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Chapter 1 Background and Objectives of the Project

1.1

Outline of IRDA

(1) About IRDA

Iskandar Regional Development Authority (IRDA) is a Malaysian
Federal Government statutory body tasked with the objective of
regulating and driving various stakeholders in both public and
private sector towards realizing the vision of developing Iskandar
Malaysia into a strong and sustainable metropolis of international
standing.

IRDA’s statutory powers and functions are designed to achieve the

above objective and include the following core functions in summary;

@O Planning

To integrate and recommend planning policies and strategies of the
Federal Government, State Government of Johor and local authorities
relevant to enhance Iskandar Malaysia’s well-being. To identify and
develop strategies to enhance infrastructure, skills, science and

technology research in the development of Iskandar Malaysia.

@ Promotion
To undertake broad-based promotion of Iskandar Malaysia to the
general public and potential investors; both local and overseas.
To drive, coordinate and monitor development of economic sectors,

required enablers and social infrastructure.

@ Facilitation
To provide consultation and information on investing in Iskandar
Malaysia.

To act as the principal coordinating agent on behalf of relevant
Government agencies in the relation to receiving, processing and
expediting the requisite approvals for investors in Iskandar
Malaysia.

To assist existing investors in the resolution of issues affecting their

business environment.



(2) Iskandar Development Region
@O Outline

Iskandar, Malaysia is located in the southern part of Johor
Malaysia province and the southern end of the Malay Peninsula with
a population of about 1.7 million, the second economic urban area
after the Kuala Lumpur. Five Economic Corridors (priority
development areas) designated by the Federal Government of
Malaysia in the 9th Five-Year Plan (Iskandar Plan) since 2006 have
been placed, and Iskandar area has implemented comprehensive
regional development projects. Its size extends to an area of 2,217
square kilometers including Johor Bahru (Along with the new
administrative capital built in Nusajaya, it consists of the towns of
Pontian, Senai and Pasir Gudang). This is almost the same area as
Tokyo, which is three times the area of Singapore.

This area was once called South Johor Economic Region (SJER),
but in honor of the late Iskandar Ismail who was the principal of the
former state of Johor, it was renamed to Iskandar, Malaysia.

Iskandar development plan will promote the investment
attracting by focusing on six fields of finance, tourism, education,
logistics, medical, creative services, and three manufacturing
industries, electric and electronic, oil and fat, petrochemical, food
and agricultural processing. The region is divided into five flagships
with different roles.
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Figure 1  Map of the Iskandar area

@ Five flagships
Functions and features of each of the above five flagships are
described follows.

A : Johor Bahru urban area
There are international trade, financial centers, and service centers
(linked to Singapore at Causeway).

B : Nusajaya area

There are Academic city that attracted overseas universities,
entertainment function of theme parks such as LEGO LAND and
movie shooting studio, Furthermore, Service industry such as

medical tourism, state government function.

C : Tanjung Pelepas harbor surrounding area

The functions; logistics base, free trade area, oil reserve port (linked
with Singapore at Second Link).

Port of Tanjung Pelepas (PTP) has the feature of being able to secure
the geographical advantages close to Singapore and other southeast



asian countries and the depth to allow large vessels to enter the port,
and development taking advantage of this is under way. It is connected
with 160 ports throughout the world and is the first port in Malaysia
and 17th in the world in terms of container handling volume. The port
1s made up of a container port portion and a free trade area adjacent
to it, and it is still under development. The free trade zones are being
developed separately from Phase 1 to Phase 5, and planned to be 1,507

acres after completion.

D Pasir Gudang harbor surrounding area
There are manufacturers of electric, chemical, fat and oil chemical
products and fanction as a petrochemical stockpiling port.

E Senai International Airport surrounding area
There are fanctions as logistics base, Hi-tech industries - Space
industry, Commercial facilities, Cyber city.

(@ Strengths of the Iskandar region

The strength of the Iskandar region is that it has good access to
Singapore (the expressway will be opened in the future),
complementary relationship between Singapore and Malaysia
(deepening friendship from around 2006, Agreed to deal with land and
water supply issues mutually in 2010), and it is positioned as an
important project as the Malaysian Nation. A state-owned companies
have also invested to Nusajaya Tech Park. In addition, IRDAis an area
where investment from domestic and overseas had occurred following
Kuala Lumpur. As close to Singapore, prices are cheaper than
Singapore (rents are a third of Singapore) is said to be a merit in
attracting companies.

The GDP of the Iskandar region was approximately 20 billion US
dollars as of 2005. This accounts for 60% of the GDP of Johor (US $ 33.4
billion). Per capita GDP per capita in 2014 in Iskandar Malaysia is US
$ 10,830. Furthermore Iskandar region was selected as a developed
region of great influence in the "Ninth Malaysia Plan (2006 - 2010)".



(3) Industrial parks subject to the survey

@O Pasir Gudang industrial park

This industrial park has started 30 years ago. The companies
entering Malaysia including Japanese companies have the long
history, and many enterprises that have advanced in Malaysia at
an early stage have many old facilities and equipment that are

owned at factories, and many companies have issues in terms of

efficiency it was confirmed.

Table 1  Outline of Pasir Gudang industrial park

Name!?

Pasir Gudang Industrial Estate

Distance from 36 km from Johor Bahru

major city

Japanese « Aida Manufacturing (M)
companies Sdn.Bhd.(AIDA ENGINEERING,

LTD. : Pressing machine)

e Aluminum Industries
Sdn.Bhd.(Marubeni Corporation :
Aluminum rolled products)

e Chugoku Paints (M)
Sdn.Bhd.(CHUGOKU MARINE
PAINTS, LTD. : Paint)

« CMKS Malaysia Sdn.Bhd.( CMK
CORPORATION : Printed wiring
board)

e Core Pax (Malaysia)
Sdn.Bhd.( Ohishi Sangyo Co., Ltd. :
Paper bag)

1 Source: ASEAN-JAPAN CENTRE

http://www.asean.or.jp/ja/asean/know/country/malaysia/invest/industrialestate/area01

‘html#i18




Felda Oil Products Sdn.
Bhd.( MITSUI & CO., LTD., : RBD

palm oil)

Funai Electric (M) Sdn.
Bhd.( FUNAI ELECTRIC CO.,
LTD : Electrical equipment)

Goko Camera (M) Sdn. Bhd.( GOKO
Camera Co., Ltd. : Compact camera)

GPM Engineering (Johor Bahru)
Sdn. Bhd. : Electronic parts)

Hishi Plastics Asia Sdn.

Bhd.( Mitsubishi Plastics, Inc. :
Heat shrinkable polyvinyl chloride
tube)

Hitachi chemical (Johor) Sdn.
Bhd.( Hitachi Chemical Company,
Ltd : copper-clad laminated plate for

printed wiring board)

Idemitsu Chemical (M)
Sdn.Bhd.(Idemitsu Kosan Co.,Ltd. :

Polystyrene)

Isolite Ceramic Fibers Sdn.
Bhd.( Isolite Insulating Products Co.,
Ltd. : Ceramic fiber)

Iwaki Corning (M) Sdn. Bhd.(AGC
TECHNO GLASS CO., LTD. : Heat-

resistant glassware)

Jalco Electronics (M) Sdn.

Bhd.( JALCO Co.,Ltd. : Electronic
parts)

Kovax (M) Sdn. Bhd.( KOVAX

Corporation : Coated abrasives)




K.Yamada Industries Sdn.
Bhd.(Yamada Giken Company. :

Acoustic parts)

Marushin Canneries (M) Sdn. Bhd. :
Food)

Matak (M) Sdn. Bhd. : Wood-
processing, Building materials,

Furniture)

Matsushita Audio & Video (M) Sdn.
Bhd.(Matsushita Electric Industrial
Co., Ltd : Clock radio, Radio
cassette, VCR)

New Port Bulk Terminal Sdn.
Bhd.( SUMITOMO
CORPORATION : Liquid chemicals

storage transport)

Onamba (M) Sdn. Bhd.( Onamba Co.,
Ltd. : Wire harness)

Pacific Activated Carbon Sdn.

Bhd.( PACIFIC METALS
CO.LTD.) : Activated charcoal)

Pacific Soap Manufacturing (Lion
Corporation : Soap chip)

Palmaju Edible Oil Sdn. Bhd.( FUJI
OIL CO., LTD.) : Palm oil, Palm

kernel oil refining and processing)

Perusahaan Sadur Timah Malaysia
(Perstima) Sdn. Bhd.( Kawasho
Corporation : Tin-plated steel plate)

Sanden International (M) Sdn.
Bhd : Car air conditioner parts)




Sanwa Resin (M) Sdn. Bhd :
Laminate board)

Seiko Electric (M) Sdn. Bhd.( Seiko
Electric Co.,Ltd. : Power supply

systems, Electronic control systems)

SNC Industrial Laminates Sdn.
Bhd.( Sumitomo Bakelite Co., Ltd. :

Phenol copper clad laminate)

Toyo Rubber (M) Sdn. Bhd.( Toyo
Tire & Rubber Co., Ltd. : Corrosion
protection rubber)

Tylon (M) Sdn. Bhd.( DATHO
INDUSTRIAL CO.,Ltd. : Plastic
injection Molding)

@ Tanjung Langsat Industrial Complex (TLIC)
As an industrial park after Pasir Gudang industrial park, it is

an industrial estate established in the government's Iskandar plan.

This Tanjung Langsat Industrial Complex is a new industrial park

just after the Japanese companies began to build a factory in the

last couple of years. At the time of field survey, comments that

companies currently moving in may not yet reach the timing of

facility renewal were obtained.

Name

Tanjung Langsat

Distance from

major city

42km from Johor Bahru




1.2 The policy of the Malaysian government to reduce
greenhouse gas emissions
(1) The 11th five-year plan (2016-2020)

The Malaysian government declared at COP 15 that reducing
greenhouse gas emissions in the region by 40% relative to business-as-
usual emission levels by 2005 in 2020. "The Eleventh Malaysia Plan (2016
- 2020)" mentioned the introduction of a framework for green growth
strategy to realize the above goals. The Government of Malaysia has
focused on the following four major fields in order to realize green growth.

Focus field A : Strengthening the environment that enables green growth
Focus field B : Sustainable consumption, Adoption of production concept
Focus field C : Preservation of natural resources for present and

future generations
Focus field D : Enhance resilience to climate change and natural disasters

(2) Green building stuff and others
The Malaysian government declared at COP 15 that reducing
greenhouse gas emissions in the region by 40% relative to business-as-
usual emission levels by 2005 in 2020. "The Eleventh Malaysia Plan (2016
- 2020)" mentioned the introduction of a framework for green growth
strategy to realize the above goals. The Government of Malaysia has
focused on the following four major fields in order to realize green growth.



1.3 The current work and challenges of IRDA to reduce
greenhouse gas emissions
(1)  Low Carbon Society Blueprint for Iskandar Malaysia 2025
An international research team consisting of Kyoto University, the
National Institute of Environmental Studies, and Okayama University,
Malaysia Institute of Technology, Iskandar Regional Development Agency
was supported by the National Institute of Japan Science and Technology
Agency (JST) and the Japan International Cooperation Agency (JICA)
activities began in 2010 for the Iskandar region and "Low Carbon Society
Blueprint for Iskandar Malaysia for 2025 in Iskandar Malaysia
development area (Blue Print)" was announced in November 2012. The
plan was formally approved as the official planning document of the
Iskandar Regional Development Agency at the Approvals and
Implementation Committee (AIC) by the Government of Malaysia on 20th
March 2014.2
Since the Iskandar region was designated as Special Economic Zone in
2006, Blueprint has been undertaking comprehensive regional
development projects, and since there was concern about the rapid
increase in greenhouse gas emissions associated with development, It was
formulated. As a target to reduce gas emissions, it is 40% (56% compared
with 2005 at emission intensity) compared to 2025 in the case where it
remains as it is (BaU: Business as Usual) in 2025. It is composed of 12
measures concerning system, waste management, industrial process,
governance, air pollution, urban structure, education, etc. This accounts
for nearly 10% of the reduction amount planned for whole Malaysia, and
it is expected that it will have a big impact on the achievement of the target.

2 http://www.okayama-u.ac.jp/tp/release/release_1d167.html

10



31.3 18.9
o
=
IE m |
2
T
S -40%
g ®
m
@ o
So 20
= U
@ E " Waste
E
:_’E 1 11.4 " Freight transport
LI
(1))
§§ 10 . ¥ Passenger
| = |
'EE transport
S E ® 1 ®  Industry
Cha
@ = = Business
0
2005 2025 2025

BalU CM

Figure 1  Greenhouse gas emissions in the Iskandar development area3
Iskandar Regional Development Agency has set up a section in charge
within the agency toward full-scale implementation of the blueprint, and
has begun the detailed design that is necessary for the plan execution.

(2)  Actions For a Low Carbon Future

IRDA formulated the "Actions For a Low Carbon Future" as a specific
measure to prioritize efforts in November 2013. In addition to nine concrete
measures, as a special item, " Pasir Gudang aiming for a green and healthy
city" was raised. This is due to the fact that 30% of the carbon footprint of
the Iskandar Development Zone is discharged from the city of Pasir Gudang
and the steady promotion of the blue print is indispensable to reduce the
carbonization of Pasir Gudang city.

3 http!//[www.okayama-u.ac.jp/tp/release/r
elease_1d167.html
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The Low Carbon Society Blueprint for Iskandar Malaysia 2025 (LCSBP)

LCSBP -rormulated in November 2012=
Loadmap of Low Carbon Society for Iskandar Malaysia 2025 in Iskandar Malaysia

Action For a Low Carbon Future 10 -roemuated in November 2013>
10 Specific Measures to Prioritize o Implement LCSBP
1 .Integrated Gresn Transport
2 .Green Economic Guidelines
3 .Eco Life Challenge School Project
4 Technology portal site
5, Greening urban parks
& .Responsible tourism industry and biodiversity protection
7 .Bukit Batu Eco Community
8 Greening promation commendation (Gala)
9 Felda Taib andak Low carbon village

5pe-:|al |tem Smart City - Pasir Gudang aiming for a green and healthy city
Promcte the following four main programs.
1. Green industry 2. sustainable waste management
3. Low carbonization 4. Green community

Figure 2  Planning in Pasir Gudang Iskandar area

1.4 Cooperative relationship between IRDA and Kitakyushu
city
Kitakyushu city has been collaborating with IRDA since FY2014
with the aim of low carbonization in the Iskandar region. The activities
carried out in the past are shown below.

(1) Activities for FY2014

Kitakyushu City conducted a basic survey aimed at supporting the
low carbonization of industrial parks in Pasir Gudang City in the
"JCM Large-scale Project Formation Possibility Study Project to
Realize Asia's Low Carbon Society in FY2004" and also tried to build
a relationship with Pasir Gudang city.

Specifically, we conducted consultation with related parties such as
Pasir Gudang city and hearings to companies in the industrial park
and propose a direction to realize the four priority programs of "Pasir
Gudang aiming for a green and healthy city".

12



Pasigudan aiming for a green and healthy city

1. Green industry smal't Clty

# Cleaner product 2. Sustainable Waste Management
# Efficient energy management » Reduction of municipal solid waste (discharge
> Pollution prevention (drainage / emission stage)

control measures) » Promotion of recycling
# Recycling industrial waste > Proper disposal of waste
# Production of eco products » Secure final disposal site
> Utilization of support measures to promote » Measures against illegal dumping

the green industry
# Cooperation among companies in industrial

complex
Kitakyushu city model
Provide solutions

3. Low Carbonization
» Promotion of public transportation system
# Introduction of low pollution vehicles
> Energy saving at home / office
> Introduction of renewable energy
» Climate change measures

4. Green Community
» Greening the city
» Conservation of the natural environment
> Environmental education / learning
# Practice of eco lifestyle
» Construction of monitoring system

Figure 3  Direction to realize the four priority programs of Pasir Gudang

city

(2) Activities for FY2015
Kitakyushu City conducted a survey aimed at supporting the low
carbonization of industrial parks in Pasir Gudang City as part of the
"JCM Intercity Collaboration Project for Realization of Low Carbon
Society in Asia in FY2015". The contents of the survey ranged over
three themes.

1) Exhaust heat recovery, combined heat and power supply and
energy saving business at factory complex

2) Industrial waste recycling and general waste power generation
business

3) Institutional design support project for realizing JCM and its
dissemination in Iskandar region

13



Development of JCM Projects in Iskandar Region and Assistance for

Institutional Development for its Rep

Japan alaysia
- - IRDA (Iskandar Regional
| City of Kitakyushu | Development Authority)
Project Management " "
City of Pasir Gudang
| IGES | I |

Sw Corp (Solid Waste and Public

Kitakyushu Asian Center
Cleaning Management Corporation)

for Low Carbon Society

This study aims to assist the development of two JCM projects, namely “Exhaust Heat Recovery, Combined Heat & Power Supply and Saving
Energy in Industrial Estate” and “Low-carbon Type Waste Recycling and Waste to Energy Project”. Also this study also
assists an institutional development for its replication and scaling up.

Low-carbon City Development

Support for a Development of JCM Projects and an Institutional Development for its Replication

=D

IRDA (Iskandar Regional Devel Authority),
City of Pasir Gudang, Sw Corp

1GES Kitakyushu Urban Center,
Kitakyushu Asian Center for Low Carbon Society

Energy sector Solid waste sector
Promote utilizing waste heat in industrial parks, Introduce Promote industrial waste recycling and waste-to- energy
cogeneration plants technology

- NTT DATA Institute of . .
NTT DATA Institute of City of Pasir Gudang, Management City of Pasir Gudang,
Manasem?nt Consulting IRDA, local chemical Consulting Inc. IRDA, Sw Corp, Icclal |
nc. i 't companies, local
) ) Amita Co., Ltd, cemen L .
Japanese Engineering plants, I_f.:cal Ifcod Japanese Eng'ineering waste generators
companies processing plants Companies

Figure 4 Outline of the activities of the institutional design support

project aimed at realizing JCM and its disseminating in the Iskandar

region
Company A Company B Company C Company D Company E
Project Surfactant Epoxy resin Styrene monomer Polymer Paper bag
— . proquctien____ L production ________. production | production I production ____
Project (Low) (High) (High) (Medium) (Low)

Possibility  ______ "~ ____________\
At the present | Already company B AS projects As interested in Energy saving targets
time. it is Eot the |is  implementing ~abandoned due to | ..., saving @are set in factories,

G X . P
Situation time to renew | €Nergy conservation cost reasons in the project, already although there's
toward ; initiatives, but, with ~ Past,  considering have project  Possibility of energy
Energy varlous  €nergy= | fyrther energy  possibility of using | cangigates, Under saving  with  air
~ saving saving equipment. | concervation, it is  the subsidy scheme. consideration about conditioners, etc., the
implemen considering Renovation to LED possibility of equipment will not be
tation possibility of using  lighting in factory is utilization of subsidy ~renewed on timely
the subsidy scheme.  also considered. scheme basis.
Local
status
Shot at the site Shot at the site Shot at the site Shot at the site Shot at the site
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(3) LOU concluded between Kitakyushu city and IRDA
Kitakyushu City concluded LOU (Letter of Understanding) with
IRDA on August 22, 2016. It clearly stipulated that Kitakyushu City
will deepen its cooperative relationship in order to promote the
project aiming for the low carbonization of the entire Iskandar

region.

e

E—— T

Figure 5  Signature ceremony at the office

In the signing ceremony held on August 22, 2016, Kitakyushu
City declared its willingness to provide concrete project
implementation support for the introduction of waste disposal and
energy saving technologies from now on.

As a concrete example, Kitakyushu City introduced the FS
project for collecting with separation and incinerating municipal
solid waste which was carried out in JICA project in the past. In
addition, the city introduced cement-sourced fuelization technology
on industrial waste disposal.

In the field of energy conservation, Kitakyushu City introduced

15



cogeneration introduction project in Pasir Gudang city whose study
is being carried out in this project as well as high efficiency chiller
introduction project to shopping mall which was realized in
Indonesia in the past, and revealed that the city would conduct
survey activities aiming at transverse expansion from now on.

Also as IRDA, it was revealed that they are positively concerned
about the projects introduced and clarified their intention to

implement initiatives to realize by utilizing the characteristics of
the jurisdiction of the IRDA.

16



Chapter 2 Purpose and implementation structure of project

Formation possibility survey

2.1 Project outline (purpose and target area)
(1) Purpose of the project
(D Japan's international standing position and expectation for JCM

According to Japan's draft promise submitted to the Secretariat of the
United Nations Framework Convention on Climate Change in July 2015,
the realizable greenhouse gas reduction target consistent with energy mix
is said to be at the level (Approx. 1,042 million t-CO 2) of 26.0% reduction
compared with the FY 2013 level in FY 2030 (25.4% reduction compared
with FY 2005 level) by securing domestic emission reduction and absorption
volume.

Regarding the bilateral credit system (JCM), although it is not the basis
for accumulation of reduction targets, through dissemination of greenhouse
gas reduction technology, products, systems, services, infrastructure, etc. to
developing countries and implementation of countermeasures, in order to
utilize it to achieve Japan's reduction as well as quantitatively assess
Japan's contribution to reduction and absorption of greenhouse gas
emissions realized, by constructing and implementing JCM, it is expected to
reduce and absorb 50 to 100 million tons of CO2 by cumulative until 2030
by the projects of the Japanese Government within the budget of each year
separately from the contribution by private-sector business.

@ Expectations for Malaysia’s signing JCM
Meanwhile, Malaysia is an unsigned country of JCM and is expected to participate in
JCM soon, but now JCM's model project (equipment financing project) realized in
Malaysia is only the one to install a small-scale solar power generation system on the
roof of the office building. Given the survey results of the previous fiscal year, interests
of companies to JCM are high in Malaysia, and if the benefits of JCM are able to extend
to businesses having production facilities such as factories and administrative agencies

17



etc., it is expected that interest will also increase and the possibility of Malaysia's
participation in JCM will also increase.

@ Promotion of low carbonization aiming for credit acquisition

Based on the above points, in this project, in cooperation with Kitakyushu
City, which has the know-how of forming a low-carbon society, with the
Malaysia-Iskandar Regional Development Agency (IRDA) in a partnership
to realize a low-carbon society (August 2016 LOU: Letter of Understanding),
we will implement activities aimed at winning JCM credits targeting areas
with a large margin for CO 2 emissions from energy origin, based on the
results of activities last year. In this project, aiming to acquire JCM credits,
Kitakyushu City, which has know-how to form a low-carbon society, under
the cooperation with the Iskandar region in Malaysia, by focusing on energy
conservation fields that are considered to have a large potential for reducing
CO2 emissions originated from energy, implemented activities to construct
a system including local system operation in order to expand the

technologies of our country in a wider area.

(2) Target fields
@ Issues related to energy saving investment in Malaysia

As a result of the survey until the previous fiscal year, since Malaysia is blessed
with resources such as petroleum and natural gas, and as a result the cost of electricity
and natural gas is not so high, there are many cases where disregard to try to switch to
energy-saving facilities, as it is not possible to satisfy internal standards from the
viewpoint of economy, facilities that remain inefficient are still utilized. In those
companies, there is a high interest in the mechanism of JCM, and there was a voice
that, if the initial investment cost can be reduced in the equipment financing project, it
might be possible to reconsider the adoption of high-efficiency equipment that gave
up.
In the countries blessed with resources such as oil and natural gas, energy costs such
as electricity and natural gas are relatively inexpensive. For this reason, from an
economic point of view, there is no need to pay attention to energy conservation etc,
and, as investment profit is not necessarily good even if you try to make energy-saving
investment, it has become an issue that inefficient facilities tend to be utilized.
Particularly in companies that have been expanding into the country since long ago,
cases have been seen here and there where, even if energy saving investment was
planned, it was frozen.

18



@ Potential for energy saving investment and significance of JCM utilization

Based on the above issues, a hypothesis is set up such that the technology required
in Malaysia does not necessarily need to be a technique unprecedented in other
countries and that what is required are a cooling system with high efficiency and high
energy saving performance, renewable energy such as solar power generation, or a
mechanism of cogeneration utilizing natural gas which has high total energy utilization
efficiency and leads to low carbon emissions. We decided to conduct a survey,
thinking that it is possible to utilize technology that was not necessarily popular in
Malaysia but used in other countries.

Therefore, in this fiscal year's survey, following the last fiscal year, we examined in
detail the applicability of JCM mainly for businesses with production facilities such as
factories and local governments, and in order to contribute to Malaysia's early
participation in JCM and promote activities towards model realization, we set energy
conservation as target areas and implemented the study of the following two projects.

1. Introduction of cogeneration to a factory with steam demand
2. Conservation in factories and factory buildings

Although this project has been proven in other countries, as it aimed to apply
advanced low-carbon technology in Malaysia, we thought that if it succeeds it has a
large potential for Transverse expansion in Malaysia. In particular, in Malaysia where
energy cost is low and JCM's effect is large, and it was expected to contribute to
Malaysia’s JCM participation by spreading merits of JCM to many related companies.

19



Figure 2

1. Introduction of cogeneration to

factory with steam demand

Continuing from the last fiscal year, it will
consider in detail of the technology to
introduce the cogeneration system to the
petrochemical plant with electrothermal
demand (electric power 5 MW, steam 14 t/
h). In addition, finding potential companies
and others that have similar needs.

Project summary

2. Promotion of energy
conservation in factories and
buildings

Energy saving by introducing high-
efficiency cooling system in factories that
manufacture products requiring cooling.
Considering possibility of introduction of
roof of factories with severe direct sunlight
with solar power generation system that
can achieve both heat shield and power
generation among the factories that have
been in the field since long ago.

| cogeneration

high efficiency, solar panel, etc.
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2.2  Technology applied and related legal system

(1)  Technology applied

In this survey project, we examined the applicability of the following
technologies as a technology contributing to low carbonization of

companies moving to industrial estates.

(@D Cogeneration

Cogeneration system is a generic term for systems that produce
and supply electricity and heat from a heat source and is called
"cogeneration" or "combined heat and power supply" in Japan and
"Combined Heat & Power" or "Cogeneration" etc. overseas

As for Cogeneration, there are methods of utilizing heat generated
by internal combustion engines (engines, turbines), fuel cells to
generate heat, and generating electricity with steam boiler and
steam turbine and utilizing part of steam as heat is there.
Domestically, internal combustion engines are mainly used, and
boiler and turbine systems can be seen in large power plants with
partial heat supply and woody biomass cogeneration. In Europe and
the United States, the latter is a mainstream, although it is
gradually being replaced by natural gas combined cycle.

Generated electric power is supplied in connection with a
commercial grid, and steam and hot water generated from waste heat
are used as a heat source for manufacturing use in the
manufacturing industry, for absorption refrigerating machines for air
conditioning or for hot water supply.

In recent years, as the efficiency of the prime mover has advanced:
the power generation efficiency of 40% (LHV) or more, the waste heat
recovery efficiency of 35% (LHV) or more can be obtained by cascade
utilization of heat, achieving high overall efficiency has become
possible.4

4 https://www.ace.or.jp/web/chp/chp_0010.html
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Figure 6 Image of cogeneration system

@ Solar panel

It is a power generation system that, by using solar cells, converts
sunlight directly into electric power. It is one way to use solar energy
which is renewable energy.

As a technical feature, the amount of electricity generation is
dependent on sunshine and subject to involuntarily changes, while
relaxing the peak demand for electricity during the day and reducing
greenhouse gas emissions. The equipment consists of a solar cell, an
inverter (power conditioner) that converts electricity to the necessary
voltage and frequency, and a storage battery depending on
applications.

Although it involves emission of greenhouse gas at the time of
manufacturing etc., it does not discharge at all during power
generation. The value obtained by dividing the total emission during
the life cycle from the mining to the disposal by the total amount of
electricity generated during the life cycle (emission unit) is several
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tens of g-CO 2 / kWh, and it can be smaller by many orders of
magnitude compared with the emission by fossil fuel ,.
(@ High efficiency chiller

In this survey, chillers collectively refer to high efficiency chillers
equipped with a mechanism to increase energy saving and energy
usage efficiency by using inverters and an economizer for heat

utilization.
Regarding the detailed specifications of each technology, it was decided to

select the appropriate one after confirming the required specifications of
the local companies.
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(2)
@

elated legal system
Malaysia's environmental policy

The Environmental Quality Act (EQA) (Act 127) enacted in 1974,
and related regulations and orders are legal tools for dealing with
environmental problems. The Environment Agency (DOE) was also
established under this law. The organization belongs to the Ministry
of Science, Technology and Environment, but has strong independent
authority and has jurisdiction over EQA.

This law mandates obtaining a license to discharge waste to
designated facilities and to water and soil, and to generate noise
beyond acceptable conditions. If it does not comply with the
conditions stipulated in the license, it is subject to criminal penalty.
In 2002, the Ministry of Science, Technology and the Environment
announced that it will carry out national environmental policy
(NEP). NEP is applied to societies and government agencies and its
goal 1s to incorporate ideas aiming "sustainable development" in all
development plans, improve the quality of life, protect ecosystems,
protect natural resources and make responsible use. It is said that all
existing development plans and development plans to be developed in
the future must comply with NEP. NEP has been formulated by
taking into consideration economic and social development, and
protection of the environment. This policy points to the general
direction that government agencies, industries, and societies in
general should aim. The purpose of NEP is as follows.

1) Create a clean, safe, healthy, productive environment for present
and future generations

2) Protect national culture and heritage of nature with uniqueness

and diversity by participating in all sectors of a society

3) Enable sustainable lifestyle and various forms of consumption

and production activities.

24



To achieve the objective, the government incorporates the following
eight principles into NEP and defines economic development with
obligation on the environment.

1. Management of the environment
. Maintaining vitality and diversity of nature
. Continuous improvement of the quality of the environment
. Sustainable utilization of natural resources
. Integrated decision making
. The role of the private sector

] O Ot &~ W D

. Engagement and Accountability

8. Active participation in the international community

In order to allow the relationship between the environment and
development towards the realization of a sustainable world, NEP
forms a part of the purpose of putting into practice the oath of
Malaysia to adopt and carry out the principles of "Agenda 21"
adopted by the United Nations Conference on Environment and
Development. With the NEP, the government has launched a
Malaysian green strategy to promote the soundness of the
environment, and is focusing on fields such as improvement of
environmental awareness, effective management of natural
resources and environment, integrated development, prevention of
pollution and environmental deterioration. In 2009, the
government introduced the National Climate Change Policy
(NCCP) as part of the national plan on environmental protection.
In order to rationalize, adjust and implement existing legal
provisions and policies, NCCP aims to identify options and
strategies to achieve a low carbon economy by establishing a

committee across ministries and cultural backgrounds.

According to the Malaysian Ninth Plan (2006 - 2010), the
Ministry of Natural Resources and Environment announced plans
to introduce a star rating based on corporate environmental
management, including treatment of toxic waste. Backed by the
pollution problem becoming serious in the domestic market due to
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the outflow of coconut oil industry, this plan was originally targeted
at coconut oil manufacturing plants, but later other industries were
also included in a target. A provincial advisory committee was
established to conduct star evaluation every year. The
government hoped that, as part of a broader, comprehensive effort
aiming to reduce pollution, this plan will allow consumers to

purchase products of higher star ratings more aggressively.

According to the Malaysia 10th Plan (2011-2015), the Government
continually strives to develop a roadmap for responsive growth to the
climate and to enhance the efforts to protect national ecological
assets. Regarding carbon footprints, the government plans to focus on
the following areas over the next five years.

1) Carry out larger stimulus measures to promote investment in
renewable energy

2) Enhance energy efficiency

3) Improve management of solid waste

4) Protect forests

5) Reduce emissions to improve air quality
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@ Electricity and energy policy

Malaysia is blessed with abundant natural underground resources. On
the basis of 2000-2005, power is generated about 60% by natural gas,
about 30% by coal, and the remainder is by hydraulic power etc.
Occupancy of oil in electricity generation is low. Power generated by
renewable energy excluding hydropower will be less than 1%. In
Malaysia, technological development of energy conservation, high
efficiency improvement and diffusion of products has been given priority
in policies over development of renewable energy.

Malaysia's green strategy with NEP includes energy conservation and
dissemination of energy efficient technologies.

Regarding this field, the government promotes appropriate pricing
structure and technology transfer, sets standards on efficiency, and
provides information on consumers. The government recommends the
use of cleaner fossil fuels and alternative fuels to fossil fuels and the
development of clean and renewable energy sources.

Prime Minister Rhazak who took office in 2009 launched national
green technology policy. This policy is aimed at spreading green
technology as easily available while securing sustainable development
and nature conservation and minimizing the increase in energy
consumption. Through this policy, the government says it will reduce the
carbon footprint, promote sustainable growth, and accelerate the
development of the domestic economy. The Malaysian government also
provides funds, to carry out the policy, such as preparing policy financing
for companies that supply or use green technology.

Regarding this policy, as a financial stimulus measure, a soft loan
(long-term low interest loan) system of 1.5 billion ringgit (1 ringgit =
about 27.3 yen) was prepared. In this system, the government bears 2%
of the total interest, guarantees 60% of the loan amount, and the
financial institution bears risk of the remaining 40%. Under the national
green technology policy, green technology is defined as "development and
application of products, devices, and systems that are used to preserve

natural environment and natural resources, minimizing and reducing
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the impact of human activities." These products, equipment, and
systems are supposed to meet the following criteria.

1) Minimize environmental degradation

2) Keep greenhouse gas emissions zero or low

3) Promise healthy and better quality environment for safe use,
and for all forms of life

4) Save energy and natural resource usage

5) Promote the use of renewable resources

One of the measures taken by the government is the establishment of
the National Green Technology Council, where the prime minister chairs.
This council consists of 12 members from several ministries and discusses
policy implementation and other matters on green technology

The government is also taking the initiative in introducing green
technology to government facilities. For example, "Pusat Tenaga Malaysia
(Malaysian Energy Center)" was designed based on environmentally
friendly concepts and environmentally friendly technology. The center is
scheduled to be reorganized as a national green technology center which
plays a role as a central facility that sets standards and promotes green
technology

Regarding renewable energy, in 2001, the Ministry of Energy, Green
Technology and Water Resources has launched implementation of a small
scale renewable energy power plan to allow small scale power plants that
use renewable energy to supply electricity to equipment for a fee by way of
power supply network. This plan has been targeted for all kinds of
renewable energy sources such as biomass, biogas, municipal waste, solar
heat, mini hydropower, and wind power.

The government set a target to raise the ratio of renewable energy that
was less than 1% of the amount of electricity generation in 2009 to 5.5% by
2015. To support this plan, the government intends to establish a
renewable energy fund managed by the Ministry of Energy, Green
Technology and Water Resources, operated by the Sustainable Energy
Development Organization.
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@ FIT system

Outline of the FIT system in Malaysia is described from the viewpoint of

considering introduction of renewable energy centering on the introduction

of solar panels.

Currently, in Malaysia, the FIT system is being operated based on the

Sustainable Energy Development Agency Act enacted in 2011. The amount

of FIT has been reviewed each year while the background information such

as the penetration rate of PV is confirmed.

Figure 3 FIT system in Malaysia

Item

Contents

Introduction timing

20114F 2011

Target

Solar power, small hydraulic power, biomass,

biogas

Purchase price (as of May, 2014)

Solar power (individual, less than 4 kW) :
1.0184 [RM/kWh]

Solar power(Individual, over 4 kW and 12 kW
or less)) :0.9936 [RM/kWh]

Solar power(Except individuals, 4 kW or
less) : 1.0184 [RM/kWh]

Solar power(Except individuals, over 4 kW
and 24 kW or less) : 0.9936 [RM/kWh]

Solar power (Except individuals, over 24 kW
and 72 kW or less) : 0.8496 [RM/kWh]

Solar power (Except individuals, over 72 kW
and IMW or less) : 0.8208 [RM/kWh]

Solar power (Except individuals, overIMW
and 10MW or less) : 0.6840 [RM/kWh]
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Solar power (Except individuals, over10MW
and 30MW or less) : 0.6120 [RM/kWh]

small hydraulic power (less than 10MW) :
0.2400 [RM/kWh]

small hydraulic power (over10MW and
30MW or less) : 0.2300 [RM/kWHh]

Biomass (less than 10MW) : 0.3085
[RM/kWh]

Biomass (over 10MW and less than
20MW) : 0.2886 [RM/kWh]

Biomass (over20MW and 30MW or less)
: 0.2687 [RM/kWh]

Biogas (Iess than 4MW) : 0.3184 [RM/kWh]

Biogas(over4MW and 10MW or less) : 0.2985
[RM/kWh]

Biogas(over10MW and 30MW or less) :
0.2786 [RM/kWh]

Purchase period

Solar power 21 years

Small hydraulic power21 years
Biomass 16 years

Biogas 16 years

Remarks

The above is the base price, and there are
differences depending on the technology etc.

used
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@ Application process of FIT system

In operation of the FIT system, the Sustainability Energy
Development Authority (SEDA) was established in 2012 under the
jurisdiction of the Energy, Environmental Technology and Water
Ministry (KeTTHA) as a relevant administrative body. The main role of
SEDA 1is not only supervision of the FIT system but also Provision of
advice on renewable energy policy to government organizations,
promotion of renewable energy policy, development of sustainable
energy, proposal of enforcement and revision of sustainable energy laws
and regulations, to sustainable energy by private enterprises Promotion

of investment, proposal for tax incentives etc.
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2.3 Implementation Organization
The implementation organization of this research project is as follows

City of Lou

Kitakyushu St

(Cooperative Agreement)

B The entire project overseen based on the inter-city cooperation
m Coordination, discussions and approach with Government
organizations

NTT Data B Survey (direct consultation, technical studies, economic
evaluation, CO, emissions reduction evaluation, etc.)

Institute of B Coordination with related organizations aim to
Management commercialization
Consulting, Inc. B Preparation for application of equipment subsidy, if necessary.
W Setting, preparation, participation, management, etc. for
conferences

Figure 8 Implementation organization of this research project

(1)  Cooperative relationship between Kitakyushu City and IRDA

Since 2014, Kitakyushu city has been implementing activities to provide Pasir
Gudang city with know-how for realizing the low carbon society that the city has
accumulated. Specific activities include introduction of JCM to UTM (Malaysia
Institute of Technology) and Pasir Gudang city, introduction of companies that are
likely to be interested in JCM, introduction of JCM to companies in industrial
complex, consultation for individuals and companies of interest, technical examination
based on the needs of the clients, and reports on the results of examination, etc.

(2)  Significance of investigation using intercity collaboration

(D Easy access to the survey target site

Utilizing Intercity Collaboration makes it possible for neutral institutions such as
local governments and universities to introduce individual companies that are likely to
be interested in JCM, and access to companies will become easier. In addition, in the
consultation with individual companies, the involvement of local governments
improves the transparency and reliability of the activities. In particular, as in this
project, the partnership became the Iskandar Regional Development Agency and
cooperation with activities to realize "Low Carbon Society Blueprint™ promulgated by
the agency, it is assumed that it will be possible to develop activities for realizing low
carbonization for the entire Iskandar region including Pasir Gudang city.

@ Facilitation of administrative procedures and its secondary effects
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In addition to the above, in the case of Intercity Collaboration, as local governments
as public institutions that are close to private enterprises and the like existing in the
area concerned are involved, facilitation of various permission and approval
procedures, backup from the system aspect such as regulation of ordinances, etc. are
expected and smooth promotion of CO2 emission reduction project may be expected.

In addition, it is expected that guidance on safety and hygiene is expected by the
involvement of public institutions such as municipalities, and as a result, not only in
the factory of small and medium-sized enterprises in Malaysia but also in terms of
supplementary effects such as safety in factory operation and improvement of
productivity may be expected
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2.4

Survey method - Schedule

(1) Survey method
How to proceed with this survey project is organized in the table below.

Figure 4 Survey method

Activity
content

How to proceed Survey

Method and means of Survey

1.Introduction
of
cogeneration
to a factory

ODetailed examination by direct
consultation (technical consideration
such as conformity to local factory and
installation possibility etc.)

with steam | Since we are conducting | o confirmation of institutional aspects
demand joint examinations with | nsinility of supply of backup power
candidate enterprises of |y cace of introducing in-house power
joint venture compantes generation facility etc)
from the I_a_st'flscal Year, | 5 Economic consideration (possibility of
by utilizing the . : )
. scale merit by co-heating with other
accumulation so far and
. . plants)
detailed  consultations I
conducted directly, the O_A p055|b|I|t3_/ study o_f model _ _
application to the |mp_lemer!tat|on (eq_mpm('ant flnancmg
financing projects will be prOJ_ects) in Malaysia which is an
conducted according to | _Unsigned country of JCM
circumstances. O Decision-making based on the above
(When applying to equipment financing
project, preparation thereof)
O Discover opportunities for horizontal
development of similar projects
2. Promotion . . OIH. Detailed examination by direct
of energy .S'.nce we are cpnductmg consultation (especially examination of
saving in joint _examinations With | o0onomic efficiency, including
factories, S:a'ndldate enterprises _Of examination of improvement of cost
buildings, | JOINt venture companies | offe tiveness by scale-up)
etc. from the last fiscal year, | -\ possibility study of model

by utilizing the
accumulation so far and
detailed  consultations
conducted directly, the
application to the
financing projects will be
conducted according to
circumstances.

implementation (equipment financing
projects) in Malaysia which is an
unsigned country of JCM

O Decision-making based on the above
(When applying to equipment financing
project, preparation thereof)

O Discover opportunities for horizontal
development of similar projects
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(2) Schedule
The research schedule of this project is shown below

Figure 4 Research Schedule

Activity item
June | July
- . . f T T
1. introduction of cogeneration ‘consideration of model business industrialization in JCM unsigned countries
to a factory with steam demand fonsultation L L .chlculationlof | .
Ui L examinatiol consideration CO2 reduction oupport
companies '—|“ 1 T | degision-making
|
- - [
_2' prorr?otlon of er?efgy conservation |consideration of model business industrialization in JCM unsigned countries
in factories and buildings donsultation . -
with local |~ technical econom supportfor
companigs ~ ©Xamination eumidnraﬁommx:tw‘r" | decision-making
O field survey . . . .
O national conference . .
(about twice)
O  on-site workshop . k’ " f.l
i ICK-O nal
(about twice) briefing
O report writing . d
final
draft :
Version
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Chapter 3 Introduction of cogeneration to a factory with

steam demand

3.1

(D

Survey overview

Outline of the survey contents

Among the Iskandar areas, at a petrochemical factory located in the Pasir
Gudang area (hereinafter referred to as Company A), which is adjacent to the
earlier developed petrochemical complex, aiming for low carbon by
introducing cogeneration, we examined the possibility of JCM financing
project implementation. By introducing cogeneration, it is expected that the
total energy utilization efficiency will be improved to nearly 80%, and we
have continued the investigation from the last year, aiming to reduce CO2
emissions related to energy use within Company A.

factory

4 ) . Co-generation Fuel (natural gas)
: r" electricity
) // //"— Gas company
4 d i

Steam

Figure9 Image of cogeneration plant introduction

In this survey, with the aim of realizing more concrete projects, based on
the results of the survey until last fiscal year, along with examining
technologies such as conformity to the local factory and installation
possibility, and whether or not it is possible to supply backup power in case of
introducing in-house power generation facility and cooperate with other
factories existing in the same factory premises, the possibility of scale merit
are confirmed and examined.
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8.9MW| 5.5MW
M!hﬁ User A

Cogeneration system | 2ovh 10t/h
(#1) 70MW+20t/h
Selling s.ur‘plus 0.6MW
GOV
gas rates 7t/h

+Long term contract

1.3MW
Power User C
company 1t/h
1.5MW
User D
2t/h

Figure 7 Image of cogeneration introduction at multiple plants

(2) Outline of survey target site

The company that conducted the study in this project have electrothermal
demand (electric power of about 5 MW, steam of about 14 t / h). A company
currently uses 100% of the power supply from a grid (TNB) for power supply,
and boilers with natural gas boiling for steam.

As a substitute for this existing system, by introducing a cogeneration system,
we intend to not only reduce the amount of electricity purchased but also
generate tens of percent of the demanded amount of steam. In addition, by using
hot water discharged from the cogeneration system as the input of the existing
boilers, we aimed at reducing the gas consumption of the existing boilers as
well as examining it.
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3.2

(1) Selection of introduction technology

Technical study based on required specification

(@O Comparison of gas engines and gas turbines

As alternatives when introducing cogeneration systems, there

are gas engines or gas turbines as options. Technologies selected by

examining technologies from the viewpoints of whether there is

fluctuation in electricity demand and steam demand and whether

electricity or steam supply is given priority will be decided.

Figure 5 Comparison of gas engines and gas turbines
Technology Gas engine Gas turbines
Characteristi | -~Advancement of high | -Applicable when relatively

Cs

efficiency has resulted
in 41.6% LHV at 300
kW class and 49.5%
LHV at 8 MW class

-Applied to commercial
applications where the
ratio of electricity
demand is high, DSS
operation is carried
out. The waste heat is
recycled as warm
water, steam, hot
water, etc. and used in
waste heat utilization

equipment

-Small gas engine (less
than 50 kW) recovers
waste heat as warm

water.

large heat demand is involved
and power generation
capacity is MW class

-Power generation efficiency
1s 20 to 35%, waste heat
recovery efficiency is 60 to
50%, and it is adopted in
industrial plants and ground
cooling.

-1t 1s possible to widely deal
with liquid fuel, gas body fuel

or switching.
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System

drawing
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CR®

In addition, in order to increase the energy utilization efficiency of the
cogeneration system, it is necessary to keep operating at constant speed
close to full operation all the time.

Furthermore, the capacity of the steam supply boiler is not necessarily
flexibly expanded in size, and it is common in cases where size
development is carried out with constant increments.

For this reason, as a design for balancing the demand and supply of
steam and efficiently operating the cogeneration system, in general, it is
proposed to introduce a cogeneration system with a boiler capacity
slightly smaller than the demand volume to make it fully operational at
all times, and compensate the short for demand by introducing a single
boiler together with steam.

@ Selection of capacity of cogeneration system

We considered two scenarios in the introduction of cogeneration
system.

One is to introduce cogeneration that meets the electricity and steam
demand of only one company A

The other is, since there is a factory that has electricity and steam
demand similarly to Company A within the site of Company A, an option
to exercise the merit of scale from the viewpoint of cost and CO2
reduction by introducing a large-scale cogeneration system to share
electricity and steam with the other factory.
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* Required 5.5 MW of electric

power is supplied from + All of 40 tons of steam

cogeneration. amoupt required is
- Steam is partially supplied supplied from
from cogeneration while ISM only(5.5MW) cogeneration.
the economizer and * The boilers currently
existing boiler are used in use stop operation.
together for shortage. - Case @ Case @ %
[5 A =
= =
& &
£ -]
R #
+ All of 40 tons of steam Case 3@ Case @
amount required is supplied * All of 40 tons of steam
from cogeneration. amount required is
Steam is partially supplied DIC included supplied from

from cogeneration while cogeneration.
the economizer and (6.5MW) * The boilers currently
existing boiler are used

together for shortage. in use stop operation.

Figure 8 Case studied when introducing cogeneration

(2) System outline
Following the above-mentioned theory, after consultation based on
the demand of steam and electricity of Company A and considering
the design, it was decided to proceed with a direction of introducing
in Company A 5.2 MW of electricity generation capacity and 3 t / h of
steam supply amount.

The outline of the system to be introduced is shown in the next section.
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Figure 9 System Drawing
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(3) Operation image of introduction technology

In considering the introduction of cogeneration in this survey, we

assumed the following preconditions and a operational image

Figure 6 Items examined for cogeneration introduction and operational

1images
Consideration Operational image
item
Power -Purchase electricity from TNB for insufficient self-
purchased from | power generation
the grid -Purchase electricity from TNB when cogeneration
stops
Utilization of -Increase overall energy efficiency by supplying
waste heat steam using exhaust heat from cogeneration

-Decrease firing of existing boilers
-Increase total energy efficiency by utilizing hot
water to raise the temperature of feed water in

existing boilers

Merits -Comprehensive energy efficiency improvement
through waste heat utilization

-Reduction of the amount of TNB purchase Almost
total electric energy is supplied by cogeneration
-Total energy efficiency Target 79.8%

-It also serves as an alternative to an economizer

Demerits -In case of system power abnormality, operation is
stopped temporarily, then start it up to engine

capacity sequentially

Maintenance -Stop for 6 days every 4000 hours (166 days)

-Stop for 12 days every 8000 hours (333 days)
-During stop period, power will be purchased from
TNB, steam supplied by existing boiler
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3.3 Economic consideration for equipment introduction
(1)  Cost of installation of cogeneration system
According to the vendor who conducted the survey in this project, as a
result of consideration under the previous conditions, the estimated
initial investment cost necessary to introduce cogeneration in this project

1s turned out to be approximately 1.11 billion yen.

(2) Investment recovery simulation result
Investment recovery simulation was carried out to ask an
investment decision of Company A's investment in this project. The
simulation parameters for investment collection are as follows.

(@O Expenditure item
1) Initial investment
It is the cost of introducing cogeneration system. As stated
in the cost of introducing cogeneration system (1), it is 1,130

million yen.

2) Purchase price of natural gas
It is the cost of purchasing natural gas, which is the fuel
required for the operation of the cogeneration system. Along
with the fuel consumption of the system, certain expenses occur

every year

3) Maintenance costs
The necessary amount of costs incurred every year for the
maintenance of the cogeneration system is accumulated. Costs
for inspections to be carried out every year and accumulation
costs for overhaul once every several years are recorded in this.

Constant expenses occur every year
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4) Income item
(A) Reduction of electricity cost due to reduction of electricity
purchase quantity from grid
By running the cogeneration system it is possible to carry out

self-power generation and it is possible to reduce the amount of
electric power which had been purchased from the grid so far.
In accordance with this, the reduced electricity bill is regarded
as income, and it 1s made a material to consider investment

recovery.

(B) Reduction of gas bills due to reduction in fuel consumption of
existing boilers
By operating the cogeneration system, steam supply is mainly

performed from the cogeneration system. As for the boiler that
was in operation prior to the introduction of cogeneration, the
amount of fuel used by the boiler will be reduced as it becomes
sub-usage when cogeneration is stopped or when the steam
supply is insufficient. Along with this, considering the reduced
fuel cost as annual income, it 1s made a material to consider

investment recovery.

5) Consideration of investment recovery years
Based on the parameters shown in (1) and (2) above, we decided to

represent the investment recovery amount for one year as follows.

One year investment recovery amount=@21)+2@2)—D2)—D3)|

We investigated the economy with the model to recover the initial

investment amount by the above-mentioned annual income.

In the investigation, we considered several scenarios affecting the
above investment recovery amount. Specifically, four patterns of
scenarios were examined by combining the following two parameters,
which are conservative considerations

Parameters
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(3)

i.  Gas price (price increase or deferment)
ii.  Electricity price (price increase or deferment)

Scenarios
1. Both gas price and electricity price remain unchanged
ii.  Gas price increase, electricity rate keeping (the most
pessimistic case)
111. Gas price unchanged, electricity price rise (the most
optimistic case)
1v. Gas price increase, electricity price rise

In the most optimistic case, without JCM equipment Financing
support, the scenario with gas price unchanged and electricity price
rise requires 4 years until investment recovery while the most
pessimistic case of scenario with gas price increase and electricity
price rise takes 5 years to recover the investment.

Assuming that JCM equipment financing support are used and that
subsidies of up to 50% of the initial investment are obtained, the
investment recovery years are reduced to about a half of the above
results. That is, in the most optimistic case of the scenario with gas
prices are unchanged, electricity price rise scenario, investment
recovery takes two years, while the most pessimistic case of the
scenario with gas price unchanged, electricity price rise takes 2.5

years to recover investment.

Investment judgment

Based on the above results, we discussed with Company A the
investment decision for project implementation.

Even if JCM equipment financing support can be used, careful
consultation is necessary because investment payment will increase,
although the investment recovery period is less than three years.

Although, as long as JCM equipment financing support can be
used, investment may proceed, but, since as of the time of this report
(March 2017) Malaysia is not yet a signatory country of JCM, an
opportunity to acquire subsidies cannot be obtained. Therefore, it
was judged that investment in a hurry would not be conducted.
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3.4 Study on calculation method of CO2 reduction effect and
monitoring method
(1)  Calculation method of CO2 reduction effect by introducing
cogeneration system
Regarding the introduction of CO2 reduction cogeneration, a certain
calculation method of CO2 reduction effect has already been
established
Since the Public Interest Foundation Corporation Global
Environment Centre Foundation publishes a worksheet to calculate
the CO2 reduction effect of cogeneration when applying for JCM
equipment financing project, it was decided in this project that the
calculation of the CO2 reduction effect by realization of this project
should be the based on this calculation method.

The calculation sheet is shown below
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Figure 8

Calculation of CO2 emission reduction amount in cogeneration system Fill in yellew cell Automated calculation result
Project name :
@ CO2 emission reduction ton—CO2/year #DIV/D!
Q=Ry—Py
Ry Reference CO2 emissions ton—CO2/year
Py project CO2 emissions ton—CO2/year
@Calculation of Reference CO2 Emissions
Ry=Re+Rst+Rhw ton—C02/ year [#ovior |
Re CDZ2 emissions associated with power consumption of grids substituted by power generation by gas engine generator ton—CO2/ vear

Rst CO2 emission associated with fossil fusl consumption at a reference facility (boiler) replaced by steam supply from a gas engine from a heat recovery facility  ton—CO02/year
Rhw COZ2 emissions associated with fossil fuel consumption at a reference facility (boiler) replaced by hot water supply from a gas engine by heat recovery equipme ton-CO2/year

Re=0Gey * Egf 0]
Gey Bhnual power generation amount of gas engine excluding self power consumption (auxiliary equipment power consumption) of syste MWh.'year 0 |
Gey=I((Gas power generation capacity (kW) — auxiliary deviee er consumption (KW)) % annual operation time (h < year)) / 1000 Gas power generation capability (kW)
Egf CO2 emission factor of grid electric power ton—CO2Z/MWh Source: | Auxiliary equipment power consumption (kW)
(exIPCC in 2008) Annual operating time (h/year)
Rst=Qs/ 1 s % Esf #DIV/0! |
Qs Eleam calorie supplied and censumed by the heat recovery facility from the gas engine Gj/year 0]
Gs= (consumption steam heat quantity per hour (Mj / h)) X annual operation time (h / year)) / 1000 Consumed steam calorie per haur (M) /h)|
11 s Efficiency of refillless eguipment (boiler) (ex: 0.9) Annual operating time {h./year]|
Esf CO2 emission coefficient of energy (fossil fuel) used in Refarez equipment (boiler) ton—-C02/Gj
Source: | |
Rhw=Ghw/ 1} hw % Ehwf #DIV/D! |
Qhw Hbt water calorie supplied and consumed by the heat recovery facility from the gas engine Gi/year 0]
Qhw=/{consumed hot water heat quantity per hour (Mj / h)) X annual operating time (h / year)) / 1000 Consumed steam calorie per hour (Mj /h)[
11 hw Efficiency of refillless equipment (boiler) (ex: 0.9) I:’ Annual operating time (h/year)|
Ehwf CO2 emission coefficient of energy (fossil fuel) used in Refarez eguipment L!lnoiler] ton—-C02/Gj |
Source:

@Chlculation of project CO2 emissions

Py=Gey X 3600/ n g % (1/NCV) x Egf ton—-CO2/year #OIV./0!
1 g Power generation efficiency of gas engine (ex: 0.45)
MCV True calorific value of gas used Mj/Nm3  (1MWh=3600M)) True calorific value of gas us&d:[
Egf CO2 emission factor of gas used ton—-CO2/Nm3
[ | Source: | |
H#reference CO2 emission coefficient of electricity generated by gas engine = Py / Gey ton—CO0Z/ MWh
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(2)  CO2 reduction effect when realizing this project
The results of estimating the CO2 reduction effect at the time of realizing
this project are shown below.

[CO2HIEE]
FRRE= 44,906,400 kWh
J)yR R % 0.741 tCO2/MWh

FERIRASREMERE 17,400,240 NM3/year
EEACIRREERE 9,804,960 NM3/year

RKAHABMFEHE 435 GJ/FNM3
RAHAHEHRE 0.051 tCO2/GJ
FEECO2HIEE 50,126 tCO2/year
SETE M FAE 15 4

OO HNEREIZKSHIE 751,887 tCO2
ERXHE 750 FH/1tCO2

(3)  Monitoring method

Regarding the monitoring of the CO2 reduction amount, staff at
the site will focus on the monitoring. As necessary, Japanese
companies that will become consortium members will support it.
Staff will engage in daily data collection. A person in charge of
managerial office or higher is responsible for data confirmation and
monitoring procedure, and the project planning, execution,
monitoring results, and reporting are considered by officials in
charge of the operation of the office.
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3.5 Consideration for implementation of JCM
(1) Review of project implementation system

Government of Japan
Ministry of Environment

[ Global Environment Centre ]

Foundation (GEC)

International Consortium

lapanese Partner
— Representative D
Subsidy 50% (maximum) Company Consortium Agreement (Local Company)
»Management of »Procurement &
Program Operation
(including., » Monitoring of
Procurement, parameters which is
Installation and trial used as GHGs
operation)
EPC Contractor

» Design, manufactures, transport
and install machine

7 Leading a test operation

# Construction

Figure 10 Implementation system for JCM commercialization

(2) Confirmation of fund financing method, order placement,
confirmation of contract method

@O Fund financing method
Company A clarifies the intention to invest from its own resources at

the time of project implementation.
@ Ordering / contract method

Since Company A is a private company, basically it is possible to
place an order with a voluntary contract.
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3.6 Issues in implementation of JCM

(1)  Trends relating to the JCM signature of the Malaysian government

As of the end of 2016, the JCM system was not signed with the
Malaysian government. Although efforts have been made for signing,
including the implementation of a pilot project to introduce solar panels to
the roof of Kuala Lumpur's office building from FY 2014, it seems that the
attitude of the Malaysian government has not been changing at this time.

By acquiring equipment financing support, in order to promote the
introduction of low-carbon technologies that are not readily disseminated
in the normal business case (BaU) and make CO2 reduced by technology
introduction Japan credit, this project aims to realize JCM
implementation. The inter-government continued encouragement for
JCM signature is anticipated.

(2)  Schedule adjustment for factory operation

The factory of Company A currently operates 24 hours a day, 365 days,
and stops only at the limited timing: once every two years for two weeks, or
once every two years for two years. As the construction work of the plant is
carried out in conjunction with the timing of such maintenance, the timing
of JCM implementation needs to be conducted, also considering the in-
factory schedule

3.7 Future schedule

We will look ahead to the trend of intergovernmental negotiations
towards JCM signature in Malaysia. In order to be able to apply to JCM
equipment financing projects immediately after the signature to JCM 1is
concluded in the future, we will organize the study status so far.
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Chapter 4 Promotion of energy saving in factories, buildings,

etc.

4.1 Survey overview
(1) Outline of the survey contents

Among the Iskandar regions, aiming to reduce the carbonization of a
chemical plant in the Pasir Gudang region (hereinafter referred to as Company
B), which is adjacent to the earlier developed petrochemical complex, the
possibility of JCM implementation has been studied since last year.

The topics which considered JCM implementation covered the following four
items. In this fiscal year, we have continued to examine 1 and 2, which seems to
be a large CO 2 emission reduction effect among these.

Figure 9 Items considered for JCM implementation at Company B

Assumed equipment | Possible effects | Comment and remarks of

company B
1.Cooling warehouse | -Reduction of Since the warehouse roof is
to the roof CO2 emissions | wide and the cooling cost is
Introduction of solar | by system increased by the heat from the
panel substitution roof, installing solar panels is

-(As a secondary | of interest.
effect) heat
shielding effect

2.Cooling warehouse | -Energy saving | -An issue 1s high running cost
Compressor renewal | of cooling of cooling facilities (14 units in
warehouse total) in the cooling warehouse.
-Since there are compressors (5
units) with comparatively close
to updating times, the project

composition possibility is high.

3. LED lighting in -Energy saving | -Because the frequencies of

cooling warehouse of cooling usage is small, energy saving
warehouse effect is not expected.
4.Fuel conversion of | -Reduction of -There are two boilers, one of
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boiler (light oil to
natural gas)

CO2 emissions
by fuel

conversion

which is operating 24 hours a
day, 365 days

-Boiler fuel conversion (natural
gas) is under consideration

-In order to change fuel, it is
necessary to obtain approval
from the government in

advance

(2) Outline of survey target site
The company that conducted the study in this project is a Japanese chemical
factory with a site of about 30,500 m 2, using boilers and cooling warehouse in
product manufacturing process.
Recognizing that the overall energy consumption per year is high, the
company is taking energy saving measures that can be practiced on a day-to-day
basis such as turning off the office lights and air conditioners frequently. The
company is hoping, through making use of JCM, to realize large-scale energy
saving by renewal of facilities related to manufacturing this time
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4.2 Implementation of technical review based on required
specifications

(1) Selection of introduction technology

(D Solar panel

Regarding the strength of the warehouse roof of Company B,
assuming that it has 10 kg load capacity per 1 m 2, we studied the
number of solar panel installable on the cooling warehouse roof.

For the equipment to be installed, we selected Japanese-made panels
capable of high-efficiency and long-term power generation, and
examined the number of installable panels from the viewpoint of the
roof area of the warehouse roof and the load capacity.

@ Compressor

We conducted a walk-through survey of air conditioning equipment
manufacturers and Company B’s cooling warehouse with the aim of
improving the efficiency of the cooling warehouse. Based on the
specifications and operation status of equipment currently being
introduced, we examined the possibility of further energy saving by
facility effect. However, it has turned out that some highly efficient
equipment has already been introduced. In addition, regarding the
fluctuation of cooling demand with the lapse of time accompanying the
sunshine etc., It has become clear that the operation with high
rationality from the economic view point may be achievable by
controlling existing fixed-speed compressors with turning the power
supply on and off rather than by controlling each of the currently
introduced devices with inverters.

Based on this result, we decided not to study the renovation to new

compressors or the introduction of new compressors.
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4.3 Economic consideration for equipment introduction
(1)  Expenses for equipment introduction
(D Solar panel

According to the vendor on which we conducted the survey in this
project, as a result of consideration under the previous conditions, it
has become clear that the estimated initial investment cost necessary
for introducing the solar panels in this project is about 60 million yen.

Although the FIT system exists in Malaysia, as the purpose of
introducing the solar panel in this project was to reduce the amount of
electricity purchased from the grid, we calculated the investment
recovery years by assuming the amount of purchased electricity
reduction as revenue.

In addition to being relatively inexpensive in Malaysia's electricity
bill, as the initial investment is large, it is estimated that it takes
about 33 years without subsidy to recover the investment. Even if JCM
equipment subsidies are obtained, and even if it is half-subsidized, it
will be a very long story: about 17 years for investment collection.
Therefore, considering the introduction of a cheaper panel as a
potential option, we will proceed with study for realizing the project
with taking into account of the trend of the price of electricity in
Malaysia.

@ Compressor

As for the compressor renewal, for the reasons stated above,
economic feasibility study regarding JCM implementation was not
examined.
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4.4 Study on calculation method of CO2 reduction effect and
monitoring method
(1)  Calculation method of CO2 reduction effect on introduction of solar
panel
As a methodology for introducing solar panels, Palau's PW_AMO001 Displacement
of Grid and Captive Genset Electricity by a Small-scale Solar PV System has
already been approved. Therefore, based on PW_AMO01, the way of thinking based

on methodology creation is described.

@ Eligibility requirements
Eligibility requirements are defined as follows.

Table7 Eligibility requirements for calculation of CO2 reduction effect on
photovoltaic power generation system

Eligibility requirement

Requirement | The project installs solar PV system(s).
1

Requirement | The solar PV system is connected to the internal power

2 grid of the project site and/or to the grid for displacing
grid electricity and/or captive electricity at the project
site.

Requirement | The PV modules have obtained a certification of design
3 qualifications (IEC 61215, IEC 61646 or IEC 62108) and
safety qualification (IEC 61730-1 and IEC 61730-2).

Requirement | The equipment to monitor output power of the solar PV

4 system and irradiance is installed at the project site.

Requirement 1 states that it is a project to introduce photovoltaic power
generation system. Requirement 2 states about the grid connection of the
photovoltaic power generation system, Requirement 3 states about the
presence or absence of design certification of the solar cell module to be
introduced, and Requirement 4 states about the equipment and irradiance
of the photovoltaic power generation system.

It 1s believed to be necessary to set similar requirements in Malaysia.
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(D Parameters to be set in advance before application for project
registration
The parameters that should be set beforehand before application for
project registration are the CO2 emission coefficient of the grid and the self-
power as the reference. In the case of PW_AMOO01, it is calculated based on
the power generation efficiency of 49% using diesel fuel as a power source.
The default value is set as 0.533 t CO 2/ MWh, which i1s the domestic power
emission factor.
It is necessary to set similar conditions in Malaysia. With regard to the
power emission factor, it is assumed that the latest power emission factor

prescribed in Malaysia will be utilize.

@ Setting and Calculating Reference Emissions
Reference emission is calculated by multiplying the amount of electricity
generated by the photovoltaic power generation system that is the project
facility and the reference CO2 emission coefficient of the grid and autogenic

electricity.

@ Calculation of project emissions
The project emissions volume is defined as 0.

@ Setting monitoring method
PW_AMOO01 sets the monitoring method as the amount of power generated
by the PV system as the project facility.

(2)  Calculation method of CO2 reduction effect on compressor
introduction

@ Eligibility requirement

Eligibility requirements may be restrictions on the place, technology,
capacity (capacity) to which methodology is applied. In this project, it is
conceivable to limit the cooling compressor in the warehouse as the target.
Regarding technology, adopting the cooling compressor of the condensing
unit in this project is considered. From this, it is possible to limit to
condensing units. With regard to capacity, it is considered that it will be set
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to the extent that the cooling compressor circulating in Malaysia is
investigated and the efficiency of reference equipment can be determined.
As for the other items to consider as a requirement, it is also necessary to
set benchmarks on cooling compressors to which the methodology is applied,
requirements for periodic verification, and requirements for ozone
depletion potential

@ Parameters to be set in advance before project registration application

Parameters to be set beforehand before application for project registration
may include power emission factor, reference and efficiency of project
facilities. Regarding the efficiency of the project facilities, it is decided to
adopt the catalog value while, regarding the efficiency of the reference
facility, it is conceivable to investigate the product efficiency of the top
share maker in Malaysia and to adopt the best efficiency value as the
efficiency of the reference facility.

@ Setting and Calculating Reference Emissions

The reference emission amount is considered to be calculated by
multiplying the power consumption of the project facility, the efficiency
ratio of the project facility and the reference facility, and the electric power
emission factor. For the power emission factor, the latest figures specified
in Malaysia will be adopted.
@ Calculation of project emissions

As for the project emissions, it is considered to calculate it by multiplying
the power consumption of the project facility by the electricity emission
coefficient.

® Setting monitoring method
As the setting of the monitoring method, the power consumption of the
compressor set for the project emission amount and the purchased electric

power amount from the grid, etc. are assumed.
® Monitoring organization

Although Japanese companies that are members of the consortium

support it as necessary, monitoring, such as collecting data on a daily basis,
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will be carried out mainly by on-site staff. Personnel, manager or higher,
in charge will be responsible for data checking and monitoring procedures.
As for the project planning and execution, monitoring results, reports, etc.,

the company representative is considering taking charge of it
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4.5 Consideration for Implementation of JCM

(1)  Review of project implementation organization

Government of Japan

Ministry of Environment
p. S

Global Environment Centre
Foundation (GEC)

Japanese
Representative
Company

Subsidy 50% (maximum)

»Management of
Program
(including.,
Procurement,
Installation and trial
operation)

International Consortium

Partner
(Local Company)

Consortium Agreement

#Procurement &

Operation

# Monitoring of
parameters which is
used as GHGs

EPC Contractor

# Design, manufactures, transport
and install machine

# Leading a test operation

# Construction

Figure 11 Assumed project implementation Organization

(2)  Confirmation of fund financing method, order placement, and

confirmation of contract method

@O Fund financing method

Company B clarifies the intention to invest with self-fund resources at

the time of project implementation

@ Ordering / contract method

Since Company B is a private company, basically it is possible to

place an order with a voluntary contract.
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4.6 Issues in implementation

(1)  Trends relating to the JCM signature of the Malaysian government

As of the end of 2016, the JCM framework was not signed with the
Malaysian government. Although efforts have been made for signing,
including the implementation of a pilot project to introduce solar panels to
the roof of Kuala Lumpur's office building from FY 2014, it seems that the
attitude of the Malaysian government has not been changing at this time.

By acquiring equipment financing support, in order to promote the
introduction of low-carbon technologies that are not readily disseminated
in the normal business case (BaU) and make CO2 reduced by technology
introduction Japan credit, this project aims to realize JCM
implementation. The inter-government continued encouragement for
JCM signature is anticipated.

4.7 Future schedule

We will look ahead to the trend of intergovernmental negotiations
towards JCM signature in Malaysia. In order to be able to apply to JCM
equipment financing projects immediately after the signature to JCM is
concluded in the future, we will organize the study status so far.
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4.8 Establish operational foundation by establishing relationship
with IRDA

(1) Potential for implementing JCM project in Malaysia
In this fiscal year's survey, we introduced new JCM Financing scheme to other
companies besides Company A and Company B, and carried out activities to
uncover projects. As a result, it became clear that there is a potential for JCM

implementation for the following projects

Figure 8 Projects with the possibility of JCM implementation in Malaysia

Installation of gas-

Installation of Waste Heat

Planning Installation of Co- R tem i engine by collecting
Project generation system sesNo By =aIh 1) methane gas from
cement factory I g
andfill site
Contents Introduce cogeneration for | Introduce waste heat Collecting methane gas
companies with electricity recovery power plant to generated from landfill
demand and thermal cement kiln not attached with | waste, and generate
demand. waste heat recovery facility. | electricity with a gas
engine
Technology | Co-generation Woaste heat recovery system | Gas engine
Comments |+ The imbalance between |+ Electricity price » It recovers methane
from price increases of gas preferential treatment gas generated in the
company in and electricity prices system for cement plants large-scale general
Malaysia (only gas price rises) was abolished in 2016, waste landfill site
makes cost merit of and cement companies located in the northern
introducing cogeneration began to be interested in part of KL and uses it
less likely, so there are a reducing energy costs. as fuel for gas engines.
lot of companies facing + Most Malaysian cement The 4.4 MW engine is
the introduction, so if kilns do not have a waste already in place and
there is a system like heat recovery plant. will be expanded in the
JCM, boosting capital future.
investment .
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Chapter 5 Holding Workshop

5.1 Workshop to be held at the location of domestic municipalities
(1) Overview
"Bilateral Credit (JCM) Intercity Collaboration Seminar" was held

for domestic municipalities that have entrusted JCM project
formation possibility research projects utilizing Intercity
Collaboration, and staff and related companies of Asian
municipalities. Organized by the Ministry of the Environment, the
workshop was held in Kitakyushu City and Tokyo a total of twice in a
year

(2) Date and time held
In Kitakyushu city: 9:30 to 17:45 on October 20, 2016
In Tokyo metropolitan area: 9:00 to 17:00 on January 23, 2017

(3) Contents
Each seminar was held in the following program.
@ In Kitakyushu city
Opening remarks
JCM Intercity Collaboration project and JCM fund financing
scheme
Case study of JCM project by learning from successful
examples of advancing JCM equipment financing projects
Topic provides: Technical selection and budgeting in general
waste disposal - Cases of general waste disposal -
Case study of overseas municipalities participating in
Intercity Collaboration projects in FY2008
Discussion 1:Status of survey performance and issues in
implementation etc. of F/ S
Discussion 2:Issues and solutions in survey performance and
implementation of F / S
Closing
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@ In Tokyo metropolitan area
(Morning section) Private seminar
Greeting from the organizer
Project case briefing session
Overview of fund scheme
(Afternoon section) Open seminar
Greeting from the organizer
Introduction of financial support schemes and examples to
promote low carbonization in Asian cities
Examples of actions taken by participating cities of Intercity
Collaboration projects
Panel Discussion

Closing remarks

(4) Reference materials
Minutes from participating in the seminar on the day and materials
used by our company for presentation are attached as reference
materials.
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(Memo 1)

JCM City to City Collaboration workshop at Kitakyushu

Thursday, October 20, 2016
9:30~17:30
At: RIHGA Royal Hotel Kokura 3F

Participants: See attachments and handouts. Below all titles are omitted.
Mr. Muraoka, Ms. Yamakawa (Record), NTT Data Institute of
Management Consulting, Inc.,

Contents;

® Greeting from Ministry of the Environment (Mr. Mizutani, Manager,

International Cooperation Office, Ministry of the Environment)

>

Expressing expectation for spread of Intercity Collaboration
projects

® Explanation about JCM

>

>

Mr. Sai, International Cooperation Office, Ministry of the

Environment

< Explanation of JCM overview, Introduction of Intercity
Collaboration FS

<~ Vietnam is the most successful from the number of cases

Mr. Saito, GEC

<~ Explanation of equipment financing projects, tasks in
implementation

<> Number of cases expanded to 85 cases this year. However, the
bias for each country remains large. For example, there are
zero case in Chile, and there are other countries that only one
or two projects have been implemented yet.

< When the standard of cost effectiveness is not satisfied, subsidy

reduction may occur.
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<>

The following issues may be raised up to now.
No representative company is found
Lack of understanding of partner participants
Financing Prospect for j partner participants (There are
cases where loans were not really accepted)
Confirmation of contract conditions since it is a maximum
of 3 years, it takes time to establish SPC although it is
depending on a country, confirmation whether bidding is

required or not

» Mr. Ozawa, International Cooperation Office, Ministry of the

Environment

<>
<>

<>

<>

about JFJCM (Japan Fund For JCM)
Established fund in ADB from 2014 and contributed 1.2 billion
to the fund in 2016
Full amount of the project cannot be subsidized. It will serve as
a grant for the addition of superior low-carbon equipment. The
rest 1s supposed to use ADB's normal loan
Target countries are 10 developing countries, which joins as
ADB members, among JCM signatory countries (Bangladesh,
Cambodia, Indonesia, Laos, Maldives, Mongolia, Palau,
Vietnam, Myanmar, Thailand)
Features, differences from JCM equipment financing
The subsidy rate is 10% of the total cost of the project (the
denominator also includes parts that do not contribute to
CO2 reduction)
Reception open all year round.
Local subsidiary may apply. The composition of the
international consortium is unnecessary.
Verification can also be financially assisted through
technical assistance scheme.
About the application process
Depending on the maturity, it takes about half a year to 2 to
3 years to adopt. Suited for Infrastructure etc.
Adopted case
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There is only one case in the past: Smart Mal grid of
Maldives.
The projects to be adopted soon are those that change

transformers to amorphous in Mongolia

® C(Case study of JCM projects learned from equipment financing success

example

» Mr. Muraoka, NTT Data Institute of Management Consulting, Inc.

<>

How to proceed with the survey project, Surabaya shopping
mall and Vietnam foundry factory, cement waste heat recovery
power generation were introduced

Challenges faced through the survey project

Financial statements do not come out in Indonesia

There are several financial statements found in Vietnam.
As for the monitoring for the statutory useful life: Mismatch
of the life of the building and the service life of the facility
There is no certain rule about how to capture credit

Price negotiation is severe when introducing equipment
The issue of who will take foreign exchange risk.

The fact that consulting is necessary for technology theory

» Yokohama City - Batam
< Yokohama City conducted consulting on improvement of

operation of chiller

< Issues

By personnel revision, when the person in charge is
changed, the consultation started from scratch.

It takes time because the understanding of the other party's
JCM financing program is inadequate

Confirmation of conditions requiring bidding is needed.

® OverallQ & A
> Q: (from IGES) Relationship between Tam City and Yokohama
City, contents of cooperation?

<> A:Because there is no credit from the Japanese company side, a
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mechanism to being trusted by the city involvement is under
implementation. (Mr. Hirokawa)

> Q' Would like to know details of JFJCM's Agri Project. (Asia
Gateway)
< At As this project is not officially approved yet, it is too soft to
be published at the present time(MOE)

» Comment on NTT's presentation:

Is the issue of schedule that the investment schedule and the

application schedule do not match? If it is a bidding case, it may be

said that it is conditionally adopted. In addition, there are

secondary public invitations, I would like to be able to operate as

flexible as possible. (MOE)

<> Understood. In the case of private enterprises, there is a
direction that they cannot wait for working under the rules
such as having to sign a contract after receiving a grant
decision. (Mr. Muraoka)

® Topic provision: Technology selection and budgeting in general waste
disposal (Mr. Takeuchi)
» Q: What is the most important thing in carrying out general waste
disposal in ASEAN in the future? (Mr. Ozawa, MOE)
< A!To gain an understanding to residents. (Mr. Takeuchi)
<> A:! The problem that the plant made in Japan is high. However,
when conducting maintenance for many years, they feel its high
quality. Since introduction of an inexpensive plant leads to
problems during maintenance such as not being able to operate
stably, it is necessary to check the contents as well as the cost

» Q: It is not only the cost but the contents, but what is the procedure
for bidding? (MOE)
< A: Manufacturer hearing should be open. As a city, 1.
Presentation of furnace type incineration capability, 2.
Schedule, 3. Hear from the budget. (Mr. Takeuchi)
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<~ A! Based on this, created a deep specification document. Since a
detailed proposal comes from the manufacturer, we will
examine it based on the proposal. (Mr. Takeuchi)

» Q' It is said that 12 companies were bidding companies, but from
what viewpoint a successful bidder was chosen? (MOE)

< A!Itis a price. Whether to make a comprehensive evaluation is
decided according to the situation. (Mr. Takeuchi)

» Q: When talking to the manufacturer, what kinds of information
are presented such as garbage composition? (MOE)
<> A Present only a bare skeleton and collect widely applicable
information. (Mr. Takeuchi)

® Introduction of participating local governments participating Intercity
Collaboration
» Cambodia - City of Phnom Penh: Mr. Para Sor
< In collaboration with Kitakyushu city, City of Phnom Penh is now
proceeding the study for proper waste management, recycling, energy
efficiency enhancement, green production etc.

» Cambodia - City of Siem Reap: Mr. Sophean Ung
< Formulated policies aimed at lowering carbon emissions mainly
focusing on waste disposal
<> Hope to be able to learn techniques to realize low-carbon urban
development through Intercity Collaboration

» Batam City, Indonesia Mr. Azril Apransyah
< Collaboration with Yokohama City. It is an island region and is
considering JCM implementation centering on solar panel

introduction

» Malaysia Iskandar Regional Development Authority Mr. Velerie

Siambun
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< Collaboration with Kitakyushu City. As an Iskandar plan, we
aim to reduce CO2 emissions by 40% compared to 2005 by 2025
< LOU was signed off, but it is a challenge to raise funds.

Overall Q&A
<> Please let me know if there are issues with high priority in each
city. MOE)
Garbage problem in Siem Reap. (Siem Reap)

Mongolia - Ulaanbaatar city Mr. Galymbek Khaltai

<> Collaboration with Hokkaido

<> Air pollution due to coal use in boilers and heating appliances is
serious

<> We are building a system that can monitor the state of air
pollution on the WEB network, but we would like to focus on

creating a mechanism to control air pollution.

Myanmar - Ayahwadi Division Mr. Aung Khaing Soe

< The country has established the Green Economic Policy
Framework (GEPF), and there is a framework of development
aiming for low carbon growth.

<> The main issue is lack of the proper disposal of waste and we
are hoping for activities including capacity building from
Intercity Collaboration.

Myanmar Yangon City Mr. KO KO Kyaw Zywa

< Collaborating with Kawasaki City

<> As part of the realization of a low-carbon society in Yangon, we
are considering the construction of W2E plant

<> Also implemented solar panels as a pilot project.

Thailand Rayong Province, Mr. Suriya Siriwat, Industrial Estate

Authority Thailand, Ms. Husna

< In Rayong prefecture, during the W2E study of municipal solid
waste, 1000t is occurred daily, of which 56% is garbage.
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< We are considering introducing cogeneration at Map Ta Phut
industrial park and introducing high efficiency chiller to eco
center.

» Vietnam ‘Hai Phong City Mr. Do Quang Hung
< People's Committee and deputy director of the Finance Bureau
participated.
< We are hoping for Intercity Collaboration to help it grow as a
green port city.

> Q&A
< I want to know the current situation of the project being
implemented in Rayong prefecture. (MOE)
As for the introduction of cogeneration, F'S is continuously
under implementation.

The Eco Center is pursuing consultations for budgeting.

< As for the waste power generation, what kind of technology is
being considered as JCM? (Mr. Yokohama)
Power generation system for incineration. Map Ta Phut
City)
It is the power generation as part of the waste power
generation plant. (Kitakyushu city)

® Discussion 1 FS situation and issues in implementation

» As for the waste disposal and water treatment, etc., the primary
concerns is whether local policies will be realized. Needing long-
term support. (Fukushima City)

» By taking long time axis, education of people is necessary.
(Yokohama)

» T understood that the municipality is carrying out capacity building
as part of the master plan support. AS for the hope of devices
with a long-term perspective, I would like to include it in future
policy review by taking advantage of the JICA.
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® Discussion 2 Issues and solutions in F'S Investigation and

implementation

> Introduction of Intercity Collaboration cases (Kawasaki City,
Yokohama City, Kitakyushu City)
Yokohama and Kawasaki have commonly implemented a water

>

purification pump and solar panels of the Waterworks Bureau.

Issues of Intercity Collaboration

<>

Output setting. I think that not only short-term things but also
mid- and long-term perspectives are necessary. (Kawasaki
City).

Differentiation from JICA is necessary. Under the participation
of municipalities and private enterprises, separation of their
own roles, efforts to establish as business. (Nippon Koei Co.,
Ltd)

I want to realize the application of JCM in B 2 B and B 2 G for
the low carbonization of the entire city. (Kawasaki City)
Finetech Inc. is a member of YPORT's SME alliance that aims
to reduce CO2 emissions by energy management and new
materials. (Finetech Inc.)

With the project of Vietnam's cement factory waste heat
recovery power generation, there was a problem that money did
not flow to state enterprises. In addition to governmental
administration + governmental administration, consideration
with the country is necessary. (Kitakyushu city)

As for the timing of municipal garbage bidding, there are
restrictions on equipment financing projects. (MOE)

End of the memo 1
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(Memo 2)

JCM Intercity Collaboration Seminar at Tokyo
Discussion notes

Monday, January 23, 2017
Morning section: 9:00 to 11:00
At TKP Shinbashi Conference Center

Afternoon section: 14:00 to 17:00
At TIino Hall & Conference Center 4th floor Room B

Participants (titles omitted):
For attendees in the morning, see the list of participants
Approximately 150 participants in the afternoon
For both sections, Ms. Yamakawa and Mr. Ajiro participated from our

company.

Contents
<Morning section>
e Part One
For details of discussion, refer to the handouts. The contents are briefly
shown below.
[Asia Gateway Corporation: Cambodia - Siem Reap Province]

» In cooperation with Kanagawa Prefecture and Siem Reap, we
support three kinds of energy, transportation, municipal waste.

» Introduction of photovoltaic power generation system to a hotel,
Waste to Energy using hotel municipal waste, and E-TukTuk etc. are
being studied. We are considering, through establishing SPV,
introducing solar power generation system to hotel roof.

[JFE Engineering Co., Ltd.: Indonesia - Bali State]
» We are considering garbage incineration power generation. We are
conducting a survey of, including examination of MRV methodology,
startup of SPV, Tipping Fee and assumption of revenue by FIT.
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» Funding, selection of EPC companies, detailed discussion of Tipping

Fee, and confirmation of legal system are four issues.

[ Mitsubishi Research Institute Co., Ltd.: Myanmar - Ayahawi

Division]

» We are considering waste and water treatment related in Pathein
industrial city under construction. We are collaborating with
Fukushima City. We plan to formulate projects such as rice husk
power generation projects and introduction of photovoltaic power

generation systems at sewage treatment plants.

[Ex Research Institute Ltd.: Rayong Province, Thailand]

» We are aiming for JCM project of waste disposal facility in Rayong
prefecture in eastern Thailand to solve waste disposal task. Garbage
sorting —  Combustion of combustibles —  Generation by
combustion heat — Selling electricity to the grid is assumed. 1,500
tons of garbage occurred in the prefecture

[NTT Data Institute of Management Consulting, Inc. : Rayong province,
Thailand]
» Low carbonization, introduction of cogeneration into chemical plants.
The exhaust heat recovery plant in Saraburi province was also JCM
projected

[Nikken Sekkei Civil Co., Ltd.: Cambodia - Phnom Penh City]
» Progress on the action plan was explained. In six areas we are
organizing tasks, conducting an action plan, and discovering pilot

projects, etc.

[ NTT Data Institute of Management Consulting, Inc. Cambodia
Phnom Penh City]
» Introduction of research proposals in the energy field. We are
conducting surveys for large hospitals, large shopping malls and

large cement factories.
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[NTT Data Institute of Management Consulting, Inc. Haiphong City]
» Introduction of research projects in the energy field. We are
conducting surveys for large hospitals, large shopping malls and

large cement factories.

[ NTT Data Institute of Management Consulting, Inc. Malaysia
Iskandar District]
» We are excavating projects based on LOU in Kitakyushu city and
IRDA. We are considering introducing 5 MW cogeneration of low
carbon technology to an industrial park.

ePart 2
For details of discussion, please refer to the handouts. The contents are
briefly shown below.
[Public Interest Foundation Corporation Global Environment Centre

Foundation JCM equipment financing projects]

» Subsidy of up to 50% of the initial investment amount. The budget
for fiscal year 2007 is about 6 billion yen. As for the country, there
are many projects in Thailand, Indonesia and Vietnam. Solar panels,
chillers and boilers are top 3 in technology. For cost-effectiveness,
guidelines for evaluation are 4000 yen / tCO 2.

[Asian Development Bank About JFJCM]

» Established with the support of the Ministry of the Environment of
Japan. Investment of 42.6 Million USD from Ministry of the
Environment between 2014-2016. One JCM partner country and 11
member countries of ADB will be target countries (Mongolia,
Bangladesh, Maldives, Vietnam, Laos, Indonesia, Palau, Cambodia,
Myanmar, Thailand, Philippines). In addition to the project of ADB,
10% of the project cost is subsidized as Grant or Interest Subsidy.

[Mitsubishi UFJ Morgan Stanley Securities Co., Ltd. Green Climate
Fund]
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> GCF: Green Climate Fund. 48 countries, 10.3 Billion USD
fund. The fund is allocated equally to adaptation and

mitigation.

75



Afternoon section

[Greeting from Mr. Naruhiro Kajihara, Ministry of the Environment]

>

About 50% of the population is concentrated in urban areas, and
more than 70% of CO2 emissions are generated from urban areas. It

is extremely important to reduce CO2 in urban areas.

[ Mr. Sai, Ministry of the Environment About JCM Intercity
Collaboration Project]

>

Myanmar was added to a partner country on January 12, 2017. A
workshop in Kitakyushu city was held on 20 and 21 October 2016.
Even at COP 22 in Makelash, Intercity Collaboration Project was
itroduced as a side event on November 8, 2016.

We are also looking for Intercity Collaboration projects for next fiscal
year. Public announcement at the end of February, proposals in
March, decisions taken at the end of March are planned.

[ Mr. Bannai, Public Interest Foundation Corporation Global

Environment Centre Foundation about JCM equipment financing

projects]

>

Subsidy of up to 50% of the initial investment amount. The budget
for fiscal year 2007 is about 6 billion yen. Public offering in early
April, deadline for proposals in May, project selection at the end of
July.

As for the achievements so far, many countries have Thailand,
Indonesia and Vietnam projects. Solar panels, chillers and boilers
are top 3 in technology. As cost-effectiveness, 4000 yen / tCO 2 is a

guideline for evaluation

[Mr. Teshima, Asian Development Bank About JFJCM]

>

Established with the support of the Ministry of the Environment of
Japan. Investment of 42.6 Million USD from Ministry of the
Environment between 2014-2016. One JCM partner country and 11
member countries of ADB will be target countries (Mongolia,
Bangladesh, Maldives, Vietnam, Laos, Indonesia, Palau, Cambodia,
Myanmar, Thailand, Philippines). In addition to the project of ADB,
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10% of the project cost is subsidized as Grant or Interest Subsidy.

[Mr. Maruyama, Mitsubishi UFJ Morgan Stanley Securities Co., Ltd.

Green Climate Fund]

» GCF : Green Climate Fund. 48 countries, 10.3 Billion USD Fund
contribution. GCF operates under the guidance of COP. It 1is
necessary to work closely with NDA (National Designated Authority)
and AE (Accredited Entity). A wide range of support fields is
characterized. Funds are equally allocated to adaptation and
mitigation. Mitigation and adaptation, each of which has four fields
of focus. The six metrics are (D Project impact @ Paradigm shift
ripple effects 3 Sustainable @ Is it matched to needs ®
National lead ® efficiency and effectiveness. NDA and AE will
judge whether it matches the national strategy. Please refer to
handouts for AE -and NDA, certification executing agencies.

[Mr. Suzuki, Mr. Okuno, Yokohama City: Yokohama City's initiatives]
> We are collaborating with Thailand - Bangkok (photovoltaic power
generation system and EMS), Vietnam - Danang (high efficiency
pump), Indonesia -Batam (air conditioning system), Philippine Cebu
(currently JICA project). We are promoting PAT (Port Authority of
Thailand) and Green Port 5-year project.

[Mr. Aoung Min Naing, Myanmar / Mr. Shishido, Fukushima city:
Activities of Myanmar - Aiyadhi Province Division]
» There is a waste problem. Supporting policy formulation including
recycling from Fukushima city. Based on experience in Fukushima
city, we are cooperating in the field of reenergization and disposal

[Mr. Nguyen Trung Hieu, Vietnam: Hai Phong City's initiatives]

» Hai Phong City has a sister city with Kitakyushu City. Projects such
as EV bus, household garbage composting etc. were introduced.
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[Mr. Amano, Kanagawa Prefecture: Siem Reap]

» Securing electricity against rapid urbanization is a challenge.
Kanagawa Smart energy plan and knowledge such as efforts from
centralized power supply to decentralized power supply are also
useful in Siem Reap

[Mr.Ung Sophean, Siem Reap, Cambodia: Efforts at Siem Reap]

» As afamous city as a tourist city and a population of 250,000 people,
with 5 million tourists come, various problems are occurring. The
city is aiming for the vision of the city, sustainable development.
Securing water resources, ensuring green, the city of culture and
education, the city of tourism resources. From the environmental
point of view, it is necessary to establish an execution plan. We are
promoting projects such as waste recycling and composting. We are

aiming at dissemination of electric vehicles for tourists

[ Mr. Urasaki, Hokkaido / Mr. Ohashi, Sapporo city: Efforts at

Mongolia-Ulaanbaatar]

» There are problems such as power tightness and waste disposal. We
are cooperating from the geographical common point of cold district.
We are considering solar power generation system, heat storage
heater for heating, Waste to Energy of chicken feces. There are two
patterns: the case where the government actively acts, and the case
where the local enterprises actively act while the government
supports it. Make cooperation dense. In Ulaanbaatar city, air
pollution problems are occurring as 700,000 people in 200,000
households use coal for heating during the winter season.

[Mr. Fukobei, Kawasaki City: Efforts at Yangon City]

» Cooperated with Yangon City by making full use of the experience of
environmental improvement in Kawasaki City. As a JCM equipment
financing project, we are promoting the introduction of high
efficiency chillers and boilers. F'S of the introduction of photovoltaic
power generation system for water purification plant is also ongoing.
Not only having the keyword "low-carbon society" but creating a
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concrete image with the common awareness of the direction to be

aimed, planning is very important for subjective participation.

[Mr. Sono, Kitakyushu city: Activities of Rayong Prefecture]

>

Utilizing the knowledge and experience of Kitakyushu City which
has been addressing environmental issues, it supports various
countries. Doing environmental international research. Established
Asia Low Carbonization Center and developing Kitakyushu model
to Asia.

With trusting relationships established, various support have been
conducted for Surabaya, Hai Phong, Iskandar, Rayong and Phnom
Penh as Intercity Collaboration. By utilizing Intercity Collaboration,
The city may contribute in a wide range of fields from upstream such
as master plan formulation, follow-up such as environmental
education. Careful when planning to make it an achievable plan.
Making a pilot project leads to a sense of realization and promotion
of project promotion in the target counties.

[panel discussion]

>

>

Kanagawa - Siem Reap

< Trigger of initiatives is that Siem Reap came to visit Fujisawa
SST etc.

<> Taking advantage of utilization of reenergies and introduction of
decentralized energy which is the characteristic of Kanagawa
prefecture (sunlight, wind power, gas cogeneration)

< Electric tuk tuk, simple open cars and buggy introduced with
support of Asian gateway

Hokkaido - Ulaanbaatar

< Collaborate on the introduction of low-carbon technology in cold
areas, based on past cooperative relationships on issues such as
air pollution due to population increase in Ulaanbaatar. Also aim
for jobs of local companies. Waste heat recovery etc. utilizing
feces of poultry houses also implemented

< Understanding is that there are two cases in Intercity
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>

>

>

Collaboration: one is that local governments with advanced cases
proactively provide know-how and technology while the partners
mainly operate, and the other is that municipalities are in a
supportive position.

In the future, strengthen relationship continuation. The change

in the counterpart is still an issue.

Kawasaki City - Yangon

<>

Implemented introduction of high efficiency boiler for sunlight,
food factory.

Kitakyushu City — Rayong Province

<>

<>

Introduction of Cambodia project, Thailand waste heat recovery
power generation as advanced to equipment financing projects.

By providing comprehensive support from the upstream phase,
it 1s possible to make a wide range of proposals. Long-term

follow-up and personnel exchanges are considered a merit.

Entire Discussion

<>

What is the role of Siem Reap side? (Mr., Mizutani, Manager,

Ministry of the Environment)

® There are three. Implementation of the plan. Capacity for
staff. Acquire appointments with private enterprises. (Siem
Reap),

I want to hear if there is difficulty unique to Sapporo city:
characteristics, considerations for cold regions. Also, I think that
it 1s an wunusual case involving two local governments
(prefectures and municipalities).
For cold regions, I think that no country other than Mongolia is
cold in JCM partner countries, but if it is cold, fermentation
cannot be operable. On the other hand, it seems that there are
cases concerning heating technologies which is not necessary in
a warm country.
® Regarding cooperation between Hokkaido Government
Office and Sapporo City, companies are concentrated in
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Sapporo due to population composition. The business site
may be outside the city. In addition to wanting to make it
possible to provide multifaceted support, as we have been
working together on a regular basis, this is the framework of
this time.

® Winter is long (from the end of October to the end of April)
Air pollution is a problem because about 700,000 people (out
of 3 million people) are warming with coal

< Kawasaki city
® We would like to establish the significance of the low carbon
society as a common recognition with the Yangon side first.
In addition, concrete images and actual projects are
Important
® Respect for each other's view points and targets

< Because Kitakyushu city has many project developments, it has
a comprehensive model of Kitakyushu model, what kind of
things do you do in realizing? Also, if you have the tips for
cooperating with more than one. (Mr. Mizutani, Manager,
Ministry of the Environment)
® The point is that you cannot set goals that are too high for
the plan. We aim to incorporate into the plan what we can
accomplish suited to ourselves. Based on the experiences I
have witnessed in the case that only the plan is thick and not
realized, set goals that can be realized in the medium to long
term. It is also a point to do a pilot project. In case where we
have visitors to Japan, we have them work with a pilot to
understand what are really conducted.
® There are opportunities to have contacts with multiple local
governments based on the fact that there are many
environment related facilities in the city and there are many
facilities to accept visitors. In addition, in cooperation with
the International Technical Cooperation Association and
IGES Kitakyushu City Urban Center, information sharing
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and follow-up may sometimes help. Cooperation with local
governments as well as related organizations is a key to

realizing projects with many cities.

< If there are any expectations from the Rayong prefecture side.

(Mr. Mizutani, Manager, Ministry of the Environment)

We anticipate plans for making Rayong prefecture eco-town
in the future, and medium- to long-term initiatives. (Rayong
County)

» How private enterprises participate in Intercity Cooperation

< Kanagawa

Although specialized in JCM, there is a support organization
for companies in the prefecture to expand overseas as well as
the International Affairs Division, Kanagawa Industry
Promotion Center Division. They are the windows as they

are accepting request for consultations.

< Hokkaido

Some companies in the province are entering Mongolia, and .
as there is also a organization called the Economic Exchange
Promotion Committee, others have contacts with companies
interested through it.

< Kawasaki city

We think that not only technology, hard, but also soft aspect
of environmental administration is important. As a place to
consult with the administration, Kawasaki Green Innovation
Cluster is set up. While sharing information, we are
accepting counseling concerning environmental business in
the city.

< Kitakyushu city

We are positively calling out to city group companies. There
is a Kitakyushu Environmental Industry Promotion Council,
which holds a regular meeting once every two months, and
we perform public relations of JCM there. In addition, by
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disclosing the activities of the Asia Low Carbon Center to the

mass media, we are creating new matching opportunities

» Questions from the venue

< Waste in Indonesia
< Questions about Haiphong E-Waste
<> About the problems of waste disposal, 3R trends
® Due to time expiration, it is decided to respond to questions
by each one informally. (Ministry of the Environment)
® In the panel discussion, could not you see something like an
answer? (Ministry of the Environment)
< Is JCM's FS a proposal or an organizing scheme?
® It is a proposal. Ministry of the Environment)
< Is an city to city agreement needed at the time of application?
® It is good to have a sister city or a memorandum, or the
expression of interest is the minimum. Please check the
application procedure after next month. (Ministry of the

Environment)

Paneled Cashion Summary (Mr. Mizutani, Manager, Ministry of the

Environment)

» It is based on not repeating the experience of pollution that occurred
in Japan

» The expansion of the city is characteristic of this year, and there were
proposals from many municipalities

» I think that it is good to overlay Intercity Collaboration in Japan
over those overseas: (Sapporo and Hokkaido), and collaboration in
Nagoya and Kitakyushu city in the field of water supply.

» Expansion of stakeholders. While I often talk with the international
Bureau and the Environment Bureau, there is a story of the Port
Authority from Yokohama City. It seems interesting that there is a
room for expansion.

» Fund financing schemes are also improving

End of the notes
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LETTER OF UNDERSTANDING

This Letter of Understanding (hereinafter referred to as “LOU”) is made on the
day of August, 2016.

BETWEEN

ISKANDAR REGIONAL DEVELOPMENT AUTHORITY, a statutory body
established pursuant to the Iskandar Regional Development Authority Act 2007
(“Act”) and having its main office at #G-01, Block 8, Danga Bay, Jalan Skudai, 80200
Johor Bahru, Johor, Malaysia (hereinafter referred to as “IRDA”) of the first part;

AND

CITY OF KITAKYUSHU, founded as a result of merger of five municipalities and
designated by government ordinance in 1963, having its main office at 1-1 Jonai,
Kokurakita-ku, Kitakyushu, 803-8501, JAPAN (hereinafter referred to as “CITY OF
KITAKYUSHU”) of the second part;

IRDA and CITY OF KITAKYUSHU hereinafter are collectively referred to as the

“Parties” and individually as the “Party”, as the case may be.
1. Objective
a. Both parties shall combine their respective knowledge, experiences,
and knowhow to promote cooperation for the realization of a low-
carbon society in the Iskandar region.
b. Both parties shall strive for green growth in Malaysia and the City of

Kitakyushu by strengthening relations through the implementation

of the cooperation stipulated in this LOU.
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2. Scope of Cooperation

Both parties shall comply with the laws, rules, regulations, and government
measures in their respective countries, and cooperate in the following matters to

be conducted in the Iskandar region.

a. Planning, technology transfer, and human resource development for

matters related to the promotion of energy conservation.

b. Planning, technology transfer, and human resource development for

matters of waste management centering on waste power generation.

C. Joint research and training necessary for the achievement of a low-

carbon society.

d. Other mutually agreed cooperative matters.
3. Division of Roles
a. Both parties shall make proposals for the achievement of the content

stipulated in Scope of Cooperation.

b. Both parties shall share necessary information, and coordinate and

hold discussions with relevant entities to achieve the proposals.

4. Financial Obligations

a. This LOU does not bring financial obligations of any kind by one

party against another.

b. Expenses related to this LOU shall be borne by each party.

5. Duration
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a. This LOU shall be valid for a period of 1 year from the date of
execution.

b. However, it shall be automatically renewed each year unless one
party notifies the other to the contrary in writing 3 months prior to
the expiry date of this LOU.

This LOU has been drawn up in the English language. In case of discrepancies
between the English text version of this LOU and any translation, the English

version shall prevail.

The foregoing is an agreement between the Iskandar Regional Development

Authority and the City of Kitakyushu regarding the matters mentioned in this LOU.

*The remainder of this page has been intentionally left blank*
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IN WITNESS WHEREOF the parties hereto have hereunto set their hand/seals on

the day and year first mentioned.

For and On Behalf of )
ISKANDAR REGIONAL )
DEVELOPMENT AUTHORITY )

In the presence of :-
DATUK ISMAIL BIN IBRAHIM

Chief Executive

BOYD DIONYSIUS JOEMAN

Head, Environment Department

For and On Behalf of )

CITY OF KITAKYUSHU )

In the presence of :-
KENJI KITAHASHI

Mayor

KENGO ISHIDA
Chief Executive, Environment Bureau
Kitakyushu Asian Center for Low

Carbon Society
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FoF - BWAROMHER ML BENEEZAN=>ICMEESE NTT R FREEADZNCHTZ D AL BEN,

DI=HRED
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.'L 3-3. BHHMHAERUBHEOSAHIE. ERNHE e

o JO> 1 U hEMIFDCO2HHEHIME EBRAMMIRICDVTENWINERETT.

& ERIARHIN CRDBIEZHR L. BAKSRDOIRFTZITUVEXT .

® TR, BifFhiEwmirEasE(C. UITT7 LA FUALDERZITD 2 ETCO2HEH
HIREZETE I D FECTT.

OIRIIF—iBRCOo2#ktHIiRE

BEHHIRIE = (t-CO2) =

TRILF—EIRCO2DEMBELHIKE (tCO2/8E) xMAEL(E)
OIRILF—iiRCcOo2#FHHIRICBh DB £ FaDE A %R

CO2HIF I X MAN-CO2) =

e (M) + (IRILF—RFECO2DERBFHHIFE(ACO2/E) XMAELR (&) )
OGHGHEHHIR(CBa DB EEADE X R

GHGHIIR X MA/-CO2#H) =
#EhE () + (GHGOFRMIHEHHIREZE(COHE/F) xMAFL () )

3-4 FEBABHRS
| BEEBAOXEE/\TIVBAROCO2HIAMREHE L HRAMMER NTTDaTa

& YL—>7DICMBEZORBULG RN EH S, BETDICMEBELIIRAHRRVEDD. Ri1E
—EDTTU. 1BICRICTHEBREESETVWELUE.

& BEBIEAD/RIVBAICDWNT. SHE - SMIEOBARRDEDE. EHE - EMiEDOPRERD?2
BRICDOWVWT, IREEINEHELERULELE,

& RFEHSDEVHES U #I8.5A/KkWh)ZEBNEULDD. FITZEAWVWEEA#I13A/KWhH) [CDWT
HI=Z1L—33>8FTVELUE. UH L. WThDT—XICBNWTE. 1 =3 vILhEL IgEMD
URIC0EEREDD DERELRD, #iBZERIRE U THENRIRSZETSCEELELE.

I\RIVOES IR

EE BAS)\RIL hER)RIL
FEIE 19.4% 15.5%
S EOJREAEN 75048 5804%
FHEIFRES 198,070kWh 134,570kWh
(C O2HlIiHE) ($9147t-CO2/4E) (#999.7t-CO2/£E)
B EINEL, AN L FI33E AL $I37E
>= = 50%#BNd D ; #9174 50%##iBNd D : #9184
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NTTDATa

Global IT Innovator
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Example of the case to establish a project through city-

to-city collaboration

October 20th, 2016
NTT Data Institute of Management Consulting, Inc.,
Socio & Eco Strategic Consulting Unit

Partner, Motoshi Muraoka

NTTDaTta

Copyright © 2016 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING, Inc.

. Index NTTDaTa

1. Introduction of our company
2. Project Introduction

3. Point & Challenges to Realize Projects
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1. Introduction of our activity

Copyright © 2016 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING, Inc. 3

1. Introduction of our company NTTDaTa

M Corporate outline

Nams NTT DATA INSTITUTE OF MANAGEMENT CONSULTING, Inc.
Date of Establishment  April 12, 1991

Shareholder NTT DATA Corporation 100%

Capital ¥450 million

10th floor, JA Kyosai Building, 7-9, Hirakawa-cho 2-chome, Chiyoda-ku, Tokyo 102-0093, Japan

Head Office Tel +81-3-3221-7011 (main number) Fax +81-3-3221-7022

Office 25th floor, Toyosu Center Building, 3-3, Toyosu 3-chome, Koto-ku, Tokyo 135-6025, Japan
Toyosu Tel +81-3-3221-7011 (main number) Fax +81-3-3534-3880

Office 20 Pasir Panjang Road, #11-28 Mapletree Business City, Singapore 117439

Singapore Branch Jang ' o » =ingapol

URL http://www.keieiken.co.jp/english/

y, Environment and

The envirenmental and energy sectors continue to be = Development of environmental businese and environmental management
the scene of dynamic developments exemplified by m Social and environmeantal communication

the revision of energy policy, approaches to global ® Building of recycling-oriented social systems

‘warming, and recycling of dwindling resources. They = Measures to mitigate global warming

also hold much promise for industrial activity. We m New energy and energy conservation

promote client approaches through activities ® Systems for assurance of safety/security and management of chemical

including support for smart community development, substances
assistance with export of infrastructural elements, ™ Smart communities
and of new by privat tor = ural export
consortiums.
I copyright © 2016 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING, Inc. 4
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l 2. Experience of JCM related Projects(1/2) NTTDaTa
@ Industrial Sector
Outline of Activity Purpose Phase

Installation of Co-generation System into the Factory and Reduce CO2 Emission Stud
Industrial Estate (Indonesia, Vietnam) & Energy Cost Y
Installation of Economizer for the Existing Boiler in Factory Reduce CO2 Emission Stud
(Malaysia) & Energy Cost Y
Installation of Exhaust Heat Recovery & Electricity Generation Reduce CO2 Emission Study,
System into the Existing Cement Factory (Vietham and Thailand) & Energy Cost Implementation
Replacement or Installation of Saving Energy Type of Electrical ~ Reduce CO2 Emission e
Furnace into Casting Companies (Vietnam) & Energy Cost P
Installation of Electricity Generation System using Rice Husk Reduce CO2 Emission Stud
(Indonesia) & Energy Cost Y
Installation of Solar Electricity Generation System on the Roof of Reduce CO2 Emission Stud
the Existing Cold Storage Warehouse (Malaysia) & Energy Cost Y
Replacement of Existing Lighting System into LED Lighting Reduce CO2 Emission q
System (Indonesia) & Energy Cost T ET I
Changing Fuel Type from Oil to Natural Gas in a Factory Reduce CO2 Emission Stud
(Malaysia) & Energy Cost Y
Installation of Mini-hydro Electricity Generation System in Reduce CO2 Emission q
Isolated Area (Kenya and Ethiopia) & Energy Cost Implementation
Installation of Mega Solar Electricity Generation System (Costa  Reduce COZVEmISSIOH Implementation
Rica) & Energy Security Increase
Installation of Landfill Gas Recovery & Electricity Generation Reduce CO2 Emission Implementation
System (Mexico) & Energy Cost

I Coryioht © 2016 NTT DATAINSTITUTE OF MANAGEMENT CONSULTING, ine 5

l 2. Experience of JCM related Projects(2/2) NTTDaTa

© Commercial Sector
Outline of Activity Purpose Phase
Replacement or Installation of Saving Energy Type of Chiller or

Air-conditioning System into Hotel, Commercial Building and
Shopping Mall (Indonesia, Vietnam, Cambodia, Costa Rica)

Reduce CO2 Emission

& Energy Cost Implementation

Reduce CO2 Emission

Installation of Mini Co-generation System into Hotel (Indonesia) & Energy Cost Study
Replacement of Refrigerated Show Case into Saving Energy Reduce CO2 Emission Stud
Type (Vietnam) & Energy Cost Y

Replacement of Air-conditioning System, Lighting System and
Refrigerated Show Case of Convenience Store into Saving
Energy Type (Vietnam, Thailand)

Reduce CO2 Emission Implementation
& Energy Cost p
Installation of Solar Electricity Generation System on the Roof of

the New Building (Malaysia, Thailand), Hospital (Cambodia) and e TR EEon | [EEmeEio,

Shopping Mall (Vietnam) G S gy et e
Introduction of EV Bus & Solar Electricity Generation System Keep Environment and Stud
with Funding Mechanism in an Isolated Island (Vietham) Reduce CO2 Emission Y

Installation of Solar System & Saving Energy Equipments into o
the Existing School, Building and Hotel, using Environmental Reduce CO2 Emission

Study
Fund & ESCO + Leasing System (Costa Rica) & Energy Cost

I Copyrign ©2016 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING, nc 6
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l 3. Typical Step to realize JCM Project through city-to-city
k collaboration NTTDaTa

—‘ Support through City-to-City Collaboration ‘

L ]2 FiscalYear | | 2 Fiscal Year ~

« Selection of facility through « Explanation of JCM « Energy diagnosis (including collection « Discussion with * Submit the JCM
Interview with appropriate dept. of Scheme and of existing energy data) manufacturers, based Subsidy Program
City, Explanatory meeting to Agreement for « Based o Data, Saving energy idea will on Energy diagnosis « Start the Project
companies, WEB Research research for JCM be proposed under JCM scheme. * Proposal to Owners
« Organization of
Implementation
appropriate dept. of City o ) Survey Report structure
iscussion ; ;
> Canditate Py Current Discussion
o List I Walk through survey Situation opz D
<. | Companies’ network « factories z 2 " Analysis 5323 o)
Z « Commercial 3 = o 3
facilities oy Recommend @ S
+ datacenter 5 ation(neutral)
« hotel -hEﬂeasures
University Network « Office . . Feonomics
buiding Discussion o semeson
Reduction Proposal
-0
4 =
WEB E] g
« Selection of Candidate factory, « Understanding of JCM « Cellection of existing energy data and
commercial facility, datacenter, Scheme preparation of energy diagnosis result
g hotel and office building « Start the discussion on if energy diagnosis implemented
S introducing saving « Propose necessary saving energy
=4 energy technologies or idea and find out the proper related
renewable energy manufacturer or engineering company
technologies

MBI Copyrigh ©2016 NTT DATA INSTITUTE OF MANAGEMENT CONSULTIVG, ne.

2. Project Introduction
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l.“_ 1. Replacement of Chiller at Shopping Mall in Indonesia

@ Outline of the project is as below.

f presentation material for workshop in Oct

NTTDaTa

~— Implementation

w/'//

International Consortium

Target Shopping Mall A

* Large Shopping Mall

X

by Indonesian
Company at

Outline ;
. Surabaya city . partner
* Under construction of Representative PT. Pakuwon
2 new buildings (50 F) NTT Facilities o
o Jati Tbk
. 1986
(expanded 91,96,01)
Floor 2 i
pac 125,000m PDD/MRV Methodology Construction

Floor

. 6 F(Above), 1 F(Below)

NTT Data Institute od
Management Consulting Inc.,

Local Company

coneing e

ppear

i

» Replacement of Chiller & Cooling Tower
» CO2Emission Reduction (925 tCO2/year)

Copyright ® 2016 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING, Inc. 9

NTTDaTa

l- (Reference) Process of Chiller Replacement

@ Process of the project is as below.

« Based on Kitakyushu-Surabaya
Collaboration, we found out the
company through interview to
Surabaya City

« Explanation of JCM
Scheme and
proposed the
research for energy

« Energy Diagnosis (Cellection of the
existing Energy data)

« Based on the Energy Diagnosis result,
proposed saving energy action using

« Contacted with
manufacturer based
on diagnosis result

+ Manufacturer

« Applied for JCM
subsidy program
« Starting Project

>
o
o=
=
=
<

saving JCM Scheme prepared proposal
* Proposal was
submitted to Owner
* Prepared
implementation
\ structure I
Point

» Owner of Mall have an interest in saving energy.

» Replacement to efficient system is economical when using JCM scheme.

» Owner company which is Indonesian company, have already prepared financial

» Owner company accepted monitoring & reporting of CO2 emission reduction for legal
durable years in Japan and so on

—

» Sometimes, financial documents were hard to be submitted.
» Buildings which passed several ten years have the possibility to be reconstructed and
have the possibility not to match the legal durable years rule.

Copyright © 2016 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING, Inc. 10
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l 2. Introduction of Efficient Electric Furnace into foundries
A in Vietnam SRR

@ Outline of the project is as below.

FoundriesA & B @E@D

« 2 factories in Vietnam . .
« Introduction of efficient International Consortium
Japanese Electric Furnace

in place qf _C_hinese one, . Partner
although initial cost is high Representative 2 Local
by JCM scheme NTT Data IOMC Foundries
T3
S o
3
a2
g -ﬁ
E PDD/MRV Methodology EPC
® Installation into more factories through
installation into one model fact
letonine il NTT Data Institute od Japanese manufacturer
Management Consulting Inc.,
TT R
885
28s Project Om
EEE —
<25
£23 > New Introduction of efficient electrical
3=
gs furnace

» CO2 emission reduction effect (around
elecrictumace - 600tCO2/year and around 1,800tCO2/year)

Chinese electric
furnace

furnace

MBI Copyrigh ©2016 NTT DATA INSTITUTE OF MANAGEMENT CONSULTIVG, ne.

lk (Reference) Process of introduction of electrical furnace NTTDaTa

@ Process of the project is as below.

Selection of Candidate Site Proposal & Discussion JCM Project

« Found out candidate site through  « Explanation of JCM « Collection of existing energy « Discussion with Japanese « Applied for JCM
the network of Kitakyushu Univ. Scheme and data and simulated economics manufacturers and found subsidy program
(Project was implemented proposed the & CO2 reduction effect out the partner
Kitakyushu-Haiphong research for energy * Prepared proposal under
Collaboration) saving JCM scheme

« Proposal & discussion with
owner of factories
« Prepared implementation
structure
\ « Negotiation with owners I

Point
» High reliability in Japanese Equipment and high interest in economics
» Efficient Japanese equipment is economical under JCM scheme and so on

—

» In some cases, several type of financial documents exist.

» Itis very difficult to evaluate creditworthiness of local companies in some
cases.

» Severe cost negotiation (in other project, manufacturer was changed after the
acceptance for JCM scheme)

» Currency exchange risk emerged.

I Copyrigh ©2016 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING, n
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l 3. Introduction of Waste Heat Recovery & Electricity
'“ Generation System Furnace into Cement Factory in Vietnam NTTDaTta

@ Outline of the project is as below.

— Cement Factory without _— Implementatior
plementation
@ waste heat recovery w_)
« Existing cement factory . .
« Introduction of waste heat International Consortium
Outline recovery & electricity
— generation system, using JCM . Partner
scheme Representative C t
* Large CO2 emission reduction NTT Data IOMC cen
Company

Introduction System

PDD/MRV Methodology EPC

NTT Data Institute od Japanese manufacturer
Management Consulting Inc.,

@:Ct Outline5
-ctOutline

| » New Introduction of waste heat recovery &
electricity generation system
» CO2 emission reduction effect (around
17,600tCO2/year)

MBI Copyrigh ©2016 NTT DATA INSTITUTE OF MANAGEMENT CONSULTIVG, ne. 13

(Reference) Process of introduction of waste heat recovery &
electricity generation system NTTDaTa

@ Process of the project is as below.

Selection of Candidate Site Proposal & Discussion JCM Project

« Found out candidate through « Explanation of JCM « Collection of existing data and « Discussion with Japanese « Applied for JCM
city-to-city collaboration Scheme and simulated economics & CO2 manufacturers and found subsidy program
workshop. (Project was proposed the reduction effect out the partner
implemented Kitakyushu- research for waste « Site detailed survey * Prepared proposal under
Haiphong Collaboration) heat recovery & JCM scheme

electricity generation « Proposal & discussion with
+ Selection of owner of factory
engineering « Prepared implementation
company structure
\ « Negotiation on price I

|

Point
» High reliability in Japanese Equipment and high interest in economics
» Efficient Japanese equipment is economical under JCM scheme and so on

—

» There will be several business model such as simple EPC with maintenance
service agreement and BOT with the establishment of SPC

» There will be several candidate technologies such as steam ranking cycle and
binary cycle, which should be decided based on various analysis.

» In some cases, public organization has to follow open tendering process.

I Copyrign ©2016 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING, nc 14

155



f presentation material for workshop in Oct

3. Point & Challenges to Realize Projects

Copyright © 2016 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING, Inc. 15

‘ 1. Point & Challenges to Realize Projects NTTDaTa

A

(1) Local partner
> It is hard to evaluate creditworthiness of local companies in some cases
> Sometimes, unclearness of financial documents happens
— Japanese companies in partner country tend to be well prepared

(2) Representative company
> Responsibility of representative company is high (Administration of subsidy,
reporting of CO2 reduction for Japanese legal durable years etc)
» Considering the economics of CO2 emission reduction, new tools such as
bundling & introduction of program type for commercial sector

(3) Application of Japanese legal durable years
» It seems important to consider the condition of the equipment to be used in
partner countries when applying Japanese legal durable years (some equipment
degrades fast.)

(4) Economics
» Local partner has to prepare all of initial investment first. Sometimes, preparing all
of initial cost will be a burden.
» Sometimes, currency exchange risk will be a headache for the project.

(5) Schedule
» JCM subsidy program schedule does not meet the private company’s investment
schedule in some cases.

I Copyrigh ©2016 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING, ne 16
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NTTDATAa

BEZDN%Z . EBICEHHT,
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FY 2016 JCM City-to-City Collaboration Projects between

Kitakyushu City and IRDA
Material for Activities Introduction

January 23rd, 2017
NTT Data Institute of Management Consulting, Inc.,
Socio & Eco Strategic Consulting Unit

NTTDAarta

Copyright © 2015 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING, Inc.

E 1.Background NTTDaTa

® Kitakyushu City has been conducting basic surveys with the aim of supporting the low carbonization
of industrial parks in Pasigudan City and has been trying to build relations with Pasigudan City since
FY2004. It held discussions with Pasigudan City officials and conduct a hearing to companies in the
industrial park and proposed a direction to realize the four priority programs of "Pasigudan aiming
for a green and healthy city".

® As part of this activity, it conducted investigations and studies to reduce carbon and energy saving
at factories utilizing the JCM system in fiscal 2015. The project of this fiscal year is also to carry out
this survey continuously.

Pasirgudan aiming for a green and healthy city

1. Green industry
» cleaner production
> Efficient energy management

» pollution prevention Smart City ™ Bromotion of recycling

2. Sustainable waste management
» Reduction of municipal solid waste
(discharge stage)

» Recycling industrial waste

» Production of eco products

» Ultilization of support measures to
promote the green industry

» Proper disposal of waste
» Secure final disposal site
» Measures against illegal dumping

3. low carbonization 4. Green community

> Promotion of public transportation > Greening the city
system » Conservation of the natural
» Introduction of low pollution vehicles environment _ .
> Energy saving at home / office » Environmental education / learning
> Introduction of renewable energy > Practice of eco lifestyle
» Climate change measures » Construction of monitoring system
_ Copyright © 2015 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING, Inc. 2
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E 2. Organization for Feasibility Study

City of
Kitakyushu

LOU

organizations

Institute of

Management
Consulting, Inc. B Preparation for application of equipment subsidy, if necessary.

commercialization

conferences

| B . Copyright © 2015 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING, Inc.

g presentation material for workshop in Jan

NTTDAarta

IRDA

(Cooperative Agreement)

B The entire project overseen based on the intercity cooperation
B Coordination, discussions and approach with Government

NTT Data B Survey (direct consultation, technical studies, economic
evaluation, CO, emissions reduction evaluation, etc.)
B Coordination with related organizations aim to

B Setting, preparation, participation, management, etc. for

E 3.Business Summary of This Fiscal Year

NTTDAarta

The outline of the four projects to be implemented this fiscal year is as follows.

2. Promotion of energy

Expected 1. Introduction of cogeneration to L ’
. ) conservation in factories and
businesses factory with steam demand o
buildings
Content Continuing from the last fiscal year, it will Energy saving by introducing high-
consider in detail of the technology to efficiency cooling system in factories that
introduce the cogeneration system to the manufacture products requiring cooling.
petrochemical plant with electrothermal Considering possibility of introduction of
demand (electric power 5 MW, steam 14t/ | roof of factories with severe direct sunlight
h). In addition, finding potential companies | with solar power generation system that
and others that have similar needs. can achieve both heat shield and power
generation among the factories that have
been in the field since long ago.
Introductory cogeneration high efficiency, solar panel, etc.
Technology
Scheme B2B
Image
: e I,————— gl N ~~—\‘
w — E @)= :
- T*:'f“::j'f‘ivﬂ"f,' ls:'f'i“ﬂi"-;‘"f“,,j‘i*imf)
m ’lll .III g
EEm =

[ . Copyright © 2015 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING, Inc.
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Global IT Innovator
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h presentation material for COP22

Future City Kitakyushu

Creating Green Cities in Asia
through Intercity Cooperation

Overcoming Severe Pollution:
Kitakyushu’s Experience




Factors of environmental impreovement

Environmental pollution control is started by initiatives of citizens’ groups, and conquered by measures taken in
cooperation with enterprises, universities and administration. Throughout energy saving done by enterprises

achieve both pollutant discharge elimination and production cost reduction (economical development and
environmental conservation).

C|t|zens

- Al — o
Local self-governing ~ Private enterprise

body

Energy consumption
per production unit

Index (1973 = 100)
120 —

Energy saving

= Paper, pulp

110} = lIron and steel
= Cement
100 |— \ Petrochemical
o \
—

80—
70—

19731975 1980 1985

1990

/==========================\

H Technology where environment is I
| compatible with economy is

[
{{ useful in Asia

. /
Environmental poIIutlon“ /
(sulfur oxide) T
mgszoqlloocmZIday “ /
[
[
A N
Tt
15 1050 = = Environmental pollutionis —]
“... | improved along with
\1970 .A__‘economic development.
1 1971 .
1963 @ 11;? o
e gl & 1974
0.5 1960 1976
d 1980‘
1978 1979 e
0
0 5 10 15 20 25 30
Economic development (product
shipment: 10 billion yen)
Source: World Bank MEIP
“Experience Inspection of Japan”
3

Why Intercity Cooperation?

Building friendly relationships with
Asia by taking advantage of our
experience in overcoming pollution

Tl bl
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A o7
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/vj‘:}bﬁzc . ';7,\_1,
ARRET
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No. of trainees to Kitakyushu: 8,207 from 156 countries
No. of experts sent overseas: 192 to 25 countries

(As of the end of March 2016)

Promotion of environmental improvement projects 14,

Selected as a Green Growth City
by OECD
Together with Paris, Chicago, Stockholm!

Joint report on four cities

OECD Green Growth Studies
Green Growth in Cities

@)) OECD




G7 Kitakyushu Energy Ministeriai Mieeting

Kitakyushu Initiative on Energ;—Securlty for Global Growth
Joint Statement

*Energy Investment for Global Growth -Gas Security
*Nuclear Energy and Safety -Cyber Security ,Electricity Security

*Innovation and Development of Energy Technologies
5

Kitakyushu Asian Center for Low Carbon Society

Center established as engine for green growth activities

Concept : Developing interactions that place value on the relationship between
cities and that will help Japan gain respect from international society
in order to contribute to the creation of green cities in Asia

‘, .

‘_ g o

[

=

'V*
.

Compile the experiences and know-how of the city from the process of

overcoming pollution and becoming an environmental city in order to
Create the “Kitakyushu Model”

141 projects in cooperation with 106 Japanese companies and
universities in,57 Asian cities




Exporting Green Cities Using the Kitakyusiiu iviodei

Create the “Kitakyushu Model,” which is a systematic compilation of the technology and
know-how of the city from the process of overcoming pollution to becoming an
environmental city.

Support tools to create sustainable green cities that integrate waste, energy, water and
sewage, and environmental protection.

- T
s . »

— Organization of the Kitakyushu Model —

— Work Procedures
Kitakyushu's — Waste Management Baseline and policy
. eview
Story Sustainable . v .
nergy Managemen Developing a
-Overcoming urban trategy ping
pollution .
*History as develc.)prr.u-ent ] Water Management %DTechnlcal Strategy
green city (Sustainability evelopment
-Back dof framework) . .
ackground o Pollution Management @sStrategy Testing and
the Kitakyushu Measurement Tools
Model
Transportation Management Procurement and
— inancing
Kitakyushu’s case

Development Scheme for Exporting Green Cities

Inter-governmental (G to G)

7

c . . Recognized and supported
‘ Inter-C|ty (Clty to Clty) as a national project l

; . . National government
National government “ X city “l Kitakyushu City ” o gapan

Business development

@ Project conference ‘though public-private
artnership

Local firms |<(umminterfitmm)> | Japanese firms

Green City Master Plannindg
(Development of a comprehensive environmentally-friendly urban master plan)

Application of Kitakyushu Model

= =
. Environmental
Water H Energy M Recycling 5559 conservation | L
-

(Consensus—building between the public, industry, government, and other stakeholders )

||
Social Platform Formation
Capacity building to enhance the foundations to develop the capacities of the government, citizens, and technology

Private financial Project identification
institutions : —
Project development

. . . mﬂhﬂmﬂd&ﬁ‘m - - S). Public financial assistance
Financial assistance Commercialization
(including fundraising)

Public-private fund assistance

Public financial institutions/
Public-private fund

[ Cross-border Infrastructure development ]




Kitakyushu’s Involvement in Large-Scale JCM Project Deveioprnent

Promotion of low-carbon development of entire cities using intercity cooperation

<FY 2013- 2015> Low Carbon City Planning Project in Surabaya, Indonesia
Target areas: Energy, waste management, transportation, water resources
Participating Japanese companies: 13

Surabaya, Indonesia: 2" |argest city in Indonesia with a population of 3 million 2 é

Green Sister City agreement signed (Nov 2012)

Haiphong, Viet Nam: Major port city in Viet Nam with a population of 1.9 million  Ellsssggesss

<FY 2014-2016>Green Growth Promotion Plan of the City of Hai Phong
Target areas: Low-carbon city planning, energy, waste management,
conservation of Cat Baisland —
Participating Japanese companies: 10 Sister city agreement signed (Apr 2014)

Iskandar, Malaysia: 2"9 largest economic zone in Malaysia

<FY 2014-2016> GHG Emissions Reduction Project in Iskandar
Target areas: Waste-to-energy, energy savings and industrial waste
recycling in an industrial estate ~ R e =
Participating Japanese companies: 4 Consultation with Mayor of Pasir Gudang City (Feb 2015)

& |

Rayong Province, Thailand: Major heavy chemical industrial zone in Thailand with 2 large

industrial parks
<FY 2015-2016 >GHG Emissions Reduction Project in Rayong Province
Target areas: Waste-to-energy project, energy savings, total recycling of
industrial waste in an industrial zone Participating Japanese companies: 4 M '
MOU signed with Department of Industrial Works (Dec 2014)

Lw"

Phnom Penh, Cambodia: Capital City of Cambodia with a population of 1.7 million

<FY 2016>Action Plan for the climate change strategy in Phnom Penh Capital City
Target areas: Low-carbon city planning, energy
Participating Japanese companies: 4

Sister city agreement signed (Mar 2016)

International cooperation for

composting household waste ¥ 30% reduction of wa_ste
started |n 2004 v’ Streets decorated with flowers

v Improvement of public
environmental awareness

Building a relationship of trust

“Green Slster City” agreement was
signed in November 2012 between
s Surabaya and Kitakyushu

10



Exporting “Green City” to Surabaya

Development of a green city master plan

Reinforcing the foundation fhaf is +he source of growthr
(local governmental strengt = - al strength)

ekeqeing

nysnkyeil)

& Intercity Cooperation (Learning together /mutually enhicing & intensifying linkages/expanding cooperation) =2

Application of Kitakyushu Model
Kitakyushu City systematically arranges information on the technologies and know-how of
Kitakyushu from its experience in overcoming pollution to its quest as an environmental city

Maintenance/improvement of

Waste
treatment

EXPOI"" of green ¢ ities Sfudies on quantification

techniques to reduce CO,
eraissions

Co-generation and energy saving
- - Purification of tap water___

Intermediate Treatment Facility for Recycling &

Power Generation from Urban Waste
Nishihara Corporation & Hitachi Zosen
» By combining high-calorie waste (Separation and composting of residue, waste
removed by Nishihara Corporation) and general urban waste, it is anticipated that
500t/day of 1,500-2,000kcal waste can be guaranteed.

Urban.gas
o ’ Factories, stores

Final X
l disposal site_ — —
-

g

/ neration facit
R d generation racility

e ‘

\

i e 1 1

. . _ | |

Nishihara —>
& i /n > Hitachi Zdsen
orpo ration 1F N S —
Burnable \ =_ /
l Organic residue \ f— /
waste
\ 2 w :
te power’generatlon
v Composting \ e Was
. g ﬁ?ﬁ.. (]fg(c)lltl;‘(lje;y) N Eu’.‘ftee'é?ﬁﬂéif ‘ using 500t/day of MSW
(:/ " . - M* | S o disposalsite -Povxe;o’utput is 6.75MW
ass  Paper Meta S~ — — %54,000MWh/year of
Selling Compost M -
to fertilizer-factor 166 power generated.

12



Energy Saving in Commercial Estaiiisiivieints

Introduction of High-Efficiency Air Conditioner System
This project was adopted as one of the financing program for JCM
model projects in FY2015.

v Participating company: NTT FACILITIES, INC.
v Target: Tunjungan Plaza in Surabaya, Indonesia

v Business expenses: about 230 million yen

High-efficiency turbo, chiller, pumps, cooling
towers,EMS

13

Drinking Water Supply

Ishikawa Engineering
Sale of inexpensive, good quality, and delicious drinking water through
cooperatives (150) that are made up of local communities (women’s groups)

Co-ops Local subsidiary of Ishikawa
Engineering in Indonesia

[ z $ : C a.n-n.iuﬂlmllrﬂuuu ST

Local Consumer Cooperative
(Women’s association)

l

=
Consumers
a@ A v Reduced health risks
ﬁ =  \ (tap water is not generally fit to drink)
55 ' v' Reduced costs for drinking water
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Support for Development of Gre et @itz
[items under Promotion Plan in Haiphong

deliberation] _ _ _ _ _ _ _ _ _ _ _ MainSectors _ _ _ _ _ _ _ _ _ _ _ _ . __ _________ Other Sectors _ _ _ _ _ _ _ _____
| |

1 Transport Cat Ba Island |

1 1

1| * No proper *Necessary to « Air and noise *Waste, water, «Improvement | - Floods during * Serious water «No progress 1

1| disposal, correct pollution due and sewage 2%533%%5 heavy rain quality, air and in shift to 1

1| treatment, inefficient use to traffic management Preservation are an issue. noise pollution. eco- 1

1| resource of energy. congestion is lags behind. ﬁf pﬁﬁljc industries I

P recycling. a problem. « Degradation ealtn Is from
(1) Baseline | of natural pressing traditional [
and policy ! environment : models. 1
(S T e, R ey A . . J
{Check of Related ltems)
. Existing Confirm regulations,  Current industrial Understanding
orecasts master plans legislation situation market structure

Identify issues in each sector

(2) Developing Set vision, targets for each area, quantitative targets, and evaluation indicators Consistency with GGS

a Strategy

e Main Sectors _(Examination of measures by sector (example) )_ Other Sectors _ _ _ _ _ _ _ _ _ _ _

1 I 1
1 Cat BaIsland I 1
. | |
« Separation uppol . * Protection o Ll v « Floodin *Measures to *Promotion o 1

(3) Technical '[TScoarat Support Urban Protection of | [ *Improve Flooding M t Promotion of
Strategy Il and recycling development development natural Il water prevention deal with waste cleaner, 1
1| of waste. of energyt, centeré)d environment. II gggflcatlon measures gas in factories. prodLicnon. X

« Proper conservation . *Waste such as «Improvements to «Development
Development: trea’%m_ent, plans based around public recycling. |' %re:,alt,ment improvement Wa%tewater of greeﬁ 1
! recytclmg of ST ation transport ! uas(i:hglese sio l&Yr%%sing reatment agriculture. .
1| waste. laws. (buses, etc.). Il Kitakyushu stations. acilities. |
| I| Method. 0

1 1

= 7 7 T Examine effects of improvement such as GHG emissions and the environment, generate approximate project costs

(@) Strategy Testing

and Measurement
Tools

#

Verify feasibility and validity of measures, examine validation methodology after application of methodology

ﬁ

(5) Procurement

and Financing Examine project implementation risks, financing, contract methods, and project implementation schedule

ﬁ

(6) Compilation . L .
of plan Green growth promotion plan that is instrumental to the development of the GGS action plan

15

(DSeparation and composting of household waste

Waste (@Waste heat recovery power generation & utilization of industrial waste

(@Recycling of e-waste

Energy @Energy savings and introduction of decentralized energy systems in factories & buildings

) ®Introduction of low-emission buses
Transportation _ , _
®Promotion of the use of public transportation

(@Development of comprehensive resource recycling system
Cat Ba Island i ; . i
®Energy savings and introduction of renewable energy and EV buses in Cat Ba Island

Water & (QU-BCF expansion project

S‘?Wage' (OHandicraft village wastewater measures
Rainwater
Drainage Introduction of sewerage registry system

Environmental  @Restoration of Tay Nam canal
Protection 3Development of air and noise monitoring systems
Green Installation of high-efficiency furnaces in foundries

Production  @Promotion of green agriculture
168




Creation of Eco-Friendly Cement Factory

4 )

Waste Heat Recovery
Power Generation

*NTT Data Institute of Management
Consulting, Kawasaki Heavy Industries

=Siam City Public Company Limited
(Saraburi Province, Thailand)

*Adopted as FY 2016 JCM equipment
subsidy project

*Project scale: ~JPY 2.29 billion (subsidy of
JPY 580 million)

AY

AT Vo)
\Waste treatment operator

Waste emitters Sludge, dust & soot,
cinders, waste oil,
waste solvent, waste
acid, waste alkali,
slag, used catalysts,
metal waste, waste
plastic, other

Blending

VICEM HAIPHONG CEMENT

Alternative fuels
/resources

LBIRS

TAAEH AIXI92AR

L L

Water treatment building

Horizontal
expansion

Lt
WRISAF2D
AIEVOA®

=31

A
\

A AAA W

bbb

1

Conservation Projects on Cat Ba Island

4 )

Demonstration run of EV bus in
conjunction with solar power

Low-carbon technical innovation creation
project for developing countries

Demonstration period: Dec 2015 to Feb 2020

Joint development by local company, Soft Energy
Controls, with a Chinese company (provider of
technologies to control storage batteries)

Introduction of first EV bus in Viet Nam
*Temporary import measures->Approved by
prime minister
*Demonstration run->Development of guidelines
by the Ministry of Transport

= Tl
:g Wi
o

)

e A

Development of Comprehensive
Resource Recycling System

Solid fuel
facility

oiler

Tourism
Environmental
pratection tax

Tourism stry
/ Sustainabiq
agriculture
Cat Ba Island
Application 1o be listed as a
lorid Natural Heritage Site

.......
uuuuuuuuuu

Purified water

Ecological
agriculture

=Production of biogas from wet waste and sludge
=Ecological agriculture using liquid fertilizer
*Processing solid fuel from dry waste




Introduction of U-BCF to Main Water Treatment Piant

Introduction of U-BCF from small-scale water treatment plant in
Hai Phong to main water treatment plant (using grant aid)

Regular treatment plant
BCF Treatment Plant

A
5 /7 5> [t \
o \\/ Mixing tank l

E>\ '%\/": \/ Sedimentation tank
“ | ‘ R 2 .
Water source | B’ ‘ [\/;/ b Filtration tank
(rivers, etc.) AN ~~
\ | Water supplled

| i
V/ a VNJ ) to residents

Compared with conventlonal
advanced treatment

* Construction costs: 1/2

* Running costs: 1/20

Main water treatment plant
(An Duong Water Treatment Plant)

Expansion throughout Viet Nam and other countries in Southeast Asia

19

The Phnom Penh Miracle:

Creating a Sister City Relationship

-

Visit by Prime Minister Hun Sen in July 2015
Proposal by the Prime Minister to “conclude
a sister city relationship with Phnom Penh”

Rate of non-revenue water
(leakage, theft)

72%->8% March 29, 2016
Linked as sister
cities

>m1

s P AR ol O gt e O

2005: Water declared potable
(The Phnom Penh Miracle)
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Project with Phnom Penh Capita

City

Cambodia Climate Change Strategic Plan

(2014 — 2023)

~>

Supporting the development of an action plan for the
climate change strategies of Phnom Penh Capital City

i ) Water works Environmental Green
Bl

Identification of specific issues for each area

(2) Formulation
of strategy

Set vision, targets, numerical targets and evaluation indicators for each sector

Kitakyushu Model

= =

: Water works Environmental
g Waste Ener; Ti rtat ; P
(3) Detailed &y ransportation & sewerage protection production

pOIICIGS and :l Pilot projects || Pilot projects ||Pi|ot projects | | Pilot projects| Pilot projects Pilot projects
measures <

Green

Investigation of GHG emission reduction and effects of improvement on the environment,
etc. Determination of estimated projects cost

(Experience, know-how etc.)

(4) Verification of strategies policies / measures
(5) Methods to create contracts and raise funds

Aeon Mall Cambodia will introduce “solar power” and “high efficiency

21

Energy Savings in Large Shopping Mall

chillers” in

Aeon Mall Il Phnom Penh (PPC, tentative name, scheduled to open in summer
2018).

*Adopted as a FY 2016 JCM equipment subsidy project
*Project scale: ~JPY 580 million (subsidy of JPY 230 million)

@ Aim to disseminate information

=4 and contribute to the reduction |

Solar power
Renewable energy

171

of CO, emissions in Cambodia. |

e .

- =

22



Benefits of Using Intercity Cooperaticii Frarnieworks

Cities are the stage for exporting
urban environmental infrastructure.

By taking advantage of intercity
cooperation:

v ltis possible to develop comprehensive projects from initial stages.

v Long-term follow-up can be carried out after the project ends.

v" Direct access to partner city governments is possible and activities of
Japanese companies can be supported.

v" Human resources can be developed for the management and operations
of urban environmental infrastructure.

v Objectives can be achieved in partner cities with fewer administrative
costs by facilitating the entry of private companies through public-private
partnerships (PPP).

23

Sharing Benefits as Part of Asia

Kitakyushu: Economic benefits Asian Cities: Social benefits
* Activate the local economy = Improved lifestyles
* Create new industries by 0 = Solutions for environmental
learning from Asia issues
* Improved energy efficiency

A relationship of mutual learning and support!
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