kW/M3, =D H HEY
K e K, KL ABE R B IR 43% T 0.23kWIm3 L7225, = OFE A VWV CEE
By b e, AWM TR CHEZRENITHR 1,367TKWh/H & 72 5,
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&t
AR
81,406 5 kW

. (¥REC/K 1,523/ Am?)
REKIRE "
#356%

k., BEKIRE
#11%

3-5 bKiENER% O TRERIE DTEE &

# 35 K TR TOHEE &

BUKIFE | $KIE EKIE Z Dfth a5t
HEE S (kWh/4E) | 87,370,000 | 256,330,000 458,190,000 12,170,000 814,060,000
FEHUKE (m3/4) - - | 1,523,000,000
% B OE 5 B 0.06 0.17 0.30 0.01 0.53
(kWh/m3)
EHEELS (%) 11 31 56 1 100

) BREEHREE GO KE R, 2014 4R1%) L0 #fEz 51

TAREMBZTHRELEN

TALETHEMT 5 E

1. FEAKEBETATOOR T KAPERERN TOE R

YL T U EkFEE LT, HIRAE, Zoftil | KREL 5EDICRSTE D, KL
PR LB/ TE 1 249 0.49kW/m3 & L (X 3-6. [X 3-7). Pathein Industrial City T o458

RN ERIE T D L PR, THERE
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30 ! o3

H8 H10 H12 H14 HI6 HI8 H20 H22

X 3-6 ALER/K 1m3 & 7=V S 1# i F AT

H) FAGEIZHT 2 G - TRAX—HEOTRSN (E12mE G 4-2)
e Bk, BAKIE

10% )
WES- 2O i

7%

ERI5 - 5 IR

21% _\\

3-7 P KERER% O TREBIE 7 2 &
HIY) TAREICET 28K « =X —EROBRDH (H L@y Ehk4-2)
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2) KIGHI AT LOBRE

Pathein Industrial City ®~7 =— X 1 {28\ T, ETFAKE (EAKITERK TREZRL)
T %fcﬁ% 1% 3,728kWh/H (_F/KiE 1,367kWh/H . T7/KiE 2,361kWh/H) E4EET 5,

ZOBNTEEEWT-TRKGIFE S AT 22 EA LS, RIS LA 10,000m2 &
ﬁéo
# 3-6 KIHEHEL AT LD
TERE 1,000 | kW
RSSRER Sp s 19 | MJ/m2/day
5 | KWh/m2*day
EREE B & 1,928 | kWh/m2*year
H 5 1| kW/m2
MG R R 0.8
EH I EE 1,542,344 | KWh/4E
A EE 4,226 | kWh/day
X 1B [ F 10 | m2/kw
FIER B A 10,000 | m2

3) KBS/ AR IVEREBIGFTIESH

J:T7J<Lm1}’*’( [ LaE T K D AR E 7 E O KRB QKM IS TS
ZENEL, B TESOMER I BRI %%%%k;i?@@ﬁ%_96MTwéo_®
IKAEIZ k%%nzw% RETDHZLICLY  KEEH LS OAFI OB EICHE VT
FER®H D, FHEOHEIIRELH 71?@@2 nThb,

BEKBHES AT L (X 3-8)

Tl 2 BEh D FRP B HE THEV, T O EEIC K EMZ 1L DIAATHET L4 47
DRIV DOBRBHET, 2L 2ITHIZL— A TEE L%, BELEILT
HT L HEDMFFERZIT ) Z EMA[RETH D,

l38%fﬁ%t% AT A
M) L IZFHI T R LR — Ty GE 43 UNEFEKE)
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7u— MEBEHEREEHES A7 L (¥ 3-9)
XFEH OB ER 202D, HZNICRETEX LV AT AT D,

l397u~hﬁ%£k%ﬁ% VAT A
Hl) X ZidEuko X —eva s @k 4-3 UNEEKE)

DX RBEVAT LEFA L KB EOBEANREFIT L | 7o & ZIXTHAE

TIETROEKBICBWTEZ VAT LAZEAL TS, FREILBH-CmEE & v
S T2 FARMBIGIR S ~DOBE L AT AOE N, KIRIT-ORETE CHLBRET ST
50

7 37 WHHAN TOEKIGEZR Y AT LAxEG T —&

. s ) — REENE

HER A7 R EIS BEFE | REREW | 0

i KT 2B L | H5 20 15
B 2B % LE | H6 1,200 818
— ARG At B H16 400 317
NEE 2B % LE | H6 280 210
SRR AY, | Sl e | HIS 1,200 848
EWREKSE 2B L | HS 200 171
BRI RS 2B L | HIS 800 644
B 2B Lf | HB 1,080 376
&t 5,180 3,399

M) BHEREE GIOTEAGER. 2014 /1)

W17 x=—R (K 6,000m3/H. F/K4,800m3/HAEE) DEiRIcHB T, BEI AT
LOEANEZ HLNDEFTE LT, Hkisk & UCidibigm, A, Blkih, Tk
PR & U CIImp Rl b Eam < o %% mbko:®%#ﬁ . RESMFETO
KBG G/ SV R E FTRE I FE L 1,860m2 T 1 | RE M COKRBIFEES AT LT
cim&wwaw%ﬁﬂ@ﬁf%éo_hiLFmﬂﬁm % COXEEE ) (3,728kWh/ H)
DI 20%IZFHY T B,

KGN EBFEET, 77 TF (EFKERR) OBRICHEBSECEHRT L TE
Th D, FIMW O PV REEHHD 5 B, 1 20%5 L FKEEO L2, 7295 80%73

40



WO THICRE T HFHEThH 5, RERIZIKYD 2 DO 7 = — X2 HHE BT AKER
DI PY ZfRE L7z &4 % & Pathein Industrial City 4 F/KIE sk DB R EEED
s mlio e nTcExrRkE LR D,

* 3-8 @A e/ KB S RV DR

BT B REETE e
N 4 il 420 m2 | BiFAFECPLPEHL, ALEEEE 10mm/min AH
(KiEMiERE% FHE# 2012)
At 50m2 | AiEEE 120m/H &5
KB R ER FHEEE 2012(/KIE Hhs)
B /K i 750 m2 | 12 IFfERTK, A 4m FH Y
AKIB R ER RS - MR 1990(KIE <)
TOKAEE SR | MERAE 400 m2 | BREAURERE 8 FERTAE Y, il 4m
oSSV 240 m2 | JKEFE A fif 20m3/m2/ H
(FAGE MR - FXFHESE & fEah)
& 1,860 m2

3.5.2 HEEREAH

(1) BXOHEH - EE

AREAFEM OFEINAEHNT, B TKERKOENP E L TiERM T o s, BE -
RSN s iPmmnmWWm(My%%®£¢4/77kf®—ﬁ&bfﬁ i,
Pathein Industrial City BTSN FREFZMAH TH L RXET L BEX ML, LLRR DL,
RT 4 UTHICBWCIHE L TKERRE DL ORR\N, 2 v r~—0R KT Y =
NZBWTH ETFAKERMBRFEMIIA o TH Y, £ L TRAEIC K 2EERRITA e
W T v o~ —RENEMCEE T2 OREEE V25, KGR EZM I oA
AR R — IR T RICHERFE BN RS Th D L Wbl T s, L LR G,
INETI v o~ —TREEREOFHNL, /NRED & DTN TRA I Y — T —DFEH
1372< 0 Iy Uy —RENEMFEREERL L TEETDIIIRLRH D,

RKIEMIER & MG & LT oK ERE OEE R 2 ST 252 b b
05, BER D L9 ETFAKEMBROEB/NFEOFEABE S L5 L. —REEN#HE & A
bbb, FIZICM AX—L&5{EAT2 2L 2BET 5L, HERRIICLTH, B
R L S v o~—1{F (Pathein Industrial City BA3§234E) @ SPC Z#Hk T2 Z & 23
bE&EZ S,
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(2) BExEtE

FEREES L LTI, i SPC OFEARFFIS LT b D ENRET TH D, FHMl
BB SFNI A BB DM E LB 2 DD M, BUEE LT 5 K E3EE OB
(F9IMW) OFA TV AT La A e LTEB L% 28.1 HH/KW (A7 T 28,100 /7
M) MELEZLND, TV a—/L (RO 40%) ZHkEDO/EV A > RIS L TA =
X NIRRT D FIEEDRGEEETH B,

45
« i
35
> l B = s
. —
] |
15 — I —| | [ ] o
.. ] — | EE
10 mADOY
ELa—-I

0 . . . . i
10kWELE | SORWELE | 500kWLELE  2000kWEL E
10kWHE | SOKWERE | S00KWHE 2000kWHiE

X 3-11 HERID 27 53 A FNER
i) KEDEREFEOBUL L = 2 | 2014 AWM A B RT3 L 5 —

373

ETa—-
T

23%

»//('7:‘/
11%

% 3-12 HERID S 2T L= 2 RNER
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4-1 S UR—ITHBITH—REEREMHERK

i) Country Presentation for 2™ Meeting of the Regional 3R Forum 2010

TIT AR Green Lotus IZE D EL v v —IZBIT S ANYTE Y OBESE
WIPE I RIE 0.45kg/ H . 7o A2 TR 0.53kg B & 725 TH 0 . AN EEOBIN b
EBIZ EREFHIT TS, INx T, 2025 4 F TITETTERIC I T 2 BEFEW LR Bl X 1 1
THIEDRRIAEFN TS, BEEREICLDE, Yo IO X 728 MHEHTHLEEEY
SLER\Z B W CTHIRLEE 2N E & A T O TICEBENI AV DM Thil s Z E 320, A%
=X IETNF I TRV EIRENRET A THDH A X o E2FESETLEW, BEE
BeomMNH o, BEIEMLIEPREEL o> T 5,

RIEEMREIZLDE, I¥x v~ ICBILBEEYDOIZE AL ENRBEEY TH 5,

Ly v OB EEREDERIL, FERERIUTEINTEY  EaRORE 215
HTEFEE L, Tl 20E, EEREREICL S L. v X LT TIZER 4,792
DEEPEEMN D OPFEEFEFEM NP SN TN D, TD 9 HOYy LI ERETFEEN S OFE
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b Hr5R D EYIH]

Sy r~v—iE, HRE 7T ALOKOAEETH Y, FAO I LT, EX—XATHAR
DKI3fED 29 B Ry QI3 FEDIEAREE) L7a->TWD, ZAIUTHEW, FEKATIZ

BOTKEOERNPFEELTEY . TOAMFANREL 72> T D,

# 41 FEKPTOMuax s & ALPERE

2010 - 2011 201 - 2012 2012 - 2013
TEER R HES i3 HET TEER K HES

(k>iB) (k>iB) (k>/B)

FLAHE | TV U T 4 EIX 3,892 19,460 3,927 19,804 3,927 19,804
NI —EFX 1,508 5,450 1,528 5,632 1,564 5,711

Yo AUEX 764 2,292 775 2,413 681 2,886

AN FE 6,164 27,202 6,230 27,849 6,172 28,401

HE Ik ~ 7T =X 906 2,716 909 2,723 914 2,742
v A L—EX 1,276 6,380 1,280 6,421 1,275 6,395

PHA X 1,504 7,520 1,517 7,635 1,571 7,855

AN E 3,686 16,618 3,706 16,779 3,760 16,992

Ty i E M 539 1,364 539 1,364 518 1,295
F 54 M 1,354 5,246 1,354 5,246 1,354 5,246

2= =Y EX 1,119 2,238 1,118 2,236 1,117 2,234

NI 3,012 8,848 3,011 8,846 2,989 8,775

1L gk T F M 1,652 4,956 1,652 4,956 1,652 4,956
71 % —IN 44 220 44 220 44 220

B LMl 21 63 21 63 21 63

DV 813 1,647 813 1,647 835 1,669

AN FE 2,530 6,886 2,530 6,886 2,552 6,908

& &t 15,392 59,554 15,477 60,360 15,473 61,076

) 24 WPMHERELABE L2 1 HH72 ) DR
Hi#i) Myanmar: Capitalizing on rice export opportunities, The World Bank, Report number 85804 dated 28 February

2014.
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# 45 BRI ER AR
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