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Chapter 1. Overview and Background
11 Overview
111 Objective

According to the report of Working Group III of the Sixth Assessment Report of the Intergovernmental Panel
on Climate Change (IPCC) released in 2022, approximately 70% of global GHG emissions originate from
cities, and it is essential to accelerate climate action in cities to achieve the 1.5 degree target set in the Paris
Agreement. In Japan, the national government and cities are working together to create more than 100 leading
decarbonization regions under the Regional Decarbonization Roadmap formulated in June 2021, with the
aim of achieving zero-carbon cities, and are promoting efforts to expand these regions throughout Japan.

As described above, the role of cities and municipalities in considering and implementing specific regional
climate change measures and projects is becoming increasingly important. 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, especially in Asia, where economic growth is remarkable, and international efforts to
support urban initiatives are being strengthened to decarbonize cities, which are the places of activity that
support social and economic development.

As an example, the Japanese Ministry of the Environment launched the Clean Cities Partnership Program
(C2P2) with JICA in February 2023, based on this project, in order to address today's challenges faced by
cities around the world from multiple perspectives. This program will provide comprehensive and synergistic
support to partner cities to address urban challenges including climate change, environmental pollution,
circular economy, and nature positive issues through further mobilization of technology and funds in
collaboration with Japanese local governments, private companies, and financial institutions. It will also
promote collaboration with other key stakeholders, including the G7 and other like-minded countries and
international development finance institutions.In light of the above, this project will promote collaboration
between Kitakyushu City with experience and expertise in decarbonization and the Iskandar Regional
Development Authority (IRDA) to support the realization of a decarbonized society and the introduction of
facilities that contribute to the formation of a decarbonized society, including the realization of inter-industry
collaboration in industrial parks and the introduction of waste power generation, which will contribute to

reducing energy-derived CO2 emissions.

1.1.2 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 : Create inter-industry collaboration projects for decarbonization of the industrial sector
Activity 2 : Introduction of waste-to-energy as a base-load power source for decarbonization of the

consumer sector
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1.1.3

Project methodology

(3) - 1. Create inter-industry collaboration projects for decarbonization of the industrial sector

# | Activity Details

1) | Detailed understanding of Through activities (1) through (3), based on the status of
waste heat generation and waste heat and wastewater treatment at each company, we
feasibility study will study energy management for the entire industrial park

2) | Survey on the status of beyond the boundaries of industries and companies, and
drainage facilities, pipelines, | collective supply and collective treatment of wastewater
and other infrastructure in for use. This year, a survey will be conducted on the status
the industrial park of wastewater and waste heat generation in the candidate

3) | Selection of candidate industrial parks, as well as on the status of infrastructure
companies development, including facilities and pipelines for use and
(local companies and drainage. In addition, candidate companies will be
Japanese companies with selected, and a consortium will be formed to discuss the
related technologies) formation of a pilot project.

4) | Formation and discussion of
consortia by selected
candidate participating
companies

(3)-2. Activity 2 : Introduction of waste-to-energy as a base-load power source for decarbonization of the

consumer sector

Activity Details

1) | Waste quality survey Conduct a waste quality survey at the Seclong final
conducted at the Seelong disposal site in cooperation with Uni-Technology.
Landfill

2) | Checking the progress of Check the progress of the waste-to-energy project (Bukit
waste-to-energy projects in Payong) in the Iskandar region.
Johor, Malaysia

3) | Refinement and upgrading of | Conduct a study of the proposed project plan based on the
project proposals based on results of the waste quality survey.
survey results

1.14 Action framework for study

As shown inTable 1-1, this survey is conducted in collaboration with City of Kitakyushu, NTT Data Institute

of Management Consulting, Nippon Steel Engineering, Amita Corporation and the Iskandar Regional
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Development Agency.

Table 1-1 Implementation System Diagram

Member

Role

Kitakyushu

Cooperation and coordination with companies in

Kitakyushu

NTT Data Management Laboratories

Compilation of the Project
Coordination of meeting discussions with IRDA and others
Study on the realisation of inter-industry collaboration in

industrial estates

JAPAN STEEL ENGINEERING

Technical considerations for the realization of waste power

generation

Amita Corporation

Investigation of the possibility of introducing Japanese

technology in inter-industry collaboration projects

Iskandar Regional Development

Authority (IRDA)

Collaboration and coordination with companies within the
Iskandar region

Gathering local information on waste-to-energy

1.15 Study schedule

The three-year business plan envisioned for this project is shown inFigure 1-1. This year is the second of the

three-year period. The project period is from 23 June 2023 to 8 March 2024.

~FY2021 FY2022~FY2024 (3years) FY2025~

m City-to-city collaboration study
conducted(2015 & 2016, 2019-2021)

m | ateral development of model
areas to achieve 2050CN

FY2023(2" year)

Activity 1: Create
inter-industry
collaboration projects
for decarbonization of
the industrial sector

Conducted
interviews with the
FMM

Conducting interviews
with local industrial
park operators

Detailed understanding of

exhaust heat generation candidate discussion of Agreemenjc to
status, etc., feasibility companies (Iocdal consortia by launch a pilot
study . COTDanIES an ca e e vtz
Survey on the status of FlezliEss didat N
facilities, pipelines, and other companies with e JCM _eq"“pment
infrastructure for use and relevant partlclpa_tlng subsidies, etc.
technology) companies

drainage in the industrial pTrk

Selection of Formation and

Activity2: Introduction
of waste-to-energy as
a base-load power
source for
decarbonization of the
consumer sector

Obtained data on
the amount of
waste delivered to
the Seelong
Landfill

Confirmation of the progress of the waste-to-energy

||3roject in Johor, MalaysiaI TR

Waste quality survey at the Refinement and upgrading of 'Q“Q'terfnh_
Seelong Landfill in cooperation the project proposal based on pr;]escts(W|t i

with UTM the results of the survey ~5 years)

Embodiment of

Meeting with local
authorities

Meetings with IRDA once every 1~2 months, workshops with individual companies and
email follow-up as needed

Meeting with the
MOEJ

@ Kick-off

| | [ ] RFport Submission
Monthly Report
| ® interim |1weeting

® Final nlweeting

Figure 1-1 Study schedule
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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) 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.

(b) 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.

(c) 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 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
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Figure 1-2 Functions of the Iskandar Regional Development Authority*

(2) TIskandar 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 centre 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 centres, 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. 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 more active development is in store for the Iskandar Development Region.?

The aforementioned five flagship zones making up the Iskandar Development Region have the

following functions and characteristics.

Table 1-2 Characteristics of each region

Zone Characteristics

Zone A: Johor | This zone focuses on, among other things, business centre development, culture
Bahru City Centre | 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 | Zone activities include Johor state government building construction, attracting
Puteri  (formerly | education, medicine, and entertainment industry players, and Puteri Harbour
Nusajaya) 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 | This zone is centred on marine logistics centre and power plant development
Gate Development | and contains physical distribution, free trade, and oil storage port facilities. It

links to Singapore via the Malaysia—Singapore Second Link.

Zone development leverages the Port of Tanjung Pelepas's geographical

1 Prepared by NTT Data Institute of Management Consulting, Inc. based on data from the Iskandar
Regional Development Authority's website
2 New Straits Times (22/02/2019) Iskandar Malaysia to be extended, covering more areas in Johor
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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.
The port has a total area of roughly 7.8 square kilometres and comprises a

container port and an adjoining free-trade zone.

Zone D: Eastern | This zone’s functions consist of electrical, chemical, and oleo chemical product
Gate Development | 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 kilometres. It also contains Pasir Gudang
Industrial Park, which has attracted foreign manufacturing firms from around

the world.

Zone E: Senai- | This zone's functions consist of Senai International Airport, a logistics centre,
Skudai 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.
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Figure 1-3 Map of the Iskandar Development Region
1.2.2 The Malaysian Government's Efforts to Reduce Greenhouse Gas Emissions

Malaysia's recent decarbonization policies include the 12th Malaysia Plan announced in 2021, the National

Energy Transformation Roadmap (NETR) in 2023, which identifies 10 key projects in 6 sectors to focus
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on. In 2024, a Long-Term Low Emission Development Strategy (LT-LEDS) based on the Paris Agreement
is scheduled to be formulated, which will also specify the role of industry and guidelines on carbon

taxation, which is expected to further stimulate the decarbonization movement.

Table 1-3 Malaysia's decarbonization-related policies and overview

Malaysia's decarbonization-related policies and overview

2021 The 12th Malaysia Plan (2021-2025)

Sustainability as one of the three pillars of the plan, reaffirming the target of 31% of
electricity supply from renewable energy by 2025. Mentioned the importance of

renewable energies such as solar power and biomass.

Renewable Energy Roadmap 2021

In addition to hydropower, increase the share of renewable energy, mainly solar
power, to 31% by 2025 and 40% by 2035.

2022 National Energy Policy 2022-2040

9 goals under 12 strategies and 31 action plans.

2023 National Energy Transition Roadmap (NETR)

(Phase I) Identifies 10 key projects in 6 areas that the government should focus on to
achieve carbon neutrality.

(Phase 2) Set specific measures and targets to implement the projects, with a focus on
establishing a fund and governance by a national council.

Energy Efficiency And Conservation Act (EECA)

House of Representatives passes law requiring energy consumers to take measures to

save energy

2024 Long-Term Low Emission Development Strategy (LTLEDS) to be developed.

Long-term strategy for low emission development as Malaysia

(1) Efforts in the Environmental Sector under the 12th Malaysia Plan

(Summary)
In September 2021, Malaysian Prime Minister Ismail Sabri announced the 12th Malaysia Plan (12MP) (2021-
25), a new five-year plan for national development. The three major objectives of the Plan are as follows.

1) To create a prosperous, inclusive, and sustainable Malaysia

2)  Economic revitalization under the COVID-19

3) Laying the foundation to position Malaysia as a country with high technological and economic power.

It is also positioned as "the first five years of the Shared Prosperity Vision 2030°" and "the final reform within

3 The 10-year national development plan for the period 2021-2030, announced by Prime Minister Mahathir
in 2019, aims to achieve "sustainable growth through fair and equitable distribution among income groups,
ethnic groups, religions, and supply chains" by 2030. It is the successor to "Vision 2020," which was proposed
by the Prime Minister in 1991 and aims for the country to become a developed country by 2020.
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the National Recovery Plan*.

(Scheme)
Three pillars of the plan and four supporting policies are presented, and 14 game changers have been
established for each.
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Figure 1-4 Overall picture of the 12th Malaysia Plan®

(Theme 3: Pursuit of Sustainability)

The pursuit of sustainability not only promotes continued economic growth and improved quality of life, but
also preserves the environment and natural resources. It is also important to understand that economic
development does not necessarily have negative impacts on the environment or result in unsustainable use
of natural resources.

Therefore, Theme 3 sets forth three strategies. Promote green growth to enhance sustainability and resilience
in the country, in light of recent global trends such as the shift toward sustainable economic activities and
lifestyles. Energy and water resources will be managed holistically and sustainably, taking into account the
balance between supply and demand. These three strategies to achieve Theme 3 complement Themes 1 and
2.

I. Promoting Green Growth

To promote green growth, society as a whole must share the responsibility of transitioning to a low-carbon
society, as well as properly manage natural resources and equally share the benefits derived from them. It is

also important to accelerate the formation of a circular economy, which will not only generate more

4 An exit strategy from the new coronavirus pandemic announced by then Prime Minister Muhyiddin Yassin
in June 2021, consisting of four phases, with gradual mitigation of economic and social activities depending
on the new coronavirus infection status.

5 Prepared by NTT DATA Institute of Management Consulting, Inc based on Malaysian government data.
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responsible business and investment, but also expand green markets and generate new business opportunities.
(— Game Changer 8: Inclusion of the Circular Economy)
<Indicators>
Reduce greenhouse gas emission intensity to GDP to 45% of 2005 levels by 2030.
Increase the percentage of green procurement by the government to 25.
Increase the percentage of land and inland water conservation to at least 20.
Increase the percentage of coastal and marine areas to at least 10%.

Introduce legislation on disaster risk management.

II. Improving Energy Sustainability
Improving energy sustainability requires adequate supply of energy and related infrastructure, as well as
proper addressing of the energy trilemma problem (3E problem). To this end, a comprehensive national
energy policy should be developed that integrates existing energy-related policies and provides a framework
for addressing various issues in the energy sector. In addition, the use of renewable energy as an alternative
energy source should be expanded, focusing on the demand side.

<Indicators>

Introduce a comprehensive domestic energy policy.

Increase the share of renewable energy to 31%.

III. Reform of the water resources sector
The highest priority for Integrated Water Resources Management (IWRM) will be to achieve the
government's long-term goals of water resource management efficiency, wealth creation, and job security.
(— Game Changer 9: Accelerating the adoption of Integrated Water Resources Management) To this end,
the focus will be on strengthening water resources governance and sustainable financial conditions.
<Indicators>

Increase the percentage of people with access to clean and safe water to 98% in rural areas.

(2) National Energy Transition Roadmap (NETR)

On July 27, 2023, the Malaysian Ministry of Economy released the first phase of its Energy Transformation
Roadmap (NETR), which outlines a path toward decarbonization by 2050. The first phase of the roadmap
identifies major projects worth RM25 billion (approximately JPY775 billion) and aims to reduce carbon
dioxide (CO2) emissions by 10 million tons per year. In addition, as environment-related projects to be
promoted jointly with the private sector, 10 core projects in the following 6 areas are listed, along with the
names of the ministries and companies leading the projects. The Ministry of Economy estimates that 23,000

high-quality jobs will be created through the promotion of the projects.

Table 1-4 Focus Areas and Core Projects

# | Focus area Core projects
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1 Energy Efficiency - Efficient switching (of energy used)

2 | Renewable energy + Renewable energy zone
Energy storage

Energy secure

3 | Hydrogen + Green Hydrogen
Hydrogen for Power
4 | Bioenergy - Biomass Demand Creation
5 Green Mobility + Future Mobility
Future Fuel
6 Carbon Capture, Utilisation and Storage | ©  CCS for industry
(ccus)

The second phase of the project was subsequently announced on August 29. The second phase includes
specific measures and targets for implementing the above projects, with the establishment of a fund and
governance by the National Energy Council as the main pillars. New numerical targets are also set for six
major areas to be realized by 2050. For example, in energy efficiency, the industrial sector and the residential
sector are to reduce energy consumption by 23% and 20%, respectively. As for renewable energy, new targets
have been set to eliminate coal-fired power generation by 2050, and to increase the ratio of renewable energy

to total power generation to 70% by 2050.
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2050
NETR

Responsible

Sector and Key Driver Nation Asp. Transition

Industry and Commercial energy [ 11% ] [ 23% ]
efficiency savings (%)

Residential energy efficiency savings (%) [ ¥ ] [ 20% ]
Coal share of installed capacity (%) [ 19% ] [ 0% ]
RE share of installed capacity (%) [ 41% ] [ T0% ]

HY Green hydrogen production (MTPA)
[y Grey hydrogen feedstock phase off (%)
Hydrogen hubs (#)

Biofuel capadity (billion litres)

Bioenergy power generation (GW)

Urban public transport modal
share (%)

—

50%

S
—
-

xEV [4W) share of fleet (%)

—

38%

S
—
-

E2W share of fleet (%)

Light vehicle fuel economy

Heavy transport fuel economy

Biofuel blending for heavy

transport (%) B30

,—-.
M
—
m
=
-

Hydrogen penetration for heavy
transport (%)

LNG penetration as alternative fuel
in marine transport (%)

Green fuel penetration in marine N/A
transport (%)

SAF blending mandate by 2050 (%) N/A

Mumber of CCUS clusters (#) N/A

COz storage capacity (Mtpa) N/A

Figure 1-5 Numerical Targets in NETR®

Prime Minister Anwar Ibrahim has announced the launch of the National Energy Transition Facility (NETF),
a fund to support energy transition-related projects, where RM2 billion will be allocated for the realization
of the NETR. The biggest challenge in realizing the energy transition is financing, which the government
estimates will require an investment of at least RM1.2 trillion from 2023 to 2050. Over the next 10 years, it
is estimated that RM60-90 billion will be allocated for expanding public transportation, strengthening the

power grid infrastructure, and retraining human capital.

The government will also launch a National Energy Council to oversee the progress of the NETR. According

to Economy Minister Rafizi Ramli, the first meeting of the National Energy Council is scheduled for October.

6 Source : Ministry of Economy in Malaysia (2023) National Energy Transition Roadmap
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Prime Minister Anwar will chair the council, and the Ministry of Economy will serve as its secretariat. The
Council will set high-level direction and policies for the promotion of the NETR, and each working group

will manage progress.

(3) Energy Efficiency and Conservation Act (EECA)

The Energy Efficiency and Conservation Act was passed by the lower house of Malaysia's federal parliament
in October 2023. The law, which aims to bring Malaysia's energy efficiency regulations into compliance with
international standards, requires the country's largest energy consumers to take conservation measures and
applies to large electricity users that consume more than 21,600 gigajoules (GJ) of electricity. Under the new
regulations, large industrial and commercial businesses will be required to appoint a registered energy
manager who will be responsible for conducting energy audits and developing power management systems.
In addition, these businesses will be required to submit regular reports on their energy consumption to the
regulator. In addition, buildings larger than 8,000 square meters would have to comply with specified energy
efficiency requirements.

When the bill was introduced in Parliament, Minister of Natural Resources, Environment and Climate
Change Nick Nazmi said that it is expected to affect about 1,500 industrial businesses and about 500
commercial businesses that are responsible for 70% of the sector's energy consumption, which accounts for
less than 1% of the total number of users in both sectors but he said, will contribute significantly to energy
consumption. The minister also estimated that the law will result in significant energy savings of 2,017
million GJ by 2050, equivalent to 97.1 billion ringgit (US$20.5 billion) in energy bills. It also estimates that
it will help reduce greenhouse gas (GHG) emissions by 197,877 kilotons of carbon dioxide equivalent by
2050.

1.2.3 The IRDA's greenhouse gas emission reduction initiatives

(1) Tskandar 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
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such as transportation systems, construction (green buildings), energy systems, waste management, industrial
processes, governance, air pollution, urban structure, and education.

A new Low Carbon Society Blueprint Iskandar Malaysia 2030 was formulated and published at the end of
2022. The content of the Blueprint concretises the efforts to tackle climate change in the Iskandar region up
to 2030.

Table 1-5 List of actions in Low Carbon Society Blueprint Iskandar Malaysia 2030.’

Iskandar Malaysia 2030 Sectoral GHG Emission Reduction Potential (ktCO,.,) and Contributing LCS Mitigation Actions:

e

Action 01 Green Sustainable Value Chain Enabler

Action 02 Sustainable Smart Farming Green Economy

Action 03 Sustainable, Resilient & Liveable Cities  Green Environment v v v

Action 04 Natural Environment & Habitats Green Environment

Action 05 Green Transportation & Mobility Green Economy V v v

Action 06 Sustainable Waste Management Green Environment | v J v
Action 07 Consensus Building & Education Green Community

Action 08 Green & Renewable Energy Green Economy v y v v
at;:;c;‘lruocﬁul;zw Carbon Green Building & Green Economy v v v

Sectoral Reduction Potential (ktCO,_,) 690 2,501 3,288 3,292 100

(2) Comprehensive Development Plan (CDP)

Comprehensive Development Plan (CDP) is the main plan that will guide the economic, social and
environmental planning and management of Iskandar Malaysia towards the establishment of an
internationally viable and sustainable metropolis.

The provisions of the IRDA Act 2007 [Act 664] stipulate that IRDA shall prepare a CDP and provide the
overall framework, vision and objectives for the development of Iskandar Malaysia. The Act also states that
IRDA shall formulate its proposals for planning and implementation initiatives to realise the
aforementioned strategies.

The first Comprehensive Development Plan of Iskandar Malaysia, CDP 2006-2025, was prepared as an
outcome of a feasibility study for an economic region in the southern part of Johor. Initially known as the
South Johor Economic Region (SJER), the document was prepared to guide and drive Iskandar Malaysia’s
development during its early foundation-building phase, whereby the focus was on catalytic investments,
infrastructure development, and institutional strengthening.

Hence, the CDP was reviewed in the year 2011 and the Comprehensive Development Plan ii (CDPii)
Iskandar Malaysia 2014-2025 was subsequently launched in the year 2014. The CDPii 2014-2025

framework was set in accordance with the principles of the Circle of Sustainability that promotes a holistic

7 Source : IRDA (2023) Iskandar Malaysia's low carbon society plan for 2025.
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ecosystem in which wealth is created and shared equally through the optimum use of resources.

Since the landscape of development and growth in Iskandar Malaysia has changed remarkably, necessitating
a review of CDPii earlier than its planning horizon to redefine the region’s milestones. Comprehensive
Development Plan iii (CDPiii) Iskandar Malaysia 2022-2030 aims to enhance the CDPii by emphasising

resilient and inclusive aspects post-COVID era. These realignments and enhancements are to ensure that

Iskandar Malaysia moves towards a stronger, resilient, inclusive, and carbon-neutral region.

Table 1-6  Purpose and Intent of Each CDP®

CDP issued Intention:

COMPREHENSIVE To establish South Johor Economic Region (SJER) as one of the major
DEVELOPMENT economic development corridors in Peninsular Malaysia.

PLAN To diversify economic development by using current economic resources in
FOR SOUTH a sustainable manner and by introducing new, innovative, and productive
JOHOR foundations.

ECONOMIC To establish a strong institutional framework and create strong regulatory
REGION authority.

2006-2025 To focus on human capital enhancement and to facilitate existing local

industries to move up the value chain.

This document is known as Comprehensive Development Plan.

COMPREHENSIVE

To ensure continuous, stable, sustainable, and resilient income generation

DEVELOPMENT for the people of Iskandar Malaysia.

PLAN ii To achieve just and equitable wealth for the community through
ISKANDAR inclusiveness and equal opportunity to participate in wealth generation.
MALAYSIA To increase economic participation through knowledgeable and skilled
2014-2025 human capital as well as to attract and attain talent.

To achieve continuous sustainable development and integration of
infrastructure resources as well as better connectivity through the focus on

resource optimisation and low carbon.

COMPREHENSIVE

To increase the resiliency of the economic performance and value chain of

DEVELOPMENT Iskandar Malaysia’s promoted sectors.

PLAN iii To create a stronger foundation by emphasising resiliency and inclusiveness
ISKANDAR aspects.

MALAYSIA To ensure the benefits of growth are shared to make growth stronger, more
2022-2030 durable, and more resilient.

To reduce the incidence of imbalances in income distribution and urban

poverty through increasing productivity.

8 Prepared by NTT DATA Institute of Management Consulting, Inc. based on CDPiii.
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To increase readiness, preparedness, and capacity to overcome the effects of

climate change, potential risks, and disasters in the future.

CDPiii describes the following four priority areas;

High-Value economy

Productive society

Climate-Resilient and carbon neutral region

Integrated and livable city

The initiative "Facilitate the development of Circular Economy Park (CEP)," which is part of the High-Value

Economy, clearly states that "Industrial Symbiosis," "Eco Town," and "Waste to Energy," which have been

implemented by the Kitakyushu-Iskandar Regional Development Agency, will be continued as programs

currently being implemented by the IRDA.

CDPiii 2022-2030

A STRONG AND SUSTAINABLE METROPOLIS OF INTERNATIONAL STANDING

KEY PRINCIPLE

RESILIENT AMD FUTURE-PROOF INCLUSIVE AND EQUITABLE

HIGH-VALUE
ECONOMY

| oo N ®» § & §y o |

FOCUS

CLIMATE-

RESILIENT AND INTEGRATED AND

LIVEABLE CITY

PRODUCTIVE

SOGETY CARBON-NEUTRAL

REGION

KEY DIRECTION + INTIATIVE

. SPATIAL MANAGEMENT PLAN
= GOVERNANCE AND IMPLEMENTATION

Figure 1-6 Framework for CDPiii®

1.2.4  Cooperative relationship between Kitakyushu and the Iskandar Regional Development

9 Source : IRDA (2023) Comprehensive Development Plan iii
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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.

(1) 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."

Pasigudan aiming for a green and healthy city

Smart Cit
1. Green industry y
> Clga_ner product 2. Sustainable Waste Management
> Efficient energy management > Reduction of municipal solid waste (discharge
> Pollution prevention (drainage / emission stage)
control_ me_asures_) » Promotion of recycling
> Recycling industrial waste > Proper disposal of waste
> Production of eco products > Secure final disposal site
> Utilization of support measures to promote » Measures against illegal dumping

the green industry
> Cooperation among companies in industrial

complex
Kitakyushu city model
Provide solutions

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

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

Figure 1-7 Path to establishing four key programs for Pasir Gudang

(2) Activities in FY 2015
Kitakyushu conducted the Foundation Building Project for Across-the-Board Expansion of Decarbonisation
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 decarbonisation in Pasir Gudang.

Activity 1: Waste heat collection, cogeneration, and energy-saving efforts in industrial 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
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Development of JCM Projects in Iskandar Region and Assistance for
Institutional Development for its Replicati F){2015 JCM F/S

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

Sw Corp (Solid Waste and Public

Kitakyushu Asian Center
Cleaning Management Corporation)

for Low Carbon Society

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

Low-carbon City Development

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

IGES Kitakyushu Urban Center, IRDA (Iskandar Regional Development Authority),
Kitakyushu Asian Center for Low Carbon Society City of Pasir Gudang, Sw Corp

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

NTT DATA Institute of

NTT DATA Institute of City of Pasir Gudang, Management City of Pasir Gudang,
Management Consulting IRDA. local chemical Consulting Inc. IRDA, Sw Corp, local
Inc. ’ Amita Co., Ltd, cement companies, local
Japanese Engineering plants, local food Japanese Engineering waste generators
companies processing plants

Companies

Figure 1-8 Overview of activities for developing JCM businesses in Iskandar Malaysia and

supporting the design of systems to advance such development.

(4) 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 1-7 Overview of activities conducted for the Accelerate Low Carbonization Model Projects in

Iskandar Development Area for Expansion of JCM
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Company A Company B Company C Company D Company E
Project Surfactant Epoxy resin Styrene monomer Polymer Paper bag
Content production production production production production
Project (Low) (High) (High) (Medium) (Low)
Possibility e
At the present |Already company B As projects As interested in Energy saving targets
h e P is implementing ~ abandoned due to i are set in factories,
v time, it is not the energy saving
Situation time to renew | eNergy conservation ~ COst reasons in the project, already although there’s
toward ) initiatives, but, with ~ Past,  considering have project Possibility of energy
Energy varlous - energy- | g ther energy  Possibility of using candidates.  Under saving with air
_ saving saving equipment. | conservation, it is  the subsidy scheme. | C0Lcqcod Jpout  conditioners, etc., the
implemen considering Renovation to LED possibility of equipment will not be
tation possibility of using ~ lighting in factory is |\ iiization of subsidy renewed on  timely
the subsidy scheme.  also considered. scheme basis.
Local
status

Shot at the site

Shot at the site Shot at the site Shot at the site Shot at the site

On August 22, 2016, Kitakyushu concluded a Letter of Understanding with the IRDA which clearly stipulated

the city's intention to promote decarbonisation in the Iskandar Development Region.

Figure 1-9 Signature ceremony at the IRDA office

I |

(5) 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 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
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Figure 1-10 FY2019 activities

(6) Activities in FY2020

The City of Kitakyushu implemented the "Low Carbon Promotion Project in Iskandar Region (Kitakyushu-
Iskandar Development Region Collaboration Project)" as part of the "Intercity Collaboration Project for
Realization of Low Carbon Society in FY2028. In the course of the study in FY2048, the activities indicated
in the Blueprint for a Low Carbon Society were steadily developed, and the following three themes were
identified by IRDA as important: "Industrial Symbiosis," "Eco Town," and "Waste to Energy". The following
three activities were carried out under the keywords.

Activity 1: Activities to realize an eco-town with industrial symbiosis.

Activity 2: Activities to realize waste-to-energy generation.

Activity 3: Identification of JCM-applicable projects

BEfSULTWHERFHEDE : 2010F2E# LU TGHGsE20255F Tl 58 %I &Zm

> A AN - IL—S PlEZah— B0 FEEME CiiEL. m#E2217km?, AO1.9585 ADOR L —> PE_OEED
mTHD. M ZH>FIUERFT (IRDA) SEHEU2015E, 201650 mBESER S ESEFTIBEEL TS,

> IRDAEBHRF —LDRAEA T, 2012F(c MEREHEIIL—TU N ZREL TS, BEECH> GEBZIRE CREH.

> IRDAZ MEREHSTIL—TU> N OROFIZ3ZEBSLTED. EELE, TO97>, BEPEEOERTE.

> 2020FEDES ShEMMN(CIRDADRD 7D 3 VRR CEITTZRBH ERET S & & 6lc. BFEENIRARTL -2 7CBWTE
FRN(CEEAL (CORN S BHFORIBEB T ERT 5.
— E— 2015F FITOBRIHEDHOD0 Q 20165 ER R RRROIDOFHIHE
= 8 JCMEAT SRtk ey d RO CMEA T
. %ﬁgﬁgﬁ?é@m, Jiﬁﬁ@%’f?w « ERR7ER [ 2N >4 L CH B ERER(E O - FRE2BERE [IOMEBECENTTEA R -
. ) =
:Ilsﬂ%:glfﬁ

IO FOBERIADEHORSBEATER (b ETILIOTx MNEEER (MG -IRDA
ERIEB DTG DRBU= At 1=ER RRBREBORRI-AI %R

f—= ah—)LimEiEss) | EESE) |

SHEER EREHESREOZHOBTREIEERSFERE

MERSREHETIL—TUS N ([CREhe [ERSRHETIL—TUS ] (SREh THBCHBVGHEEH—— 0™ —
Es#|EACEL TV EH, IRDATRD reiESZIER R L TS, IRDAD PEBNVT, 1 A=) Lkl chil;
BESF—VEBATCWNDEEESTIY ROBEF N EEX TV IEENEE TBE(CHITDEMEINFES.

U‘/@Eﬂ%ifﬁfiﬁiﬁ‘bt: ;Ej(l:!‘y ~7 DERZERLUT. AEEIHZERT D. B, BRI S—PF S —
O T bR = REZE 2 i hER (3~5EL) OTOTTH hD E0BARFOBEEEET, SN (1
95. BEM G~7FHUR) OBELE BMbE R CAND, ~3EBIA) DEELHELE, L. ICMA
— OB (BRESR) O CBRRET 5.

- > IEREEE U NS OREEIRT

— ™

4 ™ i

( [ | ) TOEA

\r b, e > BHEMN2 | ETSHESETIBCBE3
A ey

Figure 1-11 Activities in FY2020
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As mentioned above, Kitakyushu has steadily built up its interactions with IRDA. In this project, based on
the results of past projects, a follow-up survey will be conducted for each project. In addition, activities for
the realization of an eco-town with industrial symbiosis and waste power generation, which were promoted
in the FY2020 project, will continue to be undertaken. In addition, as this is the final year of the three-year
plan, the results of the past three years' activities will be compiled into an action plan for decarbonisation in
the Iskandar Development Region, which will be used as the basis for future decarbonisation efforts in the
region. The project is being implemented with the expectation that it will contribute to the realization of a

society.

(7) Activities in FY2021

In FY2021, the project continued to work on activities for the realisation of an eco-town with industrial
symbiosis and waste-to-energy generation, which had been promoted in the FY2021 project. As FY2021 was
also the final year of the three-year plan, discussions were held with IRDA on how to utilise the results of the
past three years' activities for the decarbonisation of the Iskandar region. In the course of these discussions,
it was agreed that the concepts of 'Industrial Symbiosis', 'Eco Town' and "Waste to Energy', which have been
addressed in the project, and the content of future initiatives, would be incorporated into the Comprehensive
Development Plan (CDP). It was agreed to include the concepts and future initiatives of 'Industrial Symbiosis',
'Eco Town' and 'Waste to Energy' in the Comprehensive Development Plan (CDP).

The CDP is reviewed and updated every five years, with the current plan in place until 2025 (CDP: 2006-
2025; CDP2: 2014-2025). The latest version, CDP3, is currently being prepared and will run until 2030. The
concepts of 'Industrial Symbiosis' and 'Eco Town' and 'Waste to Energy' will be included in the newly
developed CDP3.

It is considered a significant achievement that the activities in this project have contributed to the

decarbonisation efforts in the Iskandar region.
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Figure 1-12 Activities in FY2021

(8) Activities in FY2022

In FY2022, three activities were carried out to contribute to the realization of decarbonization in the

Iskandar region by taking a step further than the projects carried out in FY2021 to FY2021, namely, "

Create inter-industry collaboration projects for decarbonization of the industrial sector,”" " Introduction of

solar PV facilities based on '100% Renewable Energy Kitakyushu Model'," and "Realize Waste-to-Energy

as a base-load power source," with the aim of establishing a decarbonization model area in the region.

Table 1-8 Activities in FY2022

Activity 1: Create inter-industry
collaboration projects for

decarbonization of the industrial sector

Activity2-1

Introduction of solar PV facilities
based on '100% Renewable Energy
Kitakyushu Model'

Activity2-2
Realize Waste-to-Energy as a base-load
power source

Conducted interviews with the Federation of Malaysian
Manufacturers (FMM) and established relationships with
them.

Conducted with companies operating
industrial parks in Malaysia and established relationships
with them.

interviews

Estimated the solar potential and cost vs. CO2 reductions
for commercial facilities in the Iskandar region.
Programs and regulations regarding the introduction of
renewable energy in Malaysia were investigated.

Visited the Seelong Landfill to obtain data on the amount
of waste received at the site.

Conducted discussions with UTM on the waste quality
survey plan.
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Chapter 2. Create inter-industry collaboration projects for
decarbonization of the industrial sector

2.1 Overview of the Activity

As part of the "Promotion of Carbon-Free Society in Iskandar Regional Area (City of Kitakyushu-
Iskandar Regional Development Authority Collaboration Project)" for FY2020-2021, an industrial
park in the Iskandar region was developed as an "Industrial Symbiotic Eco-Town". In this project, the
inventory data of each factory in the industrial park in the region was investigated to see if there was
any possibility to use the waste from each factory as raw fuel for other factories, and reviewed how to
match the needs of each factory. The review showed that the Iskandar region has already developed a
certain level of recycling technology, and commercial transactions related to waste disposal are
maturing, so it did not immediately lead to the creation of a project to apply Japanese recycling
technology.

Meanwhile, waste is not the only thing being discharged from factories. For example, as shown in
Table 2-1, the highest energy demand in the Iskandar region is in food, beverage, and tobacco
production. These come with heating and cooling processes and waste heat such as exhaust gas is
generated, but may be unused due to temperature, location and time constraints of available
destinations. Moreover, in many cases, large amounts of water are used as cooling water and then
drained away without further use. Wastewater from manufacturing is treated by each company or
individual contractor, and there are cases where highly concentrated organic wastewater is incinerated
to avoid deterioration of the treated water quality. In addition, water for manufacturing (pure water) is
also produced by each company, but due to its aging and extended continuous operation period, there

are few maintenance opportunities, which could be a potential risk factor for stable operations.
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Table 2-1 Energy consumption by industry in the Iskandar region®

Share of Consumption in 2019 (ktoe)

energy Natural = q 06

Frrent] cEE Petrol Diesel Fuel Oil LPG Electricity Others
gﬁg‘ygg‘ggges 37.7% 4843 7.84 10.66 784 | 031 73 -
Chemical 15.8% 99.2 4.36 23.10 25.20 0.81 92 -
Non-metallic min- Coal
eral products 10.0% 7.5 - 3.22 7.23 - 35

P 100.92

;(S)nfferrous met- 03% 11 - - B - 496 -
Iron and steel A41% 39.1 - 7.79 1.10 1.93 14 -
‘é‘:ggg;gd wood 0.5% 0.3 0.05 075 112 - 5 -
Efi'rﬁ'ir'f;pe’ and 0.6% 20 0.13 1.16 - - 7 -
Textile and leather 1.6% 79 0.25 1.92 0.71 0.05 14 -
Machinery 8.8% 1.8 17.66 20.10 - - 97 -
Transportation 17% 19 _ 15.35 R 0.03 9 Kerosene:
equipment 0.06
m:gec'ﬂm else | g% 38.0 173 8.06 2419 | 1497 204 -

Based on the status of waste heat and wastewater treatment at each of these companies, a study was

conducted aimed at energy management for the entire industrial park beyond the boundaries of

industries and companies, as well as collective supply and collective treatment of wastewater for use.

’\

Heat pumps match
temperature zones of g
supply and demand Company C

Company B (non-ferrous metals)
# (Chemist

' | & oil refinery

\ Demand response

minimizes unused heat

Company A (Food)
Batch treatment of

1 Bulk supply of water

waste water \ / Ll
Participation
Examples of selected Utility management
participating companies: facility -
Companies in each industrial
park B
* FEMS provider companies Japanese

Water treatment companies Development companies

Support for ~ Support
E collaboration
IRDA

Figure2-1 Industrial symbiosis in the industrial park (image)

! Source : ESCAP (2022) Energy transition pathways for the 2030 agenda
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In the FY2022 project, meetings were held with the management companies of the two industrial parks
to hear about the current status of the industrial parks. We were able to gain interest in the concept of
inter-industry collaboration and found that there is still room for implementation of inter-industry
collaboration, as intensive drainage and heat treatment have not yet been implemented in each
industrial park.

Therefore, this year, we will conduct a questionnaire and interviews with individual companies in the
industrial parks operated by AME Development and TPM Technopark, where we conducted
interviews last year, and conduct a detailed survey on the status of wastewater and waste heat
generation and the facilities each company possesses. Based on the results of the interviews and

questionnaires, promising companies will be selected for the establishment of a pilot project.

The following activities are envisioned this fiscal year for the creation of pilot projects.
1) Detailed understanding of waste heat generation and feasibility study
2)  Survey on the status of drainage facilities, pipelines, and other infrastructure in the industrial
park
3) Selection of candidate companies (local companies and Japanese companies with related
technologies)
4)  Formation and discussion of consortia by selected candidate participating companies

For each of the above activities, we will proceed based on the division of roles as shown below in
Table 2-2.
Table 2-2 Assignment of roles by each stakeholder

City of
# | Activities Y

Kitakyushu

Detailed understanding of waste
1| heat generation and feasibility ° )

study

Survey on the status of drainage
2 | facilities, pipelines, and other ° °

infrastructure in the industrial park

Selection of candidate companies
(local companies and Japanese
companies with related

technologies)
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Formation and discussion of
4 | consortia by selected candidate ° ° ° °

participating companies

2.2 Results of last year's survey

In order to investigate the feasibility of inter-industry collaboration projects, it is necessary to
investigate the actual wastewater and waste heat emissions at the factories and the facilities that each
factory has. However, if the industrial park already has centralized drainage and waste heat treatment
facilities, it would be difficult to apply this concept; therefore, it is necessary to investigate the situation
in the industrial park first. As such, at IRDA's suggestion, the project first conducted interviews with
the Federation of Malaysian Manufacturers (FMM) to investigate what kind of industrial parks could
be targeted. Interviews were then conducted with the two industrial parks identified by FMM as

potential options.

2.2.1 Outline of Interviewees

AME Development Sdn. Bhd.
AME Development Sdn. Bhd. (hereafter "AME Development") was established as a real estate

developer with a strong commitment to quality and a dynamic results-oriented approach. Over the
years, the company has been actively involved in the planning and design of industrial park
developments and is now highly regarded as an integrated industrial park developer in Malaysia. In
particular, the company has a track record of developing projects such as i-Park, which is managed
under the Clean & Green concept.

i-Park is AME Development's flagship project, which aims to provide a healthy work-life balance for
its employees with facilities such as a gym, swimming pool, health studio, outdoor sports court,
jogging track, bike path, and multipurpose offices. The list of industrial parks operated by AME
Development is shown in Figure 2-2, but this time we conducted interviews at Senai Airport City,
which is relatively new among them.

Senai Airport City is a 195-acre industrial park located near Senai International Airport.
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i-Park @ Senai Airport City i-Park @ Indahpura

i-Park @ SiLC SME City

i-Park @ Indahpura Phase 1& 2

Figure 2-2 Industrial Park operated by AME Development?

TPM Technopark Sdn. Bhd.
TPM Technopark Sdn. Bhd. ("TPM Technopark") is a wholly owned subsidiary of the Industrial

Development Division (IDD) of Johor Corporation (JCorp) Group. TPM Technopark provides project
management services for commercial and industrial development, as well as sales promotion services
for industrial sites and properties owned by JCorp. TPM Technopark plays a key role as project
manager for JCorp Group's construction projects, as well as for projects commissioned by the federal
government through the Johor State Development Office (SDO).

Since 2011, TPM Technopark has managed more than 65 projects with a total value of MYR103.48
million (approximately USD32.25 million).

2 Source: AME Development website
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Figure2-3 JCorp Organizational Structure?

This time, we conducted interviews at Tanjung Langsat Industrial Park, one of the industrial parks
managed and operated by TPM Technopark.

Tanjung Langsat Industrial Park (TLIC) is one of the few industrial parks in southern Malaysia
dedicated to heavy industry. Located right next to the more mature Pasir Gudang Industrial Park, TLIC
has a total area of 4,835 acres. It is also a modern integrated industrial park with a Free Commercial
Zone (FCZ), warehouses, marine supply base, Palm Oil Industry Cluster (POIC), Johor Skills
Development Center (PUSPATRI), centralized workers' dormitory, and port facilities at Tanjung
Langsat Port Terminal (TLPT).

The industries covered by TLIC include the construction sector, chemical industry, warehousing, palm

oil, port services, and tank storage.

3 Source: TPM Technopark website
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Figure2-4 Overall view of TLIC*

2.2,2 Interview Results_

AME Development

The interviews revealed that the industrial parks managed by AME Development do not emit that
much wastewater or waste heat, and therefore, it is possible that they do not have the facilities at their
respective factories in the first place. In addition, it was found that each factory has a contract with its
own supplier for electricity and water, and that the management company does not supply them
collectively.

Although no steps are taken to decarbonize their operations yet, the Malaysian Ministry of
Environment has requested them to do so, and the factories are also expected to do so in the future, so
they believe that there is interest. AME Development also plans to build an industrial park based on

UNIDO's Eco Industrial Park®, indicating a high level of interest in decarbonization efforts.

4 Source: TPM Technopark website
5 *UNIDO: Eco Industrial Park

UNIDO has identified the promotion of Eco Industrial parks as one of its contributions to the Sustainable Development
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TPM Technopark

The interviews found that, just as AME Development, the industrial parks operated by TPM
Technopark also carry out wastewater and waste heat treatment at each factory. Regarding the concept
of inter-industry collaboration, there were comments, particularly with regard to wastewater treatment,
that there is a high demand for initiatives to reuse industrial water in Malaysia, given the country's
water scarcity issues. In addition, since TLIC is primarily focused on heavy industry, it generates a
large amount of waste heat and wastewater, making it likely that the concept of inter-industry
collaboration could be applied.

Similarly with electricity, for now it is difficult to install enough solar power to generate a surplus due
to the contract with TNB, and it is also difficult to supply electricity generated by the solar power to
other factories. Unlike in Japan, it is not possible to sell electricity in Malaysia except through TNB,
resulting in difficulty sharing electricity among factories.

Meanwhile, some commented that if the concept of inter-industry collaboration is to be implemented,
it would be better to do so in newly constructed industrial parks rather than in existing industrial parks
where businesses are already in place. This is because the infrastructure is already in place in the
existing industrial parks, making it difficult to install new pipes for waste heat and wastewater, and
the timing for replacing existing equipment differed from factory to factory, making it difficult to

integrate their facilities.

2.3 Conducting Questionnaires for Each Industrial Park

Based on the results of last year's survey, this year we decided to collect information on each
company's current status of wastewater and waste heat treatment, as well as their initiatives and needs
for decarbonization. This was done by conducting a questionnaire for the companies belonging to each

industrial park.

2.3.1 Implementation Methods of the Questionnaire

In preparation for the survey, we coordinated with the management company of each industrial park.

Goals.

An Eco Industrial park is a community of companies located on a shared site that seeks to improve environmental,
economic, and social performance by enabling companies to jointly manage environmental and resource issues. This
is called industrial symbiosis and is a means for companies to gain competitive advantage through the physical

exchange of materials, energy, water, and by-products, and to promote inclusive and sustainable development.
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Based on this, we decided on the following: for i-park@Senai airport cityn, the questionnaire is sent
to all companies in the industrial park through AME Development; for Tanjung Langsat Industrial
Complex (TLIC), a workshop is held on site with the target companies.

(1)  AME Development : i-park@ Senai airport city

Since we could not receive the list of companies due to the NDA between the management company
and the companies in the industrial park, we distributed the questionnaire to all companies via the

management company by e-mail without narrowing down the target companies.

(2)  TPM Technopark : Tanjung Langsat Industrial Complex

Having received a list of companies from the management company, the first step was to select
businesses to conduct the questionnaire. The selection targets were narrowed down to the chemical
industry, food manufacturing industry, steel industry, and ceramic, stone and clay products industry,
which emit a large amount of wastewater and waste heat. Invitations to the workshop were sent to the
selected companies, and questionnaire responses were collected from the companies participating in

the workshop.

2.3.2 Questionnaire Content

This questionnaire was designed to obtain information on the status of generation and treatment of
wastewater, waste heat, designated wast, etc., and on the equipment owned by the companies in each
industrial park. It also examined the needs for participation in inter-industry collaboration projects by
surveying the implementation status of energy conservation measures, as well as decarbonization-
related measures that are already being implemented/under consideration. The questions in the

questionnaire sent to the target companies are shown in Table 2-3.

Table 2-3 List of Questionnaire Questions

# Questionnaire Questions

1 1. Of the electricity purchased, is there electricity derived from renewable energy
sources/what is the ratio of such electricity purchased? (%)

2. Of'the steam used, is the steam purchased from other companies?
(Options: (1) We do not use steam at our company / (2) All of the steam we use is
purchased from other companies / (3) Some of the steam we use is purchased from other

companies / (4) We do not purchase steam from other companies)

2 Type, amount, and disposal method (landfill, incineration, recycling, or other) of designated

waste generated by the company
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3 1. Wastewater and waste heat treatment methods (Options: (1) Treated collectively in the
industrial park / (2) Treated in-house / (3) Not treated / (4) No wastewater or waste heat
generated in the first place)

2. Iftreatment is done at each plant, is it done in-house or outsourced?

4 1. Do you implement energy conservation measures in your company (Yes/No)?
2. Ifyes, what specific energy conservation measures are you taking?
3. Do you feel that the energy conservation measures you are currently implementing have

reached their limits in lowering your company's CO2 emissions any further?

5 Own in-house power generation equipment (including cogeneration) / heat utilization

equipment.

1. Number of in-house power generation equipment by type of equipment installed.

2. Consideration of fuel conversion and decarbonization of in-house power generation
equipment (Options: (1) Measures already implemented, (2) Not yet implemented but
policy has been decided, (3) Currently under consideration, (4) Currently not under
consideration but will be considered in the future, (5) Currently not under consideration
and not planned for consideration in the future)

3. Details of measures and policies that have been implemented or decided upon

6 1. Number of heat utilization equipment by type of equipment installed.

2. Consideration of fuel conversion and decarbonization of heat utilization equipment
(Options: (1) Measures already implemented, (2) Not yet implemented but policy has
been decided, (3) Currently under consideration, (4) Currently not under consideration
but will be considered in the future, (5) Currently not under consideration and not
planned for consideration in the future)

3. Details of measures and policies that have been implemented or decided upon

2.3.3 Workshop Results

In Tanjung Langsat Industrial Complex, as a result of coordination with the management company, a
workshop was held on site with the target companies. In the workshop, participating companies were
asked to answer a questionnaire after an explanation of the JCM system and the concept of inter-

industry collaboration. The workshop schedule was as shown in Table 2-4.
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Table 2-4 Workshop Schedule

TIME

PROGRAMME DETAILS

9.30 a.m. - 10.30 a.m.

Registration (with breakfast)

10.30 a.m. — 10.40 a.m.

Welcoming remark

By Head, Resilient Environment (IRDA)

10.40 am.—11.00 a.m.

Session 1:

Presentation on City-to-City Collaboration between City of
Kitakyushu & IRDA and overview of the Joint Crediting
Mechanism (JCM) by MOEJ

by Project Consultant, NTT Data

11.00am-11.15am

Coffee Break

11.15am-11.45a.m

Session 2:

Presentation on Overview of Inter-industry collaboration project

in City-to-City Collaboration

by Project Consultant, NTT Data

11.45a.m—1.00 p.m

Consultancy & Data Gathering Exercise

One-on-one session with companies

1.00 p.m

Lunch & End of Programme

Figure2-5 Workshop
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The following six companies participated in the workshop.
Bahru Stainless Sdn Bhd (BS)
Total Project Management Sdn Bhd (TPM)
MSM Sugar Refinery (Johor) Sdn Bh (MSM)
Musim Mastika Oils & Fats (M) Sdn Bhd (MMOF)
Nippon Paint (M) Sdn Bhd (NP)
JLand Group Sdn. Bhd. (JLand)

After the explanation by the secretariat, a discussion was held with the participants on the contents of
the JCM system and inter-industry collaboration projects. Regarding the JCM system, some
companies were interested in the equipment subsidy program. Regarding inter-industry collaboration,
there was interest in the concept of centralized management and treatment of wastewater and waste
heat throughout the industrial park, and comments were made on the initiatives currently being
considered by each company. At the moment, TLIC does not have any equipment that are draining and
exhausting heat on a large scale. Participants also suggested that consideration should be given to how
energy efficiency and decarbonization initiatives could be implemented across the entire industrial
park, including the management company. This confirmed the high level of interest in the concept of

inter-industry collaboration.

Below are comments from participants and responses to their comments.

About JCM

We have plans to build a biomass plant. Is there a possibility to collaborate with JCM in the

future? (MSM)

» Ifitis in the planning stage, an application can be made, but not once construction has
begun. The only thing is that Malaysia has not yet signed the JCM, and that is a big
problem (NDK)

How will carbon credits from the JCM be distributed among various stakeholders? (IRDA)

» Inprinciple, the Japanese government will obtain credits for a percentage of the amount it
subsidizes. The remainder will be divided among the participants on the Malaysian side
(NDK)

I believe many companies in Malaysia offer interest-free financing methods for some renewable

energy for small-scale power generation (BS)

» However, JCM is a subsidy and does not affect later payments (IRDA)

Inter-industry Collaboration

How do Japanese companies treat wastewater (MMOF)
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» In Japan, each plant usually has a wastewater treatment facility. Since Japan has been
practicing energy conservation for more than 70 years now, each plant sets an annual
energy conservation target. However, recently, most plants in Japan have been lacking
capacity to consume energy independently. Therefore, a network could be created with
other plants, so that if wastewater is generated at one plant, for example, another plant
could use that wastewater as a resource. Such collaboration among plants is now underway
(NDK).

»  We are heavy water consumers, using about 15,000 kL per month. Therefore, I think such
a centralized wastewater treatment plan would be welcomed (MMOF)

» In the Yokogawa Electric case study, it was estimated that energy costs could be reduced
by 20-30% with a centralized system rather than having wastewater facilities at each plant.
We are also using methods such as establishing an SPC and building a new plant, but since
the timing of equipment changeover differs from plant to plant, I believe that is also
discussed at the SPC (NDK)

We are not that interested in putting in solar panels. I think there is potential if we can make

good use of the CO2 being emitted. There are also plans to produce ethanol and hand sanitizer

(MSM)

Does TLIC have a centrally controlled steam equipment? (IRDA)

» It does, but it does not cover that large an area (about 20 acres) (JLand)

» Is the facility shared by all companies? (NDK)

»  Yes, it is. Facility is owned by JCORP (JLand)

After we treat the water, we simply discharge it into a public drainage. Even if we recover the

resource, we don't know where we can use it. We have not discussed these concepts with

companies inside the industrial park (BS)

»  That is why I introduced this concept this time. The Pasir Gudang region is an industrial
area, mainly heavy industry, and we have to think 5-20 years ahead (IRDA)

» 1 think this type of collaboration is necessary (BS)

Already collaborated with several companies on solid waste to conduct a study on recycling

sludge into building blocks (SB)

Currently TLIC is installing solar power at individual companies, but could we install solar on a

large scale within the industrial park and share it? We actually considered introducing it 5 years

ago, but could not do so on a large scale due to government policy (SB)
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>

You are right, but there are some restrictions on distributing surplus power to other

companies (IRDA)

Since BS is in the steel industry, I believe they pay millions of dollars for energy, especially

electricity. I heard that they also produce wastewater and sludge. Do you use any technology,

such as for wastewater treatment? (IRDA)

>

The produced waste is metal sludge, which is generated from the process used to produce
standard steel. We pay to send our sludge to the brick plant. Sending them to a landfill is

always the last option (BS)

Very interested in how to capture CO2 and convert it to something else. I'd like a little more

explanation (BS)

>

In Japan, CO?2 is absorbed by amines and carbon is produced again elsewhere. CO2 is
converted to CH4 and ethanol. Hydrogen can also be produced from CO?2 by artificial
photosynthesis (NDK)

Does Japan already have converter technology to produce hydrogen, CH4, and ethanol?
(BS)

It does, although it is in the demonstration phase. Absorption through amines is already
commercialized, but it is costly (NDK)

One of the challenges in this regard is that hydrogen energy has been proposed to replace
fossil fuels and other energy sources, but the technology is still in its infancy and is
expensive (BS)

To achieve artificial CH4, it is necessary to obtain large quantities of hydrogen, especially
green hydrogen. For this reason, the Japanese government is considering a policy of
subsidizing green hydrogen to bring its price closer to the price of natural gas while there

is a cost gap (NDK)

2.3.4 Results of Questionnaire Responses

A total of five companies responded to the questionnaire through AME Development and through the

distribution of TLIC questionnaires at the workshop (i-park @ senai airport city: 3 companies, TLIC:

2 companies). The results of each question of the survey are described in detail below.

(1)

Of the electricity purchased, is there electricity derived from renewable energy sources?

(Question 1.1)

Of the electricity currently purchased, three of the five companies used electricity derived from
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renewable energy sources.

Table 2-5 Whether they use electricity derived from renewable energy sources

_ Number of
Options for responses
responses
All renewable energy 0
Partially renewable energy 3
Do not purchase electricity derived from )
renewable energy sources
Unknown 0

(2)  Ofthe steam used, is the steam purchased from other companies? (Question 1.2)

Two of the companies that responded to the questionnaire indicated that they do not particularly use
steam, but the three companies that do use steam do not purchase it from other companies, so it is

thought that they are reusing their own waste steam.

Table 2-6 Steam purchased from other companies

Options for responses Number of
responses

(1) We do not use steam at our company 2

(2) All of the steam we use is purchased from

other companies 0

(3) Some of the steam we use is purchased from

other companies 0

@ We do not purchase steam from other 3

companies

(3)  Type, amount, and disposal method (landfill, incineration, recycling, or other) of designated
waste generated by the company (Question 2)
The results show that most of the designated waste generated by companies responding to the

questionnaire is recycled and some is incinerated.

Table 2-7 Type, amount generated, and disposal method of designated waste

Amount Disposal method
Designated
Company Name Industry generated
waste type Landfill | Incineration | Recycled | Other
(t/year)
Company A | Fibers & Textiles SW 204 9.81 v
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Company A | Fibers & Textiles SW 409 1.795 v
Company A | Fibers & Textiles SW 416 1.268 v
Company A | Fibers & Textiles SW 410 0.243 v
Company B | Logistics Services SW 410 Not sure v
Company C | Plastic Products SW 303 0.24 v
Company C | Plastic Products SW 307 1.177 v
Company C | Plastic Products SW 409 0.592 v
Company C | Plastic Products SW 410 0.978 v
Company C | Plastic Products SW 422 0.029 v
Company C | Plastic Products SW 311 0.0003 v
Company D | Metal Products SW 204 1000 v
Company D | Metal Products SW 104 500 v
Company D | Metal Products SW 307 35 v
Company D | Metal Products SW 312 25 v
Company D | Metal Products SW 408 5

Company D | Metal Products SW 409 5 v
Company D | Metal Products SW 410 90 v
Company D | Metal Products SW 429 1

Company D | Metal Products SW 110 6 v
Company D | Metal Products SW 422 10 v
Company D | Metal Products SW 306 6 v
Company E | Food Manufacturing |  SW 109 0.2 v
Company E | Food Manufacturing | SW 110 0.3 v
Company E | Food Manufacturing | SW 305 4 v
Company E | Food Manufacturing | SW 322 0.5 v
Company E | Food Manufacturing | SW 409 4 v
Company E | Food Manufacturing | SW 410 1 v
Company E | Food Manufacturing | SW 102 1 v
Company E | Food Manufacturing | SW 411 8 v
Company E | Food Manufacturing | SW 427 15 v

(4)  Wastewater and waste heat treatment methods (Question 3.1)

With regards to the treatment method of wastewater and waste heat at each company, for wastewater,
three companies treated wastewater in-house, one company did not treat them, and one company did
not generate wastewater in the first place. As for waste heat, two companies treated waste heat in-

house, one company did not treat them, and two companies did not generate waste heat in the first
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place.

Table 2-8 Wastewater and waste heat treatment methods

Options for responses

Number of responses

first place

Wastewater Waste heat
Treated collectively in the industrial park 0 0
Treated in-house 3 2
Not treated 1 1
No wastewater or waste heat generated in the 1 )

(5)

If treatment is done at each plant, is it done in-house or outsourced? (Question 3.2)

In relation to the above question, the respondents were asked whether they treat wastewater and waste

heat at their own plants or outsource the treatment of wastewater and waste heat. The majority of the

respondents answered that they treat both wastewater and waste heat at their own plants.

Table 2-9 Is wastewater/ waste heat treatment done in-house/outsourced?

Options for responses

Number of responses

Wastewater treatment

Waste heat treatment

Treated in-house

3

Outsourced to other companies

1

(6)

Do you implement energy conservation measures in your company (Questions 4.1, 4.2)?

With Malaysia currently considering enacting an energy conservation law, it will be necessary for

companies to take energy conservation measures in the future. Therefore, when asked if they had

already implemented energy conservation measures in their own companies, all companies responded

that they had already implemented energy conservation measures.

Table 2-10 Whether they implement energy conservation measures

Options for responses

Number of responses

Yes

5

No

0

Switching to LED lights was cited by all respondents as a specific energy conservation measure. Other

initiatives included the introduction of centrally controlled inverter air conditioners, cooling tower

pumps, and variable speed fan motors.
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(7) Do you feel that the energy conservation measures you are currently implementing have

reached their limits in lowering your company's CO2 emissions any further? (Question 4.3)
In relation to the above question, all respondents answered "yes" when asked if they felt they have
reached their limit to their energy conservation measures. Although each company has already
implemented energy conservation measures, as mentioned above, only simple equipment installation
such as switching to LED lights has progressed, and it is thought that they are looking for opportunities

for further energy conservation measures.

Table 2-11 Limitations to energy conservation measures

Options for responses Number of responses
Yes 5
No 0

(8) Do you have own in-house power generation equipment (including cogeneration) / heat

utilization equipment? (Questions 5)
Few companies had in-house power generation equipment, and only one company (Company E), a
food manufacturer, had such equipment. Meanwhile, three of the five companies already had in-house

heat utilization equipment.

Table 2-12 Ownership of In-house Power Generation Equipment / Heat Utilization

Equipment
) Number of responses
Options for - -
In-house power generation equipment | In-house heat
responses ) ) o _
(Including cogeneration) utilization equipment
Yes 1 3
No 4 2

In-house power generation equipment

Company E, a food manufacturing company, said it owned a steam turbine.
Company E also listed the following three initiatives for fuel conversion and decarbonization of its in-
house power generation equipment, which it has not yet implemented, but is already considering.

A biomass boiler will be constructed in 2024-2025.

Reuse 20% of CO2 emissions.

Convert fuel forklift trucks to lithium battery powered forklift trucks.

Heat utilization equipment
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Textile manufacturer A has two boilers (one in operation and one to be installed in the future); metal
manufacturer D has two boilers, two heating furnaces, and one other type of furnace; and food
manufacturer E has two boilers.

With regard to initiatives for fuel conversion and decarbonization of heat utilization equipment, textile
manufacturer A responded, "Not currently being considered, but will consider it in the future," and
food manufacturer E responded, "Currently considering it." As for metal manufacturer D, the company
plans to consider fuel conversion and decarbonization initiatives in the future for its boilers, and has
already implemented fuel conversion for its heating furnaces. One specific initiative is to replace
sectional furnaces with a sealed system that has been modified to allow the outlet opening to be

adjusted to minimize heat loss in the furnace.

2.4  Consultation with individual companies

In the course of conducting the above questionnaire, we held an online meeting with Company E
(MSM Sugar Refinery (Johor) Sdn Bhd) separately, as they were highly interested in utilizing JCM
for the construction of a biomass plant, which they are currently considering.

During the meeting, there were many questions about the JCM system and a lively discussion ensued.
Company E plans to start efforts to construct a biomass plant in the second and third quarters of 2024,
and is interested in utilizing the JCM equipment installation subsidy. Although they were positively
considering the use of JCM during the meeting, they were concerned that they will not be able to meet
the construction schedule planned by Company E because the JCM conclusion with the Malaysian
government has not been completed at this time. We received comments that if there is a possibility,
they would consider using JCM, as they may be able to apply if the inter-governmental JCM agreement

is concluded before the construction work begins.

The following is a description of the main content of the discussion.
* MSM Sugar Refinery (Johor) Sdn Bhd=MSM

* NTT DATA Institute of Management and Consulting, Inc = NDK
About JCM

® s there a cap on the amount of the grant? (MSM)
»  There is a cap of 2 billion yen ($20 million at 1 yen = 100 yen) per case (NDK)
» Ifthere is a $100 million project, the maximum subsidy rate would be 50%, but if the
maximum subsidy amount is $20 million, the subsidy rate would be 20% (NDK)

® Where is the subsidy for? (MSM)
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»  This relates to the initial investment in the installation of equipment. In the above case, if
the equipment is installed and operating without problems, the Japanese government will
pay a 20% subsidy (NDK)

The cost will also need to be calculated in terms of the reduction in carbon emissions. If the

cost-benefit was less than $20 million of the subsidy amount, the lower amount would be the

subsidy amount (NDK)

»  So is the subsidy based on the cost of reducing carbon emissions? (MSM)

»  No, both the installation and reduction costs are compared and the lower amount is applied
(NDK)

Is my understanding correct that this is a mechanism whereby the government would purchase

carbon credits? (MSM)

»  Yes (NDK)

»  Are all carbon credits purchased by the Japanese government? (MSM)

»  No, it is proportional to the subsidy rate. If the subsidy rate is 20%, the Japanese
government gets a credit for 20%. The remainder remains with the applicant (NDK)

Are credits issued annually? (MSM)

»  Reductions are calculated and issued annually during the legal life (NDK)

Will installation costs increase annually? (MSM)

» No, it is paid in a lump sum after the installation of equipment is completed. The credits
issued each year will be in the form of a transfer to the Japanese government, which has
already paid the money (NDK)

Our company must also meet our emission reduction targets. Handling of credit will be a

delicate matter (MSM)

»  Asyou say, if the credits are transferred to the government, they cannot be included in the
calculation as company reductions (NDK)

One of our potential projects is the construction of a biomass plant. For example, how do you

calculate carbon emissions from biomass? (MSM)

»  Usually the emission factor of the Malaysian power company is used. You would estimate
how much CO2 you were able to reduce by how many kWh of electricity could be
replaced (NDK)

»  We envision introducing biomass to reduce the consumption of natural gas, not electricity.

We currently use a boiler, can we estimate the reduction in natural gas in that case? (MSM)
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» Itis possible (NDK)

Assuming a project life cycle of 15 years, the plant may not even be operational. This would

reduce the cumulative CO2 reduction - how would that be handled? (MSM)

» 1don't think there is any penalty except for intentional suspension, etc. (NDK)

When forming a consortium, will it set up a representative from a Japanese company? (MSM)

»  Yes, it will. The reason why such a system was developed is that if the international
consortium fails, the Japanese company is obligated to repay the subsidy (NDK)

Are there any specifications regarding the equipment to be installed? (MSM)

»  Generally no, but if it is very energy inefficient, opinions may be expressed (NDK)

What is the progress of discussions with the Malaysian government regarding the conclusion of

the JCM? (MSM)

»  The Japanese government has requested that Malaysia become a member, but the
Malaysian government has refused. The Japanese government is looking for candidate
projects through this project because it wants to form a JCM project in Malaysia (NDK)

Can the application for JCM be made after the project is completed or must it be made before?

(MSM)

» It must be made before. To be precise, once the international consortium's application is
accepted and officially registered with the Japanese government, local companies can start
installing equipment (NDK)

»  The project we are considering, if we were to start now, would take at least two, two and a
half years to complete the EPC. Can I apply halfway through the process? (MSM)

»  Typically, it takes six months to initiate an application and complete registration. Project
design work is not eligible for subsidy, so applications can be submitted halfway through
as long as construction has not started (NDK)

Are JCM subsidies only for the Iskandar region, or there are similar plans for non-Iskandar

regions? (MSM)

»  If the Malaysian government accepts the JCM agreement, all regions in Malaysia will be
covered (NDK)

What does the government think about JCM? (MSM)

» Itisstill in the discussion phase. Many companies want to take advantage of carbon
credits. If they cannot offset within their own country, they will need to utilize credits from

other countries (IRDA)
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»  What are the needs within the Iskandar region? (MSM)
»  The investigation is still ongoing. I personally believe that TLIC is best suited to

implement this concept (IRDA)

About the project under consideration by MSM

There are three potential projects. The first is the construction of a biomass plant, the second is
the use of natural gas, and the third is the drying and conversion of mud, a by-product, into
fertilizer. These plants will start in Q2 and Q3 of this year (MSM)
Can we calculate CO2 reductions for a project that would convert waste into fertilizer? (NDK)
»  We understand the importance of a circular economy, but JCM projects require reduction
of CO2 emissions from energy use (NDK)
For solar power, we are already buying power through the EPCC program (MSM)
» In Japan, there is a third-party owned program called PPA. In that case, the consortium
must include a third party (NDK)
If so, who gets the incentive? (MSM)
It is the third-party organization. However, their investment funds will be reduced, so we
may be able to negotiate around the electricity rate (NDK)
We are signatories to SBTi and therefore must meet our reduction targets. We need to think
about how to utilize the credits (MSM)
I believe there are other entities in MSM's supply chain and value chain that are considering
decarbonization. I would like to see this proposal included as one of the consideration material.
The meeting is also intended to test the enthusiasm of each industry for decarbonization (IRDA)
It is regrettable that the JCM has not yet been concluded. We want to utilize JCM, but we do not
want to delay our initiatives. If there is a possibility to apply while we are working on this

project, I would consider it (MSM)
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2.5 Future Directions

Through this fiscal year's project, a feasibility study was conducted to determine whether the concept
of inter-industry collaboration could be implemented in an industrial park in Malaysia. The results of
this project include a questionnaire survey of companies in each industrial park through AME
Development and TPM Technopark, with whom we established a relationship last year, and we
received responses from a total of five companies. All of these five companies confirmed that they
felt limited in their ability to conserve energy on their own.

In addition, for TLIC, we held a workshop with target companies on site and we were able to gather
information on the needs and current status of each company. Since TLIC is a heavy industrial park,
there are many energy-intensive companies. We could confirm that each plant was making efforts to
conserve energy and, in addition, to switch to renewable energy and energy use with low CO2
emissions in response to the trend toward decarbonization.

One of the participating companies in the questionnaire and workshop had a plan to install a biomass
boiler in their plant to reduce the use of natural gas and lead to decarbonization and was very
interested in the JCM equipment subsidy project, so a separate meeting was held with the company.
As a result of the separate meeting, we confirmed that the company had plans to start efforts to
construct a biomass plant in the second and third quarters of 2024 and was interested in utilizing the
JCM equipment installation subsidy. The biggest concern, however, was that Malaysia has not
signed the JCM, and the schedule for the company's planned biomass boiler installation does not
match the application and approval schedule for the JCM equipment subsidy project.

In the next fiscal year, we plan to form a consortium and formulate concrete plans for the concept of
inter-industry collaboration, focusing on the two industrial parks surveyed this year (i-park @ Senai
airport city/Tanjung Langsat Industrial Complex), especially plants that participated in the

questionnaire and workshop and are interested in the concept of inter-industry collaboration.
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Chapter 3. Introduction of Waste-to-Energy as a base-load
power source for decarbonization of the
consumer sector

3.1 Overview of Activities

Malaysia has been facing serious problems in recent years in terms of increasing amount of municipal
solid waste (hereinafter “MSW?”) and its management due to the nation's rapid economic growth. In
Iskandar Malaysia, Iskandar Regional Development Agency (hereinafter “IRDA”) in collaboration
with City of Kitakyushu, Japan and NTT Data Institute of Management Consulting, Inc. has conducted
the “City-to-City Collaboration for Low-Carbon Society” organized by the Ministry of Environment,
Japan since 2019, and has shown its interest in developing a Waste to Energy (hereinafter “WTE”)
project. Hence, in response to the expectation of IRDA, “FY2020 City-to-City Collaboration for Low-
Carbon Society (Phase 2)” and “FY?2021 City-to-City Collaboration for Low-Carbon Society (Phase
3)” included within its activities, a preliminary study for exploring possibilities to implement the WTE

project in Iskandar Malaysia.

In order to contribute to the realisation of decarbonised society in the Iskandar region by brushing up
the study of this project, which completed 3 years of study period in FY2021, Nippon Steel
Engineering Co., Ltd (hereinafter "NSE") has joined this project again and continuously studied "City-
to-City Collaboration for Low-Carbon Society in Iskandar Region (Phase 1) " since FY2022.

This “Promotion of Carbon-Free Model Area in Iskandar Region (Phase 2)” (hereinafter the
“Project”), being selected by the Ministry of Environment, Japan as one of the projects in “FY2023
City-to-City Collaboration for Low-Carbon Society”, is a continuation project of the aforementioned
project conducted in FY2021 and FY2022 and aims to investigate further the feasibility of introducing
a WTE plant in Iskandar Malaysia.

Based on the results of activities in FY2022, this year we confirmed the progress of the waste power
generation project promoted by the Malaysian government, and in cooperation with a local company
(SWM Environment Sdn. Bhd. and others), this year we conducted a survey on the quality of waste to
be treated as a survey of information related to assumptions for the facility plan. In summary, the

activities in FY2023 were as follows.

1)  Waste quality survey conducted at the Seelong Landfill
2)  Checking the progress of waste-to-energy projects in Johor, Malaysia

3) Refinement and upgrading of project proposals based on survey results.
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Figure 3-1 Implementation Structure of FY2023 Projects

3.1.1  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 government. 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 which has utilized its grate-type incineration
technology and been 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.

3-3



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 the following
technological features. Additionally, the overall flowchart (reference only) is shown in Figure 3-2 in

the following page.

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
* 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 3-2 Waste-to-Energy Plant overall flowchart (reference)

3.1.2 3-Year Study Plan

The following lists the items which needs investigation in order to assess the feasibility of
implementing WTE plant in Iskandar Malaysia and is based on a study period of 3 years. Furthermore,
this study is to be executed by a team consisting of City of Kitakyushu together with IRDA under the
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city-to-city collaboration scheme, NTT Data Institute of Management Consulting, Inc., who will be

responsible for institutional and economic study, such as research of applicable laws and regulation

and assessment of financial viability among others, and NSE will be responsible for technical study

such as the plant design and estimation of project costs.

This year, we conducted a survey on the composition and properties of waste to be treated and a survey

and organization of the legal system related to the implementation of the project as a survey of

information related to the premises of the facility plan.

# Survey Contents

1) * Investigation of pre-requisite information for plant design
*  Waste amount and quality data
* Laws and regulations applicable to plant design (air emission standards,
wastewater standards, seismic standards, ash handling conditions, etc.)
*  Project site (existence of basic infrastructure such as water, electricity, access
road, etc.)
2) * Investigation of laws and regulations pertaining to project execution
*  Energy (electricity sales)
*  Environmental Impact Assessment
*  Construction Law (contractor’s license, permits, etc.)
* Tax, customs clearance procedure
3) *  Conditions for project execution
*  Appropriate division of responsibility between public and private entity
*  Expected role of IRDA
4) Investigation of project scheme
5) *  Assessment of project feasibility
»  Estimation of project cost (CAPEX and OPEX)
*  Assessment of financial viability (incl. quantifying environmental benefits)

3.2 Review of the progress of the Waste-to-Energy project in Johor, Malaysia

In this year's project, we confirmed the progress of the WTE project being promoted by the Malaysian

government.

According to the federal government's plan, 11 WTE projects are planned in Malaysia as a whole and
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two in Johor (see the table below). The target project in Iskandar region is No. 11 in the table below.

Table 3-1 candidate sites under consideration for installation of WTE facilities

state Candidate sites Current volumes
(t/day)

Kedah Semeling Landfill, Gurun
2 Pulau Pinang Pulau Burong Landfill, Seberang Prai 2,000
3 Perek Lahat Landfill, Ipoh 650
4 Selangor Jeram Landfill, Klang 3,000
5 Kuala Lumpur Taman Beringin Transfer Station 2,300
6 Melaka Sungai Udang Landfill 900
7 Terengganu Marang Landfill, Marang 100
8 Pahang Jabor-Jerangau Landfill, Kuantan 500
9 Negeri Tanah Merah Landfill, Port Dickson 585
Sembilan
10 Johor Bukit Payung Closed Landfill, B. Pahat 2,875
11 Johor Seelong Landfill, Johor Bahru 3,164

There are two potential WTE sites in Johor: the Seelong Landfill (No. 11 in the above table) and the
Bukit Payung Closed Landfill (No. 10 in the above table). Of these two sites, one site outside the
Iskandar region (Bukit Payong) has started bidding for the WTE project in 2020. We believe that there
is a possibility that a similar tender will be held for WTE in the Iskandar region, so we will check the
progress of the tender for Bukit Payong.

3.2.1 About the Waste-to-Energy Facility Construction Project in Bukit Payong

According to the Request for Proposal (RFP) announced in August 2020 for the construction ofa WTE
facility in Bukit Payong, Johor, and the project will be implemented through a PPP contract for design,
construction, financing, operation, maintenance and closure. At the end of the concession period, the
concessionaire will dismantle all the facilities and transfer the land and related assets to the Malaysian
government. Payment will be based on performance and service level compliance.

As a project requirement, the Government of Malaysia requires the procurement of a solid waste
management facility with a capacity of at least 800 t/day (292,000 t/year), including commercial,
industrial and institutional waste generated from the northern part of Johor. In addition, bidders will

need to demonstrate compliance with the following parameters.
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» company with at least 51% Malaysian owned entity;

A\

experienced in managing Municipal Solid Waste Treatment Facility and landfilling;

» experienced in managing similar Municipal Solid Waste Management Facility as proposed
by bidder with a minimum capacity of 800 tonnes per day;

» the proposed technology solution has at least 3 years track record; and

»  the proposed technology has minimum 8000 operating hours per annum.

In addition to the treatment and disposal of contracted solid waste, the concession agreement shall also
include the management of all outputs from waste management, including the movement and sale of
recovered materials or products (including energy (or power)), and the movement, transportation, and
disposal of waste and processing residues. The bidder shall include in the proposal details regarding
the management and disposal of all contracted solid waste when the facility is not operational due to
planned and unplanned maintenance. All costs related to the above items shall be recovered through

gate fees and shall not be payable separately by the Government of Malaysia.

3.2.2 Progress

This year, we have continued to gather information on the waste-to-energy bidding project in Bukit
Payong, including the progress of the contractor selection process and the selected candidate, we have
received information that Worldwide Holdings Bhd. has bid for the project. Worldwide Holdings Bhd
is a major conglomerate in Malaysia. Its business activities include real estate, environmental
management services, and medical equipment manufacturing. It is also the operator of a sanitary
landfill owned by Perbadanan Kemajuan Negeri Selangor (PKNS).

Worldwide Environment, a subsidiary of Worldwide Holdings Bhd, has initiated a project to develop
a 22 MW waste-to-energy (WTE) plant in Selangor.

As mentioned earlier, in the Bukit Payong waste-to-energy bid project, the operator is required to
implement the management of all outputs from the waste treatment and the cost must be covered by
gate fees. However, in the Bukit Payong project, no reliable information on the FIT ratio or the price
of the gate fee has been disclosed at this time. Edge Malaysia®, a business and investment newsletter,
reported that Worldwide Holdings Bhd. has set a gate fee of RM77 per ton for waste power generation
at Bukit Payong.

We will continue to monitor the status of the Bukit Payong project and provide updates as the same
conditions are likely to be imposed on the bidding for waste power generation at the Seelong Landfill

site as in Bukit Payong.

1 The Edge Malaysia (2023) PKNS-owned Worldwide builds up WTE assets, adds Bukit Payong
project to portfolio

3-7


https://theedgemalaysia.com/node/691691

3.3 Investigation of regulations related to waste-to-energy

3.3.1 Power sales system

In Malaysia, feed-in tariffs (FITs) are issued through the Sustainable Energy Development Authority
(SEDA). FITs for waste power generation such as incineration and AD fall under the biomass (waste)
sector.
The requirements for those who apply to SEDA regarding the application of the FIT scheme are as
follows.
The applicant must be a Malaysian entity or an entity that is at least 51% owned by a Malaysian
company. However, it is possible for a Malaysian entity to act as the business entity and a foreign
company to be awarded the EPC contract.

The project must have a business license in Malaysia.

For RE facilities (grid-connected) greater than 180 kW, a power system study (PSS) is required to
evaluate the potential impact of distributed generation on the planning and operation of DL's
distribution system. The PSS is conducted by the distribution utility. A Connection Confirmation
Check (CCC) is required for installations of distributed generation greater than 72 kW and up to 180
kW.

The application procedure for FIT approval is shown in Table 3-2; the application to SEDA is expected

to take approximately 4-8 weeks.

RE Installation Capacity (MW)

=1 MW RM20,000 30 days
>1 MW s 10 MW RM40,000 30 days
>10 MW £ 30 MW RM&0,000 42 days
Additional For Insulation Coordination Studies If Required RM20,000 10 days

Additional for Solar PV - Dynamic Study

( Voltage Fluctuations) If Required S

Figure 3-3 PSS Fee and Time Frame?

Table 3-2 The application procedure for FIT approval

Stepl Confirmation of FIT Authorization Holder (FIAH) requirements compliance and

2 Source : SEDA: FEED-IN TARIFF (FiT) IN MALAYSIA
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qualification, purchase price, and renewable energy source criteria

Step2 Conduct power system study (turnaround time of approximately 30 days)

Final version of project proposal

Step3 Application for FIT to SEDA (turnaround time of approximately 4-8 weeks)

Step4 Execution of Renewable Energy Power Purchase Agreement (REPPA) and
registration of the executed REPPA with SEDA

Step5 Connection of renewable energy generation (design and construction)

Step6 Receive provisional license from the Energy Commission

Step7 FiT meter installation

Step8 Commissioning and Commissioning (T&C)/ Acceptance Test (AT)

Step9 Obtain FIT start date (FiTCD)

Step10 FIT administration (meter reading, payment billing)

3.3.2 Construction Licenses and Permits

Registration with the Construction Industry Development Board Malaysia (CIDB) is required to carry
out construction work in Malaysia. Foreign construction companies with foreign capital exceeding
30% are subject to a two-step procedure: registration to enable participation in certain tenders, and
registration through a contract for the award of a specific project, which requires them to register as a
construction company for each project and to pay a registration fee.
For Malaysian government investment projects, both local and foreign construction companies must
register with the Construction Company Operations Center (PKK: Pusat Khidmat Kintractor) and the
Ministry of Finance (MOF). When registering with the CIDB as a JV or consortium, registration is on
a project-by-project basis.
In Malaysia, the construction industry is positioned as an important industry for the country, and from
the perspective of fostering and protecting domestic contractors, a system called the Bumiputra Policy
has been designed. Thirty percent of the total amount of government procured construction projects is
allocated to Bumiputra firms. Therefore, there are restrictions on foreign investment in the
construction industry registration system, which stipulates that a larger share of home country capital
is advantageous. The scope of construction projects, both those ordered by the private sector and the
government, are subject to restrictions. The scope of government-ordered projects that foreign
construction companies are eligible for is as follows.

ODA projects for which international bidding is required by the financier.

Projects that cannot be carried out by local construction companies.

Large-scale projects that are open to foreign firms in terms of value.

In addition, there are further restrictions on bidding for public works projects based on the ratio of
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foreign investment. If the ratio of foreign capital is 100%, the company cannot participate as a prime
contractor.

It is difficult for foreign firms to obtain more advanced forms of licenses, and they often bid as
Malaysian construction companies through joint ventures or consortiums. For relatively small projects,

it is possible for foreign firms to obtain a construction license.

3.4 Technical aspects of the introduction of waste-to-energy facilities

3.4.1 Study Plan for this Project

In FY2022 study, since travel restrictions imposed in Malaysia in response to the global spread of
COVID-19 has eased in 2022, the study plan for FY2022 Project was discussed with IRDA and SWM
Environment Sd. Bhd. (hereinafter “SWME”) the operator of Seelong Sanitary Landfill with the plan
of conducting a site visit and was actually conducted. In addition, upon face-to-face discussion with
SWME in Iskandar, it was revealed that SWME did not conduct waste analysis for itself, and hence
did not possess any waste quality data. Therefore, in order to plan for conducting a waste sampling
and analysis activity at Seelong Sanitary Landfill, online meeting with a research team from
Department of Chemical Engineering of Universiti Teknologi Malaysia (hereinafter “UTM”), who

has extensive experience in conducting waste sampling and analysis, was conducted.
In FY2023 study, we discussed the details of the waste sampling and analysis with UTM and agreed
to conduct waste sampling and analysis twice in 2023 and 2024 (once a year). We witnessed the

sampling activity conducted by UTM at the Seelong Landfill in November 2023.

Table 3-3 Contents of FY2023 study

Activity Contents
1. Discussion and | Date & time: 9 August 2023, 14:00~14:30
preparation on | Purpose: Discussion with IRDA on request for preparation of waste
study plan quality investigation in November.
Place: Web meeting
Attendees:

* Malaysia side: IRDA/Ms. Siambun (Vice-President,
Environment)

¢ Japan side: City of Kitakyushu, NTT Data Institute of

Management Consulting, Inc, NSE
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2. On-site witness | Date & time: 7 November 2023 9:00~12:00

for waste sampling | Purpose: On-site witness for waste sampling works
Place: Seelong Sanitary Landfill (Iskandar Malaysia)
Attendees:

* Malaysia side: Uni-Technologies Sdn. Bhd./Dr. James, Mr.
Arif, IRDA/ Ms. Siambun (Vice-President Environment)
e Japan side: NSE

3.4.2 Introduction of Seelong Landfill Site

In Malaysia, the Federal Government’s National Solid Waste Management Department (JPSPN:
Jabatan Pengurusan Sisa Pepejal Negara) is responsible for developing regulatory framework and
policies, and the Solid Waste Management and Public Cleansing Corporation (SWCorp) is responsible
for the actual implementation of solid waste management. On the other hand, IRDA is a Malaysian
Federal Government statutory body (Co-Chaired by Prime Minister of Malaysia and Chief Minister
of Johor) tasked with the objective of regulating and driving various stakeholders in both public and
private sector towards realizing the development of Iskandar Malaysia and is not responsible for
regulating solid waste management in Iskandar. IRDA is organized into divisions based on “key
strategic drivers” and the appointed personnel in this Project is assigned under “Resilient

Environment”.

Figure 3-4 shows the flow of waste collection and disposal (landfill) flow in Iskandar region. Iskandar
region has 2 landfill sites. Seelong landfill site covers the areas of Majlis Bandaraya Johor Bahru
(MBJB), Majlis Bandaraya Iskandar Puteri (MBIP), Majlis Perbandaran Kulai (MPK). On the other
hand, Tanjugn Langsat landfill site, located in eastern Johor covers Majlis Bandaraya Pasir Gudang
(MBPQG) areas, located in eastern Iskandar region. In the near future, expected in the year 2025,
Seelong Sanitary Landfill will also receive around 300 tonnes per day of solid waste from the Pontian

district as the Pekan Nanas Solid Waste Transfer Station comes into operation.
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Iskandar Region
Tanjung Langsat Landfill

Pasir Gudang City Council (MBPG) - Operated in 2002 and has a lifespan of 20 years
- Accepts approx. 400 tons/day

Johor Bahru City Council (MBJIB)

Seelong Sanitary Landfill

Iskandar Puteri City Council (MBIP) | - Operated in 2004 and has a lifespan of 20 years
- Accepts approx. 1,600 tons/day

Kulai Municipal Council (MPK)

Figure 3-4 Waste disposal sites in Iskandar Malaysia3

Seelong Landfill is sanitary landfill (leachate-controlled-type landfill), located in Seelong, Iskandar
Development Region, Johor, Malaysia. The landfill has an area of 275 acres (approximately 1.11 km?)
and its capacity is 18.8 million m* (approximately 15 million ton). SWME has been contracted by the

federal government (central government) to dispose waste for 20 years since 2004.
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Figure 3-5 Location of Seelong Sanitary Landfill (Source: Google Map)

3 Source: Universiti Teknologi Malaysia
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Table 3-4 Waste treatment and disposal processes at Seelong Sanitary Landfill

Process Treatment / Disposal Remarks

1) Weigh Bridge Weigh and record a compaction car Measured at entry and exit, respectively

2) Transfer Station Transship collected waste To reduce congestion at landfill sites
Sorting and removal of plastic waste (Only some vehicles are transshipped.)

Currently landfilling in cell No.7 (out of 13
3) Landfilling Dump waste to the landfill total cells)
otal cells

o ) ) Water quality is measured Daily (for internal
After biological, chemical and physical .
4) Leachate Treatment Plant (LTP) i ) ] control), Weekly, Monthly (for reporting to
treatment, discharged into river .
authorities)

X I i X Updated from flare stack (previous
5) Landfill Gas Utilization Power generation by gas engine . .
installation)

. Waste home appliances, cardboard, and
6) Recyclable waste segregation
bottles are sorted and sold

Waste treatment and disposal at Seelong Sanitary Landfill consists of the following 6 processes: 1)
Weigh Bridge, 2) Transfer Station, 3) Landfilling, 4) Leachate Treatment Plant, 5) Landfill Gas
Utilization and 6) Recyclable Waste Segregation (Table 3-4). SWME processes leachate properly just
as in Japan and discharge it only after appropriate water quality control. In addition, they proactively
recover landfill gas (methane gas), known as a greenhouse gas, and generate electricity by use of gas
engine. Through our visit and surveys in FY2022, it was confirmed that SWME is a reliable waste

landfill operator who has managed wastes properly.

3.4.3 Method and Plan of Waste Survey

Although waste quality data is an essential pre-condition for designing WTE plant, for FY2019~2021
projects, because site investigation was not possible due to Covid-19 travel restrictions, the technical
study utilized waste quality data from a published academic article (results of the waste details analysis
conducted in 2011 and 2013 by Siti Norbaizura and Professor Takeshi Fujiwara from Okayama
University at Seelong Sanitary Landfill Facility in Johor. See Table 3-5) to set the design waste quality

to determine plant design which was then used to estimate project costs.

Table 3-5 Design waste composition we assumed based on the literature

in our previous project in 20214

Parameter Unit Value
Calorific value (LHV) kcal’kg 1,591
Proximate analysis Moisture wet% 56.90

Ash wet % 8.20

4 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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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

In the second year of the three-year project (in this fiscal year), we carried out waste analysis for waste
collected in Iskandar area, where a new WtE plant is planned to be constructed, for the purpose of
improving the plant technical specifications and the accuracy of estimation of the business cost. The
waste sampling and analysis work was outsourced to Uni-Technologies Sdn. Bhd (hereinafter “Uni-

Technology”).

(1) About Uni-Technology company

Uni-Technology is an entity under UTM, whose main campus is located in Iskandar region.
Uni-Technology has carried out waste analysis work for government and private organizations in
Kuala Lumpur, Melaka, Labuan, Cameron Highland, Northern Johor, Pontian, Pasir Gudang, Johor
Bahru and Kulai in Malaysia. It has more than 30-year experience on waste analysis work. Uni-

Technology also has experience working with Japanese companies.

(2) Objectives of this waste quality analysis study

The following is the objectives of waste composition analysis:
1) Understanding of waste generation amount for each waste type in Iskandar region,
2) Obtaining waste fraction data for each of the waste types mentioned above,
3) Obtaining waste analysis data (physical and chemical properties) for each of

the waste types mentioned above.

(3) Sampling location and period
Waste sampling will be carried out at Seelong Sanitary Landfill, which is considered to be

representative on composition of waste generated in Iskandar area.

On the one hand, the change in water content between wet and dry season is negligible since containers
with lids are used for waste collection in Iskandar region. On the other hand, previous UTM studies
showed that waste composition varies between the season when the durian harvest is most active (July
and November) and the other seasons. Based on this information, it was decided to conduct the
sampling campaign in this study in two separate sessions, one in the fruiting season (November 2023)

and one in the non-fruiting season (September 2024).
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(4) Waste types to be sampled (Source Category)
The following four types of waste will be sampled.
1) Household waste
2) Commercial waste
3) Industrial waste (non-hazardous)

4) Mixed waste

4) Mixed waste is set up for the purpose of ascertaining the average composition of waste delivered to
Seelong Sanitary Landfill. Delivery vehicles will be randomly selected for sampling (for example, one
vehicle is selected from every three delivery vehicles for waste sampling), and waste from multiple

vehicles are then mixed for analysis.

(5) Ttems of waste quality analysis
The following analyses was carried out for four waste samples in each season mentioned in (3) and
(4) above.

1) Material fraction analysis

2) Proximate analysis

3) Ultimate analysis

4) Ash elemental analysis

1) Waste fraction Analysis
In order to obtain accurate material fraction data, it was planned that the collected 200 kg of waste
sample is sorted into the following 16-material fractions.
Food Waste
Fruit Husk
Yard Waste
Paper
Tetrapak
Plastic
Dry Wood
Textile
Rubber and Leather
Metal
Glass
Nappies
Face Mask
Hazardous Waste related to COVID-19
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Other Hazardous Waste
Others

It is also possible to make comparisons with existing Japanese waste composition data by reclassifying
the 16-material fraction data into the 7-material fraction data which is commonly used in Japan (*).

(*) 7-material fractions: 1) paper, 2) textiles, 3) synthetic resins/rubber/leather, 4)
wood/bamboo/grass/straw, 5) kitchen waste, 6) noncombustible materials, and 7) others

(miscellaneous materials).

2) Proximate analysis

The analysis items and applied standard methodologies are listed as below.

Moisture Content ASTM Standard D3173:2011
Combustibles ASTM Standard D3174:2011
Ash Content ASTM Standard D3174:2011
Lower Heating Value (LHV) BS EN ISO 14918:2009
Bulk Density ASTM E1109-86:2009

3) Ultimate analysis
The analysis items and applied standard methodologies are listed below.

C BS EN ISO 16948:2015

H BS EN ISO 16948:2015
N BS EN ISO 16948:2015
(0] Calculated with C, H, N, S, Cl and Ash content
S BS EN ISO 16948:2015
Cl BS EN ISO 16994:2015

4) Ash Elemental Analysis

The elemental items to be analyzed for ash composition are listed below. ICP optical emission
spectrometry was used to analyze metal elements, and the APHA 4500-F-D method was used to
analyze fluorine.

Ca, Si, Al, Mg, Pb, Zn, Na, K, Cu, Cd, F, Hg, Fe, Ti, Sb, As, Cr, Co, Ni, V

(6) Sampling Method
Sampling method was planned to obtain representative data as much as possible, based on the method

published by the Japanese Ministry of Environment (Notice No.95).
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The flow of waste sampling and analysis is shown in Figure 3-6. Material fraction analysis and unit
volume weight (waste bulk density) measurements was performed on-site at the landfill site using a
200 kg waste sample collected. Based on the results of the material fraction analysis obtained, a 2 kg
mixed waste sample was prepared and brought back to the lab. Then, proximate analysis, ultimate

analysis, and ash elemental analysis was performed.

Sampling Sample Waste sorting for
B _ : .
preparation collection material fraction
(200 kg)
Sample preparation for Compostte waste

Laboratory o . ek

- laboratory analysis. (ie., [¥ sample (2 kg)
Analysts _ o f .
- shredding and grinding) oImIAon

Figure 3-6 Flow of waste sampling and analysis
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Truck Arrival
v

Interview truck driver for

selecting commercial waste

!

Select the first sampling truck from

commercial waste source, and subsequent

truck with regular mtervals (e.g. once per |

three (3) trucks)

'

Collect about =10 kg of waste sub-samples from

Accumulated sample

(left. middle and right parts of) front, middle and size > 200 kg

hind sections of the sampling truck

!

Weigh and record the mitial weights of

waste sub-samples

!

Directly sort the waste samples into

individual waste components

'

Weigh and record the weight of each

By using composite
techmique, the 2 kg
composite sample is

individual waste component

Remaining »| prepared according to the
wastes Produce composite | percentage of each solid
sample waste category that has
been sorted in 200 kg
Bulk density sample
measurement

Figure 3-7 Waste sampling flow in the landfill site (this is an example for commercial waste)

Table 3-7 shows the on-site waste sampling flow in the landfill site. At first, the truck driver was
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interviewed to determine the origin of the truck (e.g., commercial area). Once the truck's details were
identified, they were guided to the designated sampling location in the landfill site. We took care not
to bias the waste quality as much as possible by guiding the target trucks to the sampling location with
a predetermined interval (e.g., once per three trucks). At least 10 kg each were collected from several
delivery vehicles, for a total of 200 kg per sample. When sampling from each delivery truck, the waste
was sampled from the front, center, and rear of the loading area, respectively, and mixed to ensure that

the waste was representative of each delivery truck as much as possible. (Table 3-8Figure 3-8)

pe = — R

Front section | Middle section | Hind section

Figure 3-8 Sampling locations from each delivery trucks

3.5 Results of waste investigation

3.5.1 Schedule of waste sampling and analysis

The schedule for waste sampling and analysis for FY 2023 project is shown in Table 3-6.

Table 3-6 Schedules of waste sampling and analysis

No Task Start Date End Date
W3 w1

1 [Site entry approval 3111072023

2 |Sampling preparation 1/11/2023  |3/11/2023

3 |Waste sampling and sorting 7/11/2023 10/11/2023

4 Sample preparation for lab analyses 7/11/2023 10/11/2023

5 |Lab analyses 121172023 |30r11/2023

6  [Data analyses 1271172023 |9/1272023

7  |Report preparation and submmssion 0/12/2023 16/12/2023
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Figure 3-9 Group photo taken at the time of witnessing the waste sampling activity, on 7" of
Nov. 2023

3.5.2 Amount of Waste Delivered per Waste Type (Source Category)

Table 3-7 shows the average daily waste delivery volume during the two-week period around the
waste sampling period (October 30-November 12, 2023). The average daily waste delivery during the
period was 2,175 t/d, which is higher than the 1,721 t/d in 2021 in the waste delivery data (Figure
3-10) obtained from SWME in the previous fiscal year (FY2022), suggesting that the amount of waste
received at the Seelong landfill is on the increase, We will continue to monitor the trend of the waste
volume in the next fiscal year's project. It should also be noted that, as mentioned earlier in 3.4.2, the
amount of waste received is expected to increase by about 300 t/d around 2025 with the start of
operation of the Pekan Nanas Solid Waste Transfer Station.

In terms of waste type (source category), residential waste was the most common, accounting for
79.8% of the total amount of waste delivered, industrial waste (non-hazardous waste) accounted for
11.7%, and commercial waste 4.5%. Institutional waste and bulky waste, which were not included in

the waste quality survey, together accounted for 4% of the total.

Table 3-7 Amount of waste delivered in Seelong Landfill (for each waste type (source
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category))

Waste Type
Residential Commercial Industrial Institutional Total
& Bulky
Daily Average of Waste Delivered (t/d) 1,736 98 255 86 2,175
Annal Waste Delivered (Conversion Ref.) 633.479 35810 92947 31547 793.784
(tlyear) *1 ' ' ' ' '
Ratio (%) 79.8% 4.5% 11.7% 4.0% 100.0%
*1: Average daily delivery volume simply multiplied by 365
900,000 35,000
Population %

z 700,000 2

3 26,000 =

G 600,000 ©

3 g

S 5 500,000 20000 B

= L

o > =

£ = 400,000 15000 £

S §

£ 300,000 =

= *The volume of collected waste in 2022 is estimated 10,000 2

o
E 200,000 by multiplying the volume of collected waste from - 2
< 100,000 January to October by 12/10. ’
0 0
2011 201z 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

Figure 3-10 Trend of the annual waste delivery in the Seelong Sanitary Landfill
(Reprinted from the FY2022 report)®

5 Source from Malaysian population data : Department of Statistics Malaysia Official Potal
(https://www.dosm.gov.my/v1/index.php)
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3.5.3 Waste Material Fraction

@Sorting into Waste Material Fraction

- '/'/ia'

g~

@ Sorting into Waste Material Fraction

Figure 3-11 Picture of waste sampling and material fraction sorting work, on 7" of Nov. 2023
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Table 3-8 Waste material fraction analysis results for each waste type (source category)

No. |Material Sub-fraction Material Fraction (wt.%wet)
Fraction Residential Commercial Industrial Mixed waste
1 Food Waste 324 33.2 5.2 24.2
Avoidable Food Waste 113 15.8 28 104
Unavoidable Food Waste 211 174 24 13.8
2. Fruit Husk - 20 0.0 0.0 04
3 Yard Waste - 0.3 0.1 0.6 0.0
4. Paper 14.6 221 19.6 111
Mixed Paper 21 6.4 0.8 14
Newsprint 0.0 0.0 0.0 0.0
Corrugated Paper 0.1 37 11.6 39
Non-recyclable Paper 124 12 7.2 5.8
5. |Tetrapak - 0.8 02 02 0.8
6. Plastic 233 22.3 345 294
Rigid 7.2 6.6 95 77
Foam 0.8 15 12.8 3.0
Film 15.3 14.2 12.2 187
7. Dry Wood - 04 82 273 38
8. [Textile - 26 11 17 5.6
9. Rubber and Leather - 04 0.4 03 8.0
10 |Metal” - 19 16 2.7 25
11 |Glass” - 36 57 02 15
12.  [Nappies - 13.7 22 0.1 4.2
13. |Face Mask - 04 0.1 03 0.2
14 |Hazardous Waste related to COVID-19" - 0.0025 00 00 00
15 | other Hazardous Waste” - 04 11 04 04
16.  |others” - 33 20 7.2 8.1

* Not included in laboratory analysis

Table 3-8 summaries the material fraction of all waste type (source categories). The material fraction
varies depending on the waste source categories. For instance, in the commercial waste source
category, the “food waste” was more prominent than others. For the “plastic” waste, it was
more dominant in the industrial waste sources category. “Food”, “plastic”, and “paper” were
the major material fractions for all sources. Meanwhile, however, “Dry Wood” makes up
27.3% of the large percentage of the total, as in the case of industrial waste. It should be noted
that material fractions marked with * ("Metal", "Glass, Hazardous Waste related to COVID-19",
"Other Hazardous Waste", and "Others") are not subject to laboratory analyses such as proximate
analysis, ultimate analysis, and ash elemental analysis. Figure 3-12shows photographs of the material

fractions after sorted out.

In Table 3-8 and Figure 3-13, commercial waste demonstrated the highest “Food Waste” material
fraction at 33.2%, followed by residential, mixed, and industrial waste at 32.4%, 24.4%, and 5.2%,

respectively. The high fraction of “Food Waste” in commercial waste is associated with the location
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of waste collection. Based on the data survey conducted from 1/11/2023 to 3/11/2023 (Sample
Preparation, Table 3-5), commercial waste collection covers various locations, including shop lots,
super/hypermarkets, and wet markets. Therefore, it is expected that these collection points are the
major contributors to “Food Waste” disposal, especially in waste collected from wet markets. In
addition, “Plastic Waste” was the second major fraction after “Food Waste” in every waste source, in
which the industrial waste category had the highest “Plastic Waste”, accounting for 34.5%, followed
by mixed, residential, and commercial waste with 29.4%, 23.3%, and 22.3%, respectively. Analysing
"Plastic Waste" sub-fractions, it was observed that "Plastic Film" dominates the composition in
"Residential”, "Commercial", and "Mixed Waste", compared to other plastic sub-fractions ("Plastic
Form" and "Rigid Plastic"). Meanwhile, the "Plastic Foam" sub-fraction in industrial waste was
slightly higher than other plastic sub-fractions (Figure 3-15). For the "Rigid Plastic" sub-fraction, the
material fraction percentages for all waste sources ranged from 6.6% to 9.5%, with industrial waste

having the highest composition.

In addition, for all waste sources categories, the third major component was "Paper Waste".
Commercial waste had the highest "Paper Waste" fraction at about 22.1%, followed by industrial
(19.6%), residential (14.6%), and mixed waste (11.1%). In the sub-fraction classification, "Non-
Recyclable Paper Waste" emerged as the major sub-fraction when compared to "Corrugated Paper",
"Mixed Paper", and "Newsprint" waste (Figure 3-13, Figure 3-14 and Figure 3-16). However, for
industrial waste sources, "Corrugated Paper" waste was higher than "Non-Recyclable Paper" waste,
constituting 11.6% and 7.2%, respectively (Figure 3-15). Apart from these major material fractions,
other fractions were found to have high percentages in specific waste sources. For instance, as
previously mentioned for "Dry Wood" waste, industrial waste sources exhibited the highest "Dry
Wood" waste fraction at 27.3%, followed by commercial waste at 8.2%, and mixed and residential

waste sources at 3.8% and 0.4%, respectively.

Furthermore, the waste fraction from "Nappies" appears to be significant in residential sources,
accounting for 13.7%, followed by mixed waste and commercial at 4.2% and 2.2%, respectively.
Among all waste source categories, mixed waste sources were observed to have much more noticeable
"Rubber and Leather" and "Textiles" waste fractions at 8.0% and 5.6%, respectively, while the others
demonstrated much lower fractions. For the "Glass" waste fraction, commercial and residential was
observed to have high percentages at 5.7% and 3.6%, respectively, while for metal waste, industrial
and mixed waste was higher, compared to residential (1.9%) and commercial (1.6%). For "Fruit Husk"
waste fraction, it was observed to be present only in the waste from residential and mixed waste source
categories. The waste fraction percentages were about 2.0% and 0.4%, respectively. This low "Fruit

Husk" waste fraction is a consequence of a minor fruit season occurring in November. This low
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percentage of "Fruit Husk" can be attributed to the fact that November was a minor fruit season

compared to other fruit seasons (e.g. July).

Specifically related to fruit waste, it is directly proportional to the fruit season. Taking durian as an
example, Malaysia generates approximately 320,000 tonnes of durian per year, with only 15-30% of
the entire durian being edible. Therefore, an estimated 255,000 tonnes of durian peel end up in landfills

across the country®.

According to the Regional Minister of Agriculture Offices in Johor and Pulau Pinang, the fruit season
is considered minor in November. In Malaysia, the main fruit season occurs from April to July in
northern Malaysia and June to September in southern Malaysia. In addition, for some regions

experiencing a dry season, durian harvesting takes place from November to January’.

6 Payus, C. M. (2021). Durian husk wastes as low-cost adsorbent for physical pollutants removal.

T Jabatan Pertanian Negeri Johor. (2018). Pengurusan Perosak Bersepadu (IPM). , Jabatan Pertanian Negeri Pulau

Pinang. (2020). Buah-Buahan.
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Figure 3-12 Photo of Waste Material Fraction after sorting
a) sample selection process, b) sample sorting process, ¢) food waste (ci: unavoidable and cii: avoidable waste), d)
fruit waste, ) paper waste (ei: mixed, eii: corrugated and ciii: non-recyclable paper), f) tetrapak, g) plastic waste (gi:
rigid, gii: foam and giii: film), h) dry wood, i) textiles, j) nappies, k) metal, 1) face mask, and m) hazardous waste.
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Figure 3-14 Commercial Waste Material Fraction
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Figure 3-15 Industrial Waste Material Fraction
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Figure 3-16 Mixed Waste Material Fraction
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Table 3-9 shows the results of the material fraction analysis for the four waste types (residential,
commercial, industrial, and mixed waste) obtained this time, which were reclassified into the material
fraction categories common in Japan. Here, "Nappies", which has high moisture content, are classified
as "Kitchen waste/Food waste". It should be noted that the composition of "Residue (fines<Smm)"
(i.e., miscellaneous waste of Smm or less) was left blank as such material fraction was not set by Uni-
Technology. In addition, the results of the material fraction analysis voluntarily conducted by SWME
in 2022 (previously reported in the FY 2022 project) and the example of material fraction data of

Japanese residential waste are also listed in the table.

The results of SWME's voluntary analysis in 2022 and the results of this time analysis of residential
waste and mixed waste were similar, but the results of the 2022 analysis showed a higher percentage
of "Wood, Bamboo, Grass and Straw". The percentage of "Kitchen waste/Food waste" in the 2022
analysis was 38.5%, which was about the median of the residential waste (48.1%) and mixed waste

(28.8%) in the analysis this time.

Comparing the composition of residential waste sampled at the Seelong Landfill with that of
Kitakyushu City (analysed in FY2019), which was shown as an example of Japanese waste, the
proportion of "Kitchen waste/Food waste" was similar in both cities, while the proportion of "Plastic,
Synthetic resin, Rubber and Leather" (23.7%) was about three times higher than that of Japanese waste
(7.9%). The percentage of plastics in the above-mentioned Japanese household waste (Kitakyushu
City) is low because plastics for containers and packaging are sorted at households and collected
separately. Conversely, the percentage of "Papers" was slightly lower in the analysis this time (15.4%)

than in Japan (24.0%).

Table 3-9 Comparison to Japan’s Waste Material Fraction®

Material Fraction (Wt%owet) Reference
Residential | Commercial | Industrial | Mixed waste SWM data Japanese
*1 waste data *2

Papers 15.4 22.3 19.8 11.9 13.4 24.0
Textiles 3.0 1.2 2.0 5.8 5.4

Plastics, Synthetic resin, Rubber and Leather 23.7 22.7 34.8 37.4 24.9 7.9
Wood, Bamboo, Grass and Straw 0.7 8.3 27.9 3.8 9.3

Kitchen waste/Food waste 48.1 35.4 5.3 28.8 38.5 46.9
Non-combustibles 5.5 7.3 2.9 4.0 8.7

Residue (fines <5 mm)

Others 3.7 3.1 7.6 8.5 21.2
Total 100 100 100 100 100 100

*1 Waste self-analysis results performed by SWME in 2022
*2 Results of residential waste composition study in Kitakyushu City (FY2019) [Kitakyushu City Environmental Council, 2021]

s City of Kitakyushu, Environmental Council. (2021). The Second Basic Plan for the Promotion of a Circulating

Society in Kitakyushu City. City of Kitakyushu.
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3.5.4 Analysis of Waste Proximate and Elemental Composition

Table 3-10 Analysis results of proximate and combustibles elements composition

Waste Type Weighted

Residential | Commercial Industrial Mixed waste Average
Bulk Density kg/m3 225 202 133 171 212
Moisture %,wet 41.2 27.7 32.6 35.1 395
Proximate Ash %,wet 13.0 14.1 9.2 7.6 12.6
Combustibles %,wet 457 58.2 58.2 57.3 47.8
C %,wet 24.35 31.21 29.29 29.16 25.28
. H %,wet 3.45 4.42 4.18 4.04 3.59
E;;?Zﬁ'b'e N 9%,wet 0.50 1.09 0.45 0.50 0.52
Composition (6] %,wet 16.70 20.18 23.47 22.87 17.69
S %,wet 0.44 0.52 0.50 0.47 0.45
Cl %,wet 0.28 0.82 0.34 0.23 0.31
Higher heating Value (Actual) kcal/kg 2,470 3,614 2,965 3,122 2,584
Calorific Value Low Heatingc Value (Actual)  kcal/kg 2,026 3,192 2,544 2,690 2,144
L(Egit‘ne;‘e';ffl\)’a' ue keallkg 2,231 3,045 2,690 2,639 2,325

*1: Estimated by Steuer's equation based on the results of elemental composition analysis

Table 3-10 shows the result of bulk density and laboratory analyses of proximate composition,
combustible elements composition, and calorific value for all waste source categories. In addition to
the analysis results of four waste type conducted sampling (residential, commercial, industrial and
mixed waste), the weighted average for the amount of each waste type is shown in the rightmost
column. Among the fractions that were not included in the laboratory analysis ("Metal", "Glass",
"Hazardous Waste related to COVID-19", "Other Hazardous Waste", and "Others"), "Metal" and
"Glass" were assumed to have an ash content of 100%, and their three-component, elemental
composition, and calorific value were taken into account in the calculations. "Hazardous Waste related
to COVID-19", "Other Hazardous Waste", and "Others" fractions were not considered here.
Concerning bulk density, the residential waste source showed the highest value, followed by
commercial, mixed, and industrial waste. In addition, in terms of moisture content, residential waste
displayed the highest figure at 41.2%, followed by mixed, industrial, and commercial waste at 35.1%,
32.6%, and 27.7%, respectively. The high moisture content was considered to be affected by the

material fractions of “Nappies” and “Food waste”.

The ash content was not extremely high for any of the waste types, ranging from 7.6% to 14.1%. In
the combustibles, the content of chlorine, a corrosive component, ranged from 0.23% to 0.82% wet,
with the highest value in commercial waste. The chlorine content in residential waste was 0.28%, wet,
which is similar to the level of the waste composition planned for a new WTE facility in Kitakyushu
City, Japan (Shin-Hiagari Waste Incineration Plant, 0.28%, wet), and is not an extremely high number.

On the other hand, the sulfur content ranged from 0.44% to 0.52%, wet, with the highest value also
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observed in commercial waste. The sulfur content in residential waste was 0.44%, wet, which was

notably higher than the 0.11%, wet in the planned waste composition in Kitakyushu City, Japan. °

The measured lower heating value (LHV) (wet basis) was 3,192 kcal/kg for commercial waste,
followed by mixed waste (2,690 kcal/kg), industrial waste (2,544 kcal/kg), and residential waste
(2,026 kcal/kg). The weighted average based on the amount of delivery was 2,144 kcal/kg. The lower
heating value estimated by Steuer's equation based on the results of elemental composition analysis

was higher than the actually measured heating value for all waste types.

The waste composition (Table 3-5), which was set in reference to literature values (results of surveys
in 2011 and 2013) in the FY2021 project, was 56.90% of moisture content, 8.20% of ash content,
34.90% of combustibles, and 1,591 kcal/kg of lower heating value. The weighted average of 2,144
kcal/kg of measured values is 1.35 times higher than 1,591 kcal/kg of assumption made in FY2021
project, suggesting that the change in the lifestyle of citizens in the waste-generating area over a period
of about 10 years has led to lower moisture content and higher plastics content in the waste. It is
suggested that for planning of a WTE facility in the Iskandar region, it will be necessary to review the
waste quality assumptions based on the results of the waste surveys made in this year and planned in

next year.

Finally, Table 3-11 shows the results of ash elemental analysis of each waste type.

9 City of Kitakyushu. (2022, 9 15). New-Hiagari Waste to Energy Plant Construction (PFI) .
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Table 3-11 Results of Ash Elemental Analysis

Parameter Waste Type

Residential | Commercial | Industrial | Mixed waste
Calcium (Ca) wit% dry 245 23.1 26.4 26.7
Silicon (Si) wit% dry 0.017 0.012 0.014 0.014
Aluminium (Al) wt% dry 19 2.0 1.8 3.4
Iron (Fe) wt% dry 14 0.6 0.9 1.7
Magnesium (Mg) wit% dry 1.2 1.2 1.0 1.2
Sodium (Na) wit% dry 9.2 5.3 2.7 1.4
Potassium (K) wt% dry 2.9 3.8 1.7 0.9
Lead (Pb) mg/kg dry 3.2 0.7 <0.01 <0.01
Zinc (Zn) mg/kg dry 87 2143 203 142
Copper (Cu) mg/kg dry 185 216 259 369
Cadmium (Cd) mg/kg dry 0.2 <0.1 <0.1 0.3
Fluorine (F) mg/kg dry <0.2 <0.2 <0.2 <0.2
Mercury (Hg) mg/kg dry <0.01 <0.01 <0.01 <0.01
Titanium (Ti) mg/kg dry 183 293 226 742
Antimony (Sb) mg/kg dry <0.01 <0.01 <0.01 3
Arsenic (As) mg/kg dry <0.01 <0.01 <0.01 <0.01
Chromium (Cr) mg/kg dry 111 76 32 112
Cobalt (Co) mg/kg dry 6.2 9.3 15 12
Nickle (Ni) mg/kg dry 58 24 12 41
Vanadium (V) mg/kg dry 14 16 13 25

3-32




3.6 Future Directions

In next year's project, we plan to continue the waste quality survey of this year's project. The waste
sampling and analysis work will be conducted at the Seelong Landfill in collaboration with Uni-
Technology, as well. The analysis and evaluation of the "non-fruiting season" waste, which could not
be included in this fiscal year, will be conducted. A proposed schedule for sampling and analysis is

shown in Table 3-12.
In the next fiscal year's project, based on the results of the waste analysis conducted this year and
scheduled next year, we plan to review the technical specifications and feasibility study for the WTE

facility conducted in FY2021.

Table 3-12 Waste Sampling and Analysis Schedule in FY2024

TASK START END Year 2024
DATE DATE August September October
Wl ) W3 | W4 | W1 | W2 | W3 | W4 | W5 | W1 | WI | W3
Site entry 11/8/2024
approval
Sampling 14/8/2024 |  3/9/2024
preparation

Waste sampling 4/9/2024 10/9/2024
and waste sorting
Sample 4/9/2024 17/9/2024

preparation for
lab analyses

Lab analyses 11/9/2024 | 1/10/2024
Data analyses 4/9/2024 | 7/10/2024
Report 7/10/2024 | 14/10/2024

preparation and

submission

*: Milestone
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DATE DATE October November December
W2 W3 W1 w2 W3 W4 W1 w2 W3 W4
Site entry 12/10/2023
approval
Sampling 16/10/2023 | 5/11/2023
preparation R
Waste sampling 6/11/2023 | 12/11/2023 %B;_R(j:’l’l/?’\”l 0D4H FEﬁ_C%b_ﬁ ]
and waste sorting
Sample 6/11/2023 | 19/11/2023
preparation for
lab analyses
Lab analyses 13/11/2023 | 3/12/2023
Data analyses 6/11/2023 | 9/12/2023
Report 9/12/2023 | 16/12/2023

preparation and

submission
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NTTDaTa

Session on inter-industry collaboration contributing
to decarbonization

2024/1/11 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING, Inc.
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Sessionl

Presentation on City-to-City
Collaboration between City of
Kitakyushu & IRDA and overview of

the Joint Crediting Mechanism (JCM)

NTTDaTa
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Introduction
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1.1 Kitakyushu City (1/5) -Attractive Resources in Kitakyushu
e ® . gl . Wakamatsu

Surrounded | EEEEEERE 1 LIITIeEE:
by Nature 2 e

Japan's best three
night views

Sunflowers
(City Flower)

Sarakura

‘t‘t Regional
Philippines . g , e _ .
/ Py Specialties gt i ey
l 7 Tomatoes~
Ouma Bamh@o Shoots '

" Population: 939,622
(National Census in 2020)
" Area: 492 km?

Octopuses

“ Leading Companies in Kitakyushu “
£ : : al | 8

© 2024 NTT D/ )|
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1.1 Kitakyushu City (2/5) -Overcoming Environmental Pollution

. Pollution countermeasures
Imperial Steel Works with the trinity

1901
Developed as a steel
industrial city |
¥ Initiatives taken | AL 3

Creating by women's ®

1950 documentary movies gssociations
S T
1960~ e
ie

Seminars with

Seve re Pr()blem academicians

Environmental

x

v monitoring
e w i Developing and promoting
Blue Sea & Sky  [siablishing Polltion Control environmental technology

% City of Kitakyushu Japan A recovered sky

Dredinfgof pollution prevention
o 2024 NTPresen Dokai Bay agreements NTTDAaTa




1.1 Kitakyushu City (3/5) -Experience in Environmental Technologies

-

Cleaner Production (CP) [

Pollution Prevention (End of Pipe)
p

* Evaluation and improvement of raw
materials and fuel use

C P * Improvement of production process

* Thorough maintenance and
management, training personnel, etc.

N

Reduction of

pollutants,

energy conservation,

resource conservation
7

Flue as

Recyclmg and Waste Management
By 'ﬁf cy |

Office aL]t'orﬁ;flon
equipment

Japan’s first and largest project to combine

Pipe Electric dust Wastewater treatment
collectors desulfurization . . . .
W\ equipment Public-Private recycling and environmental industries )
s Partnership . ™
Energy Management Water Business
Manage local energy by the city's regional , ,
energ\g/ conservatioﬁycer\:ter y & Water Plaza : Plant demonstrating water recycling
_ e s || R e Advanced desalination
system
e Combines membrane
treatment of sewage with
seawater desalination
The Yahata Higashida area, Hiagai S\ewage
being redeveloped in an eco- Kitakyushu Smart Community
© 2024 NTT DAT\ friendly way ")\ Treatment Plant Y.
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1.1 Kitakyushu City (4/5) -Providing Technology to Overcome Pollution
to the World

I

n Promotlng ‘international environmental cooperation™ centered on human resource development |
|| in order to utilize its accumulated environmental technology and know-how to improve the environment |
' in developing countries. "

Enwronment

Trainees in Kitakyushu
10,499 from 168 countries

:;JAM Experts from Kitakyushu Experts from Kitakyushu

. 213 to 13 countries 244 to 30 countries [ Ll L
© 2024 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING, Inc. 7 NTTDATa




1.1 Kitakyushu City (5/5) -Two "zeros" and economic growth toward 2050

Realization of a positive cycle between the environment and the economy by accelerating
the export of environment-related technologies and infrastructure

Ze ro

Zero

rowt Carbon-
(recycllng \ _/ Neutral

society) Society)

Contact:

Kitakyushu Asia Center for Carbon

Neutrality (KCN)

3F, Kitakyushu Intemational Village Center, 1-1-1 Hirano,
Yahatahigashi*u, Kitakyushu City, Fukuoka Prefecture
8050062, JAPAN

TEL.+81-93-662-4020
https://asiangreencamp.net/eng/

© 2024 NTT DATA I



1.2 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING, Inc.
NTT DATA INSTITUTE OF MANAGEMENT CONSULTING, Inc. is a consulting firm that continues

to work on socially relevant topics.

* Anticipating social change

. + Designing new societies
SOCIEty * Proposing concrete solutions
to social problems
NTTDaTa

HRSHNT TS —5 REMZAR

Government Companies

» Cross-ministerial policy
recommendations on
social issues

» Value chain engineering
for public-private
partnership

» Supporting cross-industry
collaboration between
companies

» Supporting the transformation
of companies into digital
businesses (loT, Al).

© 2024 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING, Inc.

Socio & Eco Strategic Consulting Unit

In response to urgent issues such as global
warming and the transition to a recycling-
based society, we support our customers in
their efforts to develop smart and sustainable
cities, export infrastructure, a consortium of
local companies and other activities.

NTTDaTa
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Overview of JCM
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2.1 Basic Concept of the JCM (Joint Crediting Mechanism

« Facilitating diffusion of leading low carbon technologies, products, systems, services and
infrastructure as well as implementation of mitigation actions, and contributing to sustainable
development of developing countries;

« Appropriately evaluating contributions from Japan to GHG emission reductions or removals in a
quantitative manner, and use them to achieve Japan’s emission reduction target;

« Contributing to the ultimate objective of the UNFCCC by facilitating global actions for GHG emission
reductions or removals

UNFCCC, Article 6 of the Paris Agreement

1 Reporting and Corresponding Adjustments I

JAPAN i Partner
Country

Leading decarbonizing technologies, etc., .

and implementation of mitigation actions JCM Projects

Operation and management by MRV *

the Joint Committee which consists of V
representatives from the both sides

Used to achieve ) GHG emission
Japan’s NDC < JCM Credits > reductions/removals

Source: Ministry of Environment, Japan *measurement, reporting and verification

© 2024 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING, Inc. 11 NTTDATa



2.2 JCM Partner Countries

Japan has held consultations for the JCM with developing countries since 2011.

Currently, Japan has established the JCM with 28 countries.

Year of conclusion

2013

2014

2015

© 2024 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING, Inc. 12

Mongolia
Bangladesh
Ethiopia
Kenya
Maldives
Vietham
Laos
Indonesia
Costa Rica
Palau
Cambodia
Mexico
Saudi Arabia
Chile

2017
2022

2023

Myanmar

Thailand
Philippines
Senegal

Tunisia

Azerbaijan
Moldova

Georgia

Sri Lanka
Uzbekistan

Papua New Guinea
United Arab Emirates
Kyrgyz

Kazakhstan

NTTDaTa



2.3 JCM Subsidy Program

« Scope of the financing: facilities, equipment, vehicles, etc. which reduce CO2 fromfossil fuel

combustion as well as construction cost for installing those facilities, etc.

« Eligible Projects : starting installation after the adoption of the financing and finishing installation

within three years.

2023 is approx. 15 billion JPY
(approx. USD 109 miillion) in total
by FY2025 (1 USD = 137 JPY)

of Japan

Budget for projects starting from FY [ Government ] + Includes collaboration with projects supported

Finance part of an investment cost Conduct MRV and expected to deliver
(up to half) JCM credits issued

by JICA and other governmental-affiliated
financial institute.

International consortiums
(which include Japanese entities)

Source: Ministry of Environment, Japan

© 2024 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING, Inc. 13
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(Ref) Projects supported by the JCM financing programmes

Solar power, FARMLAND Co.,
Lid., Chile

Floating Solar PV, TSB Co.,
Ltd., Thailand

Indonesia

*ower Generation Project

mal P t, MHI,

Energy efficiency [Consumer sector]

f\@

refining ple
Electric

rp. Indonesia

transceiv
KD

LED street lighting s
with wireless network
MinebeaMitsumi, Cambodia

Materials, Vietnam

Powe

Meths

Waste to Ene

JFE engineering,

© 2024 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING, Inc.
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2.4 Organization at Implementation Phase

Required organization scheme for JCM subsidy application

( N
Ministry of the S R
Environment Ja pan J\Ilini'ilr_\lithel‘.m'inmnwm

o

Global Environment
Centre Foundation
(GEC)

L , GEC
International Consortium
$
-apanese - ( Local Partner
_ Representative e > C
Subsidy max 50% Company ) Consortium | ompany

»Management of project agreement »EPC and O&M of the |
»Reporting GHGs emission project

reduction » Monitoring of GHG

emission reduction etc.

v

[ EPC Contractor ]

» EPC and supervising of
installation
» O&M support etc.

© 2024 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING, Inc. 15 NTTDATa



2.5 JCM Financing Programme by MOEJ (FY2013~2022)

Total 234projects (26 partner countries)

[ ®Model Project: 222 projects{including Eco Lease: Sprojects), mADB: 5 projects, =

138underlined projects have been started operation.

Cambodia:é _pmju:ts ]

WLED Siraet Li o 200KW Solar PV al Inlermatisnal Schoal® |
o Solar al Chiller VeErlers Tor
L =y OITIeSS r Plant @00, T |

Myanmar:B projects ==

® 700K Weste o Energy Plant® lBrewi?_q s_reil_ium iy | |
Erewary Faclory @ Once-theaugh Bailer in Instant Noodle Faclar |
iiﬁn& T ﬁu.#. Power E‘Hafnn |

i i i & 7 3MW Solar FY | | |

LN asle Heal Recowery in Cement Plant

® Brawir ms and Biogas Boder Io Brewary Facto | |
i
Bangladesh:5 projects [ | .'I
& Cenlrilugal Chilksr ®Laom al Weaving Factory* | | | { II
& 315 = i BT | |‘ i
& Canirilugal Chiller®

WHigh Efficiency Transmission Line ‘ [ {

Maldives:3 projects ———————
® 1BEKW Salsr Power on Schaol Roofinp® i

mSmart Micor sLarm |I
mGrealer Male Waste lo Energy Praject |I
Saudi Arabia:3 projects |

:Eu’.mmlEm in Chiorine Production Plant lI

Ethiopia:1 project |
Kenya:5 projects |_-'13u|-m i |
# 1MW Salar PV al Salt Factory™
: 2:3}-1L'.l Suls: Py om 230KW Solar PV and Staracge Batter

® 1.5MW Solar PV ——— /
Laos:7 pro; f

# REDD+ throudgh controling shsh-and-burm .
l;mulﬁms haErmrs ® DI Thasling Saler PV* ||"
P P Salar PV iﬁ# Solar BV !

L)
#Amarphous rarsformers? ]

Thailand:51 projects

® Energy Saving sl Convenience Slare
.EF".HEH CE BT B Eunpn-_ﬁul'
& Air Condilonn, Tem f Chiller

| feress o

& LMW Solar P on Faclary Rooflap®  #® Upgrading Air-saving Leam®
TRl T oge] Chiler 0 Tie Tecdony ié-genel%ﬁun in Euhr:;ﬂ:ﬁ Factory*

«ct, # REDD+: 2 projects, aF-gas: 4 projects) Other 1 project in Malaysia

68 projects with * have been registered as ICM projects.

Mongolia:9 projects

| @ Hizal Oniby Boiler [HOB*
| L] oikar Hi
alh

=

I‘ul'lc.'t Nam:45 projects

o e iy S8 I
L= [l I [l

#High Efficiency Chiller &
& T-gas Recovery and Dedica Eslruchon

®Air-Canditioning System and Ar Cooled Chillers

» TN Sl Py f oo e @i
ey

- Oifice Building ® MW Solar Py #1

#0EMW Solar PY @ 5.BMW Solar Pv @2 SMW Solar PV
@ ZDMW Biomass Power Plant & 16MW Mini Hydro Power Plant &7 980W Salar PV
5. 7MW Sclar PV 8 4EMW Offshore Wind Power @ 1LEMW Solar PV

[Phillipines:17 projects

| @ L 53MW Rooltop Solar PV * @& 1MW Roollop Solar FY

. T [] okar
| @7 Solr PV [Eoo Leass) ®EOMW Salar PY
| =Bio Pawer Generalion snd Fuel Conversian
| Eﬁﬁﬁ Hinary Gecihermal Power Generatian

® 14, 5MW Mini Hydro Power Plant
5 EMW Binary Geolbermal Pawer Generalion

Palau:5 projects
® 370kW Solar PV for Commercial Facililies*

- iTes]
@AW Soler PV Tor Coenmercial Facilities 14

LK i [ERt
o TFW Saler PV Jar EErdeEt

; E #Helr ?Hdllﬂrl S%Lem'

il alar T L] 1linig) o Orss
aste Hesl Recovery in Cement [T .&Htﬂtfd[lﬂﬂ ;Elem P @ AR Solar Py
S Sy TR B it » AEarT B
& Bailer T in T

#Jon Emfla% Mermibirane Elechrolyzer
L T

Plant & Fr-condilaning Contral System

- o &

L] i T

& Riomass Eu-ﬁrmrdl.i:ln %xsl.ern
L i In ial Fark
& F-gas Recovery and Destruction Scheme
®Heal Exchanger in Fibar Factor B 1MW
» S Sokr E'D' L GF Galar P -

® 32MW Salar PV and Floating Salar PV ®23MW Solar PV
®35MW Salar PV and Storage Batlery @ 2MW Solar PV3

W&

® 1 _3MW Solar PV (Eca LlEdBE: ®0 13MW Salar PV [Eoa Leusei ® Gas Co-generation Syslem & 22MWSalar PV & Onee-tha

. asle Heal Recowver - L ® 2 9MW Solar PY & 1MW Solar Y

® e thane Avoidancs and ;i:rruhb Boiler in Fruit Procsssing Factoey ®1.6MW Solar PV {Eco Lease) 3. 5MY Hydro Poswer Plart
© 2024 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING, Inc. 16

® Co-generalion in Fber Facton ® Biomass Boiler
'Eﬁﬁh Tolar PV .E.&MW Sular PV anid Eﬁgﬁuchﬂm

- olar ting Furmace
Ealar Py @ Canlrifugal Chillsr o Madhinary Faclor
TN =olar Pe 2 l:.?HWI hr Pv wih Bloccharn E‘Flnﬂlngv
i';'.'ku:l:-'lhrulﬁgh Boiler in Garmenl Faclony
L] B, Bran

- LISIre Asbewa

L] TpLton 1T L]

®6MW Hydro Power Plantl

& 2 1MW Salar PV in Farm*
u aling Kenewal
® 15MW Solar PV

{ | m Digital Tadlwrav_hs" ®Armorphaus ransformers1*  ® Ar-conditioni
|I |"| r-condilian i Lers Fackor ® Lonlane Formation Facall
|

L
| ® 20MW Flash Geothermal Power Plant @ Air Conditioning System
| & F-gas Recovery and Destruction Scheme® 2EMW Binary Geolhermal Power Gareration
®#IMW Solar PV @0.BMW Salar PV (Eco Lease)

Indonesia:49 projects

® Centrifugal Chiller at Texlile Fat."l.urr_:'

L rigarants Bo Lo i Industrys*

#Centrifugal Chiller at Textile Factary 2*
L] EUmﬁ El‘ur PV and Slorage Baltery®
® Cenlrl Chiller_at EK[IE Faclar 5‘

L Al ko Aar-san I

& Smar el n slein
wGas En-?gneru'l.inn IS_'EErrlf

L BN ikt i lal il
regtment
5 IRy lavel ®ChG-0

® Rehabililation al %&_}ra Prwar Mant ® 12MW Biomass Power Plant @ [njecticn Molding Machine
- o o Fower ® T0FI Hydro Power Plant2

& BMW Mini Hydro Power Plant
®GMW Hydro Power PMant3

&8 3MW Salar PV in Farm *
ilers W Irmproving

® 10MW Salar Py
rerdy Secion & Fuiel rmerﬂr.\ﬂ by Intraduction o

o L :
Modal Shifll with Reefler Container @ Inverlers for Raw Waber Intake Pumy
Tl Diesir Tehierme ® Biomass Bodes o Chemical FII:EE ® G/ solar By
84 i ] - [Fir Tler 1 Facd Tackor
r

# Biprmass Boiler # Biormass Co-generation System w Ar condfioong i

1
] #'Wasle o Energy

e ower Plant @ 13MW Salar PV

& Chiller and LED A F-gas Recovery and Miked Combustion Scheme

#0AMW Salar PV [Eoo Leass)

®{.EMW Salar PV

Mexico:5 projects

& 1MW Power Generstion with Melhane Gas Becovery
{=ni]

& Onee-Through Boder and Fusl Swilchi

o O Sl B SO Sl POT

® Energy Bificient Distillation System

& 1.2M'W Ro Solar P *

x,_\_\_x

Chile:13 projects _

» 1 F.ruul'!DE Salar Pt -
ice Hus r Generation

L
® 3 Solar PYlt @ 3MW Solar FY2

Costa Rica:2 projects
& 5B Solar VS
#Chiller_and Peat Recovery Syslem

] ol Py SOMW Solar PV
0NN Solar PY2 #3MW Solar PY3
& B Solar PV S9N Solar PY1
5 Solar PY2 ®ATMW Salar PV

® 10MW Salar Py
-

®Enerdy Saving ol Convenience Slare®

@ Davible B -Iype Heat Pump®
& S0ENY Waste Heal F%nﬂl[ in Cerment Indusirg*
wFeqeneralive b

L] rr% d Carlons Process®
@ Lenbrilu THITRT= s
#Unce-through Boiler in Pl Factony ™
# Dnee-lhrough Boiler in Goll Ball Faclong®

o ool shish-an

it Clity*
L]

i Weavi i ] i Io Sales Sloces
T @ 0 SHW Saler h’.&s Cogeneraton BT
-Diasel i iz BiLE

@ Boiler Lo Carlon Box Faclor
»EMW Hﬁrn Tower Planis Dgﬁﬂ Hydro Pavwer Planl &4 2MW Salar Py
@ Thermal Jil Healer u&sl.errl ®3_3MW Roafop Salar P
L ro t Planl # High Efficiency Auloclaved

b Bailer in Chemical Factary @ 5EW Solar PY lelll"h\' Solar PV @2 1MW Solar PV

® Energy Saving and Solar

NTTDaTa
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2.6 JCM Subsidy Detail of Cost-effectiveness and Payback Period

Points of Attention Regarding Application for JCM Subsidy
« Subsidy rate changes depending on the contents of the project and country.

Adoption number of similar technology in o
the country to implement the project - 1~3

Maximum Maximum Maximum

Subsidy rate 50 % 40% 30%

« There are 2 Check points to get subsidy
1. Cost effectiveness for subsidy vs amount of reduced CO2

[New Criteria from FY2017)
Regardless of the amount of subsidy, Cost effectiveness should be less than

4000JPY/t-CO2 (approx. 35USD/t-C0O2)

3,000JPY/t-CO2 (5 or more similar projects in one country)
2,500JPY/t-CO2 (10 or more similar projects in one country)

2. Payback period
« Payback period should be longer than three years.

© 2024 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING, Inc. 17
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Session?2

Presentation on Overview of Inter-
industry collaboration project in City-
to-City Collaboration
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3.1 Project Overview

Creation of Zero Carbon Advance Areas based on city-to-city collaboration

» Iskandar Malaysia, in Johor Malaysia, is the second economic city. (Land Area: 2217km2,Population:about 2.23 million people)
b . & » From FY 2019 to FY 2021, we have been studying the commercialization of industrial symbiosis, eco-towns, and waste-to-energy projects, Using the experience
N el RS

-y @ and Know-How of City of Kitakyushu. We plan to reflect the results of our three-year project in CDP (Comprehensive Development Plan) 1I.

> Inorder to create a leading zero-carbon area in the Iskandar area, a zero-carbon plan in the industrial and consumer sectors will be developed in FY2022,
b utilizing City of Kitakyushu's expertise in planning for the realization of a zero-carbon city. In addition, we aims to establish leading areas using Japan's advanced
technologies and to create leading projects in the area.

City of Kitakyushu

. IRDA (Iskandar Regional _, .. %A

Development Authority) &

Provide Accumulated Know-Hows

Kitakyushu-IRDA Collaboration Project in 2023

Activityl Activity2

Create inter-industry collaboration projects for decarbonization Introduction of waste-to-energy as a base-load power source
of the industrial sector for decarbonization of the consumer sector

Based on the status of waste heat and wastewater treatment in each company, a Carry out waste quality surveys at the Seelong final landfill site, and
study will be conducted aiming at energy management for the entire industrial scrutinise and upgrade the draft project plan, etc.

estate beyond the boundaries of industries and companies, as well as bulk supply
and bulk treatment of waste water for use.
This year, a survey will be conducted on the

(1) Conduct a waste quality survey at the Seelong Landfill Site.

status of waste water and waste heat generation (2) Confirmation of the progress -~ oo o |
in the candidate industrial parks, as well as on the of the waste-to-energy project | (5 swawsowan € i

status of infrastructure development, such as in the State of Johor, Malaysia.

facilities and pipelines for use and waste water.
In addition, candidate companies will be
selected, and a consortium will be formed and
discussed to consider the formation of a pilot
project.

Detailed and el
advanced study of
project proposal

(3) Scrutinise and upgrade the
draft project plan.

NTT Data .
10MC Economic Study

Creation of pilot projects +

Establishment of model areas that can be expanded horizontally within and outside of Iskandar Malaysia
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3.2 Energy consumption and GHG emissions from Industry

Approximately 64% of the energy consumption in the industrial sector in the Iskandar region

is fossil fuels.
In terms of GHG emissions from fossil fuel consumption, natural gas accounts for about 60%,

followed by coal.
—1In order to reduce GHG emissions, fossil fuel energy use must be reduced.

Energy Consumption in Industry, 2019 GHG emissions in Industry by fossil fuel
(ktoe) type, 2019 (t-CO2)

4% 2% 0%

Consumption

Fossil fuel 993.7 Total Emission
Electricity 554.26 2,443,284.6 t-CO2
60%
15%
= Fossil Fuel = Electricity

® Natural gas ® Coal ®m Diesel = Fuel Oil m Petrol m LPG ® Kerosene

NTTDaTa
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3.3 The energy consumption of industries in Iskandar

The table shows the energy consumption of various industries in the Iskandar region. We
would like to investigate what energy is currently being wasted in each plant and consider

whether energy can be used more efficiently.

Subsector

Food, beverages

Share of

energy
demand

Natural
gas

Petrol

Diesel

Fuel Oil

Consumption in 2019 (ktoe)

LPG

Electricity

Others

where

37.7% 484.3 7.84 10.66 7.84 0.31 73
and tobacco
Chemical 15.8% 99.2 4.36 23.10 2520 | 0.81 92
Non-metallic min- Coal
eral products 10.0% 7.5 - 3.22 7.23 35

P 100.92

Non-ferrous met- 0.3% 1 . . 196
als
Iron and steel 4.1% 39.1 - 7.79 1.10 1.93 14
Wood and wood 0.5% 0.3 005 | 075 | 1.2 5
products
Pulp, paper and 0.6% 2.0 013 | 116 - 7
printing
Textile and leather 1.6% 7.9 0.25 1.92 0.71 0.05 14 -
Machinery 8.8% 18 17.66 20.10 - 97 -
Transportation 17% 19 . 1535 . 0.03 9 Kerosene:
equipment 0.06
Not specified €lse- | 15 g 38.0 173 | 806 | 2419 |1497| 204 -

© 2024 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING, Inc.
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For example...

In food, beverage and tobacco

production,

» there are processes for heating and
cooling respectively.

« Waste heat, such as exhaust gases,
is generated, but may be unused due
to temperature, location and time
constraints with available
destinations.

» Large amounts of water are used as
cooling water and then drained away
without any further use.

NTTDaTa



(Ref) Inter-Industry Collaboration Study Project by Yokogawa Electric Co.
Yokogawa Electric Co. has launched inter-industry collaborative study project for the

achievement of carbon neutrality in industrial parks.

This study examines the possibility of collaboration in carbon recycling projects by companies
from different industries, and investigates the current energy balance of each plant and the

recovery and reuse of CO2 emitted from the plants.

Inter-industry collaboration
in a carbon recycling business

-Management via systems-

Exhaust gas containing CO2/
CO2 absorption liquid

Exhaust gas containing CO2/
€02 absorption liquid
e LR

. Hydrogen Fuel
coz CO2 conversion to
capture/processing valuable products

i W Hydrog 5
EE I ogen Manufacturing/supply of Fuel 1 ‘
Fuel steam, electricity & Plastic waste, etc. < ‘f%\
carbon-free hydrogen —_— <
4 £
o>
e : §E 1, Neighboring
Goi district : 2EASE 2
: B3iFig districts
coz2 : 3 ]
: >3 il 2
SE:
&
4
ccus S #Supplied

outside the district from outside the district

Inter-industry collaboration in a carbon recycling business

(Reference) Yokokawa News release

© 2024 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING, Inc. 23

Study on the realization of a carbon cycle business
from the three perspectives of 'effective use of
materials and energy’, 'CO2 capture and utilization'
and 'hydrogen management'.

Leveraging know-how held across the entire
Yokogawa Group:
Digital energy management solutions with real-time data,
site-wide digital twin and unique analytics
Virtual power plant technology that can control supply
and demand on a regional level
etc.

NTTDaTa



3.4 How to utilize emissions from factories
The idea is to utilize wastewater, waste heat and waste from the factories in the following ways.

Emissions from factories How to utilize

i
Drainage > Reuse ] Energ_y :
! production ]
| |
Waste heat »  Used as heat/steam i Electricity i
Valuabl duct i i i
> : .~ dluaple product conversion
CO2 (exhaust gas) » Collection and treatment > (fuelspand chemicals) ! ]
| |
! Hydrogen 1
eco-town with > Reuse ! yarog :
Industry Symbiosis ! !
Waste . : :
(food, paper, plastics, etc.) Recycle ! Methane !
| |
> Used as fuel : !
L e 1

Products are used at each factory

Supply energy to each factory

© 2024 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING, Inc. 24 NTTDATa



3.5 Integration of treatment facilities to improve treatment efficiency

Integrating treatment facilities for wastewater, waste heat, etc. to improve the efficiency of waste
treatment.

Integrating and sharing facilities within
an industry can make processing more

efficient!
A

| X
L\
phy by Bay B2

At the moment, if each company handles
its own waste: -

Collect
Extra costs due to drainage and &
processing at waste heat in Large facility
each small one place
facility:--

Drainage treatment facility/
Combined heat and power

L WL
--- TR --- T
<>
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3.6 Interviews: questions

With regard to the questions to be asked of each plant, we consider the following;

We would like to include the concept of eco-town with Industry Symbiosis by asking not only about
waste heat and waste water, but also how waste is treated.

1. Does your plant use renewable energy?
v'If so, What percentage of the energy used is renewable energy?
2. What types of waste are produced in the factory? (e.g. food, paper, ceramics, metal)
1. How is it treated? (Disposal or recycling?)
3. How are wastewater and waste heat treated?
1. Is each treatment managed centrally within the industrial estate? Or are they managed at each plant?
2. Are wastewater and waste heat treated in your own plant? Or is it outsourced to others?
4. Equipment owned by the company:
1. Does the factory own heat utilisation equipment (eg. Boilers)/power generation facilities?
2. If yes, how many they are owned?

5. Status of consideration of decarbonisation:
1. Measures that have been considered (electrification, purchasing carbon-neutral fuels)
2. Priorities in consideration (cost, plant operational stability, CO2 reduction benefits)

© 2024 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING, Inc. 26 NTTDATa






2.

Request for questionnaire on treatment facilities and decarbonisation of energy at each plant

We are looking at a system of industrial parks that make optimal use of energy, with the aim of decarbonising the
industrial sector in the Iskandar region.
We would be grateful if you could complete the following questionnaire to help us understand the current status of each
company. (e.g. use of renewable energy, treatment of wastewater and waste heat, information on the equipment they

have, etc.)

Company name :

Type of Industry :

1. Please indicate the main source of energy for company operation.

(1) Please indicate the main source of energy and energy provider for company operation.

Source of energy Note

Purchase electricity from the grid Energy provider :
Energy provider:

Renewable energy sources (off-grid for operation self-

consumption)

Other sources/remarks/comment:

(2) Please indicate knowledge/awareness whether or not the electricity you purchase is derived from

renewable energy sources by ticking " v " in one of the relevant boxes for the applicable options.

Options

All of them are renewable energy sources.

Partially renewable energy sources.

No renewable electricity is purchased.

Not sure

If you answered 'partly from renewable energy sources', please indicate the percentage

of your total electricity consumption that is purchased from renewable energy sources.

Percentage of renewable energy purchased %

(3) Please indicate whether any of the steam used is purchased from other companies

by ticking " v " in one of the relevant boxes for the applicable options.

Options

Do not use steam

All use steam purchased from other companies

Use some steam purchased from other companies

Not purchasing steam from other companies

Please enter the Schedule Waste code that is being emitted by your company.
(Select from pull-down menu — refer Appendix B)
In addition, please indicate the amount of each waste generated (t/year) and "v " for one of the applicable

options in the disposal method.

amount of waste generated Disposal Method

Schedule waste Code
(t/year) Landfill Incineration |Recycle Other

gl bhlw|IN| -




Ol N O

2. Please provide information on waste water and waste heat treatment facilities and methods.

(1) Please indicate a "v " for one of the applicable options for each treatment.

Options Waste water | Waste heat

Batch processing in industrial parks.

Processing by each company

There is no processing.

No waste water or waste heat is generated

(2) If treatment is carried out at each plant, indicate ' v ' if the treatment is carried out
at the company's own plant and 'x' if the treatment is outsourced.

Options

Waste water treatment

Waste heat treatment

3. Please indicate the energy saving measures implemented in your company.
(1) Areyou implementing energy saving measures in your company?

(e.g., replacement with LED lighting, replacement with high-efficiency air-conditioning equipment, etc.)

Yes
No

(2) If you answered "Yes", what specific energy-saving measures do you take?

(3) Do you feel that the energy saving measures you are currently implementing are not enough

to lower your company's CO2 emissions any further?

Yes
No

4. Regarding equipment owned, please indicate 'Yes' in the relevant column if you own one or more of

the equipment listed below, or 'No' if you do not own any of the equipment listed below.

Options

Own power generation facilities (including cogeneration) *1

Own heat utilisation facilities*?2

21 Emergency equipment should be excluded from the response.

X2 Heating and cooling equipment such as boilers and industrial furnaces that use fuel oil, gas, etc.

If you answered 'No' to both questions, the survey is closed.

5. This question for those who answered in question 4 that they own their own power
generation equipment. (If you do not have your own power generation facility, please go to section 6.)

(1) For private power generation equipment, please state the type of equipment installed.



Type of power generation equipment

Facility

1 Examples of power generation facilities include :

Steam turbine, gas turbine, gas engine, gas turbine combined cycle, etc.

(2) Please entera"v " in one of the relevant columns for the applicable option regarding the status of

consideration of fuel conversion and decarbonisation of on-site power generation facilities.

Options

Measures already in place

Not yet implemented but policy has been decided

Currently under review

Not currently under consideration but will be in the future

Not currently under consideration and will not be considered in the future

(3) This question is asked of those who answered in question (2) that they have already

implemented measures or that they have not yet implemented measures but have

decided on a policy.

Please put a'v'in the appropriate column for all applicable options for the measures/policies

that have already been implemented or decided upon.

Contents of measures/policies Additional information™!

Eliminate on-site power generation

facilities and purchase grid electricity

Purchase carbon neutral LNG

Retrofit or upgrade facilities and

convert all or part of the fuel to

Retrofit or upgrade facilities and

convert all or part of the fuel to

Retrofit or upgrade facilities and

convert part or all of the fuel to biomass

CO2 capture and utilisation

Other ( )

%1 Please provide any additional information on the content of the measures/policies (optional).

6. This question is asked of those who answered that they own heat utilisation equipment in question 4.

(1) Please indicate the number of heat utilisation facilities you own by type of facility in the table below.



Type of heat utilisation equipment

Number of facilities owned

Boilers (excluding private power generation equipment)

Chilled and heated water generator

Melting furnaces*1

Heating furnaces*1

Heat treatment furnaces*1

Firing furnace*1

Drying furnace*1

Incinerator*1

Other furnaces

Other heat utilisation equipment ( )

% 1 Furnaces are classified as follows.

Melting furnaces: furnaces for melting objects.

Heating furnaces: furnaces in which objects are heated by an open flame with fuel

Heat treatment furnaces: Furnaces in which objects are heated and cooled above a certain temperature.

Firing furnaces: furnaces in which the object is baked at a temperature below the melting point.

Drying furnaces: Furnaces in which objects are dried and baked.

Incinerator furnaces: Furnaces in which objects are burnt.

(2) Please entera"v " in one of the relevant columns for the applicable option regarding the status of

consideration of fuel conversion and decarbonisation of heat utilisation equipment.

Options

Measures already in place

Not yet implemented but policy has been decided

Currently under review

Not currently under consideration but will be in the future

Not currently under consideration and will not be considered in the future

(3) This question is for those who answered in question (2) that they have already implemented measures

or that they have not yet implemented but have decided on a policy.

Please fill in the details of the measures/policies that have already been implemented or decided on,

and the heat utilisation equipment covered by them.

- Types of
Contents of measures/policies ]
equipment3¥1

Additional information™?

Electrification (replacement with

electric furnaces, etc.)

Elimination of boilers etc. and purchase

of carbon-neutral steam from other

Purchase carbon neutral LNG

Retrofit or upgrade facilities and

convert all or part of the fuel to

Retrofit or upgrade facilities and

convert all or part of the fuel to

Retrofit or upgrade facilities and

convert part or all of the fuel to biomass

CO2 capture and utilisation

Other ( )

X1 Please indicate the type of heat utilisation equipment that is the subject of the measures/policies.

Please enter the type of heat utilisation equipment that corresponds to the type of

heat utilisation equipment you have answered in question (1).

X2 If you selected 'Other’, please provide specific details in the 'addiotional information'.

That is all for the questionnaire. Thank you very much for your cooperation.




Appendix A

No Type of Industry
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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

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

No Code Waste

1 SW 101 Waste containing arsenic or its compound

2 SW 102 Waste of lead acid batteries in whole or crushed form

3 SW 103 Waste of batteries containing cadmium and nickel or mercury or lithium

4  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 SW 105 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 SW 109 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 biphenyl

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 Oil 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 Qil or sludge from oil refinery plant maintenance operation

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

33 SW 316 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 Spent di-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
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 Anyresidues from treatment or recovery of scheduled wastes
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Tanjung Langsat Industrial ComplexicBW\T(d. EE{EEELDFAREROIER. IR THRPEE
ZEESH. J-I23vTzREUE. D—723vTATIXICMEIE(CEE T 255 U E R LEE DI T
JhzsR AU E TV > — M OEIEZSIN{EEICURFEUT,

TIME PROGRAMME DETAILS

9.30 a.m. -|Registration (with breakfast)

10.30 a.m.

10.30 a.m. -|Welcoming remark

10.40 a.m. By Head, Resilient Environment (IRDA)

10.40 a.m. —|Session 1:

11.00 a.m. Presentation on City-to-City Collaboration
between City of Kitakyushu & IRDA and
overview of the Joint Crediting Mechanism
(JCM) by MOEJ]

11.00 a.m -|Coffee Break

11.15a.m

11.15 a.m -|Session 2:

11.45 a.m Presentation on Overview of Inter-industry
collaboration project in City-to-City
Collaboration

11.45 a.m -|Consultancy & Data Gathering Exercise

1.00 p.m One-on-one session with companies

1.00 p.m Lunch & End of Programme

NTTDAata 8
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MERS i ZOls, EFRIOHEKAIBETE (FEHDNENZEERS
Bahru Stainless Sdn Bhd SERE (MMOF)
Total Pr-OJeCt Management I%iﬂ!@ﬁ%" © TLIC_G(ij(;EﬁE(L—_EFZK'Hpﬁﬂiiﬁiﬁﬁbt(/\égrﬂqﬁ(i@
Sdn Bhd W (JLand)
MSM Sugar Refinery (Johor) | Em&Ei& o EEEZEYICREU BTSSR TEREIEERT
Sdn Bhd Ov)ICEBFIFET 2R ZEMmUIZCENHDS (SB)
Musim Mastika Oils & Fats | iR ¢ PRHRNTVBORBERSYS ThERD, EEIEaS
(M) Sdn Bhd ZEBHOTOEINBERINS, FAEERSYSEL YA T
Nippon Paint (M) Sdn Bhd ﬁ*ﬂ@ﬁ [CREHEIADTEOTULD, BT HIXRBDE R ICEREDE
i RETCH3 (BS)

JLand Group Sdn. Bhd EE - ABE

CO2ZEDLS(CEIURL, ZENEAMDEDICEIRI ZNDULT

IEH(CERN'®HD (BS)
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1 Att RS i-park@Senai airport city

2 Btt MIRY—EX i-park@Senai airport city

3 Ctt TIAFYI B i-park@Senai airport city
= Tanjung Langsat Industrial

4 Dxt TERMA Complex

5 Ext aosE Tanjung Langsat Industrial

Complex

© 2024 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING, Inc|

NTTDaTa

10



2.1 BEO : EEIBFIDBRIR(CICRITEERMEED O 1 MEIHRET

(&%) 7>7—-bMoEHER (1/5)

IREBAULTVWBRENOAN., BERIREIRINF—HROEHZERAL TVWBIEZEIStLH35E Tl
AIUODWTIE, FERALTWR3t (It SHFICEB AL TLRW S, BICBITAREREAS ZEBF AL

TWBEEZBND,
1.1 BALTVZBHOSS, Lk 1.2 AL TLVSRADSS.
" 23 TR —EBROBH OB A DSEAL TSR0
& (%) =
B TRILE(%)
1 At BIXENE—HEALTIS 38 DIEHDEFSERAL T
N
2 Bit BLAEHE—EBAL TS 11 VRHTEESERRLC
3 Ccit A TREEENEBALTOAL 0 VEHCEESERRLC
4 Dit BIrEHE—EBALTIS 57 DEHDSFSERAL T
N
5 Eft B IAEBREDEEALTIRL 0 OIALNSREBALTL

120N

© 2024 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING, Inc NTTDAaTtTa

11



2.1 BEO : EEIBFIDBRIR(CICRITEERMEED O 1 MEIHRET

(8%) 7> —-baERHR (2/5)

720 — NEIEEENMHER SN TOSIEERZEV L FEAEUTAT)LEN., —BBREREN TLSEWLS

FEEREO.
W15
1L AR IBTEREEY)DIESE
187 oAl UHA9) 20t
L it eme SW 204. SW 1(1%\ SW 416. SW ,
2 Bit i I SW 410 v
_ SW 303. SW 307. SW 409
WA s O \ \ \
3 Cit TIAF VIR SW 410. SW 422. SW 311 v
SW 5047 EW 164
SW 307. SW 312. 5
SW409. SW410. SW110.
4 Dit SERS SW422. SW306
SW 408. SW 429 v
SW 109, SW 110. SW 305. SW
5 Eit BRRE 322. SW 409. SW 410, SW 102. v

SW 411, SW 427

© 2024 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING, Inc|

NTTDaTa 12



2.1 BEO : EEIBFIDBRIR(CICRITEERMEED O 1 MEIHRET

(&%) 7>7—-bMaEHER (3/5)

B CBIFBHEK - HERADAIB /535 E U TR, HEKICDOWTIZB A TUIEZIToTWVWRTEEN 31, AL
IBRITOCORLVDON 11T, THZEHEKIREELTUVRVLDON 1t THholz. HEEAMCERAU TIZB - TULIE
ZITOTWVWBDOH 2%t WUIBZIT>TULRLVDON 1t ZEZBHERNFRELEL TLRVON 28 THol,

LIRTF7EEL TR BEKPBEALS5EFEALIFB A TUIEZL TV ELDITIER LRI,

3.1 HEZK-HERVOWLIE 5 3% 3.2 FETHTUIELTVRIES. B TUIELTLS

\/Eﬁg N
4 pus WNEFELTWVDH

BEkanig HEEMULIE BEKaLIE PREMULIE
1 At QB TUEZITOTVD QB TUIEZITOTLD SEIQUsED Bt TOIE
> B @TETEHIKN @ToTHHEN

FEELTULRW FELTLRL

3 Cft GIEZITOTULVRL GIEZITOTLVRL fhfE(CRFE bt (C=EE
4 Dft QB TAIREZITO TS QB TUIEZITOTLD B TR Bt T

. = @TLTEHEN .
5 Eft QEHTIMEHTTE s thn B T

© 2024 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING, Inc NTTDAaTa 13



2.1 BEO : EEIBFIDBRIR(CICRITEERMEED O 1 MEIHRET
(&%) 7>7—-bMoERER (4/5)

PHHNART R RZEL(CEML TVREEIE, BIRMR

RICEIL CTHEHPRFZ XU THD, FHLERIC
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TULRLZS, BRBAEFIARNTR

41 EHTEIRIRER 42 [QVIeSaese, apmc 33 SESBL CUSaTHoIsce

KL TLSH EDEIRE TR EELTNBN 3 (IR ARLL TS 2
LED lighting, Inveter aircond
with centralise control, motor
1 Ait 13 with VSD inverter, inverter (3
air compressor.
2 Bft (FW All lights are LED (FW
3 cit (301 Using LED fgltjggescent light (01
1) LED replacement
2) Compressed Air
optimization
4 Dit 1341 3) Variable Speed drive for 3
Utilities system - Cooling
tower pump and fan motor
5 Ext (01 LED Bulb & Aircond with ()

Inverter
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(Johor) Sdn. Bhd.

MSM Malaysia Holdings Berhad (MSM) @
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Bukit PayongZ 4 DEFIR R DR

Bukit Payong TOREEYIREBAALRZMHFOVT, EEETEDEINAPPEEIREED 2S5
IBERINEZERELIzECS. Worldwide Holdings BhdWAfLUIzEWLDIBERZ AF UL, 22, FIT
A — NI =L TEIBER (SN RBDHFENTLR,

Worldwide Holdings BhdD#IE

WERLDWDE | renter
HOLDINGE « Perbadanan Kemajuan Negeri Selangor (PKNS)O'FiE 9 31 &14E

BT IDEE =1t
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/—TURNINGWASTEINTOENERGY—\ « BEABTLLTUI. A8, IRIBEIBY-EX EEMZSIRIERE
FRY-EXRERAEEIL-7

Worldwide Holdings BhdDF%=%t T#H3Worldwide Environment
(F B2 T-IVNICT, BEMRE (WTE) T35 MORFEIOS 1Y
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sTEIRELUTOEDTHS.

1 | RCHEDITHREOER

@ A AN A IWHIRICHI R HIEBOFRESOEIE
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Q LtiecHEEBODCHEDT (WIEN ALFERIMHEIR) T—HYDEUS
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+ SeelongEFRDIBICHEVNTSHY > T ) %K
- REF (2023FMATFE) LIEREF (2024FEFE) 2L TE
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O FECH
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2.2 FHOQ : REBFIDRRFR(LICRITTA—A0— REIRELV TOEEWFESHFESA
CHERBEDEBATS1-)
LEIRARIE 108 128 h56850. 12H16BFTICOLR—MDIERHTE TIDATT1—IL TE
iiic| 0ol
FY2023
Start End
No | Task Date Date October November December
W1 [ W2 (W3 |[W4 W1 |W2|W3| W4 | WT|W2| W3 | W4
1 Site entry approval 31st Oct
2 Sampling preparation | 1stNov | 3@ Nov
3 Was_te sampling and 7h Nov | 10t Nov
sorting
4 Sample preparation 7h Nov | 10t Nov
for lab analysis
5 Lab analysis 12t Nov | 30" Nov
6 | Data analysis 12t Nov | 9t Dec
- Report preparation 9h Dec | 161 Dec

and submission
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VL.

« 2025%FtE(C(FPekan Nanas Solid Waste Transfer StationDEFRRIA(CAEL). 300t/ dFEE D HBRASIEN RIAFTFNS
CEICBBRIAINENDD.
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C HIEFFAMRT — 5 DEIS

ETOTHE (REFRERNTIV-) (OVWTOTHIERERMDT —HZEUSUT,
LTOCHE (FEENTTI-) [COVTOTHELRERN

No. |Material Sub-fraction Material Fraction (wt.% wet)
Fraction Residential | Commercial Industrial Mixed was te

1. Food Waste 324 332 52 242
Avoidable Food Waste 113 15.8 2.8 104
Unavoidable Food Waste 21.1 174 24 13.8

2. Fruit Husk - 2.0 0.0 0.0 04

3. Yard Waste - 0.3 0.1 0.6 0.0

4. Paper 14.6 221 19.6 11.1
Mixed Paper 2.1 6.4 0.8 1.4
Newsprint 0.0 0.0 0.0 0.0
Corrugated Paper 0.1 3.7 11.6 39
Non-recyclable Paper 124 12 7.2 5.8

5. Tetrapak - 0.8 0.2 0.2 0.8

6. Plastic 233 223 345 294
Rigid 72 6.6 9.5 71
Foam 0.8 15 12.8 3.0
Film 153 142 122 187 it ; et e :

7. |Dry Wood _ 04 32 273 38 Q@ A B~ D RIEE @O HEFERA~ DO RIEE

8. Textile - 2.6 1.1 1.7 5.6

9. Rubber and Leather - 0.4 0.4 0.3 8.0

10.  |Metal® - 1.9 1.6 2.7 2.5

1. [Glass” - 3.6 5.7 0.2 1.5

12.  [Nappies - 13.7 22 0.1 42

13.  |Face Mask - 0.4 0.1 0.3 0.2

14, |Hazardous Waste related to COVID-19" - 0.0025 0.0 0.0 0.0

15, |Other Hazardous Waste” - 04 L1 04 0.4

16.  |Others” - 33 2.0 72 8.1

* Not included in laboratory analysis
©2024 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING, Inc] NTTDAarta 23
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(BF) REIH BEFRRI HOTEIRMHEN

FREEC HOIEFRRAR ISR HDIBXRHERY

Material fraction (wt.%0) Material fraction (wt.%o)
0 3 10 15 20 15

Unavoidable food waste Unavoidable food waste
Avoidable food waste Avoidable food waste
Fruit husk Fruit husk
Yard waste Yard waste
Mixed paper Mixed paper
Mewspaper Newspaper
Cormugated paper Cormugated paper
Non-recyclables paper Non-recyclables paper
Tetrapek Tetrapek
Dry wood Dry wood
Bubber/Leather Fubber/Teather
Textile Textile
Nappies Mappies
Face mask Face mask
Plastic film Plastic film
Plastic rigid Plastic rigid
Plastic foam Plastic foam
Glass Gilass
Metal Metal
Hazardous waste (Cowvid-19) Hazardous waste (Covid-19)
Other hazardous waste Other hazardous waste
Others Others

© 2024 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING, Inc] NTTDAarta 24
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(&%) EXRIH - REIHOTEIMHEL

l

FEZE R HOIEZRRERK AT HOIEFRRERK

Material fraction (wt.%2) Material fracton (wt.%)

0 5 10 15 20 25 30 0 5 10 15
Unavoidable food waste Unavoidable food waste
Avoidable food waste Avoidable food waste
Fruit husk Fruit husk
Yard waste Yard waste
Mixed paper Mixed paper
Newspaper Newspaper
Corrugated paper Cormgated paper
Non-recyclables paper MNon-recvclables paper
Tetrapek Tetrapek
Dry wood Dry wood
Rubber/Leather Rubber/Leather
Textile Textile
Nappies Nappies
Face mask Face mask
Plastic film Plastic film
Plastic rigid Plastic rigid
Plastic foam Plastic foam
Glass Glass
Metal Metal
Hazardous waste (Covid-19) Hazardous waste (Covid-19)
Other hazardous waste Other hazardous waste
Others Others
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C HIEFRME R DTSR

NN OZKECH (2019FERAE) DOIFEFEHEMESOlSeelonggRi&N D5 T IV I U

REEC Ha LT BL. "Kitchen waste/Food waste"DE|&(XMmE CRIEE Tholc— A T,

"Plastic, Synthetic resin, Rubber and Leather"®EI&ESEIY>JUITH (23.7%) D
ANBEARDEH (7.9%) LOEIBIEEZL\ENDH O

Material Fraction (wWt% wet) Reference
Residential | Commercial | Industrial | Mixedwaste | > ' oida | Japanese
*1 waste data *2

Papers 15.4 223 19.8 11.9 13.4 24.0
Textiles 3.0 1.2 2.0 5.8 5.4

Plastics, Synthetic resin, Rubber and Leather 23.7 22.7 34.8 374 24.9 7.9
Wood, Bamboo, Grass and Straw 0.7 8.3 27.9 3.8 9.3

Kitchen waste/Food waste 48.1 35.4 5.3 28.8 38.5 46.9
Non-combustibles 5.5 7.3 2.9 4.0 8.7

Residue (fines <5 mm)

Others 3.7 3.1 7.6 8.5 21.2
Total 100 100 100 100 100 100

*1: SWMEH 12 T2022FE ICEME L - B T o5 R

2 EAMTICHE T ERESAOEMAERE Q019FF) [HLAMTREEZES, 2021]

s CCTRKDIHTHS "Nappies" (FEHED) (CDWVTIE"Kitchen waste/Food waste"(C733ET B US,

+  S[EIDUni-Technologyf DB HT(CH N TIE. "Residue (fines<smm)" (5mmIA T OM4Y)) OIEFEERIEE DFRKEN ROl ZEHELT

WA EZTEE T B,

- BAR AN ORECHBFTSAFYIRERBEZFRED BIUBIEURL TWSHICTIAFYIDEIEMEREO TS, FIHEIC,

"Papers"(3SEIY> T ICH (15.4%) OFEHNEARDEH (24.0%) LOEPRPRDRHNOMRE,
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2.2 BB : REGPFIDARRFEIEICAITTEA—AO— FEIRELU TOREREMFEESMEA

CHBLLEEIH=HT . ATRYITRENS LU HERED SR OFER

A ZNA MBI BT DR FE B D TEICHIOTE. SEEBLPRFEEMFEDN H
BRBEORREZHEIA T, iR HBEZREIVENDDIENREIN

Waste Category Weighted

Residential | Commercial Industrial Mixed waste Average
B E kg/m3 225 202 133 171 212
K5y %,wet 41.2 27.7 32.6 35.1 39.5
— oy K5y %, wet 13.0 14.1 9.2 7.6 12.6
aR Sy %,wet 45.7 58.2 58.2 573 47.8
&S %, wet 24.35 31.21 29.29 29.16 25.28
KT %,wet 3.45 4.42 4.18 4.04 3.59
AT oA R %,wet 0.50 1.09 0.45 0.50 0.52
fiis =% %,wet 16.70 20.18 23.47 22.87 17.69
Wi %,wet 0.44 0.52 0.50 0.47 0.45
R %, wet 0.28 0.82 0.34 0.23 0.31
BT IS ENE: () kecalkg 2,470 3,614 2,965 3,122 2,584
FEPNEE IRAZ S B (S kealkg 2,026 3,192 2,544 2,690 2,144
(BN R ENVE: (HEE) (k1) kealkg 2,231 3,045 2,690 2,639 2,325

*1: SRR B2 I Steuer DU LV HEE

o DHBEESBECTAME (20114, 2013FEDRABER) #SE(CEREUETEICHE(CLEAT, SEIODHTHER TEK D MEURAIFEE
SFFVERTHD (EAMEDHNEFIEL, 144kcal/kg Tld1,591kcal/kgD1.3565) | $I10FEDOBICCHFRAETIVT7ICHIFZHEEBRRAD
ZALIC LB HDIBEKDME. ETSAFYIMEMETURRERRL,

o CHPFIRDEVINDOCHETCERIRICEVEYEERSNT. 7.6%~14.1%DEEH

o KECHPDIER(E0.28%,wetTHD. CNIEEHARDILMNTHDETBICHE GTHEREIRIES) 10.28%,wett BFIZEDKETHD,
1R (C 2 WAL TEARO,

o — . REOEHE=(30.44~0.52%,wetTHD., CNEEERCHICBVWTEROEVEUENESNz, ZREEC HP O (30.44%,wet T
n. BAROILNMN O HECHEE0.11%, wetlCEEAR TR I > THE VK EE TH oI
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3. SEROFE
SR BB Tl TARES 5 £ HE U T 3D,

EEh 2023£FFEE DAY SR - sRRE 20245FE DRSS #t

it Ji6D) PSR - XREERBZEMU2DOOI M,
FEEEERFIOBRZRILICHET  «  AME Development: TPM Technopark YHIT T — MR- avTICENNLT
JeEEEERLEETOS 17 M DIEZ 2T MM (i-park @ Senai FEEMEEO I T NIELOHD T
AR ET airport city/Tanjung Langsat O CEREREE ST T I
Industrial Complex) (CAET 31E R V=27 LDORZEK - EARARRETEISREZ

TECHULTI T — MU ) %E £ 3
. BEENMEZD-—ZXPIRIACET

BIEHRZUNEL
SEEND-2 R o  SEELAERKCSeelongRfRUDIHIC
BEAEFI0RZR/bCEIF  «  Uni-Technologytt&iEi&L. Seelong HULTUni-Technologytt & B TN
feR—=20—REBIREL TOBE BRI DIBICBIIECHE (REZE) 92N SEEEM TSN OIIERE
BEVMREBRBEA PAEEN. REVIFEHMEROSTE(C = | D HeITREVIEDAHT 5 Ml 21T
IO TE CHEFABORERZHFZT. « CHEDPHERICEDE. [HHE3EE
HifeCHBEZRBEIRENDIENR (2021FE) (CEMULEZERE
IEanse hEE DI RRDFE ES LU BZEMD

ECDODVWTRELZEMT S
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(%) IRRFENREVTICHEREATI1-)
FRESFEHRUCHERE - HHE8A~1080KI3N BRI TR 3.

TASK START END Year 2024
DATE DATE August September October
W1 W3 | W4 | W1 | W2 | W3 | W4 | W5 | W1 [ W2 | W3
Site entry 11/8/2024
approval
Sampling 14/8/2024 3/9/2024
preparation
Waste sampling 4/0/2024 10/9/2024
and waste sorting
Sample 4/0/2024 17/9/2024
preparation for
lab analyses
Lab analyses 11/9/2024 | 1/10/2024
Data analyses 4/0/2024 7/10/2024
Report 7/10/2024 | 14/10/2024

preparation and

submission

=: Milestone
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