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Chapter 1: Overview and Background
1.1 Overview
(1) Objective

The 21st Session of the Conference of the Parties to the United Nations Framework
Convention on Climate Change (COP 21) was held in Paris, France in December 2015.
Attended by all nations that make up the United Nations Framework on Climate Change, the
session saw the adoption of the Paris Agreement, a legal framework for taking fair and
effective measures to combat climate change in 2020 and beyond. The Paris Agreement
promotes efforts aimed at decarbonization, calling for nations to keep global temperature rise
well below 2 degrees centigrade compared to pre-industrial levels and to pursue efforts to limit
the temperature increase even further to 1.5 degrees centigrade. At COP21, it was decided
that stakeholders would be asked to be aware of the actions of non-state actors such as
municipalities, welcome the efforts of all non-governmental actors (municipalities and other
local public bodies), and scale up their efforts.

COP22 was then held in Marrakesh, Morocco in November 2016. This session saw the
delivery of the Marrakesh Action Proclamation for our Climate and Sustainable Development,
which reemphasized the urgent need to address global warming of an unprecedented scale. It
also served as a substantial opportunity to reconfirm the importance of global actions by states
as well as local governments and to achieve further prosperity and sustainable development
through economic change.

These sessions were followed by COP23 held in Bonn, Germany (host country: Fiji) in 2017;
COP24 held in Katowice, Poland in 2018; and COP25 held in Madrid, Spain in December 2019).
Japan expressed its proactive stance towards decarbonization to all nations present at the
sessions.

In 2020, the Paris Agreement finally entered the implementation phase. The Paris
Agreement also calls for the acceleration of climate change by non-governmental actors,
including municipalities and cities, in addition to the central government, and cities and
municipalities are key players in the consideration and implementation of specific regional
climate change measures and projects. In order to realize a decarbonized society in the world
as a whole, it is necessary to accelerate the movement toward building a sustainable
decarbonized society and a low-carbon society as a transitional point, especially in Asia where
economic growth is remarkable. In order to decarbonize and reduce the carbon footprint of
cities, which are places of activities that support socioeconomic development, international
efforts to support the efforts of cities are being strengthened.

In light of the above, this project aims to develop an eco-town that is symbiotic with industry
and contributes to the realization of a decarbonized society as well as the reduction of energy-
derived CO2 emissions, in collaboration with the City of Kitakyushu and the Iskandar
Regional Development Authority (IRDA), which has experience and know-how in the
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formation of low-carbon societies. In collaboration with the Iskandar Regional Development
Authority IRDA) and Kitakyushu City, which has experience and know-how in the formation
of a decarbonized society, research activities will be conducted with the aim of creating projects

that will lead to the acquisition of JCM credits.

(2) Activities
This study will be conducted with support from Malaysia's Iskandar Regional Development

Authority and Kitakyushu and will involve the following activities aimed at promoting

decarbonization in Malaysia and achieving a JCM project that will contribute to this goal.

- Activity 1: Realization of an eco-town in industrial symbiosis

- Activity 2: Realization of waste-to-energy

- Activity 3: Excavation JCM-applicable projects

(3) Project methodology

(3)-1. Activity 1: Realization of an eco-town in industrial symbiosis

The activity item What's in the activity?

@ | Collection of inventory | Collect inventory data on waste discharged from
data on waste discharged | factories in industrial parks in the Iskandar region.
from factories Review industrial parks (or factories) that are

cooperative with IRDA's activities during the
collection process of this inventory data and select
suitable candidate housing complexes for the pilot
project.

@ | Factory-to-plant Based on the collected inventory data, matching
matching  based  on | between factories (matching whether waste from
inventory data one plant can be used as raw fuel at another plant)

is performed.

@ | Examination of policy | In parallel with the above two activities, we will
support (preferential | consider the ideal way of policy support
treatment, penalties, | (preferential treatment, penalties, etc.) to realize
etc.) in parallel with the | industrial symbiosis and eco-town in one.
above two activities

@ | Planning of a pilot project | The above results of the study will be compiled, a
that summarizes the | pilot project will be planned, and goals (KPIs) to be
above examination | achieved in the pilot project will be examined.
results
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(3)-2. Activity 2: Realization of waste-to-energy

The activity item

What's in the activity?

Technical  study  for

realization of waste

power generation

We will study the technology to generate electricity

with heat that can stably heat treat waste, etc.

Institutional study for
the realization of waste

power generation

We

appropriate division of roles between the public and

will consider a system concerning the
private sectors, as well as rules such as chipping
fees as waste disposal costs and electricity sales

revenue generated.

Economic study for the
realization of  waste

power generation

Initial investment and operating costs of waste
power generation facilities and income from

chipping fees and electricity sales will be examined.

(3)-3. Activity 3: Excavation of JCM application projects

The activity item

What's in the activity?

Direct consultation with
potential private

companies

We will conduct project discovery and direct
consultation with a view to introducing high-
efficiency equipment such as boilers and chillers
when updating facilities at aging factories that are
thought to have needs in Malaysia, mainly in the
Iskandar development area, and waste heat
recovery power generation at cement plants, etc.,
which have not yet been widely used, and conduct
conduct  concrete

direct  consultations to

examinations of the projects.

Examination of
implementation

of JCM

assistance project

system

equipment

Confirm the intention of representative businesses
and local companies to participate in the JCM

equipment assistance project and consider

materialization of the project.

(3) Performance period

September 3, 2020 - March 10, 2021
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(4) Action framework for study

As shown in Table 1, this survey is conducted in collaboration with City of Kitakyushu, NTT
Data Institute of Management Consulting, Nippon Steel Engineering, The Kitakyushu Urban
Center, and the Iskandar Regional Development Agency.

Table 1 Implementation System Diagram

Business operators Role

Kitakyushu + Coordination of consultations with IRDA, etc.

Activities aimed at realizing an industrially

symbiotic eco-town

NTT Data Management Consultations for the formulation of an action plan
Laboratories +  Activities aimed at realizing an industrially
symbiotic eco-town
Economic considerations for the realization of waste
power generation
- Excavation of JCM application projects
Summary of this project
JAPAN STEEL ENGINEERING | + Technical considerations for the realization of waste

power generation

Kitakyushu Urban Center, + Institutional study for the realization of waste power
Institute for Global generation

Environmental Strategies

(IGES - KUC)
Iskandar Regional Development | * Collection of inventory data on waste discharged
Authority(IRDA) from factories

Collection of local information on waste power

generation

(5) Study schedule

The three-year business plan envisioned for this project is shown in Figure 1. In this fiscal
year, in the second year of the three years, activity 1 aims to plan a pilot project during
this investigation and to implement the pilot project and turn it into a business after the next
fiscal year. Activity 2 also aims to materialize medium- to long-term projects (within 3-5
years). In Activity 3, based on the assumption that Malaysia will sign the JCM, we will conduct
a survey this fiscal year with the aim of applying and commercializing the JCM equipment
subsidy project within a short period of 1-3 years.

However, with the spread of covid-19 in Malaysia, the activities of governments and companies

have been restricted, and possible activities have been carried out within the limits.



Fig. 1 Tentative study schedule

1.2 Background
1.2.1 Overview of the IRDA
(1) About the IRDA
The Iskandar Regional Development Authority (IRDA) is a governmental agency established

in 2007 to direct efforts at promoting Iskandar Malaysia. By regulating public and private

interests, it aims to promote the development of a sustainable international city. The IRDA

has three core functions and areas of legal authority for achieving the above objectives.

(a)

(b)

(0

Planning

Integrating and recommending planning policy from the federal government, the state of
Johor, and local governments to help improve well-being in Iskandar Malaysia.
Identifying and developing strategies to enhance infrastructure, skills, and scientific

research for Iskandar Malaysia development.

Promotion
Undertaking broad-based promotion of Iskandar Malaysia to the general public and
potential investors. Driving, coordinating, and monitoring the development of economic

sectors and social infrastructure for both local and overseas.

Facilitation

Providing consultation and information on investing in Iskandar Malaysia. Acting as the
principal coordinating agent on behalf of relevant government agencies in relation to
receiving, processing, and expediting requisite approvals for investors in Iskandar

Malaysia. Assisting existing investors in resolving issues affecting their business
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environment.

IRDA (Iskandar Regional Development Authority)

+  ISKANDAR MALAYSIA is the new southern development corridor in Johor that has
been identified as one of the catalyst developments to spur the growth of the
Malaysian economy.

*  The primary objective of IRDA is to realize the vision of developing ISKANDAR
MALAYSIA into a strong and sustainable metropolis of international standing.
Accordingly, IRDA’s main focus and roles are:

Key Roles
Planning Promotion Facilitation
Integrate and recommend Publicity to the general Consultation on investment
planning policies and public and investors and and provision of
strategies, enhance welfare. promotion and coordination information. Coordination,
Strategy development of social infrastructure assist in resolving issues

development t

Fig. 2 Functions of the Iskandar Regional Development Authority!

(2) Iskandar Development Region

The Iskandar Development Region lies at the southern edge of the Malay Peninsula in
southern Johor, a Malaysian state on the coast across from Singapore. With a population
of around 1.9 million, it is the country's second most important center for economic activity
after Kuala Lumpur. Malaysia's federal government established five economic corridors
(key development regions) during the period of the Ninth Malaysia Plan (2006-2010), with
comprehensive regional development projects being conducted in Iskandar Malaysia.
The Eleventh Malaysia Plan (2016-2020), submitted to the Parliament of Malaysia by
former prime minister Najib Razak in 2015, also establishes the Iskandar Development
Region as a key development region. The five-year plan focuses on five main initiatives:
environmental education and creative clusters, tourism and logistics centers, environment
and energy, food, and the development of manufacturing industries focused on oleo
chemistry. Iskandar Malaysia occupies 2,217 square kilometres and comprises five
flagship zones, namely [A] Johor Bahru City Centre, [B] Iskandar Puteri (formerly
Nusajaya), [C] Western Gate Development, [D] Eastern Gate Development, and [E] Senai-
Skudai. This is roughly the same area as the Tokyo Metropolitan area and three times the
size of Singapore. On February 22, 2019, Prime Minister Mahathir Mohamad announced

that Iskandar Malaysia would be expanded to 4,749 square kilometres, suggesting even

1 Prepared by NTT Data Institute of Management Consulting, Inc. based on data from the
Iskandar Regional Development Authority's website
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more active development is in store for the Iskandar Development Region.

Fig. 3 Map of the Iskandar Development Region?

The aforementioned five flagship zones making up the Iskandar Development Region

have the following functions and characteristics.

Zone A: Johor Bahru City Centre

This zone focuses on, among other things, business centre development, culture and
tourism, strengthening immigration functions, and waterfront property development.
It has trading infrastructure, a financial centre, and a service centre (linked to

Singapore via the Johor-Singapore Causeway).

Zone B: Iskandar Puteri (formerly Nusajaya)

Zone activities include Johor state government building construction, attracting
education, medicine, and entertainment industry players, and Puteri Harbour
development. Specifically, the zone comprises an academic city with universities
offering foreign curricula, entertainment functions that include a movie filming studio
as well as LEGOLAND and other theme parks, medical tourism and other service

industries, and state government functions.

Zone C: Western Gate Development
This zone is centered on marine logistics centre and power plant development and

contains physical distribution, free trade, and oil storage port facilities. It links to

2 New Straits Times article published February 22, 2019 entitled "Iskandar Malaysia to be
extended, covering more areas in Johor"
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Singapore via the Malaysia—Singapore Second Link.

Zone development leverages the Port of Tanjung Pelepas's geographical advantage
of being near Singapore and other Southeast Asian nations and water deep enough to
accommodate even larger vessels. Connected by sea routes to ports around the world,
the Port of Tanjung Pelapas is the second largest in Malaysia in terms of container
transaction volume and the 18th in the world3. 3The port has a total area of roughly

7.8 square kilometers and comprises a container port and an adjoining free-trade zone.

Zone D: Eastern Gate Development

This zone’s functions consist of electrical, chemical, and oleo chemical product
manufacturing and has a petrochemical storage port. Comprising Pasir Gudang Port,
Tanjung Langsat Port, and Tanjung Langsat Technology Park, the zone occupies a
total of approx. 15 square kilometers. It also contains Pasir Gudang Industrial Park,

which has attracted foreign manufacturing firms from around the world.

Zone E: Senai-Skudai

This zone's functions consist of Senai International Airport, a logistics centre, a
high-tech industry, a space-related industry, a shopping centre, and a cyber-city.
Home to University of Technology, Malaysia (UTM), one of Malaysia's most
prestigious national universities, the zone also has Johor Bahru Premium Outlets,
the first of its kind in Southeast Asia, making it an attractive area for tourism as well

as industry.

3 Ministry of Land, Infrastructure, Transport and Tourism, Ranking of Global Container
Handling Volume by Port (2018 preliminary
figures)https://www.mlit.go.jp/common/000228237.pdf
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Senai Sukudai
Senai International airport,
industrial park for logistics and
high-tech industry

dohor Bahru City Centre
Business center
development,
culture/tourism, immigration
enhancement, waterfront
development

Iskandar Puteri
(Nusajaya)
The center of the Iskandar
project. Construction of
Johor State Government
Building, Attraction of
Educational institutions,
Medical facilities and

Western Gate
Development

Shipping logistics base.

Power plant development Eastern Gate Development
Johor Port, petrochemical
industry, heavy industry, etc.

Fig. 4 Characteristics of the Iskandar Development Region's flagship zones

(3) Industrial areas subject to the study
(a) Pasir Gudang Industrial Park
This industrial park was established 30 years ago. The area has long been a location of
business expansion into Malaysia by Japanese and other firms. Among enterprises who
arrived in the early years, many are now dealing with aging facilities and equipment at their

plants and are facing efficiency problems.

Industrial park name Pasir Gudang Industrial Park

Distance from major city 36 km from Johor Bahru

Japanese firms with a - Adeka Foods (Asia) Sdn. Bhd.
presence? - Aida Manufacturing (M) Sdn. Bhd.

Hitachi Chemical (Johor) Sdn. Bhd.
Demits Chemical (M) Sdn. Bhd.
Palau Edible Oil Sdn. Bhd. and others

(b) Kaasen Preindustrial Senai Industrial Park

4 Toyo Keizai Inc.: Excerpt from the Overseas Japanese Companies Database, By Country,
2019 edition



Industrial park name Kaasen Preindustrial Senai

Distance from major city 32 km from Johor Bahru
Japanese firms with a - Panasonic System Networks Malaysia Sdn.
presence Bhd.

Mitsubishi Electric (Malaysia) Sdn. Bhd.
Hickok (Malaysia) Sdn. Bhd.

Hitachi Cable (Johor) Sdn. Bhd.

Matsushita Precision Industrial Co. Sdn. Bud

and others

(c) Kaasen Preindustrial Terbium Industrial Park

Industrial park name Kaasen Preindustrial Terbium

Distance from major city 15 km from Johor Bahru

Japanese firms with a -+ Dan Café (Malaysia) Sdn. Bhd.

presence - J.K. Sumi Wire Harness Sdn. Bhd.
Southern Lion Sdn Bud

Mizuho Precision Engineering (M) Sdn. Bhd.
Chiyoda Integer Co. (Johor) Sdn. Bhd. and

others

(d) Other areas
In addition to the above, studies are also focusing on finding private companies not located
in the area (those in the Johor Bahru and Kuala Lumpur areas) for high-potential JCM

equipment subsidy projects.

1.2.2 The Malaysian Government's Efforts to Reduce Greenhouse Gas Emissions
(1) Influence of the Political Struggle and Corona Disaster in Malaysia
(Political struggle)

In the 14th general election (federal house and state parliamentary elections) held on
May 9, 2018, the United Malays National Organization (UMNO) and the National Front
(BN), which had been in power since Malaysia's independence in 1957, were defeated
significantly, and former Prime Minister Mahathir's Malaysian Unified Presume Party was
dissimived and hostile to Mahathir. An opposition coalition formed by the People's Justice
Party (PKR) and other parties won with majority, resulting in the first change of government
after independence.

However, on February 24, 2020, Mahathir abruptly submitted his resignation to the king.
Originally, in the last general election, Mr. Mahathir had pledged to give Anwar the post of



prime minister in the future, but after becoming prime minister he remained vague about the
time of zen transfer. There had also been a struggle over post-Mahathir, with Azmin, who
served as economy minister in the administration, d'eel to be seen as Mahathir's successor. In
light of this situation, Mahathir's resignation was aimed at minimizing the political impact
and rebuilding the political system at an early time.

Later, after a reorganization of the ruling and opposition parties, Muhyiddin, a subordinate of
Mahathir's heart, became prime minister in March2020. The largest number of seats in
the Diet of the new ruling coalition is UMNO, which lost the last general election, and there
have been calls from within the administration that early dissolution and general elections

should be held to resolve the political struggle that has continued to smolder.

(Related to the Coronal Disaster and the Struggle for Government)
On the other hand, at the same time as the above political struggle, the spread of the new

coronavirus had occurred in Malaysia.

Figure 1 Total Number of Cases in Malaysia (2010-2010)5

Figure 1 Total Number of Cases in Malaysia (2010-2010)2020 after Mahathir's resignation.
Since the political struggle continued even after the discovery of the infection in Japan, and
the lack of concrete responses, distrust of the people of the government was growing, so the
Muhyiddin administration issued a border blockade and an activity restriction order (MCO)
immediately after its inauguration, and deployed troops throughout the city to take thorough
measures to prevent infection. As a result, the spread of the infection was suppressed once,
and almost all economic activities resumed in June of the same year. However, since October

of the same year, the spread of infection has continued again (it is said to be the "second wave"

5 Worldmeter (https://www.worldometers.info/coronavirus/country/malaysia/) more quotes.
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in Malaysia).

On January 12, 2021, King Abdullah declared a state of emergency for all of Malaysia. The
period is until August 1, and general elections, local elections, and by-elections will not be held
during the election period, and the Diet will not be held. It is said that the voice which thinks
this to be a life-prolonging plan of a de facto Muhyiddin government has also been raised from
the ruling party UMNO etc.

(Impact on efforts to reduce greenhouse gas emissions)
Before the 2018  general election, ministries dealing with environmental and climate change
issues were divided into Ministry of Natural Resources and Environment, Ministry of
Energy, Green Technology and Water, and Ministry of Science and Technology. The Mahathir
administration has integrated these into the Ministry of Energy, Green Technology, Science
and Climate Change ( Science and Climate Change, MEGTSCC) and established a new
ministry responsible for environmental and climate change, waste disposal (designated
garbage) and social experimentation.

Muhyiddin's government has reorganized its ministries and agencies, and the Ministry of
Science, Technology and Innovation (MINISTRY of Science, Technology and Innovation) and
others are independently acting on policy management from the MEGTSCC.

(2) Greenhouse gas emission reduction efforts
(Green Technology)

In 2009, the Malaysian government formulated the Green Technology Policy, in which
green technology drives economic growth and sustainable development. The system
designates four areas (energy, buildings, wastewater and waste, and transportation) as core
areas of green technology.

The Malaysian government aims to account for  1.5%of GDP (RM60 billion) in green
business by2030 by promoting the adoption of these green technologies in the National Green

Technology Master Plan.

(State policies concerning energy)

The principal initiatives of Malaysia's renewable energy policy are as follows.
Malaysia's basic energy policy aims to develop the country's economy by promoting a safe
and highly cost-effective energy supply and efficient energy usage while reducing
unproductive energy consumption and minimizing environmental impact as outlined in
the Eleventh Malaysia Plan (2016-2020). 4,342,000,000 ringgit (4.9%) of the total budget
for the seven strategies in the plan is being budgeted to "pursuing green growth for
sustainability and resilience."

Table 3 shows Malaysia's main renewable energy-related policies. In a bid to spur further
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renewable energy usage and thereby help Malaysia maintain energy self-sufficiency, a feed-in-

tariff ("FIT") system was announced as part of the Renewable Energy Act in 2011.

Table 3 Malaysia’s line of policy on renewable energy®

(Status and goals for renewable energy deployment)

With the exception of solar power, whose price was initially set at a high level, the feed-
in-tariff system implemented under the Renewable Energy Act announced in 2011 has seen
little renewable energy proliferation due to a degression rate marked by perennial option price
decline. Within the FIT system, a premium rate is set on products produced in Malaysia.
Solar power, for example, carries a premium price with no degression rate, creating

advantageous conditions for companies producing in Malaysia.

6 Prepared by NT'T Data Institute of Management Consulting, Inc. based on NEDO's Survey
Report on Smart Community-related Technology and Service Standardization and
International Trends



Table 4 Renewable energy deployment (installed capacity, unit: MW)?

Annual renewable energy generation from 2011 to 2050, shown in Table 5, suggests

deployment is still insufficient to achieve target levels.

Table 56 Renewable energy environmental targets for 2011 to 20508

ERACAT | ERAAT| ERDNKS | ERRBR | FH BRE ﬁﬁlﬁfj— £MCO2EE | ®Mco2@mEt
(;va) [
2011 675 123 300 7.7 123 1,228 846,975 846,975 217
2015 2,024 613 1,450 61 1,223 5,374 | 3,707,825 | 10,816,136 975
2020 4,906 1,472 2,450 194 2,208 11,229 | 7,747,900 | 41,803,181 2,065
2025 7,297 2,146 2,450 456 2,330 14,680 | 10,128,817 | 88,071,821 2,809
2030 8,217 2,514 2,450 1,019 2,392 16,592 | 11,448,339 |143,444,366| 3,484
2035 8,217 2,514 2,450 2,128 2,453 17,762 | 12,255,721 202,908,742| 4,317
2040 8,217 2,514 2,450 4,170 2,514 19,865 | 13,707,192 268,207,951 5,729
2045 8,217 2,514 2,450 7,765 2,575 23,522 | 16,229,914 343,765,293 8,034
2050 8,217 2,514 2,450 13,540 2,637 29,358 | 20,256,975 436,426,797 11,544

(Green Technology Financing Scheme)

The Green Technology Financing Scheme is a financing system established for green
business development with an eye to achieving sustainable economic growth for Malaysia.
The scheme provides low-interest loans to all green technology producers, green technology
users, and ESCOs that pay corporate taxes, whether they be foreign or local enterprises.
Loans were originally intended to be provided only for facilities constructed on or before

December 31, 2020, but the application period was extended to 2023.9

7 Prepared by NTT Data Institute of Management Consulting, Inc. based on data from
SEDA's website (http://seda.gov.my/?omaneg=0001010000000101010)

8 Ministry of Energy Green Technology and Water : National Renewable Energy Policy
&Action Plan

9 SEDA: Extension of Green Investment Tax Allowance (GITA) & Green Income Tax
Exemption (GITE) until 2023 http://www.seda.gov.my/reportal/re-incentive/
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Table 6 Green Technology Financing Scheme!?

Summary

The Green Technology Financing Scheme is a
financing system established for green
business development with an eye to
achieving sustainable economic growth for
Malaysia

Enterprises established in Malaysia are
eligible

In the fiscal year following deployment,
enterprises pay less taxes due to a roughly
40% corporate tax deduction for the cost of
deploying equipment capable of reducing
greenhouse gas emissions and energy usage
MIDA (Malaysian Investment Development
Authority) is the point of contact

Details

Companies that can apply

Foreign and local companies paying corporate

taxes

Tax break eligibility

Eligible equipment deployment costs

Tax break impact

Roughly 40% of eligible costs (GITA+CA)

reimbursed via corporate income tax refund

Application period

Extended to the end of 2022

Point of contact for

application

MIDA (Malaysian Investment Development
Authority)

Corporate income tax refund

Deduction from corporation's taxable income
in the year following the business year in

which equipment investment was made

For solar

power

Eligible

equipment

Green Mark certified products

Installation work

SEDA (Sustainable Energy Development

Authority) certified businesses

Power generation

Assumes self-consumption (up to 75% of

amount maximum power demand as a general rule)
MIDA 318 (RM3,288Mil) (as of December 2016)
certifications

10 Prepared based on data from the website of the Malaysian Investment Development

Authority




1.2.3 The IRDA's greenhouse gas emission reduction initiatives
(1) Iskandar Malaysia's low carbon society plan for 2025

With support from Japan Science and Technology Agency (a National Research and
Development Agency) and the Japan International Cooperation Agency (JICA), an
international research team comprising members from such organizations as Kyoto University,
the National Institute for Environmental Studies, Okayama University, University of
Technology Malaysia, and the Iskandar Regional Development Authority began activities in
2010 aimed at Iskandar Malaysia and in November 2012 announced the Low Carbon Society
Blueprint toward 2025 ("the Blueprint"). The plan was officially approved as an official
document for the development program by the Iskandar Regional Development Authority at a
March 20, 2014 meeting of the Approvals and Implementation Committee.

The Blueprint was formulated in response to concerns Iskandar Malaysia development
projects would bring about a rapid rise in greenhouse gas emissions following the region's
being designated a special economic zone in 2006. The Blueprint, a low carbon society plan
aimed at making the region into a low-carbon area, establishes a goal of reducing greenhouse
gas emissions by 40% by 2025 in a Business as Usual scenario (56% emission strength
compared to 2005). The plan outlines 12 Actions and 281 Programs concerning areas such as
transportation systems, construction (green buildings), energy systems, waste management,
industrial processes, governance, air pollution, urban structure, and education.

Good progress is being made in conducting the programs: 60 (21%) of the 281 Programs have
been completed, 201 (72%) are in progress, and 19 (7%) have not yet begun.

Fig. 5 Blueprint Program progress!!

1.2.4 Cooperative relationship between Kitakyushu and the Iskandar Regional Development

11 Prepared by NTT Data Institute of Management Consulting, Inc. based on information
gathered from the IRDA



Authority
With the goal of reducing carbon emissions in the Iskandar Development Region,
Kitakyushu has worked with the IRDA in fiscal years 2014, 2015, and 2016. The details of

these activities are provided below.

(a) Activities in FY 2014

In the FY 2014 Large-scale JCM Project Creation Feasibility Study Project for Realizing
Low-carbon Societies in Asia, Kitakyushu conducted a basic study aimed at helping to reduce
carbon emissions in an industrial park in the city of Pasir Gudang, while also building a
relationship with the city.

The study, which involved holding discussions with Pasir Gudang stakeholders and
gathering information from enterprises in the industrial park, proposed a path towards
establishing four key programs for a "Pasir Gudang that aspires to be a green and healthy

city."

Fig. 6 Path to establishing four key programs for Pasir Gudang

(b) Activities in FY 2015

Kitakyushu conducted the Foundation Building Project for Across-the-Board Expansion of
Decarbonization Projects (Kitakyushu-State of Johor Cooperation Project) in Iskandar
Malaysia as part of the FY 2015 Cooperation Project for Realization of Low Carbon Societies
in Asia. The following three studies were discussed with the goal of industrial park
decarbonization in Pasir Gudang.

Activity 1: Waste heat collection, cogeneration, and energy-saving efforts in industrial
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parks
Activity 2: Industrial waste recycling and general waste power generation
Activity 3: Developing JCM businesses in Iskandar Malaysia and supporting the design

of systems to advance such development

Fig. 7 Overview of activities for developing JCM businesses in Iskandar Malaysia and

supporting the design of systems to advance such development

(c) Activities in FY 2016

Kitakyushu conducted the Project to Accelerate Low Carbonization Model Projects in
Iskandar Development Area for Expansion of JCM (Kitakyushu-IRDA Cooperation Project) as
part of the FY 2016 Large-scale JCM Project Creation Feasibility Study Project for Realizing
Low-carbon Societies in Asia. Following on the FY 2015 study, this study targeted mainly local
governments and businesses with their own factories or other production facilities and closely
examined the feasibility of JCM adoptability. With the goal of promoting activities aimed at
establishing model businesses in order to facilitate Malaysia's timely participation in the JCM,
the following two energy-saving related projects were studied.

Activity 1: Deploying cogeneration technologies at factories that require steam

Activity 2: Promoting energy-saving efforts for factories and buildings inside factories

Table 7 Overview of activities conducted for the Accelerate Low Carbonization Model Projects



in Iskandar Development Area for Expansion of JCM

On August 22, 2016, Kitakyushu concluded a Letter of Understanding with the IRDA which
clearly stipulated the city's intention to promote decarbonization in the Iskandar Development

Region.

[ ) - e = s -~

3
"

Fig. 8 Signature ceremony at the IRDA office

(4) Activities in FY2019

Kitakyushu City implemented the "Project for Promoting Low Carbonization in the
Iskandar Region (Kitakyushu City -Iskandar Development Area Collaboration Project)" in the
"city-to-city collaboration project for realizing a low-carbon society in 2019". In order to
achieve the goals set out in the Low Carbon Society Blueprint, we have developed an action
plan until 2025 and carried out the following activities with the aim of creating concrete
projects using JCM.

Activity 1: Examination of action plan based on the blueprint for a low-carbon society that

1-20



has already been formulated
Activity 2 Follow-up survey of surveys conducted in FISCAL 2015 and 2016

Activity 3 Excavation of waste heat recovery power generation projects with potential

Figure 2 FY2019 activities

The above are among the many steady efforts Kitakyushu has made to engage with the
IRDA. By conducting follow-up studies of projects based on past project results, facilitating the
development of an Action Plan for Malaysia's Iskandar Development Region, and finding new

projects, this project is expected to promote a post-carbon society in the region.
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2.1 Overview of activities

Kitakyushu City implemented the "Project to Promote Low Carbonization in the
Iskandar Region (Kitakyushu City -Iskandar Development Area Collaboration Project)"
in the "City-to-City Collaboration Project for Realizing a Low Carbon Society in 2019".
Among the projects, the Iskandar Regional Development Agency (IRDA) indicated
"Industrial Symbiosis" and "Eco Town" as keywords in the activities of the next step of
the Low Carbon Society Blueprint.

According to IRDA's concept, industrial symbiosis means building a network that
effectively uses emissions from factories in industrial parks as raw fuel for different
factories, rather than simple landfills. In addition, eco-towns mean converting energy
such as industrial parks into a decarbonized type and promoting eco-friendly housing
complexes as a whole.

By integrating these two concepts, Figure 1is carbon-free energy such as biomass.

Figure 1 Image of Industrial Symbiosis and Eco-Town!

In FY 2019 project, IRDA and IRDA agreed to perform the following five activities
with the aim of realizing a pilot project that integrates industrial coexistence and eco-
towns as described above in the Iskandar region.

1) IRDA will take the lead in collecting inventory data on waste discharged from
factories in industrial parks in the Iskandar region. Review industrial parks (or
factories) that are cooperative with IRDA's activities during the collection
process of this inventory data and select suitable candidate housing complexes
for the pilot project. (See: Figure 21 in Figure 2)

2) Based on the collected inventory data, matching between factories (matching

1 NTT DATA Institute of Management Consulting crated based on hearings from IRDA

2-2



whether waste from one plant can be used as raw fuel at another plant) is
performed. (See Figure 2 in Figure 2)

3) We will consider the technologies and tools necessary to realize the above
matching, and consider methods for cooperation with companies that have
these technologies and tools. (See Figure 23 in Figure 2)

4) In parallel with the above three activities, we will consider policy support
(preferential treatment, penalties, etc.) to realize industrial symbiosis and eco-
towns in one place. (See: Figure 24 in Figure 2)

5) The above results of the study will be compiled, a pilot project will be planned,
and the goals (KPIs) to be achieved in the pilot project will be considered. (See:
Figure 25 in Figure 2)

Figure 2 Plan for Realizing an Industrial Symbiotic Eco-Town

In addition, each of the above activities Table 1roles as shown in Table 1 below. Activity

3 will only be considered as a basic course this fiscal year.

Table 1 sharing of action plans
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2.2 Collecting inventory data

This fiscal year, since it was difficult to travel to the site due to the corona disaster, IRDA

approached local factories, etc., and ordered to collect inventory data.

2.2.1 Creation of questionnaires (data sheets)

In collecting inventory data from each plant, it was necessary to investigate by a common
axis based on subsequent analysis and matching between factories. Therefore, after
consultation with IRDA and related parties, we have established a questionnaire (data
sheet) to be distributed to each plant. The items that we thought needed to be

investigated were as follows.

(1) Basic information

Company name

Address

Name of person in charge
Department

Contact

Company size

Industry

Product

Are waste currently used as raw fuel?

(2) Waste emissions

Classification of waste

> Large classification: Hazardous designated waste (Scheduled Waste) or
other industrial waste(Non-Scheduled Waste)

> Medium classification: Roughly sorted waste(Scheduled Waste by number)

» Small classification: Specific items, etc.

Waste (solid, liquid, gas, etc.)

The amount of discharge

Discharge frequency

Waste disposal(recover / recycle /dispose)

Companies entrusted with waste disposal, unit price of disposal

Companies entrusted with the collection and transportation of waste, unit price
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(3) Interest in industrial symbiosis

Is there any waste discharged from the company that can be used as raw fuel
by other companies?

Is there anything that can be used as raw fuel in-house for waste discharged
from other companies?

Are you interested in participating in the framework of industrial symbiosis in

the future?

Questionnaires created based on the above items are shown in Attachment 1 of this

Chapter.
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2.2.2 Holding local workshops

In October 2020, a workshop was held in October 2020 to introduce this project and
industrial symbiosis to local companies and to distribute questionnaires created in

2.2.1.

Industrial Symbiosis Knowledge Sharing and Survey Workshop
Date: October 6, 2020, 9:00 a.m. to 5:00 p.m. Malay time
Venue: Holiday Villa Hotel, Johor Bahru
Host :IRDA, Invest Johor, 2Universiti Teknologi Malaysia (UTM-Low Carbon

Asia Research Centre)

The total number of participants was more than 100. Of these, 77 were representatives
of factories, etc., and 27 were related to local governments. The program on the day Table

2

Table 2 Local Workshop Programs

2 Major Institutions of Industrial Promotion, Facilitation, Coordination, Development
and Investment in Johor
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In the session from 10:30 a.m., the Research Center for Low Carbonization in Asia at the
Malaysian Institute of Technology =~ (UTM) introduced the basic concepts, case studies,
and benefits of industrial symbiosis. UTM lecture materials are shown in Attachment
2.

In the session from 2:00 p.m., three guest speakers gave lectures related to industrial
symbiosis. First, WANHASHIDAH WAN SALLEH and ShahZUL JAYAWIRAWAN
MOHDYUNUS, representatives of Johor Province, took the stage from the
Environmental Technology Division of the Malaysian Investment and Development
Agency (MIDA) to learn more about the Malaysian government's policies on the
environmental technology industry and tax incentives. Next, representatives from the
Ministry of the Environment(DOE)of the State Government of Johor took the stage to
introduce the Malaysian government's disposal department management measures, how
to use waste management systems, and examples that could cause environmental
pollution. Finally, MICHELLE ONG, a renowned solar power company based in Johor,
gave a lecture on the use of solar power generation in green recovery from coronal

disasters.
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2.2. 3 Collection, aggregation and analysis of questionnaires

(1) Overall picture of the factories surveyed

After the workshop in 2.2.2, 30 companies submitted questionnaires as a result of follow-

up through IRDA to the companies present (Table 3).

Table 3 List of Companies Submitting Inventory Data

No. |Company name Industry
1 L.P. Pacific Films Sdn. Bhd Papermaking, printing
2 CEE INDUSTRIES SDN BHD Metal products industry
3 |TES-AMM (MALAYSIA) SDN. Bhd. Recycling and recycling of waste
4 IMPACT RANK (M) SDN. BHD. Plastic products
TAKECHI RUBBER INDUSTRY (M)
5 Rubber products
SDN. BHD.
ARTRON PRECISION MALAYSIA SDN.
6 Others
Bhd.
7 MOHM Chemical Sdn Bhd Others

8 Instruments Technology (Johor) Sdn. Bhd. | Others

. Recycling chemical products and
9 Clp Industries Sdn Bhd .
waste

10 |Chawk Technology International Sdn Bhd | Electronics and electrical products

Shima Electronic Industry (Malaysia) Sdn

11 Electronics and electrical products
Bhd

12 |New Sister Business Recycling and recycling of waste

13 |B.M. Nagang Industries Sdn Bhd Electronics and electrical products
CHIYODA INTEGRE CO. (JOHOR) SDN ) )

14 Electronics and electrical products
BHD

15 |CORE PAX (M) SDN BHD Papermaking, printing
DISK PRECISION INDUSTRIES SDN

16 BHD Electronics and electrical products
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17

MATERIALS IN WORKS (M) S/B (WASTE
COLLECTION AND UPCYCLING
COMPANY)

Recycling and recycling of waste

18

MASTIKA OILS & FATS (M) SDN BHD
SEASON

Food manufacturing

19

swancos ind (m) sdn bhd

Chemical products

20

GOLDEN FRONTIER PACKAGING
(JOHOR) SDN BHD

Papermaking, printing

21

BEYONICS PRECISION (MALAYSIA)
SDN BHD

Electronics and electrical products

22

GORIN TECHNICAL INDUSTRY
(MALAYSIA) SDN BHD

Electronics and electrical products

23

TYM Electric & Machinery Sdn. Bhd.

Machinery and equipment

24

Teknoware Asia Sdn Bhd

Electronics and electrical products

25

Yee Cheong Plastic Manufacturer (M) Sdn
Bhd

Plastic products

26 |NIRO CERMIC (M) SDN BHD Nonferrous metal products

27 | Versa Manufacturing Sdn Bhd Electronics and electrical products
GREAT WALL NUTRITION )

28 Food manufacturing
TECHNOLOGIES SDN BHD

29 |SNC Industrial Laminates Sdn. Bhd. Electronics and electrical products

30

Sukano Sdn. Bhd.

Plastic products

Table 3were organized by industrial park and plotted on a map (Table 4, Figure 3

Pasigdan Industrial Park had the largest number of participating companies.
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Table 4 Survey: Aggregates of Factories by Industrial Park

Number of

No. | Industrial Park participants in the
survey

1 |Sand Warehouse Industrial Estate 12

2 |Tampoi Industry Estate 5

3 |Tebrau Industrial Estate 3

4 |Tanjung Langsat Industrial Complex 2

5 |SILC Industrial Park & Nusa Cemerlang Industrial Park |2

6 |Tiram Industrial Park & Ulu Tiram 2

7 |Larkin Industrial Estate 1

8 |Industrial Park Main Kempas 1

9 |I-Park @ Indahpura, Kulai 1

Figure 3of the factory surveyed
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(2)Non-Scheduled Waste Emissions

Non-Scheduled Waste, a non-hazardous industrial waste, has less regulations on
emissions than Scheduled Waste.

Figure 4 summarizes non-scheduled waste Figure 4plants. Wood-based waste with the
highest emissions was mainly discharged from factories that produce electronic and
electrical products, with many pallets and crates. The next most common was paper
waste, which consisted of paper bags and waste paper. Plastic waste, like paper quality
systems, was often used for packaging purposes, but on the other hand, many personal
armor (Premedical gowns, gloves, masks, etc.) were discharged to avoid adhesion of blood,
etc. in medical situations. Factories in the food manufacturing industry are the main
source of emissions, but it is expected that emissions are increasing in other industries
and the consumer sector due to the corona disaster. Ceramic waste is broken tiles,

which are discharged from a single plant.

64
446f = \

® Wood
= Paper
m Plastic

m Ceramic

® Food

m Metal

= Rubber
Glass

m Texitile

Figure 4 One-Scheduled Waste Emissions from the Factory Surveyed (Tons per Year)
In addition, the recycling rate of each one with a particularly large amount of
emissions is summarized and summarized in Table 5. The recycling rate was 70to

90%, which was relatively high compared to the previous survey.

Table 5 Emissions and Recycling Rates of Non-Scheduled Waste with Particularly
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High Emissions

Types of waste Annual emissions Recycling rate (%)
(tons)
Wood-based waste 2,874 71.7
Paper waste 2,609 91.6
Plastic waste 2,522 90.1
Ceramic waste 1,800 0

(8)Discharge status of Scheduled Waste

Scheduled Waste is a waste that may affect the human body or the environment as
defined in the Malaysian Environmental Quality Designated Waste Regulations 2005.
Figures 5 and Table 6 Figure 5rates of Table 6plants surveyed. There are a total of 77

types of designated waste,

by each type, the waste discharged from each plant is different in category, and the
majority of the waste is discharged from 1 to 2 factories by type.
rates were rarely recycled, or 100%recycled, which was more likely to be extreme. The
survey was also available in Malaysia, where the new corona was prevalent, and the

number of responses available was limited. In order to grasp the actual situation more,

and when the amount of waste generated is calculated

it is also necessary to increase the number of samples.

244} 1240

373

280

296

= SW204
m SW322
= SW103
= SW410
= SW409
m SW422
SW402
SW424
Others

Figure 5 Waste Emissions from Surveyed Plants (Tons per Year)
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Table 6 and recycling rates of designated wastes with particularly high emissions

Large Advanced classification Annual | Recycling
classification occurrence rate
(tons) (%)
Sludge SW204 | Sludge containing one or more 3,289 0
metals such as chromium, copper,
nickel, zinc, lead, cadmium,
aluminum, tin, vanadium, and
beryllium
Solvent SW322 | Non-halogenated organic solvent 744 100
waste
Battery SW103 | Waste from batteries containing 720 100
cadmium, nickel or mercury, or
lithium
Others SW410 | Rags, plastics, paper and filters 594 2.7
contaminated with designated
waste
Others SW409 Containers, bags and tools 296 3.7
contaminated and disposed of by
chemicals, insecticides, mineral oils
and designated waste
Others SW422 | A mixture of designated and non- 280 100
designated wastes
Alkaline SW402 | Used alkalis with a corrosive or 244 100
harmful pH of 11.5 or higher
Others SW424 | Used oxidants 240 100
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2.3 Basic examination of matching and applicable
technologies between factories

Based on the survey results up to the preceding paragraph, we examined the possibility
of matching between factories, mainly those with relatively low recycling rates (those
that are landfill treated without riding the recycling flow) among the wastes with
particularly high emissions. In addition, a ling the needs for matching cannot be found
at present, we examined the application of the technology of Japanese businesses to

waste with high emissions.

2.3.1 Non-Scheduled Waste Review

Among non-scheduled waste, waste that is expected to be matched between factories is

as follows. (What is the factory number? Table 3

Wood-based waste, paper-based waste
Factories : #3, 15, 23, 24 = #20

What to expect: #20's plants are generating steam in biomass boilers and using it as

part of the power source for cardboard box production lines.

Plastic waste
Factories: #3,4, 10, 17, 30 = #30, #30.
Utilization technology: If it can be sorted by type of plastic, it can be used as a

recycled raw material for various plastic products.

In addition to the above, a ling matching is difficult, the following wastes were examined

as potential recycling wastes by introducing recycling technology in Japan.
Food waste
The utilization of the fattening technology of the food residue that the enterprise in

Kitakyushu city has is considered.

Ceramic waste

It was found that companies in Fukuoka Prefecture recycled pottery such as toilet bowls
as paving materials on the road surface to improve visibility and prevent falls in rainy

weather.
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2.3. 2 Examination of designated waste

It was confirmed that the collection and disposal of designated waste is a permit system,

and that there are more than 20 licensed businesses in the Iskandar area.

of attempting to contact these companies through IRDA7, No.1 to3.

Table 7 Waste Recycling Companies in Iskandar Region

No.

Company name

Stage Flora (Johor Bahru) Sdn Bhd

Vast Group Sdn Bhd

Southern Strength (M) Sdn Bhd

C.L.P Industries Sdn Bhd

CBH Recycle (M) Sdn Bhd

CCM Chemical Sdn Bhd

Eng Song Metal Trading Sdn Bhd

Hydro Metal (M) Sdn Bhd

SR Bl R B R N

JTS Engineering Sdn Bhd

=
e

M&M Recycling Sdn Bhd

—
—

Materials Service Complex Sdn Bhd

=
»o

Metahub Industries Sdn Bhd

=
el

New Sister Business

=
-

Positive Chemicals Sdn Bhd

=
o

Premier Bleaching Earth Sdn Bhd

p—t
S

Pride-Chem Industries Sdn Bhd

p—t
~

Ranama Resource Sdn Bhd

p—t
®

S&dJ Lubricant Sdn Bhd

p—t
©

SNC Industrial Laminates Sdn Bhd

DO
e

TES-AMM (Malaysia) Sdn Bhd

)
=

Ye Chiu Non-Ferrous Metal (M) Sdn Bhd

As a result

TheNo.3 Southern Strength (M) Sdn Ghd provided detailed documentation on local

recycling flows (Figure 6).
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Figure 6 Recycling flow of designated waste
(for example, the flow of SW322 with the highest emissions is attached)
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Based on these recycling flows, as a result of technical examination with a recycling

company with a business site in Kitakyushu City (hereinafter, Company A), Table 8

Table 8 Southern Strength Key Recycled Items

Types of waste Daily processing | Recycling rate (%)
volume (kg)

Oily waste 12,937 51.4%
Used solvents 8,492 42.8%
Contaminated 1,504 34.0%
soil

Among these, for example, oily waste can contribute to the realization of industrial
symbiosis by introducing more efficient recycling technology, such as collecting recycled

oil with higher purity by utilizing company A's recycling technology.

2.4 Future developments

In this year's survey, we were able to grasp companies that are positive about the idea of
industrial symbiosis, companies that have already been recycled but have the potential
for further advanced processing. These companies can also be considered companies with
the potential for future pilot activities. In the future, it is expected to implement concrete
pilot projects in cooperation with companies that are positive about this idea of industrial
symbiosis.

On the other hand, in addition to the fact that field surveys could not be carried out due
to travel restrictions caused by the corona disaster, restrictions on movement and
curfews were issued in Malaysia, which limited the activities of IRDA, a local player, and
limited the volume of inventory data, which is a consideration material.

For this reason, from the next fiscal year onwards, we will proceed with discussions
with companies that submitted inventory data this fiscal year and local recycling
companies such as Southern Strength, which submitted the detailed flow of recycling,
aiming to implement a pilot project aimed at realizing an industrial symbiotic eco-
town, and we will conduct activities with a view to collecting additional inventory data

with a feeling of shortage.
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Attachment1 :
Datasheet

Section 1: Basic Profile

Company Name (State)

N | =

Address (State)

Name (State)

Position/Department (State)

Contact (Mobile Phone) (State)

ol &~ w

Contact (Email) (State)

Size of Company (Select)

(ool BN

Type of Company (Select) (see Appendix A)

Type of Product (State/Describe)

10

Do your industry use waste material as
resource in your manufacturing production (Select)




Section 2: Waste Output

2.1 Non-Scheduled Waste

No Name of Waste Description Nature of Waste Odour Generated Volume (Select) Type of Treatment Company of Treatment Price of Waste Company of Collection Price of Waste
(Select) (see Appendix B) (State) (Select) (Select) Quantity Amount (State) Unit (Select) Temporal (Select) (Select) (State) RM Value (State) Unit (Select) (State) RM Value (State) Unit (Select)
1
2
3
4
5
2.2 Scheduled Waste
No Name of Waste Description Nature of Waste Odour Generated Volume (Select) Type of Treatment Company of Treatment Price of Waste Company of Collection Price of Waste
(Select) (see Appendix C) (Select) (Select) Quantity Amount (State) Unit (Select) Temporal (Select) (Select) (State) RM Value (State) Unit (Select) (State) RM Value (State) Unit (Select)

gl & w| o] =




Section 3: Future Recommendation

4.1 From your industry, do you foresee any potential waste material(s) can be valuable resource for other industry?

(If yes, please state)

4.2 From your industry, do you foresee any potential of using other waste material(s) as alternative resource for your industry?

(If yes, please state)

4.3 Would you like to have industrial symbiosis business matchmaking and networking in the future? (Select)

4.4 Please do feel free to provide us any feedback (State)




Appendix A

No Type of Industry

O© 0 N o o B W N -

e e N T e e e
0o N o o B~ W N R O

Basic Metal Products

Chemical and Chemical Products
Electronics & Electrical Products
Fabricated Metal Products

Food Manufacturing

Furniture & Fixtures

Machinery & Equipment
Non-Metallic Mineral Products
Paper, Printing & Publishing
Petroleum Products (Including Petrochemicals)
Plastic Products

Rubber Products

Scientific & Measuring Equipment
Textiles & Textile Products
Transport Equipment

Wood & Wood Products

Waste Recovery/Recycling

Others




Appendix B

Non-Scheduled Waste

No Waste Remarks

1 Paper

2 Plastic

3 Metal Scrap, shaving

4 Rubber

5 Electronic* E-waste, appliance

6 Glass

7 Steam

8 Ash* Residue from fires (e.g. Boiler cinder)
9 Food Food processing waste, cooking oil
10  Textile Clothes, Leather

11 Wood Furniture

12 Oil*

—_
w

Ceramic




Appendix C

Scheduled Waste (Only applicable if the industry generate scheduled waste)

No Code Waste

1 SW 101 Waste containing arsenic or its compound
SW 102 Waste of lead acid batteries in whole or crushed form
SW 103 Waste of batteries containing cadmium and nickel or mercury or lithium

~ w N

SW 104 Dust, slag, dross or ash containing arsenic, mercury, lead, cadmium, chromium, nickel, copper, vanadium, beryllium, antimony, tellurium,
thallium or selenium excluding slag from iron and steel factory
5 SW105 Galvanic sludges
6 SW 106 Residues from recovery of acid pickling liquor
7 SW 107 Slags from copper processing for further processing or refining containing arsenic, lead or cadmium
8 SW 108 Leaching residues from zinc processing in dust and sludges form
9 SW109 Waste containing mercury or its compound
10 SW 110 Waste from electrical and electronic assemblies containing components such as accumulators, mercury-switches, glass from cathode-ray tubes and other activated glass polychlorinated
biphenyl-capacitors, or contaminated with cadmium, mercury, lead, nickel, chromium, copper, lithium, silver, manganese or polychlorinated bipheny!

11 SW 201 Asbestos wastes in sludges, dust or fibre forms

12 SW 202 Waste catalysts

13 SW 203 Immobilized scheduled wastes including chemically fixed, encapsulated, solidified or stabilized sludges

14 SW 204 Sludges containing one or several metals including chromium, copper, nickel, zinc, lead, cadmium, aluminium, tin, vanadium and beryllium
15 SW 205 Waste gypsum arising from chemical industry or power plant

16 SW 206 Spentinorganic acids

17 SW 207 Sludges containing fluoride

18 SW 301 Spent organic acids with pH less or equal to 2 which are corrosive or hazardous

19 SW 302 Flux waste containing mixture of organic acids, solvents or compounds of ammonium chloride

20 SW 303 Adhesive or glue waste containing organic solvents excluding solid polymeric materials

21 SW 304 Press cake from pretreatment of glycerol soap lye

22 SW 305 Spent lubricating oil

23 SW 306 Spent hydraulic oil

24 SW 307 Spent mineral oil-water emulsion

25 SW 308 OQil tanker sludges

26 SW 309 Oil-water mixture such as ballast water

27 SW 310 Sludge from mineral oil storage tank

28 SW 311 Waste oil or oily sludge

29 SW 312 OQily residue from automotive workshop, service station oil or grease interceptor

30 SW 313 OQil contaminated earth from re-refining of used lubricating oil

31 SW 314 OQil or sludge from oil refinery plant maintenance operation

32 SW 315 Tar or tarry residues from oil refinery or petrochemical plant

33 SW316 Acid sludge

34 SW 317 Spent organometallic compounds including tetraethyl lead, tetramethyl lead and organotin compounds

35 SW 318 Waste, substances and articles containing or contaminated with polychlorinated biphenyls (PCB) or polychlorinated triphenyls (PCT)
36 SW 319 Waste of phenols or phenol compounds including chlorophenol in the form of liquids or sludges

37 SW 320 Waste containing formaldehyde

38 SW 321 Rubber or latex wastes or sludge containing organic solvents or heavy metals

39 SW 322 Waste of non-halogenated organic solvents

40 SW 323 Waste of halogenated organic solvents

41 SW 324 Waste of halogenated or unhalogenated non-aqueous distillation residues arising from organic solvents recovery process
42 SW 325 Uncured resin waste containing organic solvents or heavy metals including epoxy resin and phenolic resin
43 SW 326 Waste of organic phosphorus compound

44 SW 327 Waste of thermal fluids (heat transfer) such as ethylene glycol

45 SW 401 Spent alkalis containing heavy metals

46 SW 402 Spent alkalis with pH more or equal to 11.5 which are corrosive or hazardous

47 SW 403 Discarded drugs containing psychotropic substances or containing substances that are toxic, harmful, carcinogenic, mutagenic or teratogenic
48 SW 404 Pathogenic wastes, clinical wastes or quarantined materials

49 SW 405 Waste arising from the preparation and production of pharmaceutical product

50 SW 406 Clinker, slag and ashes from scheduled wastes incinerator

51 SW 407 Waste containing dioxins or furans

52 SW 408 Contaminated soil, debris or matter resulting from cleaning-up of a spill of chemical, mineral oil or scheduled wastes

53 SW 409 Disposed containers, bags or equipment contaminated with chemicals, pesticides, mineral oil or scheduled wastes

54 SW 410 Rags, plastics, papers or filters contaminated with scheduled wastes

55 SW 411 Spent activated carbon excluding carbon from the treatment of potable water and processes of the food industry and vitamin production
56 SW 412 Sludges containing cyanide

57 SW 413 Spent salt containing cyanide

58 SW 414 Spent aqueous alkaline solution containing cyanide

59 SW 415 Spent quenching oils containing cyanides

60 SW 416 Sludges of inks, paints, pigments, lacquer, dye or varnish

61 SW 417 Waste of inks, paints, pigments, lacquer, dye or varnish

62 SW 418 Discarded or off-specification inks, paints, pigments, lacquer, dye or varnish products containing organic solvent

63 SW 419 Spentdi-isocyanates and residues of isocyanate compounds excluding solid polymeric material from foam manufacturing process
64 SW 420 Leachate from scheduled waste landfill

65 SW 421 A mixture of scheduled wastes

66 SW 422 A mixture of scheduled and non-scheduled wastes

67 SW 423  Spent processing solution, discarded photographic chemicals or discarded photographic wastes

68 SW 424  Spent oxidizing agent

69 SW 425 Wastes from the production, formulation, trade or use of pesticides, herbicides or biocides

70 SW 426 Off-specification products from the production, formulation, trade or use of pesticides, herbicides or biocides

71 SW 427 Mineral sludges including calcium hydroxide sludges, phosphating sludges, calcium sulphite sludges and carbonates sludges

72 SW 428 Wastes from wood preserving operation using inorganic salts containing copper, chromium or arsenic of fluoride compounds or using compound containing chlorinated phenol or creosote
73 SW 429 Chemicals that are discarded or off-specification

74 SW 430 Obsolete laboratory chemicals

75 SW 431 Waste from manufacturing or processing or use of explosives

76 SW 432 Waste containing, consisting of or contaminated with, peroxides

77 SW 501 Any residues from treatment or recovery of scheduled wastes
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Workshop Materials
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3.1 Overview of activities

City of Kitakyushu implemented the "Project to Promote Low Carbonization in the
Iskandar Region (City of Kitakyushu -Iskandar Development Area Collaboration
Project)" in the "City-to-City Collaboration Project for Realizing a Low Carbon Society in
2019". In the project, "Waste to Energy" was indicated as one of the keywords in the
activities of the next step of the Low Carbon Society Blueprint from the Iskandar
Regional Development Agency (IRDA).

IRDA is planning a project to heat-treat and generate electricity by digging up more
than 500 t of waste and already buried waste at the Final Disposal Site of Seelong, which
currently landfills and disposes of waste collected from five municipalities. Already, there
was a report that discussions on the business model (BOT type, etc.) were being
discussed with the central government and are in the process of being finagled, but
discussions are already underway with candidate companies responsible for operations
there. IRDA expects detailed examinations based on technologies, etc. owned by
Japanese companies, so in this year, it was available in cooperation with Japanese
companies that have technologies related to waste-to-energy.

With regard to waste-to-energy, it is essential to study from the technical side of
generating electricity with heat that can stably heat treat waste, to consider the
appropriate division of roles between the public and private sectors, to consider the rules
such as chipping fees as waste disposal costs and the sales revenue of generated
electricity, and to consider economic aspects such as initial investment and operating
costs of waste-to-energy facilities and income obtained from chipping fees and electricity
sales. Under the overall management of City of Kitakyushu, NIPPON STEEL
ENGINEERING and NTT Data Management Research Institute are in charge of the
examination of the role of the public and private sectors at the IGES Kitakyushu Urban
Center (KUC), which has been engaged Figure 1).
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3.2 Technical Study
3.2.1 Technology Applied

In this Technical Study, grate-type incineration technology is applied as the technology
for the presumed WTE plant. Japan is one of the most advanced countries in the world
in terms of thermal treatment of MSW. Japan has one the largest number of WTE plants
installed, which comprises of WTE plants with various kind of technologies applied, such
as grate-type incineration, fluidized-bed-type incineration and gasification, which all
successfully demonstrates stable operation for a long period of time. Furthermore,
advanced ash treatment and stabilization technologies and flue gas treatment
technologies has been developed and installed in the WTE plants, which are propelled
by the need to comply with stringent Japanese environmental standards with additional
technical requirements implemented by each local governments. Given the above, this
Project aims to study the promotion of this advanced Japanese WTE technology in

Malaysia.

NSE has a track record of over 500 units of WTE plants installed all over the world. Such
WTE plant installed by NSE is designed to be capable of achieving continuous annual
operation days of 300 to 330 days, and has been proven to realize long continuous
operation. Longer annual operation days generally entails higher annual power
generation amount (power sales amount). On the other hand, shorter annual operation
days would result in the need to construct a WTE plant with larger waste treatment
capacity, in addition to the need to consider alternative methods for disposal of MSW
during the non-operational days, whereby resulting in a higher initial investment cost.
Therefore, NSE’s technology, being able to attain longer annual operational days, is
capable of satisfying local needs for achieving proper waste management in a cost

effective manner.

In addition, through attaining high steam parameters for boilers, optimizing materials
for super heaters, reduction of combustion air ratio, reduction of flue gas temperature
and reduction of turbine exhaust pressure, NSE has realized improvements in power
generation rate ranging up to 25 to 28%. These efforts which results in higher electric
power sales amount through high power generation efficiency, is welcomed by local
governments that face problems in securing adequate financial resources for waste

management.

NSE’s grate-type WTE plant technology proposed in this Technical Study comprises of
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the following technological features. Additionally, the overall flowchart (reference only)

is shown in Figure2 .

1) Accommodates a wide range of waste quality
* Stable combustion possible for waste with calorific values ranging from 1,200
kcal/kg up to 5,000 kcal/kg
2) Scale-up properties
* Treats waste up to a maximum of 1,200 tons/day per line
3) High power generation efficiency
* Achieves maximum of 30% power generation efficiency
4) Advanced flue gas cleaning system
e Provides various treatment technologies which suits the client’s needs (dry,
semi-dry, wet)
5) Long continuous operation

* Achieves high plant availability of over 8,000 hours

Figure 2 Waste-to-Energy Plant Overall Flowchart (reference)

3.2.2 Premises

Design Waste Throughput

The design waste throughput of the presumed WTE plant is set at 500 tons/day (1 line)
after discussion and recommendation by IRDA. The annual availability of the WTE
presumed plant is set at 333 days/year (8,000 hours/year).

Design Waste Quality

The design waste quality set for this Technical Study is derived from the published
results of the waste details analysis conducted in 2011 and 2013 by Siti Norbaizura and
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Professor Takeshi Fujiwara from Okayama University at Seelong Sanitary Landfill
Facility in Johor. The percentage values of the chemical composition in the ultimate
analysis of the aforementioned published results was adjusted by NSE for the purpose
of this Technical Study so that the sum of the chemical composition percentage is equal

to the combustible portion in the proximate analysis result is as shown in Table 1.

Table 1 : Design Waste Quality !

Parameter Unit Standard
Calorific value kcal/kg 1,591
Proximate analysis Moisture wet% 56.90
Ash wet % 8.20
Combustible wet % 34.90
Ultimate analysis Carbon (C) wet % 18.90
Hydrogen (H) wet % 2.70
Oxygen (O) wet % 12.67
Nitrogen (N) wet % 0.39
Sulphur (S) wet % 0.05
Chlorine (Cl) wet % 0.19

Other Premises
Project Site

Although the project site is not yet confirmed, after discussion and input from IRDA,
the project site is assumed in this Technical Study to be located in the land adjacent to
the Seelong Sanitary Landfill Facility. In addition, it is assumed that the project site will
not have any conditions which will impose constraints in the planning and design of the
WTE plant, in terms of the area and dimensions of the land, conditions of approaching
roads, electricity and water infrastructures, zoning and land use planning regulations,

etc.

Environmental Standards

Environmental standards in Malaysia which are applicable for WTE plants (as
investigated and reported by IGES Kitakyushu and local consultants in Malaysia) are
shown in (1) - (iv) below. This Technical Study will assume that such environmental

standards are applicable for the presumed WTE plant and it will not take into account

1 Source: Norbaizura, Siti, M.R. & Fujiwara, Takeshi (2013). Characterization of Household waste in Iskandar Malaysia and its
Suitability for Alternative Waste Handling Methods. Journal of Japan Society of Civil Engineers, Ser. G (Environmental Research),
Vol 9, No.5 : I 209-1 216., ultimate analysis results adjusted by NSE
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the existence of additional local standards and requirements, if any.

(1) Air Emission Standard

Air emission standard applicable for WTE plants (Environmental Quality (Clean

Air) Regulations, 2014) is as shown in Table 1.

Table 1: Air Emission Standards in Malaysia?2

Parameter Unit Standard
Oz reference content % 11
Total PM mg/Nms3 100
NMVOC as total organic carbon mg/Nms3 10
Hydrogen chloride (HC1) mg/Nm3 40
Hydrogen fluoride (HF) mg/Nm3 1
Carbon monoxide (CO) mg/Nms3 50
Sum of SOz and SOs expressed as SO2 mg/Nms3 50
Sum of NO and NO: expressed as NOs mg/Nms3 200
Mercury and its compounds, expressed as mg/Nms3 0.05
mercury (Hg)

Cadmium and its compounds, expressed as mg/Nms3 Total
cadmium (Cd) 0.05

Thallium and its compounds, expressed as
thallium (T1)

Antimony (Sb), Arsenic (As), Lead (Pb), mg/Nms3 Total
Chromium (Cr), Cobalt (Co), Copper (Cw), 0.5
Manganese (Mn), Nickel (Ni), Vanadium (V),

and their compounds expressed as the

element

PCDD/PCDF ng"TEQ/Nm? 0.1

(i) Noise and Vibration, and Odor Standards

Regulations for noise and vibration, and odor pertaining to WTE plants is yet to be
implemented in Malaysia. Hence, this Technical Study will assume that limit values

which are similar to those in Japan are applicable.

(iii) Wastewater Standard

Wastewater standard applicable for WTE plants (Environmental Quality (Industrial
Effluent) Regulations 2009) and Environmental Quality (Control of Pollution from

2

source: Environmental Quality (Clean Air) Regulations, 2014
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Solid Waste Transfer Station and Landfill) Regulations 2009) is as shown in Table 2.

Table 2 Wastewater Standards in Malaysia3

Parameter Unit AD B Leachate?
Temperature 0 40 40 40
pH Value - 6.0-9.0 5.5-9.0 6.0-9.0
BOD at 200 mg/L 20 50 20
COD mg/L 120 200 400
Suspended Solids mg/L 50 100 50
Mercury mg/L 0.005 0.05 0.005
Cadmium mg/L 0.01 0.02 0.01
Chromium, Hexavalent mg/L 0.05 0.05 0.05
Chromium, Trivalent mg/L 0.20 1.0 0.20
Arsenic mg/L 0.05 0.10 0.05
Cyanide mg/L 0.05 0.10 0.05
Lead mg/L 0.10 0.5 0.10
Copper mg/L 0.20 1.0 0.20
Manganese mg/L 0.20 1.0 0.20
Nickel mg/L 0.20 1.0 0.20
Tin mg/L 0.20 1.0 0.20
Zinc mg/L 2.0 2.0 2.0
Boron mg/L 1.0 4.0 1.0
Iron mg/L 1.0 5.0 5.0
Silver mg/L 0.1 1.0 0.10
Aluminum mg/L 10 15 -
Selenium mg/L 0.02 0.5 0.02
Barium mg/L 1.0 2.0 1.0
Fluoride mg/L 2.0 5.0 2.0
Formaldehyde mg/L 1.0 2.0 1.0
Phenol mg/L 0.001 1.0 0.001
Free Chlorine mg/L 1.0 2.0 -
Sulphide mg/L 0.50 0.50 0.50
Oil and Grease mg/L 1.0 10 5.0
Ammoniac Nitrogen mg/L 10 20 5
Colour ADMI 100 200 100

(iv) Ash Treatment Standard

Regulations for treatment of bottom ash and APC residue pertaining to WTE plants
is yet to be implemented in Malaysia. Hence, this Technical Study will assume that

standards which are similar to those in Japan are applicable.

3 Source: 1) Environmental Quality (Industrial Effluent) Regulations 2009, 2) Control
of Pollution from Solid Waste Transfer Station and Landfill) Regulations 2009
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Technical Standards

Technical standards (combustion chamber temperature, etc.) for basic specification of
WTE plants is now in the progress of drafting by the national government of Malaysia
(Technical Guidelines on Selection of Waste Management Technologies) (as investigated
and reported by IGES Kitakyushu and Soluwaste Management Consultants, Malaysia).
Hence, this Technical Study will assume that standards which are similar to those in

Japan are applicable.

Plant Concept
Basic Flow of Waste Treatment

Basic flow of waste treatment in grate-type WTE plant is as shown in Figure 2 below.

. Electric Power Electric Power
Steam Turbine —>

T

Generation Sales

Municipal Solid Bunker > Grétc—typc > Boiler > Flue Gas Cleaning Stack
Waste Incinerator System
Bottom Ash APC Residue
v v
Landfill Landfill

Figure 2 Basic Flow of Waste Treatment

MSW delivered to the WTE plant is first stored in the waste bunker and is then sent
directly into the grate-type incinerator by the waste crane. The flue gas generated from
incineration of waste, after heat is recovered in the boiler, goes through the flue gas
cleaning system where pollutants are removed. The cleaned flue gas then leaves the
process to the atmosphere through the stack. Steam generated in the boiler is sent to the
steam turbine for producing power. The incineration bottom ash discharged from the
incinerator is transferred to landfills and the APC (Air Pollution Control) residues

removed at the flue gas cleaning system are taken out to the landfill site.

Material Flow

The outline of material flow is as shown in Figure 3 in the following page. The presumed
WTE plant is designed to process 500 tons/day of MSW, with 48 tons/day of incineration
bottom ash and 12 tons/day of APC residues are discharged from the plant, respectively.
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The electric power sold via the grid is approximately 8.8 MW.

N REE
8,775 kW
—RREEY N A=A K .
500 k >/ H g g H 4E oA 2
v v
EN Vil
48+ /H 12h>/H

Figure 3 Outline of Material Flow

Main Equipment

The presumed WTE plant is composed of a single line from the waste chute to stack.

The main equipment comprising the WTE plant are as follows;

1) Waste charging
2) Combustion
3) Combustion gas cooler
4) Flue gas treatment
* Dust removal
e HCI, SOx removal
method)
* NOx removal

Catalytic Reduction

¢ Dioxins removal
5) Generator
6) Ventilation

7)  Ash removal system

Pit & crane system
Grate type incinerator

Steam boiler system

Filtration type dust collector (fabric filter)

Dry desulfurization system (slaked lime blowing

Combustion  control+  Selective Non-

(SNCR) system

Combustion control + activated carbon b system
Steam turbine (11 MW)

Balanced ventilation system

Bottom ash yard & shovel loader transport

(1) Process Flow and Basic Layout

The layout and the longitudinal layout for the presumed WTE plant are shown in the

following pages in Figure 5 through Figure 7.
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Figure 4
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Figure 5
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Figure 6
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3.2.3 Preconditions for Project Cost Estimation

The preconditions for calculating the project costs for the presumed WTE plant are as

shown in Table 3.

Table 3: Preconditions for Project Cost Estimation

Item

Precondition

Remarks

Project period

20 years (operation period)

plus 3 years construction

period
Waste throughput 500 tons/day Single line
Availability 333 days (8,000 -
hours/year)

Steam parameter

430°C. 52 barA

Possible power

amount

sales

70,130 MWh/year

Power generation amount
minus self-consumption

amount

Project site

Land located adjacent to
Seelong Sanitary Landfill
Facility

Site preparation  work

assumed to be not necessary

Costs pertaining to the acquisition of project site (including other relevant sites such as

storage area), land reclamation and site preparation works, obtainment of necessary

permits, completion of environmental impact study, connection works for local grid, etc.

are not taken into account in the estimation of the project cost.

3.2.4 Rough Estimation of Project Cost

Construction Costs (rough estimate)

The calculation result of construction costs (rough estimate) are as shown in Table 4.

Table 4: Rough estimate of construction costs

Item Total (billion JPY) Total (million USDY)
Plant 5.9 55.9
Civil & Building 1.8 17.0
Total 7.7 72.9

1) JPY/USD currency exchange rate: 1 JPY=0.0095 USD (as of 18 February 2021)
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Operation and Maintenance Costs (rough estimate)

The calculation results of operation and maintenance costs (rough estimate) are as
shown in Table 5. “Personnel costs” was derived from estimated local labor unit price
and number of operators, and “Maintenance costs” was derived from estimation based
on NSE’s past operation and maintenance experiences. “Utility costs” was derived based
on estimated utility consumption calculated from mass balance and estimated local

utility procurement unit price.

Costs for waste collection and delivery, treatment and disposal of bottom ash and APC

residues, etc. are not considered in the calculation.

Table 5: Rough estimate of operation and maintenance costs

Item Total (billion JPY/year) Total (million
USDY/year)
Personnel costs 0.12 1.1
Maintenance costs 0.24 2.3
Utility costs 0.25 2.4
Total 0.61 5.8

1) JPY/USD currency exchange rate: 1 JPY=0.0095 USD (as of 18 February 2021)

Construction Time Schedule (reference)

The assumed construction period of the presumed WTE plant is as shown in Table 6. It
is assumed that the basic and detail engineering works is to be completed within 1 year,
and the civil & building and erection works is to be completed within 2.5 years, after
issuance of notice to proceed of the works. The commissioning works is assumed to be

executed for a period of 6 months thereafter.

Table 6: Construction Time Schedule (reference)
Year 1 2 3

O
O
O
O
O
O
O
O
O
O
O
O

Quarter

Basic Engineering —

Detail Engineering

Civil & Building -

Erection

Commissioning
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3.3 Institutional Study

In addition to the legal and institutional framework for solid waste management in
Malaysia, the current state of waste management was arranged based on information

provided by IRDA, interviews with local stakeholders, and literature surveys.

3.3.1 Legal framework for solid waste management

Solid waste management has traditionally been carried out by local governments, but
in 2007 the Waste Management and Public Cleansing Management Act (Act 672) was
enacted, transferring the powers of solid waste management in some states to the federal
National Solid Waste
Administration (JPSPN). Johor Province, where the Iskandar region is, also adopts Act
672.

government and placed under the jurisdiction of the

Organize the status of Act672 management compared to local government
management Table 2 In general, the roles of each state and local government under Act
672 are only partly involved in collecting taxes, raising awareness of solid waste
management, and responding to citizen claims. Most of the authority for solid waste
management activities such as collection and disposal has been passed on to JPSPN and

the Solid Waste and Cleaning Management Corporation (SWCorp).

Table 2 Differences between states that use Act 672 and states that independently
manage solid waste

States adopting Act672

States with their own

control

Cost of solid | We contribute expenses related to solid waste management from

Smaller local governments, which
have low tax revenues and cannot

the

management, will have their budgets

cover cost of solid waste

waste taxes collected by local governments from households and
management businesses.
A portion of the tax collected by local | Local governments will
governments will be paid to the | make policies such as solid
federal government for solid waste | waste management and
management and public cleaning. public cleaning without

receiving subsidies from the
federal government.
In some cases, the federal

government may construct
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distributed by the federal | and renovate solid waste
government. management facilities.
Solid waste | It is done by a federally designated | Local governments do it
collection and | session company. In many cases, | themselves or outsource it to
public health | session companies accept seconders | private contractors.
business from local governments. Selangor and some other
states have established their
own  statewide  session
companies.
SWCorp Monitoring the business execution | They are not particularly
permissions status of session companies. authorized

Solid waste management is
by

themselves

carried  out local
governments
under the Local Government
(1974),

governments

Law and local
themselves

monitor contractors.

Planning and
policy

decisions  for
solid

management

waste

The federal government has
jurisdiction. It emphasizes
standardization of management

status and providing high-quality
services including trash cans and

collection trucks.

Local and state

governments have
jurisdiction. Some states are
trying to standardize their

management status.

In Malaysia, there is no official statistical data on waste disposal costs. The Solid Waste
Management Lab 2015 report, published in 2015 by the Office of Performance
Management and Introduction (PEMANDU) of the Prime Minister's Office, provides the

forecasts (budgets) and actuals of waste disposal costs by the Central Government of

Malaysia from 2011 to 2015 Figure 7 This data includes not only waste disposal costs

but also public cleaning costs, and the breakdown is that public cleaning costs are 63%

and waste disposal costs are 37%. And 39 percent are spending percentages in local

states that comply with Act 672, while the remaining 61 percent is expenditure by the

central government. In addition, capital expenditures at waste disposal facilities are not

included.
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Figure 7 Malaysian Government's Waste-Related Budget and Performance trends for

2011-20154

On the other hand, the budgets of the four local states that do not comply with Act 672
are as shown in Table 9. These budgets are waste collection costs, treatment costs, and
public cleaning costs, but they cannot be directly compared because they may include
awareness campaigns and repair costs for waste disposal facilities.

Table 3 Disposal Budgets in Rural States That Do Not Comply with Act 672 in

Malaysia®

No. | State Local governments Budget (RM) Years

1 Penang Penang  Municipal Council | 71 million 2020
(MPPP)

2 Selangor Penang  Municipal Council | 75 million 2019
(MPPP)

3 Selangor Rajang  Municipal Council | 33 million 2018
(MPKJ)

4 Perak Taiping  Municipal  Council | 5.5 million 2019
(MPT)

3.3.2 Institutional Framework for Solid Waste Management

4 Solid Waste Management Lab 2015, GUIDE

5 ) https!//www.malaymail.com/news/malaysia/2019/09/18/penang-island-council-tables-rm14m-deficit-budget-for-
2020/1791708

(2) httpsi/selangorkini.my/2019/04/mpsj-belanja-rm75-juta-untuk-pembersihan-pengurusan-sisa-pepejal/
(3 httpsi/selangorkini.my/2018/04/mpkj-peruntuk-rm33-juta-tekad-kurangkan-sisa-pepejal/
(4) https!//www.sinarharian.com.my/article/27000/EDISI/Perak/YDP-baharu-fokus-Inisiatif-Taiping-Bersih-90-Hari
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In states adopting Act 672, the institutional framework is available to the federal

government, as described below.

National Solid Waste Administration (JPSPN)

JPSPN is the top director and has executive authority over all matters related to the
management and public health of solid waste.
Propose policies, plans and strategies for solid waste and public health
management.
Develop a plan for solid waste management, including the location, type and
size of new treatment facilities, areas covered by solid waste management
facilities, management schemes for supplying solid waste to facilities, and
schedules for the implementation of plans.
Establish standards, specifications and regulations related to all aspects of solid
waste management and public health management services.

Grant approvals and licenses for regulations required under Act 672.

In addition, JPSPN has various authorities in place for the purpose of appropriate
management from the generation of solid waste to disposal, treatment, and reuse.
The management and owner of solid waste is required to hand it over to a
permitted facility if it is determined that it has violated Act 672.
Demand the closure of solid waste management facilities that pose a risk to
people's safety and health.
Have appointed authorities (appointed officers, local authority officers or
SWCorp officers) conduct inspections and investigations on solid waste
management facilities or land and sites to ensure proper maintenance and
hygiene based on Act 672 requirements.
An wunlicensed solid waste management facility installed prior to the
enforcement of Act 672 and that could pose a risk to the safety or health of a
person can be lodged in writing with the court and demolished based on a court

hearing.

Federal, state or local authorities that enforce and manage solid waste and public health
management services and facilities before Act 672 comes into force will be permitted to
continue executing and managing services and facilities for a specified period of time.
Provided, however, that in order for a business operator, facility, or company to continue

providing services or managing facilities after the expiration of the authorization period,
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a new permit or application for authorization is required. Existing contracts for solid
waste and public health management services will also continue to be approved for a

period of time after Act 672 comes into force.

Solid Waste and Cleaning Management Corporation (SWCorp)

SWCorp is a larger organization than JPSPN, with the CEO at its head and regional and
headquarters offices nationwide. SWCorp's regional offices are responsible for
monitoring and overseeing solid waste and public cleanup efforts conducted by session
companies and other licensed waste managers.
Reviews requirements for approval and licensing and monitors and supervises
operators to comply with them.
Proposes and implements policies, plans, strategies and schemes for solid waste
management and public health management services, including measures
decided by the federal government to improve existing services.
Recommends standards, specifications and regulations for all aspects of solid
waste management services and public health management services to the
federal government and monitors compliance.
Ensure that the functions and duties of persons conducting solid waste
management or public cleaning management operations are properly carried
out.
Promotes the improvement of operational efficiency of solid waste management
and public health management businesses, including arrangements for the
implementation of surveys, assessments, research and advisory services.
Implement measures to promote the participation of the public in the waste
disposal and cleaning management industries and to raise public awareness.
Develop and implement human resource development, financing and
cooperation programs in order to properly and effectively carry out the functions
of the Corporation.
Establish institutions, centers and workshops to conduct research and other
activities necessary for the development of solid waste management services
and public health management services.
Determines and imposes fees, fees and other payments for services provided by

the Corporation.
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Session companies

In order to implement solid waste management and public health management in the
Malay Peninsula by the federal government, a long-term contract was signed with the
government to create a session company to provide the necessary services.

Figure 8(2011-2033) to provide services in various parts of Peninsular Malaysia. Under
the terms of the agreement, the confessing companies provide each household with a
standardized 120-litre bin and implement a rubbish collection service with standardized
bin lift trucks. The contract is reviewed every seven years.

In the southern region where Johor is located, SWM Environment Sdn Thd (SWMSB),
a comprehensive service provider of waste management and public cleaning established
in 1997, signed a session agreement. SWMSB currently has more than 8,000 staff in 27
local governments in Malacca, Negelli Sembilan and Johor provinces, providing
comprehensive operations for waste collection and cleaning. The company manages more
than 1,600 collecting vehicles that service more than 5.1 million people in the region.
Like other session companies, SWMSB provides waste collection services to other non-
household sectors (institutions, commercial and industrial sectors) in the southern
region, in addition to the session area.

SWMSB operates several landfill sites, but is actively looking for waste-to-energy
opportunities in the wake of the government's announcement that it will build several
WTE plants in southern states, including three to four plants, in the coming years.
Among them are Bukit Payong, Batu Pahat, and Sungai Udang of Malacca, where
JPSPN has already announced its bid.

Figure 8 of Session Companies in the Malay Peninsula, 2011

3.3.3 Overview of waste generation and disposal
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Amount of waste generated

In Malaysia, there is no statistical data on the amount of waste generated because local
governments and collectors are not obliged to report monitoring data to the government.
Therefore, the amount of waste generated by various organizations is an infer based on
secondary data. According to the latest data from SWCorp, in 2018, solid waste of 37,890
tons per day (1,169 kg/person/day per person) was generated Table 4

Table 4 Solid Waste Generation in Malaysia (SW Corp, 2020)

Years Population Amount of waste generated Amount of waste
Tons per day | Ton/year generated per person
(kg/person/day)
2016 31,190,000 37,000 13,505,000 1.189
2017 31,620,000 37,500 13,687,500 1.186
2018 32,400,000 37,890 13,829,850 1.169

Final disposal amount

In Malaysia, buried disposal at waste disposal sites is the most common waste disposal
method. According to data obtained from SWCorp, Malaysia has a total of 311 final
landfill sites, of which 138 are operational and 173 have been closed. Of the 138
operations, 19 have adopted sanitary landfills (landfills that have installed a mechanism
for laying sheets at the bottom of landfills and collecting and treating leachable, etc.),
while the remaining 119 are open dump methods.

As for the final disposal amount, since there is no weight bridge (large weighing table
for weighing the vehicle) depending on the final disposal site, data such as estimates
from the visible capacity are also included, but when the data obtained from SWCorp is

totaled, it reaches 32,840 tons / day.
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Table 5 Daily Treatment Volume of Landfills in Malaysia (SW Corp, 2019)

State Disposal amount | State Disposal amount
per day per day
Perlis 150 | Johor 5,457
Kedah 1,680 | Pahang 1,401
Penang 3,600 | Terengganu 740
Perak 2,285 | Kelantan 1,050
Selangor 9,020 | Morning 1,410
Kuala Lumpur 2,300 | Sarawak 2,102
Negeri Sembilan 755 | Laubuan 90
Melaka 900 TOTAL = 32,480

Sources of waste

In Malaysia, it is difficult to distinguish the source of waste because it is mixed at the

time of collection and also at the time of landfill disposal. Currently, waste disposal

operators are not obliged to report the type and amount of waste, so there is no complete

data showing how much waste is generated from different sources, except for those

estimated in the researchers' survey.

A 2012 JPSPN study estimated Table 6below. However, since the amount of waste

generated from the private commercial and industrial sectors depends on various factors

such as the type and scale of industries and businesses, such estimates are only reference

values.
Table 6 Waste Generation in Malaysia (JPSPN, 2012)
People's livelihood | Consumer Industrial sector
and family sector Commerce Division
Daily waste 0.76kg 0.33kg 0.08kg
generation per
person
(kg/person/day)
Department-wide 21.627t 9,224t 2,279t
volume (tons per
day)
Percentage (%) 65,3% 27.8% 6.9%
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People's livelihood and family sector

In Malaysia, household types range from traditional rural village households to modern
households in urban areas. Many waste-related surveys conducted in Malaysia have
published findings that differ between "urban" and "rural areas" because living
standards and lifestyles can vary widely between urban and rural areas. In rural areas,
there are areas that do not provide waste collection services, so waste generated may be
buried and incinerated or illegally dumped, reducing waste collection efficiency. In
addition, recycling activities at home may not be progressing due to logistical constraints
and low environmental awareness.

In 2012, jpspn surveyed the amount of waste generated from households, with about
74% in urban areas and 26% in rural areas. This result is also correlated with the total
population of urban and rural areas, but it is only an average percentage of the whole
country, and the ratio of urban to rural areas may vary from region to region. It could

also change due to Malaysia's rapid development and urbanization.

Consumer Commerce and Industry

Similar to the consumer and family sectors, Figure 10 shows Figure 9JPSPN survey.
According to the report, more than 77% of waste from urban areas accounts for more
than 77% of the total, while the remaining 23% is from rural areas. However, this figure
also shows the average percentage nationwide, and the actual percentage may vary from

region to region.

m PEEER (AR TD)
m EESEERMT (RATHR)
w BRI (BT
m BRI (RATED)

Figure 9 Percentage of Waste Generated in the Consumer Commerce and Industrial

Sectors
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Other sources

In addition to the above three departments, various wastes may be generated depending
on the economic activities of the surrounding area of the disposal site. Especially, the
first two kinds of waste are seen in a lot of disposal sites regardless of the region.
Construction and demolition waste associated with construction and renovation
work
Garbage in green spaces and gardens from landscaping and public cleaning
activities
Agricultural waste associated with agriculture and agricultural activities
Sludge from wastewater and water treatment facilities
Special waste from a specific field, such as waste associated with municipal

coastal cleanup activities

3.3.4 Actual conditions of solid waste management

Waste storage
A detached house

Malaysia's detached houses usually have individual bins, but in some cases they share
larger-sized communal bins in the area. States that use Act 672 offer 120 litters of
standard trash cans for single-family homes in each state, with standard bin lifting
methods using compactor trucks. On the other hand, in states that do not adopt Act 672,
it is left to the judgment of local governments, but for budget reasons, most local
governments that do not have a sufficient budget do not provide standard bins for

households and purchase bins in each household.

Figure 10 Houses with Standard Trash Cans
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120 liters of standard trash cans are used for non-recycled and mixed waste collected for
disposal in landfills. In a small percentage of municipalities, where two garbage bins are
provided in each household, recyclables and residues can be collected separately. In
states that use Act 672, recycled goods are collected once a week, with residents putting
them in plastic bags and placed next to trash cans.

For large pieces of trash that can't be placed in a 120-liter trash can, such as furniture,
e-waste, or tree branches, you may want to have it collected next to the trash can, or you

may pay the necessary costs to call a collector.

A housing complex

In the case of multi-family housing, it is necessary to establish a centralized storage
place for waste on the first floor. Depending on the total amount of waste generated per
day and the frequency of collection, large communal trash cans and small container-type
trash cans are installed in storage areas. In some buildings, a trash can with compression

function is installed to maximize the amount of waste stored due to space constraints.

Figure 11 can with compression function installed in a high-rise house

Consumer Commerce, Industrial Sector

In the consumer commerce sector, various waste storage systems are applied.
Commercial facilities such as shopping malls, office buildings, government agencies, etc.
have adopted the same waste storage system as the apartment building described above,
and there is a centralized waste storage place with an appropriate type of trash can on
the premises. However, some operators are not in the mall like shopping streets and
other business areas, and such operators use their own trash cans - usually 240 or 660
liters of large bins - and are responsible for collecting them by private contractors and

contractors.
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In the industrial sector, operators may also use individual bins of appropriate capacity
and private contractors and contractors may collect them. Due to the large amount of
waste generated by the industrial sector, they have also contracted with their own waste

contractors who provide communal trash cans for rental.

Figure 12 660-liter trash can used in a garbage bin in a government building

Figure 13 Communal Recycle Bins Used in Factories

Some industrial wastes are not properly managed and are mixed into the normal
municipal waste flow. In 2020, Act 672 enacted new regulations on the management of
industrial waste from storage to final disposal, including reporting requirements and
data management. However, the regulation only applies to industries in states that

employ Act 672.
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Collecting waste
Means of collection and transportation

The collection of solid waste is carried out by the state by the session operator or local
government, and some local governments outsource collection services to private waste
collectors. To date, three session operators have won long-term contracts to collect waste
from states adopting Act 672 (see section 2.3.2).

Session companies use appropriate bin lift trucks for door-to-door waste collection,
primarily from the consumer household sector, in accordance with the standard working

procedures for waste collection stipulated in the contract.

Figure 14 Collection by a Session Company
In other areas, local governments and their subcontractors still collect waste. Some
of them are collected only on open Lorries or old trucks without the use of appropriate

waste compressors. There are also states and municipalities, such as Selangor, that

outsource waste collection work to state-owned enterprises.

Figure 15 Collection by Local Governments and Contractors
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Collection schemes

In states adopting Act 672, waste collection is carried out in accordance with
scheme areas determined by jpspn. The collection scheme in Johor province
in the Iskandar Figure 16

Figure 16 in Johor Province, 2011

Waste collectors are required to apply for a waste collection permit issued by SWCorp
for each scheme. Those who receive permits are under intense monitoring to ensure that
only available waste is recovered and that the collected waste is transported to specific

locations, such as disposal sites and relocation sites.

Waste disposal and disposal facilities
Landfills

Landfill is the most common means of waste disposal in Malaysia. According to data
obtained from SWCorp, there are a total of 311 disposal sites in Malaysia, 138 of which
are still in operation and 173 others closed. The distribution of disposal sites by state in
Malaysia is shown below. Of the landfills in operation, sanitation landfills are about
15.2%, and the remaining landfills are open dump methods.

Although there is no statistical data on chipping fees at the final disposal site, it is said
that RM 10 to 50 (equivalent to 260 to 1,280 yen) per ton of solid waste generally bringing

n.
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Table 7 Total Number of Landfills in Malaysia (SW Corp, 2020)

No. | State Number of landfills Total

In operation Closed

Sanitary Open dump

landfills
1 Perlis 1 0 2 3
2 Kedah 3 11 15
3 Penang 1 0 1 2
4 Perak 1 15 15 31
5 Selangor 3 2 15 20
6 Kuala Lumpur 0 0 10 10
7 Negeri Sembilan 1 2 16 19
8 Melaka 1 0 7 8
9 Johor 1 8 28 37
10 Pahang 3 7 22 32
11 Terengganu 1 8 12 21
12 Kelantan 0 10 10 20
13 Morning 1 21 4 26
14 Sarawak 3 43 20 66
15 Laubuan 1 0 0 1
Total 21 117 173 311

138

Processing status at other facilities

Other facilities that SWCorp understands besides the final disposal site are a waste
relay station and a small incinerator.
A waste relay base is a facility established to improve the efficiency of waste collection

and transportation, and only relays waste to the last, and no treatment is performed.
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Table 8 Waste Relay Stations in Malaysia (JPSPN, 2019)

Station

No. Place a relay base Processing | Actual
power amount
received
Tons per day
1 Johor Bahru Taruka Transfer Station 400 899
2 Penang (Mainland) Ampang Jajar Transfer 1,100 1,100
Station
3 Penang (Island) Batu Maung Transfer 800 800
Station
4 Shah Alam Shah Alam Transfer Station 850 150
5 Kuala Lumpur Taman Beringin Transfer 2,300 2,300

Small incinerators are installed on remote islands and in remote areas where final

disposal is difficult.

Table 9 Small Incinerators in Malaysia (SW Corp, 2019)

No. Place Small incinerator Processing
power
(tons per

day)

1 Langkawi Island Langkawi Mini Incinerator Island 100

2 Pangkor Island Pangkor Mini Incinerator Island 20

3 Cameron Highlands Cameron Highlands Mini Incinerator 40

4 Tioman Island Tioman Mini Incinerator Island 15

Recycling

Overview of recycling implementation

In general, recyclable materials discharged from various departments are recovered

through multiple stages, separated by the source, or market-driven and collected by

various stakeholders between generation and final disposal Figure 17

Separation by household, commercial, institution, and industry sources

Campaign collection by local communities, government agencies,

organizations, and other organizations

Collection by charity activities
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Collection by school activities and campaigns
Collection by waste disposal companies, recyclers, and brokers
Informal sector, collected by individual pickers/scavengers
Recyclable returns/rejects directly from industrial processes and markets
In rural areas, the logistics costs of transportation are not commensurate, and

recyclable materials are generally not recovered for recycling.

Figure 17 General Recycling Flow in Malaysia (Image)

Trading activities for recyclable materials in the market have already been established,
and it is known that some operators have been in this business for more than 50 years.
However, not all recycling activities are carried out in a formal way, and non-regular

collection activities of recycled goods are also very active.

Non-regular recycling activities

Typical non-regular collection activities currently seen in the Malaysian market
include:

Door-to-Door recyclers buy recyclable materials that are separated from the
consumer and commercial sectors.
Street pickers roam the streets, markets, and public places to pick up recyclables
on trolleys, trishaws, motorbikes, and more.
Recovery truck workers separate recyclable objects along with waste collection
activities. Some collectors have banned the collection of recycled items during
collection, but most truck workers do so to earn a side income.
Cleaners at landfill sites also collect recycled materials at landfills. Scavenger
activities are prohibited at some sanitary landfills in Malaysia, but scavengers are

still active in most landfills.
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Non-regular recycling routes rely heavily on market demand for recycled goods.
Recyclers and scavengers tend to choose only those with higher selling prices on the

market. Low-priced things like glass bottles are less preferred.

Figure 18 Various People Engage in Non-Regular Recycling Activities

Figure 19 Non-regular recycling activities have also caused environmental pollution

around the area
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Figure 20 Recycling of Waste Plastics

Figure 21 Dismantling E-waste

3.3.5 Status of study on waste-to-energy and related systems

Planned site for waste—to—energy

The Ministry of Housing and Local Government (KPKT) intends to phase out the
traditional final landfill-centric treatment method and move to an alternative treatment
method, indicating that it intends to introduce waste-to-energy facilities at six locations
across Malaysia by 2025, either closed or existing final disposal sites or relay stations.
There are two plans in Johor, and the Seelong Landfill site is being considered in this

project. Bids are currently being made on the Bukit Payung Closed Landfill site.
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Table 10 of candidate sites under consideration for installation of waste-to-energy

facilities (JPSPN, 2020)

No. State Candidate site Current
amount of
received (tons
per day)

1 Kedah Semeling Landfill, Desert 450

2 Penang Burong Landfill Island, Seberang Prai 2,000

3 Lawsuits Lahat Landfill, Ipoh 650

4 Selangor Rapids Landfill, Klang 3,000

5 Kuala Lumpur Taman Beringin Transfer Station 2,300

6 Melaka Shrimp River Landfill 900

7 Terengganu Marang Landfill, Marang 100

8 Pahang Jabor-Jerangau Landfill, Kuantan 500

9 Negeri Sembilan | Tanah Merah Landfill, Port Dickson 585

10 Johor Bukit Payung Closed Landfill, B. Chisel 287.5

11 Johor Seelong Landfill, Johor Bahru 3,164

Figure 22 of candidate sites under consideration for installation of waste-to-energy

facilities (JPSPN, 2020)
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Procurement system
Direct procurement by JPSPN

Jpspn has a Technical Review Committee (JKPTPSK), and all waste disposal
technologies proposed to JPSPN cannot proceed to the next formal proposal step unless
they are pre-reviewed by the Committee. The committee will be held irregularly when
more than four proposals are gathered. Any case that has passed the committee's review
will be formally requested (RFP) or tendered.

Outside of the PPP business, JPSPN may procure directly depending on the budget
size, etc. PPP projects must go through a private finance initiative unit (UKAS)
procurement process within the Prime Minister's Office. In the case of direct
procurement by JPSPN, it is to go through the normal procurement process of the central

government, and parliamentary approval is not required.

RS PR ;
(JKPTPSK) 12 &% (RFP) ?Ei%:%%ﬂl@ " JPSPN & DK
B O TR E E AR

Figure 23 JKPTPSK Role and Review Process Conceptual Diagramé

PPP System and Procurement

Under the 9th Malaysia Plan (2006-2010), the Malaysian government introduced the
Private Finance Active (PFI) to improve the efficiency of the installation and
management of public facilities and to reduce government spending. In 2009, the Private
Finance Initiative Unit (UKAS in Malaysian) was established in the Prime Minister's
Office to promote the measures.

UKAS classifies the PPP method into two categories: PFI and Privatization.

Table 11 of PPP Methods in Malaysia (UKAS, 2020)

PPP way Project cost Operating license Paid capital
period
Privatization RM25 million 7 years or more RM275,000 or more
PFI RM100 million Typically 15-25
years (based on
business model)

6 Based on an interview with JPSPN by IGES in 2020.
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All PPP proposals are proposed by private companies to relevant ministries and agencies,
reviewed by relevant ministries, and formally proposed to UKAS for review (see Figure

25 for the review process).

Figure 24 Flow of Procedures for Submission, Examination and Adoption of PPP

Proposals in Malaysia”

7 Based on an interview with UKAS by IGES in 2020.
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FIT system

In Malaysia, a fixed-price purchase system (FIT) has been issued through the
Sustainable Energy Development Agency (SEDA). FIT for waste-to-energy such as
incineration power generation and AD corresponds to the biomass (waste) field. The

latest FIT unit prices in the field of biomass (waste) are shown in the table below.

Conditions for introduction of renewable energy FIT unit
price(RM/kWh)

(1) More than 10MW 0.3085
(il) I0MW ultra,20MW or less 0.2886
(iii) 20MW ultra,30MW or less 0.2687
Bonus FIT unit price if one or more of the following requirements are met

(i) Adoption of gasification technology +0.0199
(ii) Using the above power generation system, the overall +0.0100

efficiency is 20% or more

(iii) Adopts boilers or gasification produced or assembled in +0.0500

Japan

Status of the latest study on waste—to—energy

According to 8local media, plans to introduce waste-to-energy in Malaysia have been
delayed due to the corona disaster. For example, in order to conduct testing and
commissioning (T&C), the person in charge of overseas companies (Korea, Japan,
Germany, etc.) who provide technology cannot travel to the site. On the other hand, the
government (KPKT) has set out a vision to "build at least one waste-to-energy facility in
each state", suggesting that the final disposal site of Seelong in the Iskandar region also

plans to introduce waste-to-energy.

8 The Malaysian Reserve, Malaysia’s WTE construction remains challenging (2021 4£ 1
A 4Date) (https://themalaysianreserve.com/2021/01/04/malaysias-wte-construction-

remains-challenging/)
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3.4 Economic Study

3.4.1 Evaluation of business ability

Organizing prerequisites

3.2 Based on the technicaland3.3 institutional considerations, the prerequisites for
evaluating business ability are arranged below. For additional information, see the
Request for Proposals for the project to build a waste power plant in Bukit Payong,

Johor, announced in August2020 ( Figure 25)

Figure 25 Bid Specifications for Waste-to-energy Project at Bukit Payong (Cover Page)
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Table 12 for estimating project costs (re-listed from Table 4)

Project Prerequisites Remarks
Application Stoker furnace type waste-to-
technology energy facility

Business period

20 years (operation period of

the facility)

Construction period is 3 years

(including commissioning for half

a year)

Processing power

500 tons per day (1 series )

Decision made after consultation

with IRDA
Number of days | 333 days/year (8,000
of operation per | hours/year)
year
Steam conditions | 430°C. 52 barA
Amount that can | 70,130 MWh/year The amount of power generated
be sold less the in-house power
Construction Adjacent land of Seelong | Does notinclude land construction
land Final Disposal Site work, etc.

Table 13 Estimated construction costs (re-listed from Table 5)

Project Total (100 million yen)
Plant Division 59.0

Civil engineering | 18.0

department

Total 77.0

Table 14 operating and maintenance costs (re-listed from Table 6)

Project Total (100 million yen)
Labor costs 1.2

Inspection and repair | 2.4

costs

Expenses for use, | 2.5

maintenance, etc.

Total 6.1
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Table 15 Other Prerequisites

Project Conditions Remarks
*+ 3-year construction period
including half-year commissioning
*  20-year driving period
Contract
) 24 years « Closed for one year (the cost of
period ] o ]
closure is not eligible for mileage
accrual this time)
o Approximately 510 | Depreciate by straight-line method for 15
Depreciation

million yen

years

Income taxes

24%

Assumed

Interest rate

Annual rate 1.5%

Inflation rate

Annual rate 1%

Reflected in O&M costs, tipping fees and

electricity sales prices

Exchange

1RM=26JPY

FIT

0.35RM

Evaluating business ability

The business ability was evaluated based on the contents up to the preceding paragraph.

In order to evaluate the business ability, it is necessary to set the processing cost

(Tipping fee, Gate fee Figure 25 needs to set the processing cost. Therefore, this time,

the processing cost was set in three cases: 4,000 yen, 5,000 yen, and 6,000 yen per ton.

In addition, we assumed the utilization of subsidies such as JCM equipment subsidies,

and if there were no subsidies, if we received a 10% subsidy, if we received a 20%subsidy,

if we received a 30% subsidy, we simulated IRR etc. in each.
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Table 16 1: Project IRR at Processing Cost of 4000 Yen / Ton

10 years 15 years 20 years

No subsidies -13% -5% 1%
10% of the

-11% 2% 3%
grant
20% of the

-T% 0% 5%
grant
30% of the

4% 3% %

grant

Table 17 Case 2: Project IRR at Processing Cost of 5000 Yen /Ton

10 years 15 years 20 years
No subsidies -8% 0% 1%
10% of the

-5% 2% 6%
grant
20% of the

-2% 5% 8%
grant
30% of the

2% 8% 10%
grant

Table 18 Case 3: Project IRR at Processing Cost of 6000 Yen /Ton

10 years 15 years 20 years

No subsidies -3% 4% %
10% of the

0% 6% 9%
grant
20% of the

3% 9% 11%
grant
30% of the

% 12% 14%

grant
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As shown in Table16, Table 17, and Table 18, IRR is a plus for a20-year operating period.
However, if the processing cost is 4,000 yen/ton and there is no subsidy, the IRR is as low
as 1%, and few businesses are interested in investing. On the other hand, if the
processing cost is 6,000 yen/ton, it is considered that there is business ability even

without subsidies.

3.4.2 Division of roles between the public and private sectors

In Figure 2526, the following conditions are imposed on bidders, and bidders are at risk.
This is attributed to the government's tendency to hold project bidders accountable, with

a small track record of introducing waste-to-energy in Malaysia.

Bidders must establish an SPC with a local company (up to 49% foreign
capital)

It is necessary for the bidder to take risks, such as the ordered not
guaranteeing the amount and composition of waste.

Bidders need to set and propose gate fees themselves. In addition, penalties,
etc. in the event of

an operation failure are also set.

3.5 Future developments

In this year's survey, we were able to obtain information necessary for the examination
of waste-to-energy, estimate business expenses, and evaluate business ability. In
addition, we were able to contact a company that has a local waste landfill confessing
business (SWM Environment Sdn Vd, SWMSB). Because they already have a track
record locally, they can also be considered as a leading candidate for local partners when
waste-to-energy is actually introduced. In the future, we will monitor the trends of the
Malaysian government's waste-to-energy introduction policy, and by providing
information from SWMSB, we will consider introducing more optimal waste-to-energy
that reflects regional needs.

SWMSB also recovers and generates landfill gas in the Seelong final treatment
plant, and in addition to the waste-to-energy project, which is considered to require
relatively long  time, it is considered that there is a possibility of cooperation in terms
of JCM application. In particular, the current Seelong Landfill site still has about 15

years of disposal capacity, so it is likely that a certain amount of time will be required to
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implement the waste-to-energy business. For this reason, it is also meaningful to work

with SWMSB to discover projects that can be applied to JCM in the short term.
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4.1 Overview of activities

Kitakyushu City implemented the "Project to Promote Low Carbonization in the
Iskandar Region (Kitakyushu City -Iskandar Development Area Collaboration Project)"
in the "City-to-City Collaboration Project for Realizing a Low Carbon Society in 2019".
In this project, we conducted excavation activities for JCM application projects that can
be horizontally deployed with potential, referring to the results of inter-urban
collaboration surveys conducted in FISCAL 2015 and 2016. As a result, it was
confirmed that the Japanese manufacturing industry that entered Malaysia has a long
history, the facilities of the current factory are aging, and the need for investment in
renewing various facilities is very high.

Therefore in FY20202, we continued to excavate JCM application projects at

factories in Malaysia, mainly in the Iskandar region.

4.2 Follow-up on previous year's excavations

Companies discovered in FY 2019, two companies that had a particularly high need for
equipment assistance were conducted by e-mail, online meetings, etc., to conduct a
follow-up survey on the status of consideration of the subsequent introduction of

equipment and the possibility of equipment assistance.

(1) A major cement manufacturing company (hereinafter, Company A)

Company A was aiming to introduce BOT-type waste heat recovery power generation
facilities, but the project was postponed due to the fact that the proposed amount from
companies shortlisted in the public offering type bidding procedure did not meet the
expected assumptions of the order. As mentioned above, a new type of coronal infection
1s also prevalent in Malaysia, and as the economy as a whole is stagnant, the utilization
rate of cement plants has not increased. For this reason, Company A is in the direction
of restraining the entire new investment, and the waste heat recovery power generation
business was not restarted.

On the other hand, Company A is still highly interested in the JCM equipment
assistance project, so we would like to resume discussions on the utilization of JCM

equipment assistance at the right time.

(2) Electronic electrical parts manufacturing company (hereinafter Company B)

Company B entered Malaysia more than 20 years ago, and various facilities at the plant
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were aging. Among such facilities, there was a particularly high need for renewal of
cleaning facilities for removing oil and the like of products after processing was finished.

Already submitting estimates for the introduction of high-efficiency washing
machines sold by Japanese companies at the stage of the last fiscal year, the timing of
the name of the station in Malaysia, which is the premise for the application of
JCM, is uncertain, while capital investment at the appropriate time is required to
continue manufacturing the plant, so basically, we plan to make capital investments

independently without utilizing JCM equipment assistance, etc.

4.3 Newly discovered projects this year

This fiscal year, due to the corona disaster, we were unable to travel to the site, so we
contacted local companies with capital investment needs by utilizing the network of
Japanese companies expanding into the site, and conducted online meeting hearings and
introductions of JCM. As aresult, a new JCM equipment support candidate project was
discovered.

The target company is a rubber glove manufacturer (hereinafter, Company C).
Malaysia has several of the world's leading manufacturers of rubber gloves. Due to the
corona disaster in 2020, the demand for rubber gloves as sanitary products is increasing
worldwide, and Company C has decided to increase the production process at the plant.
The facility to be introduced is a gas turbine cogeneration system. The power generation
scale is about 16MW, the supply steam scale is 350t/h, and the estimated investment
scale is about 2 billion yen.

A system that includes candidates for representative business operators for JCM
equipment assistance applications has already been established, and if the timing of
Malaysia's participation in the JCM matches, preparations for the application can begin

1n earnest.

4.4 Future developments

In this fiscal year, we were able to discover a new JCM facility support candidate project,
al spite the difficulties of not being able to travel to the site and grasping local needs.
As of the end of FISCAL 2020, the JCM system has not been signed with the
Government of Malaysia. On the other hand, again, the Japanese manufacturing
industry that entered Malaysia has a long history, and various facilities such as local

factories are entering the time of renewal. Malaysia, which is a middle-advanced country
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along with Thailand, has a certain number of companies, such as rubber glove
manufacturers, and capital investments are also being made. For this reason, if the JCM
system can be signed, many companies would like to apply the JCM equipment
assistance project and introduce highly efficient facilities.

Even under circumstances where local travel is not possible, as in this fiscal year, we
were able to find companies that are very positive about the JCM supplementary project,

so the high level of local needs can be in so worked.

Currently, there is a growing interest not only in the Iskandar region and Malaysia,
but also globally in green recovery from coronal disasters (as an economic recovery
policy from the coronal disaster, which does not simply restore the economic and living
conditions before the coronal disaster, but also realizes a sustainable society in response
to the climate change crisis and the SDGs). JCM is considered to be a measure that
contributes to green recovery. We look forward to the future of continuous inter-

government JCM signatures.
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Chapter 5 Workshop Participation
5.1. Workshop on City-to-city Collaboration Program

(1) Overview

Created a video for brief introduction (on-demand) of the individual projects at the
Workshop on City-to-city Collaboration Program (Seminar on City-to-city Collaboration)
hosted by the Ministry of the Environment. Also attended a closed seminar open only to those

affiliated to the program.

(2) Dates

Brief introduction of individual projects (on-demand): Wednesday, January 27 - Wednesday,
February 3, 2021

Closed seminar: 2:00pm - 4:00pm on Monday, February 1, 2021

(3) Details

The material used for making the video, and the minutes taken during the attendance in

the closed seminar, are attached below.
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Brief Introduction of Individual Projects (On-demand)
Dates: Wednesday, January 27 - Wednesday, February 3, 2021

The Seminar on Creating Zero-carbon Societies through City-to-city Collaboration hosted
by the Ministry of the Environment is usually held in late January every year, bringing together
people, from Japan and overseas, affiliated to projects that were adopted for the city-to-city
collaboration program. However, given the situation with the COVID-19 pandemic, this fiscal
year's event was held fully online.

With the purpose to promote mutual understanding among the program participants and
to share information widely on the 20 projects adopted this fiscal year, videos introducing
each project were made available on demand for a week, before and after the seminar that
was held on Monday, February 1. There were a total of 233 viewers who watched these
videos. (As of Monday, February 1, published by the bureau)

The material used for making the video is attached below.

NTT DaTtda

Trusted Global Innovator

Promotion of Carbon-Free Society in Iskandar Regional Area

(Phase2)
(City of Kitakyushu—Ilskandar Regional Development Authority Collaboration Project)

~ NTT DATA INSTITUTE OF MANAGEMENT CONSULTING, INC.
Socio & Eco Strategic Consulting Unit
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Closed seminar

Attended the Seminar on Creating Zero-carbon Cities through City-to-city Collaboration

hosted online by the Ministry of the Environment between 2:00pm - 4:00pm on Monday,

February 1, 2020.

The purpose of the event was as follows.

@ Sharing and increasing awareness of the results and other relevant matters of the

FY2020 city-to-city collaboration program and the Asian Development Bank's (ADB)

Japan Fund for the Joint Crediting Mechanism programs

@ Networking among operators and local governments and exchange of information on

mutually complementary projects

(® Sharing and increasing awareness of information on government support programs for

the next fiscal year

@ Exchanging opinions on the trends of international attitude following the pandemic, and

how study should be conducted during the pandemic

93 participants from Japan (including the organizer) and 54 participants from overseas

partner cities registered to attend the seminar. Among them, seven participants from Japan

and three from overseas were affiliated to this program.

Table 5-1: List of participants in the Seminar on City-to-city Collaboration

Japan/overseas | Participants | Organization/position
1 | Japan Mr. Yuichi Kitakyushu Asian Center International
ARITA for Low Carbon Society, Partnerships
City of Kitakyushu Promotion Director
2 | Japan Mr. Hiroshi Kitakyushu Asian Center Deputy Director
YASUTAKE for Low Carbon Society,
Environment Bureau, City
of Kitakyushu
3 | Japan Mr. Hidetomo | Environment Bureau, Senior Staff
SHIRAI International
Environmental Strategies
Division, City of
Kitakyushu
4 | Japan Mr. Shiko Kitakyushu Urban Centre, | Programme
HAYASHI IGES Director
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Japan Mr. Kohei | Kitakyushu Urban Centre, | Programme
HIBINO IGES Manager
Japan Mr. Yusuke Socio & Eco Strategic Consultant
HAMANAKA Consulting Unit, NTT
DATA INSTITUTE OF
MANAGEMENT
CONSULTING, Inc.
Overseas Mr. Boyd D Resilient Environment, Lead - Resilient
Jouman Iskandar Regional Environment
Development Authority
(IRDA)
Overseas Ms. Velerie Resilient Environment, Vice President
Siambun Iskandar Regional
Development Authority
(IRDA)
Overseas Mr. Ong Hwa | Resilient Environment, Assistant Vice
Chong Iskandar Regional President

Development Authority
(IRDA)
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Table 5-2: Closed seminar program

5-9



® 2:00pm Organizer opening remarks (5 minutes):

Director of the International Cooperation and Sustainable Infrastructure Office,

International Strategy Division, Global Environment Bureau, Ministry of the

Environment: Mr. Ryuzo Sugimoto

<>

In 2020, the social climate changed drastically through the pandemic. At this
turning point in history, there is a need to transform social economy into
something more sustainable and resilient in pursuit of the SDGs, rather than
returning to the pre-pandemic social climate.

In October 2020, the Prime Minister, Mr. Suga declared in his policy speech
that the country would aim to achieve virtually zero greenhouse gas
emissions and realize a zero-carbon society by 2050. This indicates that cities
will play more and more important roles in the realization of a zero-carbon
society. As of 2018, only four local governments had declared to become
zero-carbon cities, but now this number has jumped to over 200, covering a
population of over 90 million.

The Ministry of the Environment is also creating model cases of successful
decarbonization in preparation for a carbon-zero "domino" project that would
be rolled out throughout the country in a domino-effect style.

A zero-carbon society cannot be achieved by Japan alone, and only by
successfully applying the efforts of Japanese local governments in other
countries can we contribute to the global decarbonization.

The Ministry of the Environment launched the city-to-city collaboration
program in FY2013, and this year marks the program's eighth year. First
round of applications were received in FY2020. A record number of 20
projects were adopted in total, including the second round of applications.

Proposals were also made on new overseas partner cities and new initiatives.

2:05pm: Overview of the support programs for creating a zero-carbon society (50

minutes):

Announcements were made by the Ministry of the Environment and the Asian

Development Bank. These organizations expressed their willingness to provide various

types of governmental and financial support to help achieve the SDGs and green

recovery from the pandemic, rather than simply aiming for a zero-carbon society.



>

(1) Japan's Measures for Creating a Zero-Carbon Society

Mr. Ryuzo Sugimoto, Director of the International Cooperation and Sustainable

Infrastructure Office, International Strategy Division, Global Environment Bureau,

Ministry of the Environment

<>

In 2020, there was a possibility that the international momentum for climate
policy measures would be lost due to the impact of the pandemic, such as the
COP26 being postponed. After the decision was made to postpone COP26,
Minister of the Environment, Mr. Koizumi proposed the Platform for Redesign
2020, an online platform for ministerial-level meetings about the recovery
from the pandemic, and environmental issues such as climate change.
Member countries of the United Nations Framework Convention on Climate
Change (UNFCCC) were invited to this meeting, which was jointly organized
by the Ministry of the Environment and the Secretariat of UNFCCC. Ministers
and deputy ministers from 46 countries participated in the meeting, which was
designed for promoting international solidarity and maintaining momentum for
climate policy measures. The meeting confirmed that many countries are
striving for a more sustainable and green recovery from the pandemic, with
consideration given both to the current coexistence with the virus, and the

post-pandemic future.
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<~ According to the trends of each country's measures against COVID-19 and
climate change, compiled from the information registered on the online
platform, measures taken by these countries included sustainable
transportation, renewable energy deployment, circular economy, waste
management, and other measures in the building sector. These trends
indicate that climate policy measures are not just about the energy problem,
but also require transformation of the urban structure. There is also a need for
synergy between climate policy measures and measures against the
pandemic.

<~ Following the Prime Minister, Mr. Suga's policy speech, the National-Local
Decarbonization Council was established to provide a framework for the
national and local governments to collaborate in pursuing a zero-carbon
society. The council will formulate a roadmap for the realization of a zero-
carbon society by 2050, focusing on areas that are closely related to local
initiatives and the citizens' lifestyles.

<~ 2025 Policy Program for Promotion of Overseas Infrastructure System was

compiled in December 2020 as a government-wide guideline for overseas



<>

<>

development. The goal is to develop high quality infrastructure overseas,
which would contribute to achieving carbon neutrality and the SDGs.

A wide range of support, including policy dialogue, support for legislative
development in partner countries and for individual projects, will be given to
enable overseas development of environmental infrastructure. To promote a
zero-carbon society, these support measures are being packaged at various
levels: national government, industrial sector, cities, and individual projects.

The systems supporting these efforts financially are JCM and Co-innovation.

The city-to-city collaboration program is designed for realizing a zero-carbon
society through collaboration between Japanese cities and overseas partner
cities. In 2020, a total of 20 projects were adopted, and new countries also
participated in the project, including Chile, the first from Latin America, and
Palau.

The city-to-city collaboration program is not limited to individual projects, and
is also expanding into the area of policy formulation. Tokyo and the City of
Kuala Lumpur in Malaysia have gone from developing systems related to

energy efficiency to introducing municipal-level policies.



>

<>

<>

It is possible to expand the program from city-to-city collaboration to a JCM
equipment subsidy program. Moreover, Co-innovation is supporting the
development of new technologies, products, and business models by utilizing
Japan's elemental technologies and know-how. The system can also support
the formulation of projects tailored to the needs arising from the city-to-city
collaboration program.

In recent years, the use of ICT technology has also gained prominence.
There has been a case where used EV parts were remanufactured into new
EVs in Cambodia. There is also a growing need for remote, no-contact, and
other technologies for life in the pandemic.

An international forum on zero-carbon cities is scheduled to be held in March
2021, so that Japan's efforts, such as those described above, can be

introduced to and shared widely with the world.

(2) Trends related to the attitude towards JCM and trends in projects adopted for

the equipment subsidy program

Mr. Kazuhisa Koakutsu, Senior Coordinator of the Office of Market Mechanisms,

Climate Change Policy Division, Global Environment Bureau, Ministry of the

Environment

<>

There are many projects in the JCM equipment subsidy program that spun
out of the city-to-city collaboration program, and these are gaining
prominence for fighting global warming in the time of the pandemic.

The Ministry of the Environment has implemented 177 JCM equipment
subsidy projects in the past. In the breakdown, the highest number of projects
was related to renewable energy (47%), followed by energy efficiency (43%),
and a wide range of other sectors including waste, transportation, forest
management, and CFC gas countermeasures.

With regard to renewable energy, the number of solar power generation
projects is on the rise on different scales, from those installed on the roofs of
houses and other buildings, to large-scale projects reaching several hundred
MW. New renewable energies such as geothermal power and biomass power
are also on the rise, and zero-carbon efforts are accelerating in many
countries.

There are many cases where initiatives related to resource recycling and the

management and proper disposal of urban waste have led to the introduction
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of waste power generation. Currently, there are enquiries from several
countries, including Myanmar.

<~ Areas that are expected to grow in the future include the transportation sector
and energy efficiency (e.g., introduction of energy-efficient products in
factories).

<~ There are also JCM cases in the areas that are gaining prominence in the
pandemic. The pharmaceutical industry also has cases of JCM application
related to manufacturing facilities for disinfectants and hygiene products. In
addition to this, there is also technology for remote operation of equipment

overseas, etc.



The Ministry of the Environment has implemented 162 JCM equipment
subsidy projects in the past, and has secured a total budget of 9 billion yen in
FY2020 for three years until FY2022. The ministry plans to request the same
amount in FY2021.

A JCM equipment subsidy project for the recovery and destruction of CFC
gas was also carried out in FY2020. This project targeted automobiles and
home appliances, and is gaining more partner countries besides Thailand and
Vietnam.

In the example of Da Nang City in Vietham and Yokohama City, the initiative
has installed pumps and other equipment in water treatment plants. With the
MRV methodology being approved in FY2020, the project is now at the stage
of registering for JCM.

In the example of Semarang City in Indonesia and Toyama City, the initiative
is aiming to operate public buses using CNG gas. With the MRV methodology
being approved in both countries in December 2020, the project is now
working towards registering for JCM.

In the example of Ho Chi Minh City in Vietham and Osaka City, the initiative
has installed energy-efficient equipment in hotels and other facilities.

Installation of equipment has reportedly been delayed due to the impact of the
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pandemic, but it would be preferable if the initiative could proceed with the
early installation in 2021. As exemplified here, the impact of the pandemic on-
site is substantial. The impact of the pandemic must still be taken into account
when carrying out projects in FY2021 and onwards.

< In the example of Phnom Penh in Cambodia and Kitakyushu City, the
initiative has introduced hybrid power generation equipment of biomass and
solar power generation. While this has also been affected by the pandemic,
the Ministry of the Environment plans to support the initiative.

<~ An example of smart city development in Yangon, Myanmar is introduced,
although this is not a project that spun out of the city-to-city collaboration
program. Japanese companies are also taking part in this development
project by utilizing the JCM equipment subsidy program. In the future, the
introduction of smart cities and composite technologies will be an important
theme for cities.

<~ As part of the JCM Global Partnership, efforts are being promoted in areas
such as formulation and implementation of zero-carbon projects, execution of
Article 6 of the Paris Agreement, and contribution to the SDGs.

<~ For those who have specific needs and solutions, support is given on

formulating projects through the JCM Global Match.

(3) Introduction of Japan Fund for the Joint Crediting

Mechanism (JFJCM)

Mr. Shintaro Fujii, Environment and Climate Change Specialist, Climate Change

and Disaster Risk Management Division, Sustainable Development and Climate

Change Department, Asian Development Bank (ADB)

<~ ADB was established in 1966 as an international development financial
institution. The combination of finance and knowledge has contributed to the
promotion of good policy and driving regional cooperation and friendship
building. The commitment line for 2019 was approximately $21.6 billion.

<~ One of the seven priorities listed in Strategy 2030, ADB's long-term strategy
released in 2018, was "Tackling Climate Change, Building Climate and
Disaster Resilience, and Enhancing Environmental Sustainability”. The ADB
has set two target values for this task: (i) at least 75% of ADB's operations

support climate change mitigation and adaptation by 2030; (ii) climate finance



from ADB’s own resources will reach $80 billion cumulatively from 2019 to

2030. Achieving these targets is also crucial for recovery from the pandemic.

One of the carbon market programs being implemented by the ADB is
JFJCM. The program is funded by the Ministry of the Environment, and
operates as a trust fund. Grants are provided for projects financed by ADB,
when these projects utilize JCM.

JFJCM targets 11 countries in the Asia-Pacific region. Both sovereign and
non-sovereign loans can be used for them, and the maximum amount of
subsidy that can be offered is 10% of the total project cost, or $10 million,
whichever is less.

In the past, there have been six projects that applied JFJCM, all of which
were sovereign loans. Technologies eligible for the subsidy include batteries,
energy management, wastewater treatment, power lines, solar power
generation, buildings, and waste power generation.

Most recently, JFJCM was applied to a waste power generation project in the
Maldives. The waste power generation facility built through the DBO method
can process 500 tons/day, and is expected to generate 12MW of electricity.
The current final disposal sites are not properly managed, and open-dumping

is causing waste to overflow into the sea, while open-burning is causing
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health and environmental problems. In order to tackle these problems, efforts
to improve the environment and enhance public health will be carried out
through sustainable waste management by addressing the series of waste
management stages from collection, transportation, and treatment, to

recycling.

<~ The three initiatives implemented in this project are as follows:
(1) Build waste management facilities, including waste power generation
facilities, that can cope with climate change
(2) Repair existing final disposal sites
(3) Strengthen the capacity of waste management, and raise awareness of
the 3Rs and waste power generation

<~ In the preparatory phase of this project, staff from the Clean Authority of
Tokyo visited the site to provide technical guidance, under the coordination of
the Ministry of the Environment. Capacity building by Japanese local
governments is crucial.

<~ This project has also generated co-benefits that contribute to the achievement
of the SDGs. First, a reduction in the total amount of waste can reduce the
volume of landfill, improve health problems and marine ecosystems, and

extend the life of existing final disposal sites.
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In addition, waste power generation will reduce the use of diesel oil, and
contribute to energy security. As seen in this example, low-carbon
technologies not only contribute to mitigating climate change, but also create
a variety of co-benefits for local communities.
< Itis believed that the city-to-city collaboration program is very effective in
addressing the challenges of developing countries with regard to building
capacity for project and policy formulation. ADB loans and JFJCM grants are
very effective as financial resource options in carrying out projects after the
feasibility study conducted by the city-to-city collaboration program.
2:55pm: [Panel discussion] How to move forward with overseas development during
the pandemic (60 minutes):

After an opening explanation was given by Mr. Hayashi, facilitator at the Kitakyushu
Urban Centre, IGES, various projects were introduced by the managers of companies
and local governments who worked on city-to-city collaboration programs between
cities and businesses during the pandemic. During this event, a panel discussion was
held concerning changes in climate policy measures and methods for proceeding with
overseas investigations during the pandemic, while also exchanging comments with
overseas partner cities. Lastly, H.I.S. Co., Ltd. held a discussion concerning remote

investigations overseas.

» Kitakyushu Urban Centre, IEGS, Programme Director: Mr. Shiko Hayashi

<~ With the start of the year 2020, global decarbonizing initiatives are picking up
speed. Along with this, decarbonizing initiatives within individual cities have
also accelerated rapidly. Within Japan, the number of cities announcing their
commitment to be "Zero-Carbon Cities" has increased. On the international
level, also, cities participating in initiatives such as the UNFCCC Race-to-Zero
Campaign and ICLEI Daring Cities 2020 are on the increase.

< During the last three years, FY2020 saw 20 city-to-city collaboration programs
adopted, the greatest number to date. However, due to the pandemic in
FY2020, with restrictions on overseas travel, various difficulties have surfaced
in proceeding with these projects. As the green recovery needed to overcome
the climate change crisis progresses in a post-COVID society, IGES is calling
for the "Triple R Framework" (Response-Recovery-Redesign) and is

spreading information to promote green recovery.
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< Advance hearings were held prior to this seminar between the participating
overseas cities and domestic local government operators. As a result, many
opinions were expressed sensing issues in overseas cities during the
pandemic over changes for moving towards decarbonization, the state of
green recovery, and grasping urgent needs. However, in hearings with
operators and local governments, issues raised were the lack of ability to
probe deeply in online discussions, the difficulty of gathering information, the
struggle to form a sense of relationship among the parties involved, obstacles
to understanding the project site, and decreasing opportunities for investment.

< Taking these into consideration, in this panel discussion | would like to
discuss the following two points in particular: 1) the changes to climate policy
measures in overseas cities during the pandemic and the circumstances
regarding need for green recovery; and 2) how to proceed with overseas
investigations during the pandemic.

» Development Corridor Iskandar and Kitakyushu City Project:
Mr. Yuichi Arita, International Partnerships Promotion Director, Kitakyushu Asian
Center for Low Carbon Society, Kitakyushu City
< Kitakyushu City, which is located approximately 1,000 miles southwest of
Tokyo, is a city with a population of approximately 950,000. Located on the
northernmost tip of the island of Kyushu, it harmonizes urban functionality
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with an abundance of nature.

In 1901 a government-operated steel mill was established; the city is known
for iron production and manufacturing industry, and businesses such as
Nippon Steel and Yaskawa Electric Corporation operated in this area.

In the 1960s, it suffered serious environmental pollution, but that was
overcome through a partnership between private companies and the
government administration. Based on this experience, international
environmental cooperation with developing nations in Asia, struggling with
similar environmental problems, was formed beginning in 1980.

While receiving assistance from the Ministry of the Environment and JICA, we
received many visiting experts and trainees, carried out investigations
necessary to enter the field of environmental technology, and built numerous
networks with Asian cities.

Today | would like to introduce the city-to-city collaboration program between
Kitakyushu City and the Iskandar Regional Development Authority (IRDA) in
Malaysia. This project has been ongoing since FY2019, and is an
investigation project regarding the greening of the development corridor
Iskandar.

The development corridor Iskandar is located in Johor, Malaysia, and is a
high-priority regional development project area promoted by the Malaysian
government.

In the FY2019 project, IRDA was progressing steadily with the initiatives
indicated in the low-carbon society blueprint formulated in 2012 together with
the international research teams of Kyoto University and others, and
confirmed that they were in the process of considering moving to the next
step.

This fiscal year, taking into consideration the keywords which will be IRDA’s
future targets: industry symbiosis, eco-town, and waste power generation,
and as an effort to discover potential development projects qualifying for JCM
based on the investigation results of last year’s city-to-city collaboration
program, we are working on the following 3 initiatives.

Initiative 1) Working towards the realization of an eco-town that is symbiotic
with industry

Initiative 2) Working towards the introduction of waste power generation

Initiative 3) Work towards discovery of potential JCM projects
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In initiative 1), we are aiming towards the realization in the Iskandar region of
a project that unifies eco-town initiatives with industry symbiosis.

The unification of eco-town initiatives with industry symbiosis, as shown in the
diagram, indicates a state where the waste matter and raw garbage from
some factories becomes materials and fuel for other factories, and the reused
energy becomes a carbon-free energy source such as biomass energy.

In FY2020, with the cooperation of our local partner IRDA, we gathered
inventory data from local factories, and worked on planning a pilot project for
FY2021.

For initiatives 1) and 2), matching between factories is being carried out
according to plans which a recycling business in Kitakyushu City helped
create, based on the results of the workshop which IRDA held locally in
October. More than 100 participants attended the workshop from local
companies and local governments, and we received factory inventory data
from 30 companies.

In initiative 2), investigations are being carried out in the areas of technology,
systems, and economic factors, in preparation for the introduction of waste
power generation, which IRDA considers to be the next major theme. The

companies in charge of these areas are Nippon Steel Engineering for
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<>

technology, IGES for systems, and NTT Data Institute of Management
Consulting for economic factors. Currently, studies are proceeding based on
information on local waste composition obtained through IRDA and the local
consul.

For initiative 3), continuing from FY2019, there is a search for high-potential,
scalable JCM projects. Follow-up is being carried out on the potential JCM
projects discovered in FY2019 by email and phone. Also, due to the difficulty
of visiting the site in person, we are working to discover promising potential
projects in cooperation with local Japanese businesses.

Yangon and Kawasaki City Project, etc.: Mr. Masaru Ishikawa, Deputy
Manager of Environmental Science & Engineering Dept. Nippon Koei Co.,
Ltd.
In FY2020, Nippon Koei carried out seven city-to-city collaboration
programs.
Due to the impossibility of visiting the partner city during the pandemic,
investigations were carried out using various networks. While carrying out
online meetings, we gained cooperation from our own local subsidiaries,
local consultants and local Japanese subsidiaries, progressing in

negotiations, bridging gaps, and working to eliminate miscommunication.
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In consideration of the pandemic, we are moving forward with projects,

together with involved parties in Japan and our partner cities, with attention

to points such as the following.

@

While maintaining the objective of the city-to-city collaboration
program, we are revising our approach to work processes. In order to
get an accurate grasp of the situation and accomplish our original
objectives even in circumstances such as city-wide lockdowns and
restrictions on activities, we are revising our plans and approach in
accordance with the circumstances of the parties involved.

We are providing support towards the realization of a green recovery
from the pandemic and of a decarbonized society. We are sharing
knowledge and expertise of Japanese local governments and private
businesses in consideration of the pandemic and post-COVID.

We are holding online meetings and discussions, making use of the
specialties and strengths of Japanese local governments. In the case
of the collaboration between Yangon in Myanmar and Kawasaki City,
Kawasaki City employees are giving video lectures on topics about
which Yangon has shared information or expressed an interest. In
order to deepen understanding, it is important to not only hold

meetings and share documents, but also to have a lecture system.
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We also hold the Kawasaki International Eco-Tech Fair every year, in
which Kawasaki City presents technologies and so on from companies
located in the city. Up until FY2019, business matching with a view to
the future was conducted on location in Kawasaki City, but in FY2020,
it was held online due to the pandemic. Making use of this opportunity,
and thanks to the assistance of Kawasaki City, the Kawasaki
International Eco-Tech Fair served as one link through which we were
able to call upon Yangon and Jakarta and share information with them.
Based upon the cooperation and opinions of Japanese local
governments, we are carrying out initiatives through the networks of
local private businesses and local consultants drawn up by each city.
Without being able to meet directly in person on location, it is difficult to
get a thorough grasp of problems, so we are offering as much support

as possible using local resources.

(MC comments) | believe that the progress in conducting investigations
using networks of a variety of local subsidiaries and local consultants,
and the flexibility of revising approaches and work processes in
connection with an understanding of the changing needs of local cities
during the pandemic and the need for green recovery in a post-COVID
society, will be very effective for proceeding with these projects. (Mr.
Hayashi)
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» Quezon City and Osaka City Project; Ulaanbaatar City and Sapporo City

Project

: Oriental Consultants Co., Ltd., Overseas Business Division: Mr. Masanori

Fuiji

<~ Two projects are currently being conducted: a project to promote energy-

<>

saving air conditioning systems and CFC disposal plans as part of a
collaboration between Quezon City and Osaka City, and a project to
create a low carbon society in cold regions as part of a collaboration
between Ulaanbaatar City and Sapporo City.

Quezon City is proactively making efforts to combat climate change,
including participating in the C40 (group of global cities leading efforts for
climate change). In 2018, a MOU was signed with Osaka City and
mayoral level policy conversations have been held on two occasions. In
2019, the cities conducted studies and produced reports on the feasibility
of a JCM equipment subsidy project to save energy in air conditioning,
and on the state of CFC recovery, reuse, and destruction in the
Philippines. The cities plan to hold policy conversations in February 2021
as they move toward renewing their MOU.

In the 2020 survey, two main items were studied.

D Considering means to improve energy-saving in air conditioning in
city agency facilities and to optimize CFC disposal.

Based on the results of the 2019 study, the city is deliberating a
model project scheme and an application for a JCM equipment
subsidy project. In 2020, the city also conducted studies on the
current status of non-agency private facilities, such as shopping
malls, hotels, etc., in order to install more energy-efficient air
conditioning.

@ Osaka City shares its knowledge and information about the
Japanese legal system to assist in the environmental policy of
Quezon City. Quezon City is currently acquiring detailed information
about air conditioners and studying the requirements to adopt a JCM
equipment subsidy project in order to deliberate an energy-saving

model project.
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The specific items being studied include economic value, the model
for future popularization, current issues, and the requirements for an
application to the JCM equipment subsidy project. In February 2021,
Osaka City and Quezon City will conduct mayoral level

conversations. On February 19, an online workshop will be held with

Quezon City as the two cities aim to formulate the 2021 plan.

Issues within the 2020 project include the inability to study and analyze
air conditioners used in shopping malls and hotels due to travel
restrictions, as well as difficulties in operating online workshops. These
issues are being solved through remote meetings and studies that utilize
local staff and air conditioner manufacturers. The cities are also recruiting

representative companies for the JCM subsidy project.

In the Ulaanbaatar City and Sapporo City project, Sapporo City shares its
experience and knowledge on energy saving and environmental
improvement in cold-region cities with Ulaanbaatar City, Mongolia, which
is the only cold weather region of the JCM signatory countries. The cities
aim to achieve a Zero Carbon Society by taking efforts for cold weather

residences, renewable energy, and energy saving fields.
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< Sapporo City is proposing to apply its environmental policy initiatives to
the residences around the New Ulaanbaatar International Airport, public
agency buildings, and buildings of private companies in Ulaanbaatar City.

< The cities are conducting a document review of building specifications on
the ground, holding meetings between persons in charge in Ulaanbaatar
City and Japanese companies that have architectural technology for cold
regions such as experience of working in Mongolia, and running

workshops to introduce the technology of Sapporo City.

< One issue was that the main person in charge of the project on the
Ulaanbaatar City side changed due to a mayoral election in late October
2020, and it was difficult to get in contact with the new person in charge.
In addition, flights from Mongolia were suspended and Ulaanbaatar City
went into lockdown at the end and start of the year due to the pandemic,
making it impossible to make on-site visits and conduct the study
according to plan. Furthermore, government officers could no longer be
contacted after resigned en masse and the construction of the new
airport was postponed to July 2021 due to the impact of the pandemic.

< Utilizing local Mongolian staff, an online workshop was held in January

2021 with private companies in Sapporo City in order to address these
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issues. Even as communication with Ulaanbaatar City grew difficult,
Sapporo City and local staff contacted the deputy mayor of Ulaanbaatar
City, who attended a meeting with them. Even if travel restrictions and
lockdowns continue in the future, there are plans to use local staff to
proceed with remote study interviews and efforts with affiliated

companies.

» Comment from overseas partner city: Mr. Boyd D Jouman (IRDA)

>

<>

We asked him about the changes to zero-carbon opportunities due to the
pandemic, trends of green recovery for post-COVID society, and new
needs for city collaboration

The low-carbon blueprint for the development corridor Iskandar is
steadily making progress. National institutions are working together,
especially in the energy sector, for a green recovery in post-COVID
society. Specifically, renovations are being conducted to save energy in
buildings.

In proceeding with the city-to-city collaboration programs, while there are
difficulties in shifting everything online, this also increases the number of
participants and has the benefit of enabling efficient information

transmission and networking.

(MC) | believe that the biggest change in the study due to the pandemic was

the travel restrictions. What specific issues were there and what means did

you use to address them? In promoting zero-carbon society in overseas

cities, how do the city-to-city collaboration programs and each

company/municipality contribute?

<>

(Kitakyushu City) We believe that the biggest changes were being unable
to conduct hearings directly on-site and see the situation on the ground.
However, the local partner cities are all making very proactive efforts.
Since there are movement restrictions on the ground, there are some
parts that have not made much progress, but we believe that it is
effective to request that they carry out the study. There are venture
companies that provide remote digital communication systems in the city.

These allow us to lower the hurdle and instruct local workers remotely by
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sharing on-site images with a smartphone or other device. While we are
proactively collaborating with local partners, we believe that it is
necessary to interact directly with locals to uncover new local partners we
can trust, a prerequisite for this study, and construct a relationship. Since
we are unable to search for new topics that may lead to the next project,
dig deep into issues, or make realizations, the idea of fewer opportunities
to interact directly with our partner city is a major source of concern.

It is difficult to imagine that there will be fewer opportunities to create a
zero-carbon society in a post-COVID world. We believe that city-to-city
collaboration programs conducted jointly by local municipalities with
overseas cities are an extremely valuable opportunity. We also think that
being able to respond flexibly to on-site changes is also an extremely
powerful tool. However, Japan does not maintain an overwhelming
advantage in terms of technology as it is competing with Europe, the US,
China, and Korea. It is necessary to make proposals to partner cities that
are more attractive, including economic merits and collaboration with
other municipalities, so that the project is not limited to being a simple

exchange.

(Nippon Koei) Since we cannot interact in person, we are unable to
directly confirm our counterpart’s response. As a result, it feels like the
speed the partner city is willing to proceed with the project has slowed
and their mindset has grown more conservative. Due to the pandemic, it
feels like they want to proceed with matters by the shortest route. We are
making efforts to remove unnecessary steps from preparations that
previously included multiple stages, and ensure that measures lead to
actual actions and connect to goals by the shortest route. As a result,
proposals without a clear vision or impact have been filtered out, leaving
only those that are higher quality.

Based on these changes, the approach to goals, such as long-term
strategies like the Paris Agreement, are extremely important. It is
necessary to properly grasp the achievements of each municipality in
Japan and the needs of local governments and cities, and to proceed
with a green recovery that includes the implementation of a JCM

equipment subsidy project.
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< (Oriental Consultants) There are elements of the project that will not be
able to proceed because they cannot be addressed without conducting a
hearing in person on the ground. However, it is possible to absorb some
of this impact with regular communication using diverse IT tools
(communication tools such as messenger, etc.).
Even if it is possible to deliberate the agenda for online meetings
beforehand, we believe that it is important to communicate directly in
person in order to dig deeper into discussions and proceed to the next
steps. The project tends not to proceed smoothly if there are not merits
for the partner city and local person in charge compared to
communicating in person.
The partner city is also deliberating policies for coexistence with the
virus, so the budget and focus of efforts is aimed on recent COVID-19
measures. One question is how much they can focus on city-to-city
collaboration programs. However, since the local need for this project
has not disappeared, it is necessary to clearly communicate the high
economic efficiency and positive environmental impact of this project, so

that the local partner will continue with it without hesitation.

< (MC) I understand that it is necessary for the entity operating the project
to make proposals that bear fruit as quickly as possible by clarifying the
vision, effects, merits and so on through diverse communication tools,
because the opportunities for interaction have decreased due to the

pandemic.

» Demonstration of overseas remote study:
Director of Global Business Advance, GBA and Rental H.I.S., Corporate
Sales Division, H.1.S. Co., Ltd.: Ms. Yuka Shinohara
Sales Manager of Corporate Sales Division, H.I.S. Co., Ltd.: Mr. Kensuke
Ezoe
< Conducted stream with the Ulaanbaatar branch office to demonstrate

Rental H.I.S. (on-site remote study service)
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» Assistant Director of the International Cooperation and Sustainable
Infrastructure Office, International Strategy Division, Global Environment
Bureau, Ministry of the Environment: Mr. Satoshi Watanabe
< When soliciting applications for city-to-city collaboration programs in the
future, we are considering establishing evaluation metrics other than
carbon emission reduction volumes. For 2021, applications will be
solicited in March 2021.

<~ In order to make attractive proposals for overseas partner cities, it is
extremely important to share information with each country. There are
plans to hold an international forum related to creating zero-carbon
society in cities in March 2021.

END
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Waste Categoty Code

Department Name| Factory Name Section Name | Waste Shipping Date | / Non-Scheduled Waste

Waste containing arsenic or
XXX department |AAA Factory DDD Section 2019/1/16|SW 101 its compound
YYY department  |BBB Factory EEE Section 2019/10/31|Non-SW #N/A

transportation cost

more info
Name of Waste odor (free description) kg or £ cost per weight (RM)
ABC O 200 |Kg 150 30,000
DEF X 50 |2 200 10,000

© 2020 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING, Inc. 10



. 5AM5DES

2. ERQ EERVMFAEORBRICHITIEE

& IR-ZBEOERIZBWTIRDAET A ANV A EITV. STEICN TV REYIFREBIBEEC
B9 23HEHRE AFH,

& [FEREAFIRE., BT, SERIERE . BF MRS EEI 2T E.

& SEHOLEER. BEBEIRDALINEERH Z fEiE I 25T Cohofccen's. IRDAREHTAFY
BIFHRICDNTIE. covid-19DEZE TIRMREN DR — MSEELIZEDD, SHERBEDDSEE)
ZRIETEBRIAH .

& — 75T, EHIERFREIERET F (BB RIBIREFDSS5IRDAREH T AFRERFIRIC
DVTE RIS YIL TS MEICEFELTUNEIT BT E.

©2020 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING, Inc. 1"

(%) 1. Realizing Waste to Energy Project

» Japanese side does not have information on the situations of local waste
and the aim of IRDA, so can not plan a course of action.

*  We would like to discuss on goals and study aspects in FY2020 that
Japanese side set.

*  We made a list of necessary information for study as follows.

Goals in Establishing a basic business plan for special purpose company
FY2020 (SPC) for WLE in the near future

Technical study Research on refuse disposal system,
(Nippon Steel Engineering) plants and facilities
Regulatory study Research on environmental regulations
Sy R EPEEE (IGESKUC) for WE facilities in Malaysia

Economical study and others | Research and simulation of profitability in
(NTTDIOMC) future
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(%) 1. Realizing Waste to Energy Project

Necessary information from IRDA (1/3)

Necessary information from IRDA Japanese side action

Future direction of waste
disposal and management
in Iskandar area
(ARAF NI HITHE
&0 - wEORES )

Government subsidy for » For construction
WLE facility » For operation
(BEXE VIS MMERR I 9 DI RF

#WEE)

Supervisor of waste * At national / state / city level
management
(BESE D OO = WARIR)
Waste separation method * Domestic (non-industrial) waste
(CHDRRHE) + Industrial waste .
Waste collection method § =
(CHDINET ) e - %
Present issues in waste 9 (‘é’ gﬁ_,'
disposal and management 7 ) w0
(7 0E- WE BT SR g g =
DOBRE) g < 2

o 4

= =

@y Qo

= <

S

o}

1%}
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(%) 1. Realizing Waste to Energy Project

Necessary information from IRDA (2/3)

Necessary information from IRDA Japanese side action

Waste Composition * Moisture / Ash / Combustible content
(CHRSH) «  Elemental composition
=Required (see P.16)
Waste generation * Content per day
(CHBER) + Content per month
Waste sources * The percentage of total waste
(S HSEER) + Domestic (non-industrial) waste =
+ Industrial waste %
Waste components * Paper ]
(CHAEMR) +  Plastic @
+ Cloth £
e Dust <
« Noncombustible
« Others
Planned construction site * Gross area 2
(T i) «  Environmental Regulations e
+ digging depth %§r

* Building height etc.
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(%) 1. Realizing Waste to Energy Project

Necessary information from IRDA (3/3)

SI9U30 pue Apn3s |eJILIOU0DT

Necessary information from IRDA Japanese side action
Development and + DBO/BTO/BOT/BOO
management of facility « Candidate companies for operator
(MFEEERLX—L)
Tipping fee / electricity » Escalation
sales price
(C#HDERALTEEEIR)
Waste generation in future  + Estimate based on demographic data etc.
(BEOZHFERD
Project Schedule » Countrywide plan
(FosxHrORHE) + Time of facility completion
Receiver selection for * quasi-mandate contract
development operations * Contract
(ZREDORESE)
© 2020 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING, Inc. 15

(%) 1. Realizing Waste to Energy Project

Waste composition

Table1: Waste Composition

Lo

Moisture (%)
Combustible (%)
Ash(Inert) (%)
C (%)

H (%)

N (%)

0 (%)

S (%)

Cl (%)

Average

Proximate
Analysis

Ultimate
Analysis
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“Average”.

If possible, also
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(%) 1. Realizing Waste to Energy Project

Another WLE project at BUKIT PAYONG, BATU PAHAT, JOHOR

*  We heard that another WtE project is processing in Johor.

+ If possible, could you obtain information or some materials about the
project? (ex. Request for proposal document)
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& SYE3L0RMABZEELLN, COVID-1905:E%2EZRU. F1EINOZEEZIRFTH
~2018 2019~2021 (3 years) 2022~2025
m City to City Collaboration FS m Implementation of Action Plan
(2015 & 2016) m Expanding similar Project
Activity Plan Activity Result FY 2020 (2"d year) 20214~
FY 2019 FY 2019 10~12 1~3 (3rd year~)
Activity1 : -Prepared Action Plan with IRDA. SN X Matching of
Preparation of 3 Themes Industrial Symbiosis, | | qieofa e to” | factoriesbased | | pono o Implemen  Comme
Action Plan after Eco-town and Waste to Energy factories g” inventory of pilot ta.lt“t)" of (within
Blue Print -City of Kitakyushu and ) Ei | project [elitel 3~7
concluded LOL Investigation of policy support project year)
(incentives or penalty and so on)
— | | I
Activity 2 : Follow- Technical study (7} X -
up of Projects . (Nippon Steel Engineering) = Project realization,
found out in 2015, Regulatory study (IGES-KUC) ER A
2016 Economical study and others 8, ear)
o W
| (N‘l'rDIOMC)I 3
T T =] T
— P . =l
Activity 3 : Finding | -found out 3 potential Activity to find our potential projects = Project realization,
out potential projects (1 project was -Introduction of high efficiency boiler, chiller or T short term (within
Projects deeply studied) other equipment to replace the old equipment g_ 1~3 year)
-found out additional 2 -Introdtl_Jctiqn of wasgef hiat recovery electricity ?KMaJI(a:{/lsia has to
potential project generation in cement factory join .
Study in Iskandar @ 15t study @ 2nd study (@34 study)
@ Contract
Preparation of report Monthly report f(Xaddmon)aI meeting/
if necessa
Meeting with MOEJ ® kick-off @interium reporting eofinal reporting v
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Monthly Report
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@ IRDAMBIRH ENTZA R M) — « F—HZOPHHREZEZF, THEO~ v F o ZIZmir

TG WMOEERE - ST ZAT -7,
@ B TITONIREWREDO MLERZ ATF L, BREF THROEH - 5 21T o7,

[$TAH - B HhEATAE]
DO IRDAL DITHEEDLHE (FrF4) 211 H 4 BIZEN,
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AASREE (SfM2F12A)

A 2 AR R TR AL SRBLO T2 0 OF T s LR
¥ B 4 (A AT o FNHBI BT DR EERRE (7 =—X2) dehupiifi—o 20
SV B HOERE 2 3E) )
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% FE | GEEEEE JUUNT., B8 =T U U (BE) () HIERER BN BT SR
B « dbSUN T — Rt 2 — A A D 2 VHIEBRSE T (IRDA) )
# MW [sfM2FE12H1H () ~ $fM24E12H31H (K

[

a9

RAEZE ]

O 12H9RIC, BT L—Y—THBIRDAL Db bt a4y T4 THEMi, v b
U— « T2 B E 2 EELA OGS, BEFRYREICET D MEHRIIC OV Tigia & £l
L7,

@ IRDAVDLIBHENTA VR R — « T—Z O &idEd, BARENOME A /e i
DOWTHE, MFtzfTo7,

@ IRDA~EHIINC B A OMRFRRIL O, B RICET HMEGRED 7+ n—7 v T & A —
SR — 2 CHEN LT,

@ JCMAEMBIC D722 5 A REME D & 5 Rk O A4 B IR Eh 9~ 2 AR 3 & L < FEi

L7,

[$TAH - B HhpEATAE]
DO IRDAL DITHLEDLHE (FrF42) 21 2 A9 HIZENM,
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ARBEE(FMIE1A)

A 2 AR R TR AL SRBLO T2 0 OF T s LR
¥ B 4 (A AT o FNHBI BT DR EERRE (7 =—X2) dehupiifi—o 20
SV B HOERE 2 3E) )

At - 74« T4 - T X REMIERT

% FE | GEEEEE JUUNT., B8 =T U U (BE) () HIERER BN BT SR
B « ALTUN T — R Z— A R 5 AV HIBEBAFE T (IRDA) )
# MW |Sfm3#E1H1IH (&) ~ 5M34FE1A431H0 (AH)

}

(ES iy

@ 1A18HIC, ENMRE CIEEN1 : EEIAEICHET 2 HAbEEITV, IRDAD BIEH &
ﬂk4/ﬂ/%Jw7w&%%_\I%%®7y?yﬁ%%hMﬁW®ﬁ¥®%O&ﬁ@ﬁ
HREEIC OV Tk 21T o T2,

@ 1A18HIc, ENERECIRE2 - BEEWREBICET 2ITHEDE LTV, ThETIC
IRDA% )6 ATF LT RO, RS ZERO FHEFIZONT, #ima T o7,

® 1H21HIC, BT L—Y—THBIRDAL DITHEDLEZEM L., EN TOMRBIRDZ #
HEITLE LB, WEELEORYMAEIZON T hEmEIT o7,

(161 - BT ]

O FEXLACHETLIALAEDYE (FrT714y) 21 H 1 8 HICHE
Q@ BEEWRBICETIHTLADEY (Fv742) #1H18HIZE
® IRDALDITHLAEDYE (T4 ) %1 H 2 1 BICHENM,

e}

Jio

ULk
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A 2 AR R TR AL SRBLO T2 0 OF T s LR
¥ B 4 (A AT o FNHBI BT DR EERRE (7 =—X2) dehupiifi—o 20
SV B HOERE 2 3E) )

A&t X - 74« T4 « T—HREHZERT
% FE | GEEEEE JUUNT., B8 =T U U (BE) () HIERER BN BT SR
B « dbSUN T — Rt 2 — A A D 2 VHIEBRSE T (IRDA) )

H M | sfm3®E2A1H (H) ~ SM3%E2A28H ()

O 2 A1 HOMTEEEE I —ICEHNERT - BLHER T & LICHIE U, SR a 1k L7z,

@ 2H18HIZ, RDALFTHLAEDEZITV, SEEFETORBRR., MOREELREOIEE)
2OV Cakam L7z,

® 2H26HIZ, IRDA, kU~ L —yTHMOa vy a rELTHEDEZITV., Bl
DBEFEHEHEOFEL, FEEYIRBOZENET ZIRIEICONT, BRHE LT,

@ 3 H 3 HOBMRMERER, KOEMAREFHERIZHT T, BERE & 4FEOIFEINE DI
DELOEITST,

(161 - Bl ]

O 2 A 1HICHfESNZRTHEEEE I T — (FrT4 ) T3,

@ IRDALDITHLAEDYE (T4 ) %2 H 1 8 HIZHEN,

@ IRDA., Biioatyva v RELOFTEEDY (K714 ) &2 A 26 BIZHENM,

ULk
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1. XFERESFROME (ERENDNS5HS)

BiELTVWSIERFEHEDE : 2010F2BELLTGHGs %2025 F T [C58%HIRZIZER

> AN - TL— T FD 2R— )L EBOEEEMIHHCIEL, m#E2217km?. AONL9SERADYL —S FH_OREHE
HTH D, LIMTEAZD> ) AERIRT (IRDA) SEBSL20156, 2016FDEHRIBISERED S BlREBE LTS,

> IRDAGEBHAFRF — ADHBNEFT, 201260 MERFHETIL—TUS N ZREL TS, FEHECA> TEBZIERICERT.

> IRDA MERFHATIL—TU> ] DROFISIDERFLTHD, ELHE, TI9D>, RENMREDHERET,

> 2020FFEDEBISFRINICIRDADRD T V> 3 S ERICENF EEH RS B L6IC. BIIENBARYL—S 7B\ TE
A (AL DN DR ORIBES RN T

. 20158 FSTOIRKRHERROLH0 §Q 20165HERRH BERROLHOITHE
s e oS JCME L RTAE! . 5B SOCM BT LB

Eﬂimﬁﬁ‘ﬁ?%{lifiﬁﬁh@?’/f « PRL27FRE [ 224 ) MISIC 35T BARKERIL: - P28 [ICMHEEICEAS T2 XD >H)L -
« ICMODRET =10 SOERIERDIHDORIEEHHEELE (itn)ll EFINTOSTU MEESE (LM —IRDA

F SRR | B |
1|:71.§|ﬂi

JEE1

EEREROIIII>ORBRICHEFEES BEEDNFEBORBRICAITIES JCMBRARAOFIEEED

HERSBHERTIIL—T U~ (RSN MERFEHETIL—TU> N (TREn DBV TREER--X0BIIL—>
EBZIERICERLTL\BM, IRDADIRD A8 % IBACER LT 35, IRDAN TIBWT, A AP >4 Uitz i C R L
BB VEBRATVSERRELTTY ROBET—IEEZTV\IEENHS TIHE(CHIT DBEMEUNFE, SR
D ORERRERELT, /Oy b OEBEEIELT, BAEEHEEMT S, B, BIRRA S —FS5—
O 17 SOERICENS ERHAEEE X PRI (3~5EMN) OTOSTY hD SOYARNOB(EBET. P (1
3. BRA (3~7ENUW) Db BMEEIRECAN D, ~3ELIA) OBEENEER. BL. ICMA

Sl (BRFER) 051 ICBRES?.

BET. e . o

> RMEAF 12X NTBOBRMEIRT

T e T TOBA

= s > RS2 | BT BMEETIRCHIS
A -

OB

© 2021 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING, Inc. 4




1. RFEREEEORE
(%) J0HRE0=E

< %O%_Oﬂilo}ﬂ EENSRERNEBIL AU (BE2iR) 1zt 20205 E(FIRMABRZEETER
oY ful
& 2021 F1 BILEEEZNRETDIEEBEEENFEL (~2021/8/1) .

Source: https:, infoy

© 2021 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING, Inc. 5

Bix
1. KREEFABEBEOPE oo 4 ~ 5
2. %}EE)}O}E}Z% ....................................... 7 ~ 28
1. BEEO EEHLROINFVCOERCHEIFITES)
2. EHQ REMRBOFRRICMITIEE
3. EHO ICMEBAZRGORIEES

3. %ﬁ%@}ﬁsﬁ .......................................... 30 ~ 31

© 2021 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING, Inc.




2-1 EEO ERFEBROIIIVYORRICHEITES

EHORIE
@ 2019FENEETIRDALEEUAction Plan (FXR) #%£1793.

NTTT—9
Y

1 I%b‘b!%?éﬂéf%ﬁ%@’( IRYN)—-T-HDUREE

2 AIRIN)— - F—HICEIXTIBEDTYF> I ° °
3 J:EEZDa),ﬁi)thtﬁbewﬁﬁ}%@abDE (BBEETSHRE) O ° )
4 DAOREHERZIDF LD/ /Oy NTOS 17 MOTE ° ° )
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2-1 FEEO ERFEROIIIVYORRICHEITES

1INV N)—-F—5DUNEE

® 2020410 (CIRDANIRMITI—733y T EHL  A—ILEDTAD—TyTEATIAER.
ABFTTAST30HNBA AT N—-F—FhiRHEN,

Rithy—s33v)’
(Industrial Symbiosis Knowledge Sharing and Survey Workshop)
HEE :2020%108H6H
%P : Holiday Villa Hotel, Johor Bahru
+{# :IRDA, Invest Johor, YJL—>7IRIKZE (UTA)
Sh1E  WPEPEBANS 1002 ErSh
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2-1

BEO ERFEBRDIIYD Y ORBRICHEITES

(8F) 1OA\YN--F-HDRRETEE—E

5

1

5

Clp Industries Sdn Bhd
Chawk Technology International Sdn Bhd
Shima Electronic Industry (Malaysia) Sdn Bhd

Perniagaan Saudara Baru

1| L.P. Pacific Films Sdn. Bhd Paper, Printing & Publishing
2| CEE INDUSTRIES SDN BHD Fabricated Metal Products
3| TES-AMM (MALAYSIA) SDN. BHD. Waste Recovery/Recycling
4 IMPACT RANK (M) SDN. BHD. Plastic Products

5 TAKECHI RUBBER INDUSTRY (M) SDN. BHD. Rubber Products

6 ARTRON PRECISION MALAYSIA SDN. BHD. Others

7 MOHM Chemical Sdn Bhd Others

8  Instruments Technology (Johor) Sdn. Bhd. Others

9

Chemical and chemical product / Waste recovery

Electronics & Electrical Products
Electronics & Electrical Products

Waste Recovery/Recycling

13 B.M. Nagang Industries Sdn Bhd Electronics & Electrical Products
14 CHIYODA INTEGRE CO. (JOHOR) SDN BHD Electronics & Electrical Products
15 CORE PAX (M) SDN BHD Paper, Printing & Publishing

16 DISK PRECISION INDUSTRIES SDN BHD Electronics & Electrical Products
17 ml???;ﬁ&@'r?gﬁsﬂ& SI/P?:YCLING COMPANY) Waste Recovery/Recycling

18 MUSIM MASTIKA OILS & FATS (M) SDN BHD Food Manufacturing

19 swancos ind (m) sdn bhd Chemical and Chemical Products

GOLDEN FRONTIER PACKAGING (JOHOR) SDN BHD

Paper, Printing & Publishing

ISKANDAR MALAYSIA ROAD MAP

21 BEYONICS PRECISION (MALAYSIA) SDN BHD Electronics & Electrical Products

22 GORIN TECHNICAL INDUSTRY (MALAYSIA) SDN BHD Electronics & Electrical Products 1 Pasir Gudang Industrial Estate 12
23 TYM Electric & Machinery Sdn. Bhd Machinery & Equipment 2| Tampoi Industry Estate 5
24 Teknoware Asia Sdn Bhd Electronics & Electrical Products 3| Tebrau Industrial Estate 3
25 Yee Cheong Plastic Manufacturer (M) Sdn Bhd Plastic Products 4 Tanjung Langsat Industrial Complex 2
26 NIRO CERMIC (M) SDN BHD Non-Metallic Mineral Products 5| SILC Industrial Park & Nusa Cemerlang Industrial Park 2
27 Versa Manufacturing Sdn Bhd Electronics & Electrical Products 6 Tiram Industrial Park & Ulu Tiram 2
28 GREAT WALL NUTRITION TECHNOLOGIES SDN BHD Food Manufacturing 7 Larkin Industrial Estate 1
29 SNC Industrial Laminates Sdn. Bhd. Electronics & Electrical Products 8| Kempas Utama Industrial Park 1
30 Sukano Sdn. Bhd. Plastic Products 9/ I-Park @ Indahpura, Kulai 1

1 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING, I

2-1 FEQO EEREROIIFIVOORBRICEITIES
1IN N)—-F—59D5r (Non-Scheduled Waste)

* %#F;?_ﬁ%@fﬂi\ BEM0RVNon-Scheduled Waste®Z< (3. I TICUTAL D Th
TV,

¢ — 75T, BRERICZOFHBETTIND N TV IREMO —EEH LN TER,

AELUEIEIS5DONon-Scheduled WasteR&EE BICRERBDS\Non-Scheduled WasteQUH 1 JJVE

b> /%)

Lo )%

R DOIER FRIRES

(k>) (C1))
RERFEZ 2,874 71.7
HRE SRR 2,609 91.6
TIRF VI REEEH) 2,522 90.1
IV REZEY) 1,800 0

OWood @Paper BPlastic
BMCeramic@Food MMetal
ORubber @Glass M[Texitile

1 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING, T 10




2-1 FEEO EFERHERDOIIFIIOOERICHTIEE

EAageri%MT (Non-Scheduled Waste)

& BCRAESOZVEENOSS, VB 7)MTONT | BIZAHEN TV EDICH LT, B
AERAOSEEBEOF DFXIMTER TSRV, (HE - AREI 21701,

TISETYYF I EEEN DB

BEEEYOIEHR HEETIE = FIBIE | SRR
(P.ODESTiH)
ARERBEE #3,15,23,24 = #20  #200TBE. A ARARASTERSEFESE. BR-ILFED
REREEY EESA OB HRO—EPLLTERL TS,
TSAFVIRBEZEY  #3,4,10,17,30 LD BITBTENTENE, A RTSAFVIRRDELE
= #30, etc. EREUTHIAAEEEE 25BN 5,

XVFLY ligﬁbb\ﬁa)d)\ UYA J )V eI B BESE

BmRHER JEIMNTHAOEEE (JTLIVIAN) OFFD
BRIKEORVE(CRAMOERNIEZZ5N 3,

CIZYIRERY) ERMEE L. REOEERLEDH OIS
EOFHEMEL TOERNEZSND,
(FBRBRICKIiTEF DEEEDD)

Source: https://www.well-c.co.jp/merrys, https://jp.toto.com/company/csr/environment/resources/manufacture.htm
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2-1 FEEO ERREROIIIVYORBICHEITLES

AR N = -F=HD3F (Scheduled Waste)

& LFEE. SBEIMTIENBRARAZINY)IHIETE. BEM0H3Scheduled Waste
(BUFSW) &, —E=HEEEINTHEN, ZOZL(EH I/ TZANIBALI)LEn TV,

& A ZN>H)HIRK(C(F204E L EDSWOUBAILIEZENHDIENHIBALL.,

HABELETIEN50DScheduled WasteS4EE (b>/4%F) HICREEDZ\Scheduled WasteQUHYA VLR
[
(k> ()

SW204 | A3y 3,289

SW322 &H 744 100
SW103  &Eitt 720 100
SW410  zofh 594 2.7
SW409  z0ft 296 3.7
SW422  zofth 280 100
SwW402 | 7ILAY 244 100
SW424 | zofth 240 100

BSW204@SW322@8SW103 @SW410 @SW409
BSW422@8SW4023SW424 O0thers
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2-1 EEO ERREROIIIVYORBRICHEITLES

RitoUB A YN0 A 1 (Scheduled Waste)

& 5EMHOHZSWOLIN - 53 (FEF R FlE B> THD. IRDARATIIR—IVN TEFRR 2%
FTVBBHEE I ED I NEEBEN TET,
= Southern Strength (M) Sdn Bhd
= Vast Group Sdn Bhd
= Pentas Flora (Johor Bahru) Sdn Bhd
@ S55Southern StrengthfthsUd 4 J)VALEI0— (BT 33 ERIZ AF U, b
INTIARIDEZEDR DG R RGN ZITV, EEREOET I BEZRIER.
LDBRNZRBRUBA ) IEDE AT REEF(COVWTRET UL,

BtpUB(o)NI0— (—fI-SW322) ERVYLIIRE
FEEWOIEN | ARNLESE(kg) | VS IILER
(%)
Piiledz==27) 12,937 51.4%
(EREHER 8,492 42.8%
BERE 1,504 34.0%
Source: Southern Strength (M) Sdn Bhd
© 2021 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING, Inc. 13
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1. REEREBEOME oo 4 ~ 5
2 . %’55;).]0)52% ....................................... 7 ~ 28

1. EEBO EFEHLEROIIFIVCOERRCHEIES
2. EEQ REEVMFEBORRICEILEES
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2-2 EHQ EEMFEBORRICHIITIEE

A D=

¢ IRDANRDEET—YELTER TV SRERMFEBDORIR(CANT T, By, FE. BEFEOE
RENSHEEBNZITO.

BREHEHIA A

EmmEomit

BT =TT

BREMREEX
IRDA
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2-2 EEHQ REEMFEBORRICHITTLIEE

BESNIEFNRESROME

& A ZN>HINHIROAIE I B IR—)UN TS, B HOEIRGEFEAFICLOTITHN TV
Bcsh. REMFEBOEALEFHBUFICLOTREEN S,

& JIR—)UMNTE 20205 (CBukit Payong CEEEMRBEZED AL FIAEINZZD. A
HLEBEEEAFU. PZE T

[EIRZEEE - N3tBIRERE (Act 672) 1 (2007) Bukit Payung® ALEHE

(the Waste Management and Public Cleansing Management Act)

Act 672%|ESFLTLSH Act 672%ZNESFL TV LM o RiREE G IRt AEOIVEHEDNED

. . . &3
ERBEOEELEIEY | MSEAGEE. 530 _ ‘
SAVERCITEREE | BEcnREZEN @y | 00 SEPRElJATHREN

YMOEIN- AUERBEN  EEYODIR-NUERS (REROHERIRMIER (FENOFRE
Thn3. ESChoN IR, 85k, BRIOINES &) DOUNEZRE
. ' ([TATINENHD)
SO 1M Pulau Pinang . N .
2N At DHZ>3 | Selangor o MEE (G:ate fee) ’&Ebﬁﬁﬁ@%%;gb‘
R-INEEEND) Selangor Hd. iz, BANKBMULBEORTIVTA
Perak FHRESND,

=IRDADIEE I 2EEMFEBENMER (SeelongRiUDIGHIEN) TEREROALEAN
ARNBEEEMENEVEEZIBNS.

Source: Request for Proposal (RfP) of Waste-to- Energy PPP Project at Bukit Payong, Batu Pahat, Johor
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2-2 EEQ REEMFEBORRICHITIEE

(%) EHBRFOFERMFERIRMEY A MK

& EFEBAE (KPKT) (& fEROEFILDIZHOONIETEETTI—X 7T M, AR
TIEICRBITIBRMTHI, 2025 FFETICNL—>T7ELETONAR. FERECFEZM T
EEIDDREREMFEEBMREZEAT 5758,

{RAEYA b RROZBAR
(I~J/E)

Kedah Semeling Landfill, Gurun
Pulau Pinang | Pulau  Burong Landfill, 2,000
Seberang Prai
Perek Lahat Landfill, Ipoh 650
Selangor Jeram Landfill, Klang 3,000
Kuala Taman Beringin Transfer 2,300
Lumpur Station
Melaka Sungai Udang Landfill 900
Terengganu Marang Landfill, Marang 100
8 Pahang Jabor-Jerangau Landfill, 500
Kuantan
9 Negeri Tanah Merah Landfill, Port 585
Sembilan Dickson
10 Johor Bukit Payung Closed 287.5
Landfill, B. Pahat
11 | Johor Seelong  Landfill, ~ Johor 3,164 | | BRHOSWM EnvironmentADA>FE1—T(E,
Bahru 1,800~2,000h>EDTERDT
Source :ERERHERIMEILB(PSPN, 2020). The Malaysian Reserve(https: i com/2021/01 laysi i i ina/)
© 2021 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING, Inc. 17

EENQ FEEMREORR(CHITIES
Rty aoeELEOIVHII M

& IRDANSDIBN T, NL—HEREPDI Y3 B ELRFNSELINTLBSWM
Environment Sdn. Bhd. £EJ>59 MNeERBCENTES,

N
N
4 ~oo
z
17
4
4
1
1]
|
x4

SWM Environment Sdn. Bhd.

(SWM Environment)
1997455431

« YL —*¥EmibdMelaka. Negeri Sembilan. Johor
ZIDET278581K. 5108 A EDA 2 (CHUT.
oty asEBEZERM

+ 8,000 Al EDRAYT, 1,600 EOUNEE#EIR

» JEZEEEBFY (ICI= institutions, commercial and
industrial sectors) (CBFEZEYIINEY -EX%ZER

« IRDADBEEMFER I THZSeelongRi&UI1EE
=t

o EFPBUFHNRRUCEZNFERBHEANOSAILEZ
~ULTWS

Source: SWM Environment Sdn. Bhd.
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2-2 EEHQ EEMFEBORRICHIIILIEE

SHECHE

& IRDAKDIUBIIREH DT HET T—HRAF TERAOLID, [ MUK FARZRIRIEF AT
RIOBERE B ZIZS O )L —TCLD201 1 U201 34 (CEMENZ. SeelongFHi&
NIZDE HEFEERZERFL. AMEFTOEECHEL TREL,

sHEC HE

EHE HAL Hae

AT R B keal/kg 1,591
KLy wet% 56.90

=Ry JR5y wet% 8.20
RSy wet% 34.90

R# (C) wet% 18.90

K (H) wet% 2.70

T W% (0) wet% 12.67
=12 =7 (N ——y 039
i (S) wet% 0.05

H$i% (CD wet% 0.19

) CHOEFEROEEEE. ZOMN RIS EREISLFBBLIC. BRI =72 I [CTHHIEETOR,

Source: Norbaizura, Siti, M.R. & Fujiwara, Takeshi (2013). Characterization of Household waste in Iskandar Malaysia and its Suitability for Alternative Waste Handling Methods.f TA$RHXEG (Hi5) I
Vol.9, No.5 : 1_209'1_216. 807 —5%EIc BT 5= 7S Ther.
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2-2 EEQ REEMFEBORRICAITTLIEE

HIEE DR

ST === ,D N 3 OO L e S — ZEAS] =
& EEYFEERMZORET CHERYL -7 DERIBEECOVWTRALR.
HENABAE HEkE %
EE] BT AZMD B ZM B Y
iR °C 40 40 40
H - 6090 5590 6090
BOD (20°C) mg/L 2 50 20
[€ mg/L 121 200 400
R mg/L 5 100 50
ki mg/L 0.005 0.05 0.005
HEIUA mg/L 0.01 0.02 0.01
i 7 v A mg/L 0.05 0.05 0.05
=iz o A mg/L 020 0 020
E mg/L 0.05 0.10 0.05
2T A mg/L 005 0.10 005
5 mg/L 0.10 05 0.10
[l mg/L 020 0 020
Source: HIE% (A%) M (Environmental Quality (Clean Air) Regulations, 2014) ~ A mg/L 020 10 020
= mg/L 020 10 020
AR mg/L 020 10 020
i mg/L 2.0 2.0 2.0
HUH mg/L 1.0 40 L0
#% mg/L o 50 50
R mg/L 0.1 1.0 0.10
s o e ry s gt =5 - TAI=9A mg/L 10 5 -
F) EEMFEBMERCEAIN RS REEERVRITELESRERTHD. ) gl 003 o5 )
eV AARE TR BAREEKEDREAEEZAHR MR T ARERE L, RUDL g/ 0 20 0
7 v {e# mg/lL 20 50 2.0
R LTATE mg/L 0 20 0
Tx /=) mg/L 0.001 10 0.001
R mg/L 1.0 2.0 N
[RZ7) mg/L 0.50 0.50 0.50
i mg/L 1.0 10 50
TrER=THRER mg/L 10 20 5
[ ADMI 100 200 100
Source:KICRBEAEM (wa;s 3% (41K) 81 (Environmental Quality (Industrial Effluent)
Regulations 2009) KU
Quality (Control of Ponunon from Solid Waste Transfer Station and Landfill) Regulations 2009)
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2-2 EEQ EEMFEBORRICHIITIEE

BlmEmoiRst (1/2)

& IRDANSOIBEIRIEBPIRMBIFEEAOLTUINS, iR GHECHUIES, FHEC
HE F) ZRIEUL,

SEEFHOEHORIIRSESF

"%

e P4 AP EEY) R B -

E=E 50| 205 (AfEssoE=ZHARM) FEESHARE (S 3 M

(MO EE 2 S0)

Jn3BEEH 500h>/H IRDALHHRAD LRTE. 13851
FRF@TIEERE 3330/ (8,0008F/H /) -

EREM 430°C. 52 barA -

STENHERE 70,130 MWh/£ REENSPTNENNZZLSIVE
e At -0 RIS IHOREI THIDIER THEEFSFERL

CHNBEARTO— g EEI0—
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