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Chapter 1 Overview and Background
1.1 Overview

(1) Objective

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

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

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

In 2020, the Paris Agreement finally entered the implementation phase. The Paris
Agreement calls for accelerating climate change by nongovernmental entities, including
municipalities and cities, in addition to the central government, and the "Online Conference"
on Recovery from the New Coronavirus and Climate Change and Environmental Measures
held in September 2020 was a key event in this regard. The "Platform" ministerial-level
meeting also confirmed the need for local government decarbonization policies for activities
directly related to communities and the importance of a local community-led development
approach. In Japan, too, the goal of a decarbonized society by reducing overall greenhouse gas
emissions to zero by 2050 has been declared, and the number of municipalities declaring
virtually zero CO2 emissions has skyrocketed to more than 300.

As described above, the role of cities and municipalities in considering and implementing

specific local climate change measures and projects is becoming increasingly important. In
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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 there is a growing international movement to support
cities' efforts toward decarbonization and low-carbon cities, which are places of activity that
support socioeconomic development. The number of companies that are currently in the
process of developing their own business models is increasing.

In addition, under the current situation of the spread of the novel coronavirus, cities are
being forced to readjust and consider new measures to achieve sustainable development while
dealing with challenges related to the spread of the virus, and it is extremely important to
build new methods and new cities through collaboration among cities.

In light of the above, this project aims to develop a new approach and new cities through
collaboration between Kitakyushu City and the Iskandar Regional Development Authority
(IRDA), both of which have experience and expertise in the formation of decarbonized societies,
and to develop a new approach for the realization of a decarbonized society as well as a new
approach for the creation of new cities that can achieve sustainable development. The project
will conduct research to support efforts by overseas municipalities, etc. to form a decarbonized
and low-carbon society, realize a decarbonization domino, and introduce facilities that
contribute to the formation of a decarbonized and low-carbon society, targeting the realization
of eco-towns that are symbiotic with industry and that also contribute to reductions in waste-

to-energy.

(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: Activities to realize an eco-town with industrial symbiosis
- Activity 2: Activities to realize waste-to-energy generation
- Activity 3: Proposal for a decarbonization action plan (tentative name)

- Activity 4: Identification of JCM-applicable projects

(3) Project methodology

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

The activity item What's in the activity?

D | Feasibility  study  of | Conduct an evaluation study to determine if
advanced treatment of | advanced treatment is possible by combining
designated waste already | technologies of Japanese companies for designated

being recycled wastes that are already being recycled. If more
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advanced treatment is possible than the current
treatment, a study will be conducted with an eye
toward collaboration between Japanese companies
and local waste treatment/recycling companies
(establishment of JVs or SPCs).

Study the feasibility of
using wood, paper, and
plastic wastes that are
disposed of in landfills as

raw fuel at another plant

In cooperation with the Iskandar Regional
Development Authority IRDA), explore the
possibility of using wood and paper waste and
plastic waste, which are disposed of in landfills, as

raw fuel at other plants in the Iskandar region.

Feasibility study on
conversion of landfilled
food wastes and ceramic

wastes into raw fuel

Explore the possibility of collaboration with
Japanese companies that have technology to utilize
raw fuel for food and ceramic wastes that are

currently disposed of in landfills.

Feasibility study of
introducing renewable
energy to industrial

parks

Through meetings with local operators in Malaysia
who have expertise in introducing renewable
energy, etc., the possibility of introducing renewable
energy in an eco-town with industrial symbiosis will

be examined.

(3)-2. Activity 2: Realization of waste-to-energy

The activity item

What's in the activity?

Confirmation of the
progress of the waste-to-
energy project in Johor,

Malaysia

Information on the ongoing waste power generation
project in Johor, including the contractor selection
process and the status of facility construction, will
be collected and utilized for consideration of future

waste-to-energy projects in the Iskandar region.

Investigation of possible
collaboration with local

companies

Continue discussions with local concessionaire
SWM Environment Sdn. Bhd. and others to
explore possible future collaboration on waste-to-

energy and other business opportunities.

(3) - 3. Activity 3: Proposal for a decarbonization action plan

Given that this is the final year of the three-year plan, we will summarize our past activities

in collaboration with IRDA and compile an action plan (action plan) for future decarbonization

efforts.
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(3) - 4 Activity 4: Identification of JCM-applicable projects
While keeping an eye on the timing of Malaysia's participation in JCM, if possible, we will
proceed with the materialization of the projects identified in FY2020. In addition, we will

continue to identify projects by utilizing the local networks we have established.

(4) Performance period
August 31, 2021 to March 10, 2022

(5) Action framework for study

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

Table 1 Implementation System Diagram

Business operators Role

Kitakyushu + Coordination of consultations with IRDA, etc.
Activities aimed at realizing an industrially

symbiotic eco-town

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

power generation

Iskandar Regional Development | + Collection of inventory data on waste discharged
Authority(IRDA) from factories
Collection of local information on waste power

generation

(6) Study schedule

The three-year business plan envisioned for this project is shown in Figure 1. This year is
the third of the three-year period.

Note that the activities of the government and companies were restricted in Malaysia due
to the spread of the new coronary disease, and activities that were possible within the limits

of the restrictions were carried out.
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Fig. 1 Tentative study schedule

1.2 Background
1.2.1 Overview of the IRDA

(1) About the IRDA
The Iskandar Regional Development Authority (IRDA) is a governmental agency established
in 2007 to direct efforts at promoting Iskandar Malaysia. By regulating public and private
interests, it aims to promote the development of a sustainable international city. The IRDA
has three core functions and areas of legal authority for achieving the above objectives.
(a) 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
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sectors and social infrastructure for both local and overseas.

Facilitation

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

environment.

IRDA (Iskandar Regional Development Authority)

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

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

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

development t

Fig. 2 Functions of the Iskandar Regional Development Authority!

(2) Iskandar Development Region

The Iskandar Development Region lies at the southern edge of the Malay Peninsula in
southern Johor, a Malaysian state on the coast across from Singapore. With a population
of around 1.9 million, it is the country's second most important center for economic activity
after Kuala Lumpur. Malaysia's federal government established five economic corridors
(key development regions) during the period of the Ninth Malaysia Plan (2006-2010), with
comprehensive regional development projects being conducted in Iskandar Malaysia.
The Eleventh Malaysia Plan (2016-2020), submitted to the Parliament of Malaysia by
former prime minister Najib Razak in 2015, also establishes the Iskandar Development
Region as a key development region. The five-year plan focuses on five main initiatives:

environmental education and creative clusters, tourism and logistics centers, environment

1 Prepared by NTT Data Institute of Management Consulting, Inc. based on data from the
Iskandar Regional Development Authority's website
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and energy, food, and the development of manufacturing industries focused on oleo
chemistry. Iskandar Malaysia occupies 2,217 square kilometres and comprises five
flagship zones, namely [A] Johor Bahru City Centre, [B] Iskandar Puteri (formerly
Nusajaya), [C] Western Gate Development, [D] Eastern Gate Development, and [E] Senai-
Skudai. This is roughly the same area as the Tokyo Metropolitan area and three times the
size of Singapore. On February 22, 2019, Prime Minister Mahathir Mohamad announced
that Iskandar Malaysia would be expanded to 4,749 square kilometres, suggesting even

more active development is in store for the Iskandar Development Region.
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Fig. 3 Map of the Iskandar Development Region2

The aforementioned five flagship zones making up the Iskandar Development Region

have the following functions and characteristics.

Zone A: Johor Bahru City Centre

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

Singapore via the Johor-Singapore Causeway).

Zone B: Iskandar Puteri (formerly Nusajaya)
Zone activities include Johor state government building construction, attracting
education, medicine, and entertainment industry players, and Puteri Harbour

development. Specifically, the zone comprises an academic city with universities

2 New Straits Times article published February 22, 2019 entitled "Iskandar Malaysia to be
extended, covering more areas in Johor"
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offering foreign curricula, entertainment functions that include a movie filming studio
as well as LEGOLAND and other theme parks, medical tourism and other service

industries, and state government functions.

Zone C: Western Gate Development

This zone is centered on marine logistics centre and power plant development and
contains physical distribution, free trade, and oil storage port facilities. It links to
Singapore via the Malaysia—Singapore Second Link.

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

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

Zone D: Eastern Gate Development

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

which has attracted foreign manufacturing firms from around the world.

Zone E: Senai-Skudai

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

as industry.

3 Ministry of Land, Infrastructure, Transport and Tourism, Ranking of Global Container
Handling Volume by Port (2018 preliminary
figures)https://www.mlit.go.jp/common/000228237.pdf
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Fig. 4 Characteristics of the Iskandar Development Region's flagship zones

(3) Industrial areas subject to the study
(a) Pasir Gudang Industrial Park

This industrial park was established 30 years ago. The area has long been a location of

business expansion into Malaysia by Japanese and other firms. Among enterprises who

arrived in the early years, many are now dealing with aging facilities and equipment at their

plants and are facing efficiency problems.

Industrial park name

Pasir Gudang Industrial Park

Distance from major city

36 km from Johor Bahru

Japanese firms with a

presence4

Adeka Foods (Asia) Sdn. Bhd.

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

(b) Kaasen Preindustrial Senai Industrial Park

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

2019 edition
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Industrial park name

Kaasen Preindustrial Senai

Distance from major city

32 km from Johor Bahru

Japanese firms with a

presence

Panasonic System Networks Malaysia Sdn.
Bhd.

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

Hitachi Cable (Johor) Sdn. Bhd.

Matsushita Precision Industrial Co. Sdn. Bud

and others

(c) Kaasen Preindustrial Terbium Industrial Park

Industrial park name

Kaasen Preindustrial Terbium

Distance from major city

15 km from Johor Bahru

Japanese firms with a

presence

Dan Café (Malaysia) Sdn. Bhd.

J.K. Sumi Wire Harness Sdn. Bhd.

Southern Lion Sdn Bud

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

others

(d) Other areas

In addition to the above, studies are also focusing on finding private companies not located

in the area (those in the Johor Bahru and Kuala Lumpur areas) for high-potential JCM

equipment subsidy projects.

1.2.2 The Malaysian Government's Efforts to Reduce Greenhouse Gas Emissions

(1) Environmental Administration in Malaysia

Prior to the 2018 general elections, ministries dealing with environmental and climate

change issues included the Ministry of Natural Resource and Environment and the Ministry
of Energy, Green Technology and Water ( The Mahathir administration, formed in May 2018,
merged them into the Ministry of Energy, Green Technology, Science, Environment and
Climate Change ( Ministry of Energy, Green Technology, Science and Climate Change
(MEGTSCC), a new ministry responsible for environment and climate change, waste
management (designated garbage), and social experimentation.

The Muhyiddin administration, which came to power in March 2020 after a realignment of the
ruling and opposition parties, reorganized the ministries again, with the Ministry of Science,

Technology and Innovation (MSTI) and other ministries operating independently of
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MEGTSCC. The The Ismail Sabri administration that subsequently came to power in August

2021 has not renamed or reorganized any ministries from the previous administration.

(2) 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 Corona

(iii) 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 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 5 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
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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 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%.

IT1. 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.
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(Consideration of a carbon tax on businesses)

In presenting the 12th Malaysia Plan to the Parliament, Prime Minister Ismail Sabri said,
"We aim to achieve virtually zero carbon emissions by 2050 at the earliest. Detailed
decarbonization policies will be announced after the completion of the long-term review of low-
carbon development strategies at the end of 2022. In addition to a carbon tax, the government
is also considering the introduction of a domestic emissions trading scheme (DETS) as an
economic policy (carbon pricing).

Although reliable CO2 data is necessary for implementation, it will be difficult to realize
this as an immediate policy since many companies are currently only at the Scope 1 (source
adjustment) and Scope 2 (identification of some indirect emissions) stages, and few have

reached Scope 3 (identification of all CO2 emissions in the value chain).

(Penang Institute's Forecasts and Proposals)

If applied to the electricity, transportation, oil, and gas sectors, the carbon tax would cover
more than 70% of annual domestic CO2 emissions. It is also proposed that the initial price of
the carbon tax be set at RM35/tCO2 and increased to RM150/tCO2 by 2028. Furthermore, the
introduction of the carbon tax is projected to increase annual revenue by RM218 to 246 specie

over the next 10 years.

(2) Efforts to reduce greenhouse gas emissions (Green Technology)

In 2009, the Malaysian government established the "Green Technology Policy" based on the
belief that green technology will drive economic growth and sustainable development. The
policy designates four core areas of green technology: energy, buildings, wastewater and waste,
and transportation.

In its National Green Technology Master Plan, the Malaysian government has set a target
of 1.5% of GDP (RM60 billion) to come from green businesses by 2030 by promoting the

adoption of these green technologies. The goal is to make up a portion of the total.

(National Energy Policy)

The main renewable energy-related policy initiatives in Malaysia are as follows.

Malaysia's basic energy policy aims to "develop the economy through secure and cost-
effective energy supply and promotion of efficient energy use" in the 11th National Five-Year
Plan (2016-2020), with the goals of "reducing unproductive consumption" and "minimizing
environmental additions. In addition, of the budget categorized by the seven strategies in the
plan, RM4,342 million (4.9% of the total) has been allocated to "Pursuing green growth for
sustainability and resilience".

The main policies related to renewable energy in Malaysia are shown in Table 3. A feed-in

tariff (FIT) system was established under the Renewable Energy Act released in 2011 to
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promote the use of renewable energy in order to maintain domestic energy production.

The 12th Malaysia Plan in the table is scheduled to be submitted to the National Assembly
by March 2021 due to the economic uncertainty caused by the Corona disaster. Currently
available information indicates that the plan will focus on "economic empowerment"
(creation of new sources of growth such as digital and aerospace industries), "environmental
sustainability" (green technology, renewable energy, climate change adaptation and
mitigation, etc.), and "economic growth and development" (economic development, economic
growth and development, etc.). The plan will combine three aspects of "social reengineering"
(increasing people's purchasing power, strengthening social security networks, improving
people's well-being, etc.).

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

Government Policy on Renewable Energy

1999 Five Fuel Diversification Policy

2001 The Third Outline Perspective Plan (2001-2010))
2005 The Mational Biofuel Policy (NBF 2006)

2009 The Renewable Energy Act

Mational Renewable Energy Policy

2010 Green Technology Financing Scheme (GTFS)
https:/fwww.asiax. biz/news/ 21065/

Energy Commission Act

2011 The Renewable Energy Act (Rev.)

Sustainable Development Business Law

Sustainable Energy Development Authority Act 2011

201372014 The Renewable Energy Act and Sustainable Energy Development Authority Act

2015 The Eleventh Malaysia Plan (11MP) (2016-2020)
2017 Green Technology Master Plan 2017-2030) (GTMP)

2019 Preapration of the Twelfth Malaysia Plan, 2021-2025

(Status and goals for renewable energy deployment)

With the exception of solar power, whose price was initially set at a high level, the feed-
in-tariff system implemented under the Renewable Energy Act announced in 2011 has seen
little renewable energy proliferation due to a degression rate marked by perennial option price

decline. Within the FIT system, a premium rate is set on products produced in Malaysia.

5 Prepared by NTT Data Institute of Management Consulting, Inc. based on NEDO's Survey
Report on Smart Community-related Technology and Service Standardization and
International Trends
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Solar power, for example, carries a premium price with no degression rate, creating
advantageous conditions for companies producing in Malaysia.

Table 4 Renewable energy deployment (installed capacity, unit: MW)8é

Year Biogas Blogas (T, Biomass Biomass (E /2 Geo-thermal Total
REREY) BEM)

2.00 3.16 36.90 8.90 11.70 31.54 0.00 94.20
3.38 3.20 0.00 0.00 0.00 107.00 0.00 113.58
1.10 0.00 12.50 0.00 0.00 65.15 0.00 78.75
0.00 5.40 12.50 7.00 6.60 60.34 0.00 91.34
0.00 15.46 19.50 0.00 12.00 77.81 0.00 124.77
2017 0.00 22.54 0.00 0.00 0.00 38.09 0.00 60.63
0.00 3.60 0.00 5.85 0.00 1.54 0.00 10.99
2% 6.48 53.36 80.90 21.75 30.30 381.47 0.00 574.26

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

deployment is still insufficient to achieve target levels.

Table 5 Renewable energy environmental targets for 2011 to 20507

EMEER [ ——
£ EMSAAT | EB/ ST | ERINKS | ERARE | FH ERE BIXLEX— SMCO2ER | REco2ER |, »mmp
A GWh | RGWh | #EGWh | % GWh | # Gwh EA (U4F) (®)

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

The FIT system will be abolished in 2019, and NEM (Net Energy Metering) is being
introduced as its successor. Under this system, electricity generated by solar panels installed
on the roofs of buildings is first consumed by the installers themselves, and then the power
company purchases the surplus. The NEM 3.0 scheme, which runs from 2021 to 2023, includes
three different schemes: one for households, one for the government and its agencies, and one

for commercial and industrial use.

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

7 Ministry of Energy Green Technology and Water : National Renewable Energy Policy
&Action Plan
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Figure 7 Scheme in NEM3.0

(Green Technology Financing Scheme)

The program is designed to encourage producers and users of environmental technologies
and green energy providers to incorporate environmental elements into specific projects
related to six areas. The government will subsidize 2% of the interest rate for the first seven
years and guarantee 60% of the environmental loans received from financial institutions. The

GTFS 2.0 will only cover environmental technology or environmental-related costs financed by

participating financial institutions and banks.
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The program was launched in 2010 and is still ongoing. Certified companies can be found on
the official website, but as it has not been updated since August 2017, it may have ceased to
function as GTFS 2.0. The program will continue for two years until 2022 as GTFS 3.0 with a
total loan amount of RM2 billion; details of GTFS 3.0 are yet to be determined, but it is
expected to be similar to GTFS 2.0.

<Examples by field>

(1) Energy: Construction and operation of biomass plants and production of energy efficient
products

(2) Water: Recycling of batteries, clothes, and furniture, plastic bag reduction projects

(3) Buildings and cities: Construction of buildings with low heat transmissivity, installation
of high-efficiency air conditioning systems

4) Transportation: Bioenergy generation from grain, production of hydrogen and electric
vehicles

(5) Waste: Recycling business, fertilizer production from waste

(6) Manufacturing: Use of renewable energy in the manufacturing process

BANK NEGARA MALAYSIA

CENTRAL BANK OF MALAYSIA

ﬂlww.gtfs.my P
Gres Teth
(W

(1) Green Project

GREENTECH MALAYSIA

Certificate (Promotions, Green Certification, Monitoring) Coordinator, Regulator
(3) 2% rebate &
2) Loan 60% guarantee
PROJECT COMPANY FINANCIAL INSTITUTIONS
Producer: Max RM50 mil for 15 years max (Credit assessment, financing)
User: Max. RM10 mil for 10 years max l CREDIT GUARANTEE CORPORATION
Maybank ( BPI OCBCBank CCC (Administer guarantee & rebate)

MDY ik uos X»

Standard H“B(
cnmmﬁ RHB®  ArsiNsARYcimBBANK

Figure 8 Overall view of GTFS

(Tax incentives for green technology)

To achieve the goal of increasing the share of renewable energy in the country's power supply
mix to 20% by 2025, it is expected that RM33 billion worth of renewable energy investment
will be required. Therefore, in order to encourage the private sector to invest in renewable
energy, a green investment tax credit (GITA) for the purchase of green technology equipment
and assets and a green income tax exemption (GITE Both GITA and GITE will continue until
the end of 2023, as decided in the 2020 national budget.

1.2.3 The IRDA's greenhouse gas emission reduction initiatives

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

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

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

Not Started
7% Complete
21%

On-going
72%

= Complete = On-going Not Started

Fig. 9 Blueprint Program progress8

1.2.4 Cooperative relationship between Kitakyushu and the Iskandar Regional Development
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.

8 Prepared by NT'T Data Institute of Management Consulting, Inc. based on information
gathered from the IRDA
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() 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

Fig. 10 Path to establishing four key programs for Pasir Gudang

(b) Activities in FY 2015
Kitakyushu conducted the Foundation Building Project for Across-the-Board Expansion of

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

Activity 1: Waste heat collection, cogeneration, and energy-saving efforts in industrial

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 Replication (FY2015 JCM F/S
Japan Vlalaysia

IRDA (Iskandar Regional

Development Authority)

| City of Kitakyushu |

Project Management |

| IGES |

Kitakyushu Asian Center
for Low Carbon Society

City of Pasir Gudang |

Sw Corp (Solid Waste and Public
Cleaning Management Corporation)

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
Managem?:ﬁ Consulting IRDA, local chemical Consulting Inc.
- . Amita Co., Ltd,

Japanese Engineering plants, |.°Ca| food Japanese Eng,ineering
companies processing plants Companies

City of Pasir Gudang,
IRDA, Sw Corp, local
cement companies, local
waste generators

Fig. 11 Overview of activities for developing JCM businesses in Iskandar Malaysia and

supporting the design of systems to advance such development

(c) Activities in FY 2016

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

Activity 1: Deploying cogeneration technologies at factories that require steam

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

1-21



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

in Iskandar Development Area for Expansion of JCM

Company A [ Company B Company C Company D Company E

Project Surfactant Epoxy resin Styrens monomer Polymer Paper bag
— production | productien . production | _production ______ production
Project (Low) (High) (High) (Medium) (Low)
Possibility  ___ " ____________ L T _____ |
| As rojects | . , :
At the present |Already company B proJ As interested in Energy saving targets
o time. it is gct the |is  implementing ~abandoned due to | ... saving are set in factories,
Situation fime 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 various - Energy= ) ther energy  Possibility of using candidates.  Under 5aving with air
saving saving equipment. | concervation, it is  the subsidy scheme. consideration about conditioners, etc., the
implemen considering Renovation to LED possibility of equipment will not be
tation possibility of using  lighting in factory is utilization of subsidy renewed on  timely
the subsidy scheme.  also considered. scheme basis.
..................... e e T e
fi 5
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 decarbonization in the Iskandar Development

Region.

|

LR

Fig. 12 Signature ceremony at the IRDA office

|

(d)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.
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- 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 13 FY2019 activities
(e) 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
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Figure 14: Activities in FY2020

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 decarbonization in the Iskandar
Development Region, which will be used as the basis for future decarbonization efforts in the
region. The project is being implemented with the expectation that it will contribute to the

realization of a society.
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Chapter 2 Activities to Realize an Industrial Symbiotic
Eco-Town

2.1 Overview of activities

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

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

By integrating these two concepts, for example, as shown in Fig. 1, waste and garbage
discharged from plant A become raw materials and energy sources of another plant, and

the energy used is carbon-free energy such as biomass.

lndustrial Symbiosis/Eco-Town1DA A—

FEIEALHHShIREDPLIRLY—%. FOTHEORBHELLTHRATIE. THRLTTHALASEREREOIISY
VORBERFEEURBET

Figure 1 Image of Industrial Symbiosis and Eco-Town!
In the FY2020 project, IRDA took the lead in collecting inventory data on waste

generated from factories in industrial parks in the Iskandar region, with the aim of

simultaneously realizing Industrial Symbiosis and Eco Town.

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



In this year's project, based on the results of the activities in FY2020, several studies
were conducted for the realization of Industrial Symbiosis and Eco Town. First, we
evaluated the possibility of advanced treatment of scheduled waste, which is already
being recycled, by combining the technologies of Japanese companies. If more advanced
treatment is possible than the current treatment, we will consider the possibility of
collaboration between Japanese companies and local waste treatment and recycling
companies (establishment of JVs and SPCs). As for wood, paper and plastic wastes,
which are currently disposed of in landfills, there is a possibility that they can be used
as raw fuel in other plants in the Iskandar region, and we will explore this possibility in
cooperation with IRDA.

As far as the food and ceramic wastes that are currently disposed of in landfills, which
were 1dentified in FY2020, we explored the possibility of collaborating with Japanese
companies that have the technology to use them as raw fuel. In addition to waste
treatment, it is also important to consider the decarbonization of energy by introducing
renewable energy sources in order to realize an industrial symbiosis and eco-town.
Therefore, in this year's activities, we also decided to study the possibility of introducing

renewable energy to the industrial park.

In summary, the activities for FY2021 are as follows.
1) Investigating the possibility of advanced treatment of scheduled waste
2) Investigating the possibility of using wood, paper and plastic wastes disposed by
landfill as raw fuel in another plant
3) Investigating the possibility of using food and ceramic wastes disposed by landfill as
raw fuel
4) Investigating the possibility of the introduction of renewable energy in industrial

parks

In addition, each of the above activities will be advanced based on the division of roles

as shown in Table 1 below.
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Table 1 sharing of action plans

Other
City of companies

Activities Kitakyushu | in City of NTIBIOMC

Kitakyushu

Investigating the possibility of advanced treatment PY PY P
of scheduled waste

Investigating the possibility of using wood, paper
2 and plastic wastes disposed by landfill as raw fuel o @
in another plant

Investigating the possibility of using food and

3 - - ) ([ o ]
ceramic wastes disposed by landfill as raw fuel

4 Investigating the possibility of the introduction of PY P

renewable energy in industrial parks
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2.2 Collecting inventory data

When considering collaboration between Japanese companies and local waste
treatment and recycling companies this year, local companies were selected based on the
inventory data collected last year. In this section, we describe the method of collecting
inventory data. Since it was difficult to travel to the site due to the corona disaster, IRDA

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

2.2.1 Creation of questionnaires (data sheets)

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

investigated were as follows.

(1) Basic information

Company name

Address

Name of person in charge
Department

Contact

Company size

Industry

Product

Are waste currently used as raw fuel?

(2) Waste emissions

Classification of waste

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

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

» Small classification: Specific items, ete.

Waste (solid, liquid, gas, etc.)

The amount of discharge

Discharge frequency

Waste disposal(recover / recycle /dispose)
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Companies entrusted with waste disposal, unit price of disposal

Companies entrusted with the collection and transportation of waste, unit price

(8) Interest in industrial symbiosis

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

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

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

the future?
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2.2.2 Holding local workshops

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

2.2.1.

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

Asia Research Centre)

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

on the day is as shown in Table 2.

Table 2 Local Workshop Programs

Time Programme

9.00 am. - 9.30 a.m. Registration

9.30 am.-10.00 am. | Welcoming Remarks
Datuk Ismail Ibrahim, Chief Executive of Iskandar
Regional Development Authority (IRDA)

Opening Remarks
YB EXCO Tuan Mohd Izhar bin Ahmad, Johor State
Chairman of Committee Investment, Entrepreneur
Development, Cooperatives and Human Resource

10.00 a.m. - 10.30 a.m. | Break

10.30 am. - 1.00 p.m. | Introduction of Industry Symbiosis and Survey Workshop

1.00 p.m. - 2.00 p.m. Lunch

2.00 p.m. - 5.00 p.m. Resume of Workshop
Knowledge-Sharing and Networking

5.00 p.m. End

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

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

disasters.
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2.2.3 Collection, aggregation and analysis of questionnaires
(1) Overall picture of the factories surveyed
After the workshop in 2.2.2, 30 companies submitted questionnaires as a result of

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

Table 3 List of Companies Submitting Inventory Data

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

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

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

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

Shima Electronic Industry (Malaysia) Sdn

11 Electronics and electrical products
Bhd

12 |New Sister Business Recycling and recycling of waste

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

14 Electronics and electrical products
BHD

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

16 BHD Electronics and electrical products

17 |MATERIALS IN WORKS (M) S/B (WASTE | Recycling and recycling of waste
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COLLECTION AND UPCYCLING
COMPANY)

MASTIKA OILS & FATS (M) SDN BHD
18 Food manufacturing
SEASON

19 |swancos ind (m) sdn bhd Chemical products

GOLDEN FRONTIER PACKAGING
20 Papermaking, printing
(JOHOR) SDN BHD

BEYONICS PRECISION (MALAYSIA) . .
21 Electronics and electrical products
SDN BHD

GORIN TECHNICAL INDUSTRY ) )
22 Electronics and electrical products
(MALAYSIA) SDN BHD

23 |TYM Electric & Machinery Sdn. Bhd. Machinery and equipment

24 |Teknoware Asia Sdn Bhd Electronics and electrical products
Yee Cheong Plastic Manufacturer (M) Sdn ]

25 Plastic products
Bhd

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

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

28 Food manufacturing
TECHNOLOGIES SDN BHD

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

30 |Sukano Sdn. Bhd. Plastic products

The plants in Table 3 were organized by industrial park and plotted on a map (Table
4, Figure 3). Pasigdan Industrial Park had the largest number of participating

companies.
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Table 4 Survey: Aggregates of Factories by Industrial Park

Number of

No. | Industrial Park participants in the
survey

1 |Sand Warehouse Industrial Estate 12

2 |Tampoi Industry Estate 5

3 |Tebrau Industrial Estate 3

4 |Tanjung Langsat Industrial Complex 2

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

6 |Tiram Industrial Park & Ulu Tiram 2

7 |Larkin Industrial Estate 1

8 |Industrial Park Main Kempas 1

9 |I-Park @ Indahpura, Kulai 1

ISKANDAR MALAYSIA ROAD MAP .

-
P

I-Park@
Indahpura, Kulai 1t‘-ﬁ

b J\_.-' A L §
- 9 f Teh{lm’; 1
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T

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

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

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

Ceramic waste is broken tiles, which are discharged from a single plant.

446 6

~—

= Wood

= Paper

m Plastic

m Ceramic

= Food

m Metal

= Rubber
Glass

m Texitile

10

Figure 3 One-Scheduled Waste Emissions from the Factory Surveyed (Tons per Year)

In addition, the recycling rate of each one with a particularly large amount of
emissions is summarized and summarized in Table 5. The recycling rate was 70to

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

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

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

(3)Discharge status of Scheduled Waste

Scheduled Waste is a waste that may affect the human body or the environment as
defined in the Malaysian Environmental Quality Designated Waste Regulations 2005.
Figures 5 and Table 6 show the status of emissions and recycling rates of designated
wastes from the plants surveyed. There are a total of 77 types of designated waste,
and when the amount of waste generated is calculated by each type, the waste
discharged from each plant is different in category, and the majority of the waste is
discharged from 1 to 2 factories by type. Therefore, recycling rates were rarely recycled,
or 100%recycled, which was more likely to be extreme. The survey was also available in
Malaysia, where the new corona was prevalent, and the number of responses available
was limited. In order to grasp the actual situation more, it is also necessary to increase

the number of samples.

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

Figure 4 Waste Emissions from Surveyed Plants (Tons per Year)
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Table 6 and recycling rates of designated wastes with particularly high emissions

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

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

waste with high emissions.

2.3.1 Non-Scheduled Waste Review

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

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

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

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

part of the power source for cardboard box production lines.

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

recycled raw material for various plastic products.

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

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

Kitakyushu city has is considered.

Ceramic waste

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

weather.
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2.3.2 Examination of designated waste

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

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

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

Table 7 Waste Recycling Companies in Iskandar Region

No.

Company name

Stage Flora (Johor Bahru) Sdn Bhd

Vast Group Sdn Bhd

Southern Strength (M) Sdn Bhd

C.L.P Industries Sdn Bhd

CBH Recycle (M) Sdn Bhd

CCM Chemical Sdn Bhd

Eng Song Metal Trading Sdn Bhd

Hydro Metal (M) Sdn Bhd

SR Bl RS B N N

JTS Engineering Sdn Bhd

=
e

M&M Recycling Sdn Bhd

—
—

Materials Service Complex Sdn Bhd

=
»o

Metahub Industries Sdn Bhd

=
el

New Sister Business

=
e~

Positive Chemicals Sdn Bhd

=
o

Premier Bleaching Earth Sdn Bhd

p—t
S

Pride-Chem Industries Sdn Bhd

p—t
~

Ranama Resource Sdn Bhd

p—t
®

S&dJ Lubricant Sdn Bhd

p—t
©

SNC Industrial Laminates Sdn Bhd

)
e

TES-AMM (Malaysia) Sdn Bhd

DO
—

Ye Chiu Non-Ferrous Metal (M) Sdn Bhd

As a result

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

recycling flows (Figure 6).
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Figure 5 Recycling flow of designated waste
(for example, the flow of SW322 with the highest emissions is attached)
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Based on these recycling flows, as a result of technical examination with a recycling
company with a business site in Kitakyushu City (hereinafter, Company A), we were
able to organize the main designated waste in the local area and its recycling rate as

shown 1n Table 8.

Table 8 Southern Strength Key Recycled Items

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

Oily waste 12,937 51.4%

Used solvents 8,492 42.8%

Contaminated 1,504 34.0%

soil

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

oil with higher purity by utilizing company A's recycling technology.
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2.4 Feasibility Study on the Advanced Treatment of Scheduled Waste
Already Being Recycled

This fiscal year, in order to study whether advanced treatment of waste already being
recycled was possible, we decided to conduct interviews with local companies, led by
Company A, an industrial waste treatment company. Out of around 20 companies that
obtained licenses for scheduled waste in the Iskandar region in the past fiscal year, we
were able to obtain information on local recycling technology etc. from three companies,
Pentas Flora (Johor Bahru) Sdn Bhd, Vast Group Sdn Bhd, and Southern Strength (M)
Sdn Bhd. Therefore, we approached these three companies first, through the IRDA. As
a result, we were able to interview Pentas Flora (Johor Bahru) Sdn Bhd (hereinafter

referred to as "Pentas Flora").

2.4.1 Overview of Pentas Flora Sdn Bhd

Pentas Flora Sdn Bhd (Pentas Flora) belongs to the Exsim Group of Companies, one
of the country's leading real estate developers. The company is one of the largest
suppliers of refined fuel oil in Malaysia, and offers services related to the management
of scheduled waste to clients in a wide range of industries. It aims to create a sustainable
green environment for all by providing end-to-end solutions for hazardous waste
management. The company provides four main services: 1) scheduled waste
management, which involves the proper treatment and recovery of waste engine oil,
lubricating oil, petroleum, etc.; 2) petroleum re-refining, which involves the recovery and
re-refinement of useful petroleum products such as gasoline, diesel, and heavy oil, in
order to produce reusable energy; 3) protection and preservation of the marine
environment; and 4) analytical testing services for petroleum-based products such as
engine oil, diesel, base oil, etc.

The company’s main plant is located in Banting, a major city in the Kuala Langat
district of Selangor State. It is located in a safe industrial zone, within 18 km from Kuala
Lumpur International Airport, and is built in compliance with the Department of
Environment’s (DOE) safety and pollution control standards and requirements. Their

business model is focused on minimizing waste and maximizing recovery rates.
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2.4.2 Contents of the Interview

(1) Interview Summary

The meeting began with an introduction of the business activities of Pentas Flora and

Company A. After that, Company A asked questions about the specific recycling methods

utilized by Pentas Flora, and the current status of recycling in Malaysia. The meeting

date, time, attendees, and interview questions are listed below.

Meeting Interview on City-to-City Collaboration (Kitakyushu City — Iskandar)
Name (Pentas Flora)
Dates August 4, 2021 3:30 p.m. — 5:00 p.m.
Location Microsoft Teams
Pentas Flora Mzr. Chiau Shis-sun, Mr. Pengsoon Chan
IRDA Ms. Velerie Siambun, Mr. Mamdoh B Dato
Attendees | City of Kitakyushu Mr. Nagahara, Mr. Yamane
Company A Two persons in charge
NTTDIOMC Muraoka, Hamanaka, Yoshikawa (notes)

Interview Questions:

From the pictures on your website it looks like a petroleum processing plant, but do
you do distillation regeneration?

What is the product recycled from the process?

Where is it used? Is there a standard for it?

What is the actual throughput?

Is anything other than used oil filters also distilled at this plant? Is the mixture used
as raw material?

> E.g. 8(glycol), 16(inks), etc.

According to your website, you try to minimize by-products, but what by-products
do you produce and how do you dispose of them?

Is there any waste water generated? How are they treated?

Do you manufacture recycled fuel oil and auxiliary fuels for cement calcination?

Do you need a permit to produce them?

Are there any product standards? Are there any relevant regulations for the fuel?

Do you think there is a demand for this recycled fuel in Malaysia?

(2) Interview Results

From the interview, we learned that Pentas Flora utilizes a recycling method in which

spent engine oil is collected, filtered, and then vacuum distilled to produce refined base
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oil, lubricating oil, and light oil. (See Fig. 6 for more information) The company distills
12,000 tons of engine oil per month, and the products manufactured are currently being
sold to engine oil manufacturers.

The by-products generated during this process (asphaltene, wastewater, sludge) are
also treated separately and recovered as industrial fuel oil (see Figure 8). Also, the
wastewater generated in this process is used for cleaning cars and factories.

Since 95% of base oil can be recovered from waste oil, whereas only 5% of base oil can
be extracted from crude oil, the high recovery rate is a distinct advantage. But since
collecting the waste oil costs extra, we learned that this is not necessarily cheaper than
producing base oil from crude oil. However, as in Europe and the U.S., demand for
extracting base oil from spent engine oil exists in Malaysia. Furthermore, the cost of
collecting the oil can be kept down, as automobile companies and others are currently
collecting spent oil at waste collection centers in an efficient manner.

When asked about alternative fuel used for incineration in cement plants, they told us
that cement plants in Malaysia often use solid waste as alternative fuel because air
pollution control equipment is installed in their kilns. We also learned that while Pentas
Flora can produce 10,000 tons of base oil, the average monthly fuel consumption of
cement plants in Malaysia is 4,000 to 5,000 tons, and that the quality of Pentas Flora’s

base o1l was too high to be used as alternative fuel.

The details of the statements made during the interview are described below.

i. Pentas Flora's Business

® The company handles scheduled waste, hazardous waste, and automobile-related
waste, etc., and sells them mainly in containers and tankers.

® The company has obtained Green Label certification.

® They also provide training and consultation services to clients regarding oil leaks
and other matters.

® The company also collects and recycles waste from electric products, including EVs,
and does business with Toyota, Honda, Mitsubishi, etc.

® They have also worked with the University of British Columbia, in Canada, on a
study investigating what type of waste oil, when converted into fuel, can reduce CO2
emissions, and by how much.

® 30% of the total is sold as fuel to Vietnam, and for the domestic market, it is produced
for cement plants.

® The capital is 100% Malaysian.

ii. Recycling Methods Utilized by Pentas Flora
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1ii.

iv.

The reclamation process of spent engine oil and transmission oil proceeds in the

following manner:

» After the engine oil is collected from the car, it goes through a process of
filtration. This produces water and solids, and also produces sludge as a by-
product. After such pretreatment, 1 ml of mercury is processed through vacuum
distillation at 300°C.

» Base oil and fuel oil is produced by solvent extraction and blending in the
product tank. The base oil is blended with lubricant, passes through the
packaging line, and reaches the lubricant manufacturing stage.

» The oil is formulated etc. according to each purpose. Fuel oil for boilers is
marketed to clients.

As for the recycling volume processed, the company distills 12,000 tons of engine oil

per month.

Gear oil and automatic transmission fluid are blended during the distillation process.

The manufactured products are sold to engine oil manufacturers in 22-ton units

(maximum 200 liters). The company plans to sell it to end users of engine oil starting

from next year.

Since 95% of base oil can be recovered from waste oil, whereas only 5% of base oil

can be extracted from crude oil, the high recovery rate is a distinct advantage.

However, it i1s difficult to say whether it can be produced at a lower cost than

producing base oil from crude oil, because of the cost incurred when collecting waste

oil.

The distillation column is built by an American company, and the manufacturer is

Indian.

Disposal of By-Products

The by-products comprise asphaltene and wastewater. Wastewater treatment
involves breaking down the oil and transferring it to an industrial wastewater
treatment plant. The oil separated from the wastewater is further dehydrated and
sold as a product.

Glycol-based refrigerants are subjected to pretreatment, during which oil is
generated. After adjusting the quality, applying chemical treatment, such as pH
adjustment or coagulation, generates sludge. Afterwards, industrial wastewater is
generated as the process moves on to biological treatment and third-stage treatment.

The wastewater is used to for cleaning cars and factories.

Recycled Heavy Oil and Alternative Fuel for Cement Firing
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In Malaysia, there is a market for base oil extraction. Toyota and other companies
are efficiently recovering oil that exceeds acceptance thresholds at waste collection
centers, which also keeps costs down.

They are not selling spent oil to cement companies as an alternative to coal, but
are considering dehydrating the oil and supplying it for use as fuel. Since there is a
demand for refining base oil from engine oil, emphasis is placed on that. The
quality is too high to be used as alternative fuel for firing. While Malaysian cement
plants use 4,000 to 5,000 tons of fuel per month, Pentas Flora's production capacity
for alternative fuel 1s 10,000 tons.

Solid wastes and other materials are often used as alternative fuel. However, this is
only possible because cement plants are also equipped with air pollution control

equipment in their kilns.
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Figure 6. Vacuum distillation process for recovering base oil, lubricating oil, and diesel

oil from spent oil
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2.5 Feasibility Study on the Use of Wood, Paper and Plastic Waste Disposed
of in Landfills as Raw Fuel in Other Plants

Based on the inventory data collected in the past fiscal year, we expected to be able to
match local factories regarding wood, paper, and plastic waste, among the non-scheduled
waste. Therefore, this fiscal year, we decided to conduct a feasibility study on the

utilization of these types of waste as raw fuel.

2.5.1 Identifying Local Companies with Potential for Collaboration

As a first step, we drew up a list of companies with potential for collaboration, in order
to match waste-generating companies with plants that could potentially use the waste
as recycled fuel. Among the companies that indicated their interest in business matching
under the industrial symbiosis approach, the companies that generate wood, paper, or
plastic waste, along with those that may possibly use the waste as alternative fuel, are

listed below.
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Table 9. List of companies that generate wood, paper, or plastic waste, and companies

that may use such waste as alternative fuel

Waste that can be Reused asPossibility of Using Othe

No.

Company Name

3 TES-AMM
(MALAYSTA) SDN.
BHD.

4  IMPACT RANK (M)
SDN. BHD.

Chawk Technology
International Sdn Bhd

10

17 MATERIALS IN

WORKS (M) S/B

(WASTE COLLECTION

AND UPCYCLING
COMPANY)

30 Sukano Sdn. Bhd.

a Resource

Plastic, paper

Contaminated plastic waste

Plastic

(PVC, plastic pipes,
stationery, pallets, etc., are
recycled, or crushed and
remade)

Recovered cellulose and
plastics (PP, PE, PET)

Plastic (only if the material
type can be separated and

granulated)

2.5.2 Results of Matching Between Companies

Already utilizes waste from
electrical and electronic
product assemblies
generated by the
manufacturing industry

No

Depends on the client’s

decision

Conducts continuous
research and development
on solid wastes (e.g.
cigarette butts, disposable
diapers, etc.)

Recycled plastic

This time, we approached the companies on the above list through the IRDA, in order

to set up meetings to introduce the concept of industrial symbiosis and to study whether

collaboration among plants was feasible, but we were unable to obtain their consent. The

reason for this is due to the fact that the prolonged Covid-19 pandemic led companies to

lose interest in an Eco-Town based on industrial symbiosis. Due to worsening business

conditions, the companies were reluctant to make new investments, and circumstances

made it difficult to hold meetings even with the companies that had cooperated last year
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by providing inventory data. In addition, since in-person meetings were restricted again
this year due to Covid-19, there was a limit to how much the IRDA could follow through

with local companies, which prevented us from achieving the desired results.
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2.6  Feasibility Study on the Conversion of Food and Ceramic Waste
Disposed of in Landfills into Raw Fuel

Studies conducted in the past fiscal year identified food and ceramic waste as the types
of waste that, although difficult to match between plants, had the potential to be recycled
by introducing recycling technologies utilized in Japan. For this reason, we decided to
identify companies in Malaysia and Japan with the potential for mutual collaboration,
and to conduct a feasibility study on the conversion of these types of waste into raw fuel
through matching such companies.

When we approached local companies through the IRDA, Niro Ceramic, which
generates ceramic waste, indicated its interest, so we set up a meeting to introduce the
technology of Company D, which possesses technology used for recycling ceramic waste.

The details will be discussed later.

2.6.1 Identifying Local Companies with the Potential for Collaboration

As a first step, we drew up a list of local companies that generate food or ceramic waste.
We identified five companies that generated food waste, and one company that generated
ceramic waste. In particular, we consider companies that are currently disposing of their

waste as is to be likely to be more open to the possibility of collaboration.
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Table 10. List of companies that generate food or ceramic waste

Amount Generated
) Measure
No.Company Name Details Odor
Quantity{UnitPeriod [Taken

ARTRON General food
PRECISION waste )
1 Food Yes |10 Kg 'weekly Disposed
MALAYSIA SDN.
BHD.
General waste Disposed
Instruments Food ) Yes | 6202 Kg | monthly
(Larkin plant)
2 | Technology (Johor)
General waste Disposed
Sdn. Bhd. Food Yes | 8868 Kg | monthly
(Tebrau plant)
B.M. Nagang
3 |Industries Sdn Food No Recycled
Bhd
Food waste Disposed
from the
Food Yes 5000 Kg weekly
company
CHIYODA ]
cafeteria
INTEGRE CO.
4 Raw material Disposed
(JOHOR) SDN
waste generated
BHD
Food during the No |5000 Kg weekly
manufacturing
process
GREAT WALL Production
NUTRITION waste
5 Food No [200 Kg 'weekly Recycled
TECHNOLOGIES
SDN BHD
Recovered scrap
NIRO CERMIC _ ' material and )
6 Ceramic ) No |[150 Ton | monthly Disposed
(M) SDN BHD broken tiles that

were fired
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2.6.2 Identifying Japanese Companies with the Potential for Collaboration

We also conducted a survey of Japanese companies that were likely to collaborate with
local companies. As a result of the survey, we were able to identify companies engaged
in food waste recycling and ceramic waste recycling, both in Kitakyushu City.

(1) Food Waste

With regard to food waste, collaboration may be possible with Company B, a company
that possesses the technology to convert food residue into fertilizer. Company B's
technology compacts and initiates fermentation in food waste on the spot where it is
generated, in food factories, hospitals, restaurants, municipalities, etc. without collecting
or transporting it, and after secondary and tertiary fermentation, recycles it into fully
mature compost. The resulting compost will be used by cooperating farmers, and the
vegetables produced there will be used in restaurants, etc., thus creating a cycle in which

food waste is recycled within the community.

(2) Ceramic Waste

We were able to identify two companies that possessed the technology to recycle
ceramic waste. Company C can recycle 100% of various types of industrial waste through
its extensive domestic and international network. Company C's unique recycling
technology can turn more than 4,000 types of waste into raw fuel, and this includes
ceramic waste.

Meanwhile, Company D manufactures environmentally friendly resin-based anti-slip
paving materials by utilizing waste materials consisting of tiles and ceramics. Using
more than 50% recycled materials makes it possible to conserve resources by reducing
the use of virgin materials, and contributes to reducing the environmental impact by
lessening the amount of industrial waste. As for Company D, we held a meeting with
Niro Ceramic, the Malaysian company that generates ceramic waste, and introduced
Company D’s recycling technology.

The results of the interview will be described in “2.6.4. Contents of the Interview.”

2.6.3 Overview of Niro Ceramic (M) Sdn. Bhd.

NIRO CERAMIC (M) SDN. BHD. (Niro Ceramic) is a company manufacturing clay
and refractory products, located in Selangor State, Malaysia. The company started
manufacturing in Switzerland in 1979, and Niro Ceramic Malaysia was established in

1988. In addition to Malaysia, the company is expanding its network in Indonesia, China,
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and Vietnam. In 2013, the company also acquired Zirconio, a leading tile brand in Spain.
With its global, diverse network, it is a leading supplier capable of quick delivery, with
assured reliability and customer satisfaction. In addition, the company has obtained ISO
14001:2015 (environmental management systems) and MS ISO 13006:2014 (ceramic

tiles) certifications.
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2.6.4 Contents of the Interview

(1) Interview Summary

Meeting Interview on City-to-City Collaboration (Kitakyushu City — Iskandar)

Name (Niro Ceramic)
Dates February 24, 2022 6:00 p.m. - 7:35 p.m.
Location Microsoft Teams
Mzr. Abdul Hafez Hanani, Mr. Cahi Kian Fah,
Niro Ceramic Mr. Mohamad Syafiq Syazwan Bin Ramlee,

Mr. Rajedran A/LL Narayamasamy
Ms. Kamisah Mohd Ghazali, Ms. Velerie
Siambun, Mr. Mamdoh B Dato,

Attendees | IRDA

City of Kitakyushu Mr. Arita, Mr. Nagahara
Company D Two persons in charge
NTTDIOMC Muraoka, Hamanaka, Yoshikawa (notes)

(2) Interview Results

As a result of the interview with Niro Ceramic, the company concurred with the
concept of industrial symbiosis, and it was decided that they would positively consider
collaborating with Company D. Regarding the proposal by Company D of producing brick
products by recycling ceramic waste, we found that there was a possibility of utilizing
the ceramic waste generated by Niro Ceramic.

In the future, we wish to proceed with the collaboration, following analysis of the
marketability of recycled brick products in Malaysia. First of all, Niro Ceramic will
determine the demand and economic feasibility in the Malaysian domestic market, based
on a rough quote of Company D’s recycled products. We will continue to follow up on the
possibility of collaboration between the two companies, even after the completion of this
project.

In addition, Niro Ceramic generates not only ceramic waste but also a significant
amount of sludge containing metals (SW204), and the company wishes to collaborate
with Japanese companies that possess the technology to recycle this. Therefore, Niro
Ceramic will also consider collaborating with companies other than Company D on

recycling methods that utilize sludge.

The details of the statements made during the interview are described below.

1. Company D
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One of the easiest products to utilize recycled waste for is a brick product called
Porous Road. The raw material mainly consists of tile shards, and includes other
materials such as glass cullet and molten slag. The ratio of recycled materials is 95%.
It is characterized by high water permeability. It also retains water, and can be
effective against torrential rains and the heat island effect.

If we are to develop a product, we will first check the ceramic waste ourselves, for
safety and possible problems. We will consider this project with the understanding
that, after production, we are to sell the product to Niro Ceramic at an established
price.

Tile shards include ceramic fragments and products that have become defective.

Niro Ceramic

The tile manufacturing process consists of (1) preparation, (2) pressing, (3) glazing,
(4) firing, (5) molding, and (6) packaging. First, the raw materials are mixed with
water over nine hours, then spray dried with hot air. Then, the powdered material
is subjected to pressing. The shape of the product is then adjusted based on the
client's request. At this point, the tiles are not strong enough, so the firing process
is used to reinforce them. The kiln is 90 meters long, and modification occurs by
applying steam. The company processes 6,000 tons per day. Finally, the product is
finished by trimming.

The moisture content is reduced from 4.5%—5% to less than 0.3% in the drying
process.

After the glazing process, the decoration is done using a digital printer.

The final product is available in four sizes (30 x 30 cm, 30 x 60 cm, 60 x 60 cm, and
60 x 120 cm).

The products are mainly used as floor tiles for the home (indoor and outdoor).

The company has obtained ISO 14001:2015 (Environmental Management Systems)
and MS ISO 13006:2014 (Ceramic Tiles) certifications, as well as SIRIM Eco-

Labelling Scheme certification, etc.

Waste Generated by Niro Ceramic

According to Niro Ceramic, in addition to ceramic waste, they also wish to treat
sludge containing metals (SW204). Currently, a local company called Eco Green
Build is in charge of collecting the waste and recycling it into building materials,
but the volume collected is not enough. Since they wish to increase the processed
volume, they are wondering whether it is possible to collaborate with a Japanese

company for recycling.
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» It is difficult to manufacture bricks if they contain hazardous substances

(Company D).

Possibility of Collaboration

While inspection is necessary, there seems to be a possibility of using Niro Ceramic

waste as recycled material, based on their explanation (Company D).

The cost of exporting waste to Japan, having Company D manufacture it, and then

having it sent back to Malaysia may be quite high, which is a concern. Will it be

possible to recoup the costs, considering the price of the brick products? Also, it is
questionable whether there is demand in the Malaysian market in the first place

(Niro Ceramic).

In order to introduce Japanese technology to the Iskandar region, it is also

necessary to investigate whether there are any legal or regulatory issues. The

objectives of this project include investigating such matters in order to promote
industrial symbiosis and a circular economy (IRDA).

»  We think the idea of industrial symbiosis and a circular economy is very
important. We would very much like to conduct a survey to see if it is
marketable (Niro Ceramic)

First of all, we would like to ask you to provide us with a few kilograms in order for

us to analyze the waste, and see if it can be made into a product. As ceramic waste

cannot be imported, you will have to export it as items of value (Company D).

> We will check if that is possible (Niro Ceramic).

» If it is possible to send a sample, we would like a sample of SW204 too. We will
analyze that as well (Company D).

Wouldn't it be better to draw up a rough quote first, and verify whether it is

marketable? (Company D)

» We would like to look at the quote and determine whether it is marketable
(Niro Ceramic).

» Since the cost of marine containers is rising, we would like to determine

whether there is a market for it with this in mind (Company D).
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2.7 Feasibility Study on the Introduction of Renewable Energy to Industrial
Parks

In order to study the possibility of introducing renewable energy to industrial parks,
we conducted an interview with Ditrolic Solar, a company who made a presentation at
the workshop held in Malaysia in the past fiscal year. During the interview, we asked
about local awareness regarding the introduction of renewable energy, and examined the

possibility of using Japanese solar panels as part of a JCM equipment subsidy program.

2.7.1 Overview of Ditrolic Solar

Ditrolic Solar is a pioneering solar power generation company in the Southeast Asian
region, including the first solar power plant in Malaysia. The company has also obtained
ISO 9001 certification (guaranteeing customer satisfaction through an effective quality
management system).

The company has four offices in Malaysia, including its head office, and has set up
overseas branches in Singapore, the Philippines, and Bangladesh. The company also
plans to open branches in China, Indonesia, and Thailand in the future. The total
installed and developed capacities of the 38 projects in four countries funded by Ditrolic
Solar reaches 283.6 MW.

The company's main clients are major corporations in the respective countries,
including FORTUNE Global 500 companies, and it is also approaching Japanese

companies operating in Southeast Asia.

2.7.2 Contents of the Interview
(1) Interview Summary

The meeting started with a presentation by Ditrolic Solar introducing their business.
Afterwards, NTT DATA Institute of Management Consulting, Inc. gave an overview of
the JCM program, and asked questions about the introduction of renewable energy in
the Iskandar region. The meeting date, time, attendees, and interview questions are
listed below.

Meeting Interview on City-to-City Collaboration (Kitakyushu City — Iskandar)
Name (Ditrolic Solar)
Dates July 27, 2021 4:30 p.m. - 6:00 p.m.
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Location Microsoft Teams
Ditrolic solar Ms. Michelle Ong, Mr. Wong Choon Fuan
Ms. Velerie Siambun, Mr. Mamdoh B Dato,
Attendees IRDA Mr. Hamizah A Rahman
City of Kitakyushu Mr. Arita, Mr. Nagahara, Mr. Shirai
NTTDIOMC Muraoka, Hamanaka, Yoshikawa (notes)

Interview Questions:

® Malaysia is promoting the use of renewable energy as a national strategy. How is
this affecting the industrial parks in the Iskandar region?

Does the Iskandar region have a renewable energy policy?

Is there any demand for the introduction of renewable energy in industrial parks?

Are you using subsidies to introduce renewable energy?

(In case Malaysia signs a JCM agreement in the future) Is it possible to use Japanese
solar panels as a JCM equipment subsidy program? Also, are there any restrictions?

(2) Interview Results

From the interview with Ditrolic Solar, we were able to verify matters concerning
regulations related to industrial parks, and the demand for energy conservation and
renewable energy in Malaysia. First of all, we found out that the projects the company
works on are basically as independent power producers (IPP) of renewable energy, and
that whether ownership was transferred to the plant owner after the termination of the
contracted period depended on the government or the project. As for off-site power
generation, due to Malaysian policy regulations, it i1s necessary to submit the project
details to the Energy Commission for prior consultation in order to obtain a power
generation license.

As for solar sharing, which has recently been attracting considerable attention in
Japan, the company remarked that it had carried out related projects in Bangladesh, but
since land is cheap in Malaysia, there is not much demand for the dual use of land for
agriculture and power generation.

In response to a Japanese participant's comment on future plans to introduce solar
power generation, namely that they were considering introducing solar power generation
starting with Japanese companies operating in the region, Ditrolic Solar said it could
offer support with policy and the technical feasibility of connecting to the national grid.
Although the talks did not culminate in a concrete project this time, we consider that
future collaboration may be possible when solar power generation equipment is
introduced, mainly aimed at Japanese companies operating in the region. In addition, as

Ditrolic Solar has experience in carrying out JCM equipment subsidy programs in other
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countries, the likelihood of Ditrolic Solar becoming a local partner is high, once a JCM

agreement is signed with the Malaysian government.

The details of the statements made during the interview are described below.

1.
°
°

ii.

Ditrolic Solar’s Activities

Received the Solar Company of the Year Award for three years, 2018, 2019 and 2021.
The company started its activities in 2009, and has installed mini solar systems such
as off-grid systems ranging from 2kW to 20kW in countries such as Myanmar,
Indonesia, the Philippines, Singapore, and Malaysia. They launched a renewable
energy project recently in China as well.

In the global energy sector, they are involved in project development, which includes
identifying locations, feasibility studies, research, engineering, design, and
regulatory compliance.

In Malaysia, the company has 160MW worth of energy assets, which it sells to
customers such as TNB (electricity company), Malaysia Airports, universities (USM:
Universiti Sains Malaysia), and municipal governments.

They offer two solutions, of which the first is residential power generation, and the
second is geared towards power plants. The company usually operates as an
independent power producer (IPP) of renewable energy. Whether ownership is
transferred to the plant owner after the termination of the contracted period
depends on the government or the project.

To date, they have developed projects worth US$225 million. (Approx. 38 projects)
Typically, Japanese clients do not use their services, but conclude EPC contracts
because they are interested in purchasing systems.

They have carried out a 50MW solar power plant construction project in Bangladesh
under the JCM equipment subsidy program. However, the subsidy was returned
because they switched from Japanese solar panels to those made in China.

They do not have experience in handling cases related to Eco-Towns based on

industrial symbiosis.

Current State of Solar Power Generation in Malaysia

Regarding Malaysia's regulatory system for industrial parks, there are two ways to
go about off-site power generation. The first is to distribute power through the
TNB grid, but it is impossible to resort to that method at present, due to
Malaysian policy. The second method is to connect to other private companies’
electric cables, following the so-called prior consultation. In addition, prior

consultation is required to obtain a license to generate electricity. The applicant
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iii.

needs to submit the details of the project to the Energy Commission, as the Energy
Commission needs to understand the project comprehensively before granting the
license.

Comparing Malaysia to the Philippines, Japanese companies operating in the region
pay relatively high electricity costs in the Philippines. In Malaysia, because there is
a subsidy system in place, the cost is relatively less.

Compared to European countries, Malaysia is still slow in implementing initiatives
such as SBT, but from around the end of last year, inquiries about renewable energy
have been on the rise in Malaysia as well, due to the influence of SBT etc.

Since Ditrolic Solar has the knowledge required to improve energy efficiency, they
can provide us with some numbers we need when considering whether energy
efficiency figures and financial returns related to services are in line with the
direction of future activities.

They have the experience of carrying out a project related to solar sharing in
Bangladesh. However, since land is cheap in Malaysia, there is not much demand

for dual use of land.

Other

They are interested in the technology that is being developed in Japan these days,
of using waste lithium-ion batteries as energy storage devices.

They are considering introducing solar power generation to Japanese companies
operating in the region. They consider it possible to support us with policy and the

technical feasibility of connecting to TNB.
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2.8 Future Directions

Based on inquiries conducted this fiscal year, we were able to identify companies
with a high potential for collaboration from among the companies we collected
inventory data from last year, and were able to arrange for them to meet with Japanese
companies. Due to the ongoing lockdowns in the region caused by Covid-19, and the
economic exhaustion of local companies triggered by Covid-19 and their loss of interest
in the Eco-Town based on industrial symbiosis, we were unable to proceed up to the
point of discussing concrete ways of collaboration. However, we were able to establish
relationships for future industrial symbiosis pilot projects.

In the future, it will be necessary to consider specific ways to collaborate with each
company in order to realize the concept of industrial symbiosis. Once the border
restrictions in both Japan and Malaysia are relaxed, we would like to work towards
fleshing out pilot projects, by arranging for in-person visits to local companies to
observe the actual facilities and waste treatment conditions, and encouraging the

exchange of opinions face-to-face.
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Chapter 3 Realizing Waste-to-Energy Project
3.1 Overview of Activities

In the "Project to Promote Low Carbonization in the Iskandar Region (City of
Kitakyushu -Iskandar Development Area Collaboration Project)" implemented in
FY2019, "Waste to Energy" was indicated as one of the keywords in the activities of the
next step of the Low Carbon Society Blueprint from the Iskandar Regional Development
Agency (IRDA).

IRDA is planning a project to heat-treat and generate electricity by digging up more
than 500 t of waste and already buried waste at the Seelong Landfill, which currently
landfills and disposes of waste collected from five municipalities. IRDA expects detailed
examinations based on technologies, etc. owned by Japanese companies, so in the
previous year, it was available in cooperation with Japanese companies that have
technologies related to waste-to-energy.

With regard to waste-to-energy, it is essential to study from the technical side of
generating electricity with heat that can stably heat treat waste, to consider the
appropriate division of roles between the public and private sectors, to consider the rules
such as chipping fees as waste disposal costs and the sales revenue of generated
electricity, and to consider economic aspects such as initial investment and operating
costs of waste-to-energy facilities and income obtained from chipping fees and electricity
sales. In the FY2021 project, under the overall management of City of Kitakyushu,
NIPPON STEEL ENGINEERING and NTT Data Management Research Institute are
in charge of the examination of the role of the public and private sectors at the IGES
Kitakyushu Urban Center (KUC), which has been engaged (Figure 1).

Since we were unable to travel to the site due to the COVID-19, we carried out research
activities from various aspects in cooperation with local consultants and estimated the
technical specifications and feasibility of waste-to-energy facilities at candidate sites in

the Iskandar region.
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Figure 1 Our team

In this fiscal year, based on the results of the activities in FY 2020, we confirmed the
progress of the waste to energy project being promoted by the Malaysian government
and continued our discussions with SWM Environment Sdn. Bhd. (a company that
undertakes waste management concessions in the southern Malay Peninsula. The
company also manages the Seelong Landfill, a potential site for a waste-to-energy
facility.), with which we had a meeting via web conference last year, to explore the
possibility of collaboration and other business opportunities for future waste to energy
facilities.

In summary, activities in FY2021 were as follows.
1) Review of the progress of the Waste-to-Energy project in Johor, Malaysia

2) Investigate the possibility of collaboration with local companies (SWM Environment
Sdn. Bhd., etc.)
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3.2 Current Status of Waste Management in Malaysia

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

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

3.2.1 Legal framework for solid waste management

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

Organize the status of Act672 management compared to local government
management (Table 1). In general, the roles of each state and local government under
Act 672 are only partly involved in collecting taxes, raising awareness of solid waste
management, and responding to citizen claims. Most of the authority for solid waste
management activities such as collection and disposal has been passed on to JPSPN and

the Solid Waste and Cleaning Management Corporation (SWCorp).

Table 1 Differences between states that use Act 672 and states that independently
manage solid waste

States adopting Act672

States with their own

control

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

waste taxes collected by local governments from households and

management businesses.

A portion of the tax collected by local | Local governments  will

governments will be paid to the
federal government for solid waste
management and public cleaning.

Smaller local governments, which
have low tax revenues and cannot
the solid waste

cover cost of

management, will have their budgets

make policies such as solid

waste management and

public cleaning without
receiving subsidies from the
federal government.

In some cases, the federal

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

Solid waste management is
by

themselves

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

governments

Law and local
themselves

monitor contractors.

Planning and
policy

decisions  for
solid

management

waste

The federal government has
jurisdiction. It emphasizes
standardization of management

status and providing high-quality
services including trash cans and

collection trucks.

Local and state

governments have
jurisdiction. Some states are
trying to standardize their

management status.

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

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

Malaysia from 2011 to 2015 (Figure 2). This data includes not only waste disposal costs

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

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

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

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

included.
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Budget vs Actual Cost, 2011 — 2015 (in Million RM)
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Figure 2 Malaysian Government's Waste-Related Budget and Performance trends for
2011-20151

On the other hand, the budgets of the four local states that do not comply with Act 672
are as shown in Table 2. These budgets are waste collection costs, treatment costs, and
public cleaning costs, but they cannot be directly compared because they may include

awareness campaigns and repair costs for waste disposal facilities.

Table 2 Disposal Budgets in Rural States That Do Not Comply with Act 672 in

Malaysia2

No. | State Local governments Budget (RM) Years

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

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

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

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

1 Solid Waste Management Lab 2015, GUIDE

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

(2) httpsi/selangorkini.my/2019/04/mpsj-belanja-rm75-juta-untuk-pembersihan-pengurusan-sisa-pepejal/
(3) httpsi/selangorkini.my/2018/04/mpkj-peruntuk-rm33-juta-tekad-kurangkan-sisa-pepejal/
(4) https!//www.sinarharian.com.my/article/27000/EDIST/Perak/YDP-baharu-fokus-Inisiatif-Taiping-Bersih-90-Hari
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3.2.2 Institutional Framework for Solid Waste Management

In states adopting Act 672, the institutional framework is available to the federal
government, as described below.
National Solid Waste Administration (JPSPN)

JPSPN is the top director and has executive authority over all matters related to the
management and public health of solid waste.

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

Grant approvals and licenses for regulations required under Act 672.

In addition, JPSPN has various authorities in place for the purpose of appropriate
management from the generation of solid waste to disposal, treatment, and reuse.

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

hearing.

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

providing services or managing facilities after the expiration of the authorization period,
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a new permit or application for authorization is required. Existing contracts for solid
waste and public health management services will also continue to be approved for a
period of time after Act 672 comes into force.

Solid Waste and Cleaning Management Corporation (SWCorp)

SWCorp is a larger organization than JPSPN, with the CEO at its head and regional
and headquarters offices nationwide. SWCorp's regional offices are responsible for
monitoring and overseeing solid waste and public cleanup efforts conducted by session
companies and other licensed waste managers.

Reviews requirements for approval and licensing and monitors and supervises
operators to comply with them.

Proposes and implements policies, plans, strategies and schemes for solid waste
management and public health management services, including measures
decided by the federal government to improve existing services.

Recommends standards, specifications and regulations for all aspects of solid
waste management services and public health management services to the
federal government and monitors compliance.

Ensure that the functions and duties of persons conducting solid waste
management or public cleaning management operations are properly carried
out.

Promotes the improvement of operational efficiency of solid waste management
and public health management businesses, including arrangements for the
implementation of surveys, assessments, research and advisory services.
Implement measures to promote the participation of the public in the waste
disposal and cleaning management industries and to raise public awareness.
Develop and implement human resource development, financing and
cooperation programs in order to properly and effectively carry out the functions
of the Corporation.

Establish institutions, centers and workshops to conduct research and other
activities necessary for the development of solid waste management services
and public health management services.

Determines and imposes fees, fees and other payments for services provided by

the Corporation.

Session companies

In order to implement solid waste management and public health management in the

Malay Peninsula by the federal government, a long-term contract was signed with the
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government to create a session company to provide the necessary services.

Figure 3 (2011-2033) to provide services in various parts of Peninsular Malaysia.
Under the terms of the agreement, the confessing companies provide each household
with a standardized 120-litre bin and implement a rubbish collection service with
standardized bin lift trucks. The contract is reviewed every seven years.

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

SWMSB operates several landfill sites, but is actively looking for waste-to-energy
opportunities in the wake of the government's announcement that it will build several
WTE plants in southern states, including three to four plants, in the coming years.

Among them are Bukit Payong, Batu Pahat, and Sungai Udang of Malacca, where
JPSPN has already announced its bid.
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"

.
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\
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Figure 3 of Session Companies in the Malay Peninsula, 2011
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3.2.3 Overview of waste generation and disposal
Amount of waste generated

In Malaysia, there is no statistical data on the amount of waste generated because
local governments and collectors are not obliged to report monitoring data to the
government. Therefore, the amount of waste generated by various organizations is an
infer based on secondary data. According to the latest data from SWCorp, in 2018, solid
waste of 37,890 tons per day (1,169 kg/person/day per person) was generated (Table 3).

Table 3 Solid Waste Generation in Malaysia (SW Corp, 2020)

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

Final disposal amount

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

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

totaled, it reaches 32,840 tons / day.
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Table 4 Daily Treatment Volume of Landfills in Malaysia (SW Corp, 2019)

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

Sources of waste

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

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

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

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

estimated in the researchers' survey.

A 2012 JPSPN study estimated Table 5 below. However, since the amount of waste

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

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

values.
Table 5 Waste Generation in Malaysia (JPSPN, 2012)
People's livelihood | Consumer Industrial sector
and family sector Commerce Division
Daily waste 0.76kg 0.33kg 0.08kg
generation per
person
(kg/person/day)
Department-wide 21.627t 9,224t 2,279t
volume (tons per
day)
Percentage (%) 65,3% 27.8% 6.9%

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

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

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

Consumer Commerce and Industry

Similar to the consumer and family sectors, Figure 10 shows Figure 4 JPSPN survey.
According to the report, more than 77% of waste from urban areas accounts for more
than 77% of the total, while the remaining 23% is from rural areas. However, this figure
also shows the average percentage nationwide, and the actual percentage may vary from

region to region.

m PESEERFY (R TTER)
= PESEERFT (RRATER)
= BRI (AR
m BRI (RATED)

Figure 4 Percentage of Waste Generated in the Consumer Commerce and Industrial

Sectors
Other sources

In addition to the above three departments, various wastes may be generated

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

coastal cleanup activities

3.2.4 Actual conditions of solid waste management

Waste storage

A detached house

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

households and purchase bins in each household.

< Th E 57 S
Figure 5 Houses with Standard Trash Cans

120 liters of standard trash cans are used for non-recycled and mixed waste collected

for disposal in landfills. In a small percentage of municipalities, where two garbage bins

are provided in each household, recyclables and residues can be collected separately. In
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states that use Act 672, recycled goods are collected once a week, with residents putting
them in plastic bags and placed next to trash cans.

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

may pay the necessary costs to call a collector.

A housing complex

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

trash cans are installed in storage areas. In some buildings, a trash can with compression

function is installed to maximize the amount of waste stored due to space constraints.
A - ' 2 L

Figure 6 can with compression function installed in a high-rise house

Consumer Commerce, Industrial Sector

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

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

contractors who provide communal trash cans for rental.
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Figure 8 Communal Recycle Bins Used in Factories

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

Collecting waste

Means of collection and transportation

The collection of solid waste is carried out by the state by the session operator or local
government, and some local governments outsource collection services to private waste
collectors. To date, three session operators have won long-term contracts to collect waste

from states adopting Act 672 (see section 3.2.2).
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Session companies use appropriate bin lift trucks for door-to-door waste collection,
primarily from the consumer household sector, in accordance with the standard working

procedures for waste collection stipulated in the contract.

Figure 9 Collection by a Session Company

In other areas, local governments and their subcontractors still collect waste. Some
of them are collected only on open Lorries or old trucks without the use of appropriate
waste compressors. There are also states and municipalities, such as Selangor, that

outsource waste collection work to state-owned enterprises.

Figure 10 Collection by Local Governments and Contractors

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

Figure 11

3-16



rl?‘ P.|-\-\I A
SN e A
A 'f' o A TR
¢ A S s
i {"r e '\\ - f‘.
. ? \ -
~. i LB \
[ RE1CL ket
5, \"v"'\.‘fq\\ /‘.__m\\___ﬂ[
|3 & wrwanmw . P 1 musmew
.;ll o Gt 'y S 93 T T
LY r i
gy, &
,ﬁ.,_-f.'aﬂﬁuqﬂ:--w
-] 13838 km'*
HYPO IR
T2 bt
f "'—\.__..l'-.r

JHETOESY

JHEPeEW 760

ST 5 kmE

LEGEND

— = Cizie b
Cormmescial, irchtl
M BT Winde Bty
mmmmm

Tri s o Vet S Ay 2 Bl

Figure 11 in Johor Province, 2011

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

locations, such as disposal sites and relocation sites.

Waste disposal and disposal facilities

Landfills

Landfill is the most common means of waste disposal in Malaysia. According to data
obtained from SWCorp, there are a total of 311 disposal sites in Malaysia, 138 of which
are still in operation and 173 others closed. The distribution of disposal sites by state in
Malaysia is shown below. Of the landfills in operation, sanitation landfills are about
15.2%, and the remaining landfills are open dump methods.
Although there is no statistical data on chipping fees at the final disposal site, it is said

that RM 10 to 50 (equivalent to 260 to 1,280 yen) per ton of solid waste generally bringing

in.
Table 6 Total Number of Landfills in Malaysia (SW Corp, 2020)
No. | State Number of landfills Total
In operation Closed
Sanitary Open dump
landfills
1 Perlis 1 0 2 3
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2 Kedah 3 11 15
3 Penang 1 0 1 2
4 Perak 1 15 15 31
5 Selangor 3 2 15 20
6 Kuala Lumpur 0 0 10 10
7 Negeri Sembilan 1 2 16 19
8 Melaka 1 0 7 8
9 Johor 1 8 28 37
10 Pahang 3 7 22 32
11 Terengganu 1 8 12 21
12 Kelantan 0 10 10 20
13 Morning 1 21 4 26
14 Sarawak 3 43 20 66
15 Laubuan 1 0 0 1
Total 21 117 173 311
138

Processing status at other facilities

Other facilities that SWCorp understands besides the final disposal site are a waste
relay station and a small incinerator.

A waste relay base is a facility established to improve the efficiency of waste collection

and transportation, and only relays waste to the last, and no treatment is performed.
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Table 7 Waste Relay Stations in Malaysia (JPSPN, 2019)

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

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

disposal is difficult.

Table 8 Small Incinerators in Malaysia (SW Corp, 2019)

No. Place Small incinerator Processing
power
(tons per

day)

1 Langkawi Island Langkawi Mini Incinerator Island 100

2 Pangkor Island Pangkor Mini Incinerator Island 20

3 Cameron Highlands Cameron Highlands Mini Incinerator 40

4 Tioman Island Tioman Mini Incinerator Island 15

Recycling

Overview of recycling implementation
In general, recyclable materials discharged from various departments are recovered
through multiple stages, separated by the source, or market-driven and collected by
various stakeholders between generation and final disposal (Figure 12).
Separation by household, commercial, institution, and industry sources
Campaign collection by local communities, government agencies,
organizations, and other organizations

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

recyclable materials are generally not recovered for recycling.

Donate / Sell Fecyclable Material Dopate / Sell
Recyclable ™ (Generation Sources)
Buyers
Dispose ¥
Recycling Centres /
Collect Waste Bins Buy Back Centres /
Drop Off Centres
Dispose
Transfer -
Collectors Stations o Transfer Station
Callect Operators

(Truck workers, i
street collectors 1_ Colle

Figure 12 General Recycling Flow in Malaysia (Image)

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

collection activities of recycled goods are also very active.

Non-regular recycling activities
Typical non-regular collection activities currently seen in the Malaysian market

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

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

Informal Traders Collection Truck Workers

Figure 13 Various People Engage in Non-Regular Recycling Activities

‘ WY

ol

. _ 3
Figure 14 Non-regular recycling activities have also caused environmental pollution

around the area
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Figure 16 Dismantling E-waste

3.2.5 Status of study on waste-to-energy and related systems
Planned site for waste-to-energy

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

project. Bids are currently being made on the Bukit Payung Closed Landfill site.
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Table 9 of candidate sites under consideration for installation of waste-to-energy

facilities (JPSPN, 2020)

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

1 Kedah Semeling Landfill, Desert 450

2 Penang Burong Landfill Island, Seberang Prai 2,000

3 Lawsuits Lahat Landfill, Ipoh 650

4 Selangor Rapids Landfill, Klang 3,000

5 Kuala Lumpur Taman Beringin Transfer Station 2,300

6 Melaka Shrimp River Landfill 900

7 Terengganu Marang Landfill, Marang 100

8 Pahang Jabor-Jerangau Landfill, Kuantan 500

9 Negeri Sembilan | Tanah Merah Landfill, Port Dickson 585

10 Johor Bukit Payung Closed Landfill, B. Chisel 287.5

11 Johor Seelong Landfill, Johor Bahru 3,164

e Marang,
Semeling / .1\1"' N\ Terengganu
Gurun, Kedah g ?
B PV
Pulau Burung, - ‘ ,_:_a i ."\';,}; EOR: Jevangay,
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Lahat, Perak 'L i Ladang Tanah
‘* e Merah, Negeri
o '?i"'-' - Sembilan
Jeram, % e
Selangor \:-:. N
- et '._ A b " 4 Bukit Payuwng,
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Kuala Lumpur | .
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Melaka

Figure 17 of candidate sites under consideration for installation of waste-to-energy

facilities (JPSPN, 2020)
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Procurement system

Direct procurement by JPSPN

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

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

government, and parliamentary approval is not required.

s oL B ;
(JKPTPSK) 124 % (RFP) 4 ?Eﬂ%%%ﬂﬁ) » JPSPN & D
RO T 1 EEIEARL

Figure 18 JKPTPSK Role and Review Process Conceptual Diagrams3

PPP System and Procurement

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

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

Table 10 of PPP Methods in Malaysia (UKAS, 2020)

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

3 Based on an interview with JPSPN by IGES in 2020.
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All PPP proposals are proposed by private companies to relevant ministries and
agencies, reviewed by relevant ministries, and formally proposed to UKAS for review
(see Figure 25 for the review process).
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Proposals in Malaysia4

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

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

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

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

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

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

efficiency is 20% or more

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

Japan

Status of the latest study on waste-to-energy

According to 5local media, plans to introduce waste-to-energy in Malaysia have been
delayed due to the corona disaster. For example, in order to conduct testing and
commissioning (T&C), the person in charge of overseas companies (Korea, Japan,
Germany, etc.) who provide technology cannot travel to the site. On the other hand, the
government (KPKT) has set out a vision to "build at least one waste-to-energy facility in
each state", suggesting that the Seelong Landfill in the Iskandar region also plans to

introduce waste-to-energy.

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

remains-challenging/)
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3.3 Review of the progress of the Waste-to-Energy project in Johor, Malaysia

In this year's project, we confirmed the progress of the waste-to-energy project being
promoted by the Malaysian government.

According to the federal government's plan, 11 waste-to-energy projects are planned
in Malaysia as a whole and two in Johor (see the table below). The target project in

Iskandar region is No. 11 in the table below.

Table 11 candidate sites under consideration for installation of waste-to-energy

facilities
1 Kedah Semeling Landfill, Gurun 450
2 Pulau Pinang | Pulau Burong Landfill, Seberang 2,000
Prai
3 Perek Lahat Landfill, Ipoh 650
4 Selangor Jeram Landfill, Klang 3,000
5 Kuala Taman Beringin Transfer Station 2,300
Lumpur
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 585
Sembilan Dickson
10 | Johor Bukit Payung Closed Landfill, B. 2,875
Pahat
11 Johor Seelong Landfill, Johor Bahru 3,164

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

the progress of the tender for Bukit Payong.
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3.3.1 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 of a waste-to-energy 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.

» company with at least 51% Malaysian owned entity;

» 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 solution 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.

The Schedule is given in Table 12. This schedule lists the key dates associated with
the project that are either critical in terms of overall delivery or have contractual
implications in case of delay.

Table 12 Key Dates

Milestone Date Contractual

Consequence

Contract signing 1 August 2021
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DEIA completion

31 July 2022

Planning application

submission

31 July 2022

Planning permission

31 July 2022

Planning Application
Longstop Date

31 October 2022

Failure to submit
Planning Application
by Planning
Application Longstop
Date by the Longstop
may lead to CA being

void.

Planned Works

Commencement Date

1 August 2022

Failure to commence
the Works by 6
Months after the
Planned Works
Commencement Date
is a Concessionaire’s
Default

Testing and

Commissioning Period

1 May 2025 to
31 July 2025

Planned Services

Commencement Date

1 August 2025

Readiness Longstop

Date

6 Months after the
Planned Readiness

Date

Failure to obtain
Readiness Certificate
by Readiness
Longstop Date is a
Concessionaire’s
Default

Acceptance Longstop
Date

6 Months after the
Planned Services

Commencement Date

Failure to obtain
Acceptance Test
Certificate by
Acceptance Longstop
Date is a
Concessionaire’s
Default
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Expiry Date

The 25th anniversary
of the Services
Commencement Date,
unless extended by

mutual agreement

3.3.2 Progress

This year, we collected information through IRDA on the project to build a waste power
plant in Bukit Payong, including the progress of contractor selection and the candidates
for selection, but we were not able to obtain reliable information. One of the reasons for
this is the delay in the schedule due to COVID-19. According to the plan, the contract
with the selected contractor was scheduled to be signed in August 2021, but as of March

2022, the results of the bidding had not been announced.

Even after the selection of the contractor, environmental assessment and other
procedures will still be required, so the construction period is expected to be pushed back

from the original schedule. As a result, the waste-to-energy project at the Seelong

Landfill is likely to take more time.
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3.4 Investigate the possibility of collaboration with local companies

In order to realize a more optimal introduction of waste-to-energy that reflects the
needs of the region, we held discussions with SWM Environment Sdn. Bhd. (SWMSB) to
examine the possibility of collaboration with local companies. As mentioned earlier, in
areas that have accepted the Solid Waste and Public Cleansing Management Act (Act
672), waste disposal (currently, landfill disposal) is outsourced to the private sector in
the form of concessions. In the southern part of the Malay Peninsula, the waste
management concessionaire is SWMSB, and one of the final disposal sites it manages is
the Seelong Landfill. As mentioned above, the Seelong and Bukit Payong landfills are
two of the potential waste-to-energy sites in Johor. As the bidding for the waste-to-energy
project in Bukit Payong is scheduled to start in 2020, we analyzed the RFP and found
that the bidding conditions are considerably more risky than PFI-type bidding for waste-

to-energy projects in Japan, including the following three points.
® The technology provider needs to form a JV with a local company.
® There is a large risk for the private sector (the private sector needs to collect the
local information necessary for the proposal (source, composition, daily collection
volume, etc.) on its own).
® It is necessary to set the treatment fee (gate fee) by oneself. In addition,
penalties will be set in case of operational failures.

Therefore, in order to work on the project, it is necessary to collect information on the
nature and amount of waste as much as possible in cooperation with local companies. In
this fiscal year, we aimed to acquire data on the quality and quantity of local wastes

through continuous discussions with SWMSB.
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3.4.1 Discussions with SWM Environment Sdn. Bhd.
(1) Outline of implementation

Discussions with SWMSB were held twice during the project period. The outline of
each discussion is described below.
@D The First meeting

Meeting City-to-City Collaboration Project (Kitakyushu-IRDA): Knowledge
Name sharing session (SWM Environment)
Dates October 18th , 2021 5:00 p.m. - 6:00 p.m.(JST)/ 4:00 p.m. - 5:00 p.m.(MYT)
Location Microsoft Teams

SWMSB Mr. Mohd Norlisam Bin Mohd Nordin

IRDA Ms. Velerie Siambun
JY—— City of Kitakyushu Mr. Arita, Mr. Yamane

NSE Mr. Kinoshita, Mr. Manako, Mr. Tanigaki, Ms.

Endo
NTTDIOMC Muraoka, Hamanaka, Yoshikawa

@ The Second Meeting

Meeting City-to-City Collaboration Project (Kitakyushu-IRDA): Knowledge
Name sharing session (SWM Environment)
Dates November 19t , 2021 10:00-10:30 a.m. (JST)/ 9:00 p.m. - 9:30 p.m.(MYT)
Location Microsoft Teams

SWMSB Mr. Mohd Norlisam Bin Mohd Nordin

IRDA Ms. Velerie Siambun
YV City of Kitakyushu Mr. Arita, Mr. Nagahara, Mr. Shirai

NSE Mr. Kinoshita, Mr. Manako, Mr. Tanigaki, Ms.

Endo
NTTDIOMC Hamanaka

(2) Results of Discussions
1. The First Meeting

The first meeting was held in October with the aim of establishing a framework for
cooperation with SWMSB. NIPPON STEEL ENGINEERING (NSE), which is studying
the technical aspects of waste-to-energy for this project, explained its business

activities and SWMSB shared information on the progress of waste-to-energy in the
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Iskandar region.

1. Treatment capacity of waste-to-energy

In the technical study conducted by NSE in FY2020, the assumed figure for
municipal solid waste (MSW) was 500 tons/day. However, in discussions with SWMSB,
it was found that the actual figure would be three to four times higher at 1500 to 2000
tons at the Iskandar region and the Seelong Landfill. Therefore, it was necessary to
update the assumptions of the technical specifications based on the amount of waste

received.

ii. Waste-to-energy in Malaysia

After the award of the Seelong Landfill, SWMSB has been managing the landfill and
disposal site according to the scope of work of the contract. SWMSB has made several
proposals to the government on how to improve waste management and treatment
facilities in Malaysia, but the concessionaire has not been able to expand the scope of
its activities because it cannot deviate from the scope of its contract with the
government. They also said that they were not sure if they would be able to recoup
their investment in waste-to-energy with the amount of money they were given for
normal landfill operations if they were to start waste-to-energy.

Therefore, if a pilot project is to be implemented at the Seelong Landfill, they said, it
would be possible to build a waste-to-energy plant if they could get financial and
technical support from Japan. He was also positive about using NSE's technology and
asked if it would be possible to solicit investment mainly from IRDA.

Since SWMSB has no prospect of implementing the waste-to-energy project, they need
the support of IRDA and Japanese companies. SWMSB is currently working on waste-
to-energy projects in the northern state of Johor and in the state of Melaka, but it is
unclear whether it will be able to win because of the political situation in Malaysia.
According to the SWMSB, they have been approached several times by technology
providers regarding WtE, and they used to provide information as part of their
contribution to the country. However, they have not been able to gain any benefit from
the information provided, so if they are going to provide information, they would like to
have a contract between the two parties so that SWMSB can be involved until the end
of the implementation.

In this meeting, we agreed to continue our discussions for collaboration and to
provide the data of the Seelong Landfill, and we agreed to continue our communication

by e-mail.
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2. The Second Meeting
The second meeting was mainly conducted to discuss the waste quality of the waste
being treated at the Seelong Landfill.

Discussions were held on the provision of waste quality data and it was found that

SWMSB does not conduct waste quality analysis as it is not within the scope required

by the government. In addition, the SWMSB supports a group of universities and

government agencies to conduct waste analysis at the Seelong Landfill, but they do not
have waste quality data because the results of the analysis are usually not shared with
the SWMSB.

The SWMSB presented the following four proposals on how to obtain waste quality
data.

1) UTM (Universiti Teknologi Malaysia) will conduct a waste analysis study at the
Seelong Landfill, and we will ask them to provide us with the results of their waste
analysis (calorific value, chemical composition, ash/moisture/combustibles content).

2) NSE will visit the Seelong Landfill to conduct the survey. (Not feasible considering
the current quarantine requirements for entry into Malaysia under COVID-19)

3) Waste samples (50 kg) will be sent to Japan for waste analysis in Japan. (This is not
practical due to legal and regulatory issues regarding waste exports)

4) SWMSB will introduce a local company that can conduct the waste analysis on the
condition that NSE will provide detailed instructions on the survey method. (This

may not be possible to complete within the project period)

Since the most realistic proposal is 1), we requested SWMSB to provide us with the
survey data of UTM. However, due to the delay in the waste analysis survey by UTM,
we were not able to obtain the data within the period of this project. We will continue
to keep in touch with SWMSB to obtain waste quality data, and aim to develop

business using MSW, including waste-to-energy.
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3.5 Technical Study

3.5.1 Technology Applied

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

Malaysia.

NSE has a track record of over 500 units of WTE plants 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.

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.
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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 23 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
e Provides various treatment technologies which suits the client’s needs (dry,
semi-dry, wet)
5) Long continuous operation

* Achieves high plant availability of over 8,000 hours

Figure 20 Waste-to-Energy Plant Overall Flowchart (reference)

3.5.2 Method of Study

This Technical Study for FY2021 Project aims to revisit and develop the basic technical
specification, and calculate the rough estimates of the construction, operation and
maintenance costs of the WTE plant obtained in the preliminary study under the FY2020
Project. The Technical Study will base its preconditions of study on the latest information
provided by the other implementing partners of the FY2020 and FY2021 Project, namely
Institute for Global Environmental Strategies Kitakyushu Urban Centre (IGES
Kitakyushu) for information on legal, institutional frameworks and current status of

municipal solid waste management (including data on waste generation and waste
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quality) in Malaysia, and IRDA for information on the needs of the national and local

governments of Malaysia and other general local information.

Site investigation activity in Iskandar Malaysia was not conducted, due to the
continuing travel restriction imposed in Malaysia in response to the global spread of
COVID-19.

3.5.3 Premises
Design Waste Throughput

In the investigation of FY 2020 Project, the design waste throughput of the
presumed WTE plant was set at 500 tons/day (1 line) after discussion and
recommendation by IRDA.

For this FY 2021 Project, discussions with IRDA and SWM Environment Sdn. Bhd.
revealed that the amount of waste to be treated in Iskandar Malaysia is
approximately 1,500 tons/day. Hence, the design waste throughput of the presumed
WTE plant for this FY2021 Project is set at 1,500 tons/day. Two case studies are
conducted; Case 1 with 500 tons/day x 3 lines, and Case 2 with 750 tons/day x 2 lines,
each with the same total waste throughput of 1,500 tons/day but with different waste
throughput per line.

Further, the annual availability of the WTE presumed plant is set at 333 days/year
(8,000 hours/year) for both Case 1 and Case 2.

Design Waste Quality

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

percentage is equal to the combustible portion in the proximate analysis result (See
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Table 13 Design Waste Quality).

Table 13 Design Waste Quality

Parameter Unit Standard
Calorific value kcal/kg 1,591
Proximate analysis Moisture wet% 56.90
Ash wet % 8.20
Combustible wet % 34.90
Ultimate analysis Carbon (C) wet % 18.90
Hydrogen (H) wet % 2.70
Oxygen (0) wet % 12.67
Nitrogen (N) wet % 0.39
Sulphur (S) wet % 0.05
Chlorine (C]) wet % 0.19

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.

Other Premises

(1) Project Site

Although the project site is not yet confirmed, after discussion and input from IRDA,
the project site 1s assumed in this Technical Study to be located in the land adjacent to
the Seelong Sanitary Landfill Facility. In addition, it is assumed that the project site will
not have any conditions which will impose constraints in the planning and design of the
WTE plant, in terms of the area and dimensions of the land, conditions of approaching
roads, electricity and water infrastructures, zoning and land use planning regulations,

etc.

(2) Environmental Standards

Environmental standards in Malaysia which are applicable for WTE plants (as
investigated and reported by IGES Kitakyushu and Soluwaste Management
Consultants, Malaysia) are shown in (i)- (iv) below. This Technical Study will assume
that such environmental standards are applicable for the presumed WTE plant and
it will not take into account the existence of additional local standards and

requirements, if any.

(1) Air Emission Standard

Air emission standard applicable for WTE plants (Environmental Quality
(Clean Air) Regulations, 2014) is as shown in Table 14.

3-38



Table 14: Air Emission Standards in Malaysia

Parameter Unit Standard
O:2 reference content % 11
Total PM mg/Nm?3 100
NMVOC as total organic carbon mg/Nm3 10
Hydrogen chloride (HCI) mg/Nm3 40
Hydrogen fluoride (HF) mg/Nm?3 1
Carbon monoxide (CO) mg/Nm?3 50
Sum of SO2 and SOs expressed as SO2 mg/Nm? 50
Sum of NO and NOzexpressed as NO2 mg/Nm3 200
Mercury and its compounds, expressed as mg/Nms? 0.05
mercury (Hg)

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

Thallium and its compounds, expressed as
thallium (T1)

Antimony (Sb), Arsenic (As), Lead (Pb), mg/Nms? Total
Chromium (Cr), Cobalt (Co), Copper (Cu), 0.5
Manganese (Mn), Nickel (Ni), Vanadium

(V), and their compounds expressed as the

element

PCDD/PCDF ng-TEQ/Nm3 0.1

Source: Environmental Quality (Clean Air) Regulations, 2014

(i1) Noise and Vibration, and Odor Standards

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

limit values which are similar to those in Japan are applicable.

(iii) Wastewater Standard

Wastewater standard applicable for WTE plants (Environmental Quality
(Industrial Effluent) Regulations 2009) and Environmental Quality (Control of
Pollution from Solid Waste Transfer Station and Landfill) Regulations 2009) is

as shown i1n Table 15.

Table 15 Wastewater Standards in Malaysia

Parameter Unit AD BV Leachate?
Temperature C 40 40 40

pH Value - 6.0-9.0 5.5-9.0 6.0-9.0
BOD at 20C mg/L 20 50 20
COD mg/L 120 200 400
Suspended Solids mg/L 50 100 50
Mercury mg/L, 0.005 0.05 0.005
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Cadmium mg/L 0.01 0.02 0.01

Chromium, Hexavalent mg/L 0.05 0.05 0.05
Chromium, Trivalent mg/L 0.20 1.0 0.20
Arsenic mg/L 0.05 0.10 0.05
Cyanide mg/L 0.05 0.10 0.05
Lead mg/L 0.10 0.5 0.10
Copper mg/L 0.20 1.0 0.20
Manganese mg/L 0.20 1.0 0.20
Nickel mg/L 0.20 1.0 0.20
Tin mg/L 0.20 1.0 0.20
Zinc mg/L 2.0 2.0 2.0
Boron mg/L 1.0 4.0 1.0
Iron mg/L 1.0 5.0 5.0
Silver mg/L 0.1 1.0 0.10
Aluminium mg/L 10 15 -
Selenium mg/L 0.02 0.5 0.02
Barium mg/L 1.0 2.0 1.0
Fluoride mg/L 2.0 5.0 2.0
Formaldehyde mg/L 1.0 2.0 1.0
Phenol mg/L 0.001 1.0 0.001
Free Chlorine mg/L 1.0 2.0 -
Sulphide mg/L 0.50 0.50 0.50
0Oil and Grease mg/L 1.0 10 5.0
Ammoniacal Nitrogen mg/L 10 20 5
Colour ADMI 100 200 100

Source: 1) Environmental Quality (Industrial Effluent) Regulations 2009, 2) Control of Pollution from Solid Waste Transfer
Station and Land(fill) Regulations 2009

(iv) Ash Treatment Standard

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

that standards which are similar to those in Japan are applicable.

(3) Technical Standards

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

Japan are applicable.
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Plant Concept

(1) Basic Flow of Waste Treatment
Basic flow of waste treatment in grate-type WTE plant is as shown in Figure 21 below.

Further, basic flow is the same for both Case 1 and Case 2.

. Electric Power Electric Power
Steam Turbine .
Generation Sales
Municipal Solid Bunker R Gréte—type . Boiler N Flue Gas Cleaning Stack
Waste Incinerator System
Bottom Ash APC Residue
v v
Landfill Landfill

Figure 21 Waste Processing Basic Flow

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

out to the landfill site.

(2) Material Flow

The outline of material flow is as shown in Figure 22 in the following page. The
presumed WTE plant is designed to process 1,500 tons/day of MSW, with 145
tons/day of incineration bottom ash and 35 tons/day of APC residues are discharged

from the plant, respectively. The electric power sold via the grid is approximately
26.3 MW.
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R Electric Power Sales
26,295 kW
Municipal Solid
Waste _
Grz}te type Flue Gas
1500 tons/day Incinerator

A\ 4 A\ 4
Bottom Ash APC Residue
145 tons/day 35 tons/day

Figure 22 Outline of Material Flow

(3) Main Equipment

The presumed WTE plant is composed of a single line from the waste chute to
stack.
The main equipment comprising the WTE plant are as follows;
1) Waste charging Pit & crane system
2) Combustion Grate type incinerator
3) Combustion gas cooler Steam boiler system
4) Flue gas treatment
* Dust removal Filtration type dust collector (fabric filter)
e HCI, SOx removal Dry desulfurization system (slaked lime blowing
method)
* NOx removal Combustion control+ Selective Non-
Catalytic Reduction
(SNCR) system
* Dioxins removal Combustion control + activated carbon b system
5) Generator Steam turbine (11 MW)
6) Ventilation Balanced ventilation system
7) Ash removal system Bottom ash yard & shovel loader transport

(4) Process Flow and Basic Layout

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

the following pages in Figure 23 through Figure 25.
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3.5.4 Preconditions for Project Cost Estimation

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

as shown in Table 16.

Table 16 Preconditions for Project Cost Estimation

Precondition
Item Remarks
Casel Case2
Waste 500 tons/day 750 tons/day
throughput x 3 lines x 2 lines

Project period

20 years (operation period)

plus 3 years construction

period
Availability 333 days (8,000 hours/year)
Steam .
430°C. 52 barA
parameter

Possible power

sales amount

210,150 MWh/year

Power generation amount
minus self-consumption

amount

Project site

Land located adjacent to Seelong
Sanitary Landfill Facility

Site preparation work
assumed to be not

necessary

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

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

necessary permits, completion of environmental impact study, connection works for

local grid, etc. are not taken into account in the estimation of the project cost.

3.5.5 Rough E

stimation of Project Cost

Construction Costs (rough estimate)

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

17. Civil & building costs are the same for both Case 1 and Case 2, because the

capacity of waste pit is the same. (Note: The capacity of waste pit is determined by

waste throughput, and waste throughput is the same for both Case 1 and Case 2.)

On the other hand, plant cost of Case 2 is approximately 15% less than that of Case
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1, because Case 2 (2 lines) has less equipment than Case 1 (3 lines).

Table 17 Rough estimate of construction costs

Case 1 Case 2
500 tons/day x 3 lines 750 tons/day x 2 lines
ttem (bilion  (million  (bilion (million
JPY) USDY) JPY) USDY)
Plant 17.7 154.0 15.1 131.4
Civil & Building 3.5 30.5 3.5 30.5
Total 21.2 184.5 18.6 161.9

1) JPY/USD currency exchange rate: 1 JPY= 0.0087 USD (as of 8 February 2022)

From the above estimate, construction cost (Total) of Case 2 is approximately 12%
less than that of Case 1.

Operation and Maintenance Costs (rough estimate)

The calculation results of operation and maintenance costs (rough estimate) are
as shown in Table 18. “Personnel costs” was derived from estimated local labor unit
price and number of operators, and “maintenance cost” was derived from estimation
based on NSE’s past operation and maintenance experiences. “Utility costs” was
derived based on estimated utility consumption calculated from mass balance and
estimated local utility procurement unit price.

Personnel cost remained same as the cost calculated in FY2020 Project because
WTE plant is basically an automatic operation. Maintenance costs of Case are more
expensive than those of Case 2 because Maintenance cost increases in proportion to
construction cost. Utility costs estimated are the same for Case 1 and Case 2, since
the total waste throughput are the same for both cases (difference in number of lines
or waste throughput per line does not affect the utility cost as long as the total waste
throughput remains the same).

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

APC residues, etc. are not considered in the calculation.
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Table 18 Rough estimate of operation and maintenance costs

Item Case 1 Case 2

500 tons/day x 3 lines 750 tons/day x 2 lines

(billion (million (billion (million

JPY) USDY) JPY) USDY)
Personnel costs 0.12 1.0 0.12 1.0
Maintenance costs 0.64 5.6 0.56 4.9
Utility costs 0.75 6.5 0.75 6.5
Total 1.51 13.1 1.43 12.4

1) JPY/USD currency exchange rate: 1 JPY=0.0087 USD (as of 8 February 2022)

Operation and maintenance costs of Case 2 are less expensive than those of Case

1 as with construction costs.

From these results, it can be concluded that when constructing a WTE plant, it is
desirable to increase the waste throughput per line as much as possible to achieve
economies of scale. However it must be noted that this does not mean that further
scale-up exceeding 1,000 tons/day is even more desirable since there will be technical

1ssues in such scale-up.

Construction Time Schedule (reference)

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

1s assumed to be executed for a period of 6 months thereafter.

Table 19 Construction Time Schedule (reference)
Year 1 2 3
Quarter o|m | 1v| I o|m| v, I o ||
Basic Engineering —
Detail Engineering
Civil & Building

Erection

f—

Commissioning
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3.6 Economic Study

3.6.1 Evaluation of business ability
Organizing prerequisites

Based on the 3.2 Current Status of Waste Management in Malaysia and 3.5
Technical Study, the prerequisites for evaluating business ability are arranged below.
For additional information, see the Request for Proposals for the project to build a waste

power plant in Bukit Payong, Johor, announced in August2020 (Figure 26).
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PUBLIC-PRIVATE PARTNERSHIP (PPP) PROJECT FOR CONSTRUCTION AND OPERATION OF
WASTE TREATMENT PLANT WASTE TO ENERGY (WtE) AT BUKIT PAYONG, BATU PAHAT,
JOHOR

- Request for Proposal (RfP)

Waste-to- August

Energy PPP

Bukit

Payong,

Batu

Pahat,

Johor

This Government’s Requirements (OQutput Schedule 1 -
Specification) has been prepared for the procurement of a

Waste-to-Energy Services by way of Public Private Request for
Partnership for the Government of Malaysia. Proposal

Figure 26 Bid Specifications for Waste-to-energy Project at Bukit Payong (Cover Page)

Table 20 for estimating project costs (re-listed from Table 16)

Precondition
Item Remarks
Casel Case2

Waste 500 tons/day 750 tons/day
throughput x 3 lines x 2 lines

] ) ) ) plus 3 years construction
Project period 20 years (operation period) .

period
Availability 333 days (8,000 hours/year) -
Steam .
430°C. 52 barA -

parameter
Possible power 210,150 MWh/year Power generation amount
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sales amount

minus self-consumption

amount

Site preparation work

Land located adjacent to Seelong
Sanitary Landfill Facility

Project site

assumed to be not

necessary

Table 21 Estimated construction costs (re-listed from Table 17)

Case 1 Case 2
. 500 tons/day x 3 lines 750 tons/day x 2 lines
(billion (million (billion (million
JPY) USDY) JPY) USDY)
Plant 17.7 154.0 15.1 131.4
Civil & Building 3.5 30.5 3.5 30.5
Total 21.2 184.5 18.6 161.9

1) JPY/USD currency exchange rate: 1 JPY=0.0087 USD (as of 8 February 2022)

Table 22 operating and maintenance costs (re-listed from Table 18)

Case 1 Case 2

. 500 tons/day x 3 lines 750 tons/day x 2 lines

(billion (million (billion (million

JPY) USDY) JPY) USDY)
Personnel costs 0.12 1.0 0.12 1.0
Maintenance costs 0.64 5.6 0.56 4.9
Utility costs 0.75 6.5 0.75 6.5
Total 1.51 13.1 1.43 12.4

1) JPY/USD currency exchange rate: 1 JPY=0.0087 USD (as of 8 February 2022)

Table 23 Other Prerequisites

Project Conditions Remarks
*+ 3-year construction period
including half-year commissioning
Contract o )
) 24 years *  20-year driving period
period
+  Closed for one year (the cost of
closure is not eligible for mileage
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accrual this time)

Depreciation

Approximately 510

million yen

Depreciate by straight-line method for 15

years

Income taxes

24%

Assumed

interest rate

Annual rate 1.5%

Inflation rate

Annual rate 1%

Reflected in O&M costs, tipping fees and

electricity sales prices

Exchange

1RM=26JPY

FIT

0.35RM

Evaluating business ability

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

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

cost (Tipping fee, Gate feeFigure 23needs to set the processing cost). Therefore, this

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

ton.

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

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

if we received a 30% subsidy, we simulated IRR etc. in each.
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Table 24 1: Project IRR at Processing Cost of 4000 Yen / Ton

Casel Case2
10 years | 15 years | 20 years | 10 years | 15 years | 20 years
No subsidies -T% 0% 5% -3% 4% 7%
10% of the grant | -4% 3% 6% 0% 6% 9%
20% of the grant | -1% 5% 8% 3% 9% 11%
30% of the grant | 3% 8% 11% 7% 12% 14%
Table 25 Case 2: Project IRR at Processing Cost of 5000 Yen / Ton
Casel Case2
10 years | 15 years | 20 years | 10 years | 15 years | 20 years
No subsidies -2% 4% 8% 2% 8% 11%
10% of the grant | 1% 7% 10% 5% 10% 13%
20% of the grant | 4% 9% 12% 9% 13% 15%
30% of the grant | 8% 13% 15% 13% 17% 18%
Table 26 Case 3: Project IRR at Processing Cost of 6000 Yen / Ton
Casel Case2
10 years | 15 years | 20 years | 10 years | 15 years | 20 years
No subsidies 2% 8% 11% 7% 12% 14%
10% of the grant | 5% 10% 13% 10% 14% 16%
20% of the grant | 9% 13% 15% 13% 17% 19%
30% of the grant | 13% 17% 18% 18% 21% 22%
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Table 24, Table 25, Table 26, IRR is a plus for a 20-year operating period. Assuming
that an IRR of 5% or higher is considered an investable project, even if the processing

cost is 4,000 yen/ton and there is no subsidy, the project is considered to be feasible.

3.7 Future Directions

In this year's survey, we had several discussions with SWMSB, which is running a

concession project for landfill disposal of waste in the area, and were able to establish a
relationship between NSE and SWMSB. In addition, we were able to obtain information
necessary for the study of waste-to-energy during the discussions and update the project
cost estimate and feasibility assessment conducted in the FY2020 project.
We also collected information on the progress of the project selection and the candidates
for the project to build a waste power plant in Bukit Payong through IRDA in order to
monitor the trend of the waste-to-energy introduction policy of the Malaysian
government. However, due to the delay in the schedule caused by COVID-19, we were
not able to obtain highly accurate information.

From next year onwards, SWMSB, which already has a good track record in the region,
will be considered as a leading candidate for the local partner company, and discussions
will be continued with the aim of Japanese participation in the bidding process for waste-
to-energy projects in the Iskandar region. In addition, we will continue to follow up on
the status of bidding in Bukit Payong.

In addition, since the actual introduction of waste-to-energy depends largely on the
government's actions, it would be meaningful to apply for the JCM equipment subsidy
project for the introduction of environmental infrastructure such as methane gas

recovery using municipal solid waste (MSW) in addition to waste-to-energy projects.
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Chapter 4 Proposal for a decarbonization action plan
(tentative name)

4.1 Overview of Activities

Since 2019, the "Project for the Promotion of Decarbonization in the Iskandar Region
(Kitakyushu-Iskandar Development Area Cooperation Project)" has been underway, and
this year's project is the final year of a three-year plan. Based on this, we will summarize
the past activities in cooperation with the Iskandar Regional Development Agency
(IRDA) and compile an action plan for decarbonization in the future.

During the implementation of the project in FY2019, IRDA indicated "Industrial
Symbiosis", "Eco Town" and "Waste to Energy" as the key words in the activities of the
next step of the Low Carbon Society Blueprint. We have been implementing activities to
realize these goals. This year, we discussed with IRDA how to apply the results of our

activities to the decarbonization of the Iskandar region.
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4.2 Activities and results of the project in FY2019

4.2.1 Activities in FY2019

The City of Kitakyushu has been building a partnership with IRDA for the low-
carbon development of the Iskandar region from FY2014, FY2015, and FY2016. In the
first year of this project, with the aim of promoting decarbonization in Malaysia and
the formation of JCM projects to contribute to it, based on the partnership between the
Iskandar Regional Development Authority of Malaysia (IRDA) and Kitakyushu City

that has been established up to now. The details of the activities are described below.

Activity 1: Consideration of an action plan based on the blueprint for a low-

carbon society already developed

In Activity 1, we developed an action plan to achieve the goals set in the Blueprint
for a Low Carbon Society (supported by JST and JICA) developed by an international
research team consisting of Kyoto University, National Institute for Environmental
Studies, Okayama University, Universiti Teknologi Malaysia and IRDA. In addition,
we carried out a project to organize a concrete project using JCM related to the action
plan. The specific activities are shown in the table below.

Table 1 Activities in 2019: Activity 1

Activities Activities

1) | Direct discussions with | Direct consultations will be held with relevant
IRDA local government agencies to share the
objectives of the project. We will also assess the
impact of policy changes and local needs, and

build consensus on the policy to be considered.

2) | Review of the draft Based on the blueprint for a low carbon society
action plan that has already been developed, and taking
into account the impact of policy changes, we
will consider an action plan for the period up to
20502012 to achieve the goals set out in the
blueprint.

3) | Discussions and Based on the draft action plan reviewed,
exchange of views with | consultations and exchanges of views will be

IRDA on the basis of held with relevant government agencies to

the draft Action Plan support the development of IRDA's action plan.
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Activity 2:2015 Follow-up survey of the surveys carried out during the 2016year

Based on the results of the 2015yearly and 2016annual inter-city cooperation surveys
carried out by Kitakyushu City, Activity 2 was a follow-up survey to confirm the
cogeneration needs of Japanese factories already operating in Malaysia, the need to
increase the efficiency of chillers in refrigerated warehouses, and the need to combine
renewable energy generation and heat shielding effects of roof-mounted photovoltaic
systems. The potential of the project was also confirmed. In addition, the latest status of
the needs for power generation from waste heat recovery from cement plants and power
generation from landfill gas recovery, for which the potential was confirmed, will be

added to the above Action Plan based on the Blueprint for a Low Carbon Society. Details

of the activities are given in the table below.

Table 2

Activities in 2030: Activities2

Activities

Activities

1) | Consultations with
Japanese companies and

others with needs

Direct consultations will be held with companies
and others whose needs have been identified in
previous years' surveys to understand their
detailed plans and to share their policies for

decarbonization.

2) | Technical, economic and

CO2 reduction studies

Based on consultations with the candidate
companies for the project, basic studies of the
technologies to be introduced, economic studies of
the amount of investment, payback period and
internal rate of return, and the effect of CO2
emission reductions due to the introduction of the

equipment will be examined.

3) | Review of the
implementation
structure of the JCM
equipment subsidy

project

Confirm the willingness of the representative
company and local companies to participate in the
JCM equipment subsidy project, and discuss the
specifics of the project; in case of applying for JCM
equipment subsidy, prepare for it (consider the
schedule, confirm the contract method, study the

implementation system, and identify issues).

Activity 3: Identification of potential waste heat recovery and power generation projects

With regard to waste heat recovery power generation for existing cement plants in
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Malaysia, there are some projects that have not yet been selected as the preferred
bidder, although they have been invited to implement the projects on a BOT basis. In
addition, there are some landfill gas recovery power plants in Malaysia that are subject
to the CDM, but they generate surplus gas and there is a potential to utilize this
surplus gas effectively.

The aim of Activity 3 is to identify projects that have plans for a low-carbon future,
but have not yet been realized, so that they can be applied to JCM at an early stage.

Details of the activities are given in the table below.

Table 3 Activities in 2030: Activity 3

Activities Activities

1) | Direct consultation with | We will identify and directly consult with potential
private companies with projects in the Iskandar region and elsewhere in
potential Malaysia, including waste heat recovery and ride-

fill gas recovery.

2) | Technical, economic and | Based on consultations with the candidate

CO2 reduction studies companies for the project, basic studies of the
technologies to be introduced, economic studies of
the amount of investment, payback period and
internal rate of return, and the effect of CO2
emission reductions due to the introduction of the

equipment will be examined.

3) | Review of the Confirm the willingness of the representative
implementation company and local companies to participate in the
structure of the JCM JCM equipment subsidy project, and discuss the
equipment subsidy specifics of the project; in case of applying for JCM
project equipment subsidy, prepare for it (consider the

schedule, confirm the contract method, study the

implementation system, and identify issues).

4.2.2 Results of activities in FY2019

Activity 1: Consideration of an action plan based on the low carbon society

blueprint already developed

The activities outlined in the Blueprint for a Low Carbon Society formulated in 2012

are progressing well as of the end of FY2019, "72% of the 281 programs formulated are
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in progress, 21% are completed, and only 7% have not yet started. It was confirmed that
IRDA is at the stage of considering the transition to the next step of the Low Carbon
Society Blueprint. As the next step, IRDA would like to develop activities based on the
following three keywords.

» Industrial Symbiosis

»  Eco Town

» Waste to Energy

In FY2019, we agreed with IRDA to continue our activities in FY2020 with the aim of

realizing a pilot project that integrates industrial symbiosis and eco-town as described
above in the Iskandar region. Activities in FY2020 are shown in 4.3.2 Results of FY2020

Activities.

Activity 2 Follow-up of the surveys carried out during FY2015, FY2016

The Japanese manufacturers in Malaysia have a long history in the country, and the
current facilities in their factories are aging, and the need for investment in the renewal
of various facilities is very high. We then identified a three number of potential JCM
projects with high potential for horizontal deployment. The table below shows an

overview of the projects we have identified.

Table 4 Candidates for JCM projects identified in FY2049

Companies with needs Overview
1) MIZUHO PRECISION Replacement of ageing vacuum cleaning
ENGINEERING SDN.BHD. machines
2) Cement Industries of Malaysia | Installation of waste heat recovery
Berhad (CIMA) systems
3) Hitachi Chemical (Johor) Sdn. Bhd. {nStal.laﬁon of PV, boilers, chillers, etc.
new installations and replacements)

The company in 1) in the table above manufactures electrical and electronic
components and is planning to upgrade its vacuum cleaning equipment (hydrocarbon
type) which is used in the process of cleaning the components after manufacture and
before shipment. The company is keen to install high efficiency equipment and is

considering installing high efficiency type cleaning equipment in Japan.

Activity 3: Identification of potential waste heat recovery and power generation projects

In addition to identifying the projects listed in Activity 2, we also conducted workshops
on JCM equipment subsidy projects for local cement companies and Japanese company
officials in Malaysia. After the workshop, several companies consulted with us about

specific JCM projects, as waste heat recovery facilities have not been introduced in
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cement factories in Malaysia. About 15 Japanese manufacturing companies attended the

meeting to raise awareness of the JCM equipment subsidy program.
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4.3 Activities and results of the project in FY2020

4.3.1 Activities in FY2020

In FY2020, based on the results of the first year, we have developed a plan to
implement the following3 activities, which IRDA considers important as the next

theme of the Low Carbon Society Blueprint (see the figure below).

Realization of an eco-town in industrial symbiosis

Realization of waste-to-energy

Investigation of high-potential JCM application projects
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Figure 1 Business Activities in 22045

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

The first activity aimed at the simultaneous realization of Industrial Symbiosis and

Eco Town, the next step in IRDA's Blueprint for a Low Carbon Society. Specifically, the

following4 activities were carried out

IRDA will take the lead in collecting inventory data on waste generated by
factories in industrial estates in the Iskandar region.
Based on the inventory data collected, matching between plants (i.e. matching

whether waste from one plant can be used as raw fuel in another plant) is carried

We will examine the technologies and tools needed to achieve the above matching

and consider ways to collaborate with companies that have these technologies and

1)
2)

out.
3)

tools.
4)

In parallel with the above3 activities, we will consider how to provide policy
support (incentives, penalties, etc.) to achieve industrial symbiosis and eco-towns

in an integrated manner.
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Activity 2: Realization of waste-to-energy

The second activity is a research activity on the realization of waste-to-energy, which
IRDA considers as the next important theme of the Low Carbon Society Blueprint. The
initial plan was to carry out research activities on the technical, institutional and

economic aspects of waste-to-energy (see below). The companies in charge of each

B i DREY

B&I =7

research activity are as follows

IRDA

ﬁl&ﬁw

CEFEORN

| L

2

Figure 2 Structure of Activities2

Activity 3: Investigation of high-potential JCM application projects

The third activity in FY2020 was to identify JCM-applicable projects mainly in the
Iskandar region. The plan was to follow up on three projects identified in the first year

of the project and to quickly apply for the JCM equipment subsidy project.

4.3.2 Results of business activities in FY2020
Activity 1: Realization of an eco-town in industrial symbiosis

Although we were unable to travel to Malaysia due to the outbreak of the new coronary
disease, we carried out the activities in cooperation with IRDA as planned. Firstly, IRDA
distributed questionnaires to the companies in the industrial parks in the Iskandar
region with the cooperation of the Japanese side, and held workshops with related
factories to collect inventory data from a total of 30 factories. Next, we analysed the
inventory data to examine the possibility of matching between plants. The inventory
data confirmed that much of the non-hazardous non-scheduled waste in the industrial

waste stream is already being recycled.
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On the other hand, it was confirmed that a certain amount of waste was disposed of
directly to landfill after discharge. In this study, we examined the possibility of matching
the use of raw materials and fuels between factories and the possibility of advanced
recycling and reuse of these wastes by using the technologies of Japanese companies.

In addition, we checked with IRDA on the availability of policy measures (such as
subsidy schemes) in Malaysia. As of FY2020, there are no available subsidies in Malaysia,

and it is difficult for IRDA to implement its own policies.

Activity 2: Realization of waste-to-energy

As for the activity2, although it was not possible to travel to the area and there were
considerable difficulties in collecting information, we carried out research activities from
3three aspects: technical, institutional and economic, in cooperation with local
consultants.

Firstly, an overview of waste-to-energy projects, including institutional aspects, was
investigated. In Malaysia, the Solid Waste and Public Cleansing Management Act (Act
672) was enacted in 20072006, and the management of municipal solid waste is now the
responsibility of the Federal Government. However, the decision to comply with the Act
is left to the state governments, and some states have their own municipal solid waste
management systems in place. The state of Johor, where Iskandar is located, is subject
to the Solid Waste and Public Cleansing Management Act (Act 672), which means that
the introduction of waste-to-energy is also decided by the federal government. At present,
there are two potential waste-to-energy sites in Johor, the Seelong Landfill and the Bukit
Payong Landfill. Of these two sites, the Bukit Payong, which is outside the Iskandar
region, was the first to go out to tender for a waste-to-energy project in 2020. Considering
the possibility of a similar tender for waste-to-energy in the Iskandar region, we obtained
and analysed the RPF of Bukit Payong.

The planned waste quality of the waste to be treated in the waste-to-energy plant and
the environmental standards to be observed in its operation were confirmed, and a
technical study was carried out on the basis of this. Based on the results of this study,
the economic efficiency of the project was examined. The results are as follows. When
the treatment cost is 4,000 yen/t, the IRR is plus 1% after 20 years of operation. On the
other hand, if the subsidy rate is 30%, the IRR will be 7% at 4,000 yen/t. It can also be
seen that if the treatment cost is 6,000 yen/t, the IRR will be 7% even without subsidy.
Assuming an investment hurdle rate of 5%, the waste-to-energy business is a potential

investment project.
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Table 5 Results of economic study

Processing
Cost=¥4000/t

[ xn [ 10vears | 5vears [ 30vers | 10yems 55 vears [20veure |

No subsidies -7% 0%
10% of the grant -4% 3%
20% of the grant  -1% 5%
30% of the grant 3% 8%

Processing
Cost=¥5000/t

5%

6%

8%
11%

-3% 4% 7%

0% 6% 9%

3% 9% 11%

7% 12% 14%
Case 2

re [ 50yems [ 5 yeors [ 20 yeare [ 10 yeors [ 15 years [0 yomrs

No subsidies -2% 4%
10% of the grant | 1% 7%
20% of the grant | 4% 9%

30% of the grant | 8% 13%

8%

10%
12%
15%

Case 1

2% 8% 11%
5% 10% 13%
9% 13% 15%
13% 17% 18%

Case 2

ik | 10years [ 5 vems | 0yemrs [ 10yoms [ 15 yeors |20 yemrs

Processing

Cost=¥6000/t
No subsidies 2% 8%
10% of the grant 5% 10%
20% of the grant 9% 13%
30% of the grant  13% 17%

11%
13%
15%
18%

7% 12% 14%
10% 14% 16%
13% 17% 19%
18% 21% 22%

Activity 3: Investigation of high-potential JCM application projects

As for the activity3, we were able to carry out follow-up activities for the

materialization of the project as planned, although it was remote because we had already

identified individual companies. However, of the three projects, we decided not to apply

for the JCM equipment subsidy program for the project (D in the table below because

the plan to update the equipment in the plant had already started and the timing of

Malaysia's signing of the JCM was not clear. As for the other two projects, we are still

interested in JCM, and we will explore the possibility of JCM in conjunction with the

timing of Malaysia's signing of the JCM.

Table 6 Follow-up cases for FY2020

Companies with needs

Situation

1) MIZUHO PRECISION
ENGINEERING SDN.BHD.

* Although we had reached the stage of
submitting a quotation in the first fiscal year of
2040, we plan to make capital investment
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basically on our own because the timing of the
signing of the JCM by Malaysia, which is a
precondition for the application of the JCM, is
not clear, and on the other hand, capital
investment at an appropriate time is necessary
to continue manufacturing at the plant.

* The project was originally intended to be a BOT-
based waste heat recovery and power generation
system, but was postponed due to the

2) Cement Industries of shortlisted companies' proposals not meeting

Malaysia Berhad (CIMA) the client's expectations.

Continued interest in the JCM equipment

subsidy program, with plans to resume it at the

right time
* 2020No capital investment for the year
3) Hitachi Chemical (Johor) * Continued interest in the JCM equipment
Sdn. Bhd. subsidy program, with plans to resume it at the
right time

In addition, although remote, the following new projects were identified through
ongoing discussions with companies with local channels.

Table 7 New projects in 2020

Excavation projects Outline

O Background

+ Malaysia is home to some of the world's leading manufacturers
of rubber gloves.
The spread of new coronary infections has led to an increase in
demand for rubber gloves.
The world's leading rubber glove company decides to build a
new production line at its plant.

O Project overview

Overview +  For the time being, electricity will be provided by the grid and
hot water for the production process will be provided by a gas-
fired hot water boiler, but we are considering the introduction
of gas turbine cogeneration to save energy.
The construction of the new production process will be carried
out in three phases, with the third phase scheduled for
completion in June 2023.
The cogeneration system is planned to be operational at the
same time.

* Gas turbine cogeneration systems

Equipment to be | « Power generation scale: approx. 16 MW

installed + Steam supply scale: 350 t/h

» Estimated investment size: approx. 2 billion yen

* We have already established a structure including a potential

Outlook for the representative entity for JCM equipment subsidy applications.

future « If the timing of Malaysia's participation in the JCM is right, there

is great potential for a full-scale
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4.4 Develop an action plan

We discussed with IRDA how to apply the results obtained during the 3years of
implementation of the project from FY2049 to the present year to the decarbonization
of the Iskandar region. We discussed with IRDA on how to apply the results obtained
during the year of the project up to the fiscal year 2019 to the decarbonization of
Iskandar region. We agreed to include the concept of "Industrial Symbiosis", "Eco
Town", "Waste to Energy" and the future activities in the Comprehensive Development
Plan (CDP).

4.4.1 Comprehensive Development Plan (CDP)

The CDP is a major plan to guide the economic, social and environmental planning
and management of Iskandar Malaysia towards the establishment of an internationally
viable and sustainable metropolis!. As Iskandar Malaysia is an economically and
geographically significant region, the CDP requires the involvement of stakeholders at
all levels. These include, indeed, federal, state and local governments, as well as players
from the business community and global industry.

In preparing the CDP, IRDA consulted with the National Physical Planning Council,
the State Planning Commission and the local authorities in Iskandar Malaysia to ensure
that all the proposals in the CDP are consistent with national and state policies. LCS
Blueprints have also been prepared as detailed guidelines for the implementation of the
CDP.

CDP adopts a holistic and resilient approach to sustainability, with a core focus on a
continuum of Wealth generation, Wealth Sharing and Inclusiveness, Optimising the

resources and focusing on low carbon.

(1) Wealth generation
Wealth generation ensures a continuous, stable, strong and resilient income generation
fot the people living in Iskandar Malaysia. In order to enhance the generation of income
of the people in Iskandar Malaysia, three Strategic Thrusts are introduced:

1) Deepen Cluster Linkages and Enhance Enabling Ecosystem

2) Increase Skilled Job Opportunities and Labour Productivity

3) Mainstream Green Economy to Support Low Carbon Initiatives

1 https‘/iskandarmalaysia.com.my/our-development-plan/
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(2) Wealth sharing and inclusiveness
Wealth Sharing and Inclusiveness promotes socilal equity and improves quality of life.
In order to promotes social equity and improves quality of life in Iskandar Malaysia,
three Strategic Thrusts are introduced:
1) Increase Economic Participation Through Knowledgeable and Skilled Human
Capital
2) Reduce Inequality and Improve Access to Higher Income and Capital Gain

3) Provide Social Connectedness and Build a Well-Informed and Self-Driven Society

(3) Resource optimization and low carbon
Optimizing the resources and focusing on low carbon will ensure Iskandar Malaysia
going towards a sustainable and dynamic economic region
This is achieved by promoting sustainability and efficient resource-use in Five Strategic
Thrusts:

1) Promote Balanced Regional Growth

2) Protect and Enhance Natural Ecology and Green Areas

3) Plan and Manage Built Environment

4) Enhance Urban Connectivity and Mobility within Region

5) Promote Integrated Infrastructure Resources

The CDP is reviewed and updated every five years, and currently the plan is in place
until FY2025 (CDP: 2006-2025, CDP2: 2014-2025). The latest version, CDP3, is currently
under preparation and will cover the period up to 2030. The concepts of "Industrial
Symbiosis", "Eco Town" and "Waste to Energy" will be included in the newly developed
CDP3.

4.4.2 Relationship with other policies in Malaysia

As mentioned above, IRDA has referred to national and state policies in preparing
the CDP. The table below summarises the current low carbon city policy framework

and reporting criteria in Malaysia.

Table 8 Low Carbon Cities Policy Framework and Reporting Criteria in Malaysia
Low Carbon Executive summary
Cities Policy
Tool and GHG

Reporting
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Standard
National Low

Carbon Cities

Masterplan
(NLCCM)

Low Carbon
Cities
Framework
and
Assessment
System
(LCCPH)

Low Carbon
Society (LCS)

Developed for Ministry of Environment and Water in 2019 by
the Green Technology Application for the Development of Low
Carbon Cities (GTALCC) Project with UNDP Malaysia / Global
Environment Facility (GEF) fund.

The 3M Approach — Measurement, Management & Mitigation

Policy support for all levels of government

+ A hybrid document of bottom up and top down policy measures

Roll-out plan in tandem with the 5-years Malaysia Plan
(Rancangan Malaysia)

Target: Carbon neutrality for the 33 biggest cities and regions of
Malaysia by 2050 and beyond

Launched in 2011; Version 2 launched in 2017

Implemented by Malaysian Green Technology and Climate
Change Center (MGTC)

Consists of a framework and assessment system which allows
for performance of carbon reduction measures in a city or a
township

MGTC introduced the LCC Challenge 2030 a programme to
accelerate the transformation towards low carbon cities. The
goal of the program is to establish 200 low carbon zones in state
capitals and major urban areas by 2030. The LCCF document
will be used as a reference in this program. Participating cities
annual GHG emission reduction in energy, water, mobility and
waste is assessed.

The Low Carbon Society (LLCS) blueprints of Putrajaya,
Iskandar Malaysia and Kuala Lumpur incorporates a
methodology using the internationally recognised Asia—Pacific
Integrated Model (AIM) to project GHG emissions under various
scenarios i.e. Business as Usual (BAU) and Counter Measure
(CM)

The term “Low Carbon Society” in the LCS blueprints is created

to project the blueprints as a peoplecentric plan.

+ All the LCS blueprints were developed by Universiti Teknologi

Malaysia-Low Carbon Asia Research Centre (UTM-LCARC)
based on a research collaboration between UTM-LCARC, Kyoto

University, Okoyama University and the National Institute of
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Environmental Studies

Global - GHG Protocol standard developed by World Resources Institute
Protocol for (WRI), C40 Cities Climate Leadership Group and Local
Community- Governments for Sustainability ICLEI)

Scale + Launched in 2014

Greenhouse + The GPC is a robust framework for accounting and reporting
Gas Emissions city-wide GHG emissions.

Inventories + Local authorities and regional authority which have used GPC
(GPO) as a reporting standard: Majlis Bandaraya Petaling Jaya, Majlis

Perbandaran Ampang Jaya, Majlis Perbandaran Hang Tuah
Jaya, Dewan Bandaraya Kuala Lumpur and Iskandar Regional
Development Authority IRDA)

One of the key actions in the NLCCM is to align the existing
GHG reporting format to GPC

NLCCM (National Low Carbon Cities Masterplan)

The NLCCM is designed as a policy document to guide policy makers at all levels of
federal, state and local government in their efforts to achieve low-carbon cities, and to
address policy gaps in meeting national GHG reduction targets in mitigating climate
change. The NLCCM is not intended to replace the policy tools currently used by local
governments to achieve low carbon cities, but to extend the National Climate Change

Policy of the 2009.

® Absolute carbon reduction targets

NLCCM has proposed GHG reduction targets in the top 33 cities and regions in
Malaysia, divided into three implementation phases. The reduction targets, which
exceed Malaysia's GHG reduction commitments (the 11th Malaysia Plan sets a 45%
reduction in carbon emissions by 2030 compared to 2005 levels), are intended to
encourage more influential GHG reduction plans to achieve the targets. The Iskandar
region is included among those cities.

The schedule and absolute carbon reduction targets for the target cities for the period

2030-2050 are as follows The Iskandar region is included in Group 1.
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Fiscal

year

2021,2022

2026

2030

2031

2035

2040

2045

2050

Table 9 Carbon reduction schedule for target cities

Each group of Contents

target cities

Groupl

Group2

Groupl

Group3

Group2

Groupl
Group3

Group2

Groupl
Group3

® Key Challenges

Develop a GHG inventory including baseline emissions
and set a target to reduce absolute GHG emissions by
33% by 2030year

Create a GHG inventory and set a target to reduce
absolute GHG emissions by 33% by the 2032035year
33% absolute reduction in GHG emissions and
declaration of a "carbon neutral year".

Develop a GHG inventory including baseline emissions
and set a target to reduce absolute GHG emissions by
33% by 2040year

Declared a "carbon neutral year" by reducing absolute
GHG emissions by 33%.

Groupl cities reduce absolute GHG emissions by 66%.
Group3 cities reduce their GHG emissions by 33% and
declare a "carbon neutral year

Reduction of absolute GHG emissions by 66%, with
carbon neutrality planned for the 2055year

Groupl's cities achieve carbon neutrality

Group3 cities reduce absolute GHG emissions by 66%
and achieve carbon neutrality by the 2060year

The following 7 key challenges were recognized as barriers to low carbon pathway in

most Malaysian cities. There is a fragmentation of policy and direction at national and

federal levels regarding low-carbon initiatives in Malaysia, and the impact of this

fragmentation has resulted in the lack of a defined broad flow of Malaysian policy and

other initiatives. This has resulted in a lack of coherence in local initiatives and weak

linkages with existing development plans. The incentives for each region are also

stagnant due to the lack of funds to promote the initiatives. In addition, these conditions

have led to a lack of necessary human resources and inaccurate or missing GHG

inventory data. This situation makes it difficult to gain public understanding.
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Policies Implementation Source of Funding Low Carbon Development
and Direction and Execution and Financing in Urban Planning
* Inconsistent * Inconsistent = Insufficient and still * Weak integration between
implementation implementation lacking low carbon reduction
= Gapin transition fromtop = Mot mandatory * No dedicated fund strategies and existing
to bottom = Absence of dedicated = Legal barriers for local development's document
= Nospecific reference to unit/entity at all levels government to generate »  Conflicting and competing
low carbon agenda additional income development pricrities
* Intensity versus absolute = Lack of incentives
targets
LA e |
Whi " N7
Community Capacity, Capability Data for
Participation and Readiness GHG Inventory
* Weak in public = Shortage of capable ® Weak in availability and
appreciation and people acCess
understanding » Lack of skills and ® Lack of proper data
® Lack of opportunities to understanding ® Weakin accuracy
participate * Lack of subject matter * Inconsistent methodology
experts

Figure 3 Key challenges to a low-carbon future

® Action plan overview

The following action plan is recommended to shape the pathway for low carbon
development in Malaysia. The 9 key directions include the development of low-carbon
related policies and strategies, the provision of financing and loans, improved data

management on low carbon and the establishment of assessment methodologies.

4-18



3 KEY DRIVERS AND 9 KEY 24 KEY

3 KEY ENABLERS DIRECTIONS ACTIONS
KD1 KD2
Governance and Streamline and Strengthen the
Implementation Integrate Related Low J—§ Institutional Framework
Framework Carbon Policies and and Implementation
= Regulations Mechanism at All Levels
o
oo
o=
W
< & KD3
() = Mainstream Low
g g Urban Planning Carbon Urban Planning
o - and Development
i
.| 5
o
-
=
— KD4
i Community poaboutnria 0*’
- cipationi
': Participation Carbon Development
o
=
<
g KD5 KD&
Z e Howmey @
P P a inanci apacity to Ac
EI R Facilitate Low Carbon
= Development
o
= 0
— o
= 2 KDT KD8
o 2 Data Collection Improve Low Carbon Measure Low Carbon
5 Information and Data Performance 4‘,—('
=
E : and Analysis Management
21 ¢
<<
o
Ll . . KD9
Built Environment Develop Citywide/
and Physical Sectoral Development
Infrastructure Strategies on Low
Carbon

IMPLEMENTATION PLANS AND TARGETS 2222222222000 20000002000 2002000330200 20330y

Figure 4 Action Plan for NLCCM

® Introduction of the 3M approach

As one way of taking these action plans forward, NLCCM has introduced the 3M
approach, which aims to position cities as major players in climate change mitigation, as
well as set an example for the development of emission reduction strategies at the local

level. The 3M approach consists of three actions (see Figre5).
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MEASUREMENT MANAGEMENT MITIGATION
GH

= Mitigation is being referred to
measures and actions taken to

serve as reduce GHG emissions.

tion of

mitigation measures at local level.

pness of * These documented strategies or
action plans signify the systematic
approachin ca r out the cities’
reduction strategies.

Figure 5 3M Approach

4.4.3 Formulation of CDP3

IRDA states that in preparing the CDP3, it will refer to the NLCCM, which is a policy
document by the Federal Government of Malaysia. As mentioned above, based on the
NLCCM, a total of 33 local governments have been selected as target cities, and Iskandar
region is one of them. However, IRDA does not plan to include an absolute GHG emission
reduction target for Group 1 in CDP3 at this time. Instead, it plans to use a target of
58% reduction in carbon intensity by 2025, using 2010 as the base year, based on the
2025 Low Carbon Society Blueprint. However, we also support the commitments made
in the 11th Malaysia Plan to reduce the economy-wide carbon intensity (relative to GDP)
by 45% by 2030 compared to 2005 levels, and to achieve carbon neutrality by 2050.

As mentioned earlier, the Iskandar region i1s using the Asia-Pacific Integrated
Assessment Model (AIM) in its 2025 Low Carbon Society Blueprint. However, according
to IRDA, this model is only used to estimate GHG emissions, and GHG emissions will be
calculated and reported in accordance with GPC BASIC+ when actual monitoring is
conducted. Under CDP3, GPC BASIC+ will also be used to calculate and report GHG
emissions. The scope of GHG emissions reporting under GPC BASIC+ is as follows:
monitoring will cover stationary energy, transport, waste, industrial process and product
use (IPPU) and agriculture, forestry and other land use (AFOLU).

Table 10 Reporting range according to GPC BASIC+.

Stationary energy

Residual buildings Scope3d

Commercial and Institutional buildings and facilities Scope3d
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Manufacturing and construction Scope3
Energy industry Scope3
(Energy generation supplied to the grid) —

Agriculture, forestry and fisheries Scope3
Non-specified emission sources Scope3d
Fugitive emissions from the mining, processing, storage and Scopel
transport of coal

Fugitive emissions from oil and natural gas systems Scopel

Waste

On-road Scope3d
Railways Scope3d
Ships Scope3
Aviation Scope3
Off-road Scope2

Emissions from industrial processes within the city boundary

Disposal of solid waste generated in the city Scope3
Biological treatment of waste generated in the city Scope3
Incineration and open burning of waste generated in the city Scope3d
Wastewater generated in the city Scope3d

(IPPU) Industrial processes and product use (non-energy greenhouse gas emissions)

Scopel

Emissions from products use within the urban boundary

Scopel

(AFOLU) Agriculture, forestry and other land uses (greenhouse gas emissions from

non-energy sources)

boundary
Other sources of Scope 3 emissions

Other emissions from Scope 3

Emissions from livestock within the urban boundary Scopel
Emissions from land within the urban boundary Scopel
Greenhouse gas emissions from agricultural soils within the urban Scopel
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4.5 Future Directions

This year, it was agreed to incorporate the concepts and future activities of "Industrial
Symbiosis"”, "Eco Town", and "Waste to Energy", which have been worked on through this
project, into the CDP, the development plan to be formulated by IRDA. It is considered a
great achievement that the activities of this project have contributed to the
decarbonization efforts in the Iskandar region, and it is hoped that the inclusion of the
project in the CDP will increase the awareness of the project and make it easier to

cooperate with related businesses when promoting the activities in the future.

In order to promote decarbonization in the Iskandar region in the future, as mentioned
in the NLCCM, there are a number of issues that need to be addressed, including
concrete policies and measures, lack of implementation capacity, financial resources, and
experts, and lack of GHG inventory data. City of Kitakyushu will continue to provide
decarbonization know-how to promote city-to-city collaboration, and will also need to
work on visualizing GHG emissions in order to make concrete reductions. Based on the
visualized emissions, a city-wide/sector-specific strategy for decarbonization will be

formulated.
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Chapter 5 Investigation of high-potential JCM application
projects

5.1 Overview of activities

The City of Kitakyushu implemented the "Project for Promoting Low Carbon Emission
in the Iskandar Region (Kitakyushu-Iskandar Development Region Collaboration
Project)" as part of the "FY2019 Intercity Collaboration Project for Realizing a Low
Carbon Society. As part of the project, activities were conducted to identify potential JCM
projects that could be developed horizontally, referring to the results of the city-to-city
collaboration survey. As a result, it was confirmed that the Japanese manufacturers that
have advanced into Malaysia have a long history and their current factory facilities are
aging, and there is a great need for investment in the renewal of various facilities.

Therefore, in FY2021, following on from FY2020, we conducted activities to identify
JCM-applicable projects for factories and other facilities in Malaysia, mainly in the
Iskandar region.

In addition, while assessing the timing of Malaysia's participation in JCM, we also

studied the materialization of the two projects identified in FY2020.

5.2 Follow-up of projects discovered in the previous year
A follow-up survey was carried out on two companies discovered in FY2020, by e-mail
and telephone conference, regarding the status of their subsequent consideration of the

introduction of equipment and the possibility of equipment assistance.

(1) Aleading global glove manufacturer in Malaysia ("Company A")

Company A decided to add a new production process at its factory because of the
increased demand for rubber gloves as hygiene products all over the world due to the
Corona disaster in 2020.

The equipment to be installed is a gas turbine cogeneration system. The power
generation scale is about 16MW, the steam supply scale is 350t/h, and the estimated
investment scale is about 2 billion yen.

We have already established a structure including a potential representative entity for
the JCM equipment subsidy application, including obtaining a letter of interest.
Therefore, we prepared a draft application for JCM equipment subsidy, but had to

abandon the application because we could not reach a JCM signature with Malaysia.
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(2) A Singapore-owned Malaysian paper company ("Company B")

Company B is considering the installation of a gas turbine cogeneration system in order
to achieve a good performance and to be environmentally friendly. The power generation
scale is expected to be about 5.6MW and the supply steam scale is 13t/h. If Malaysia
were to participate in the JCM, there was a high possibility that it would be eligible for
JCM equipment subsidy, although it would be necessary to select a candidate for the
representative company. However, discussions on the use of JCM subsidies have been
stalled due to uncertainty about the timing of Malaysia's signature on the JCM, which

1s a precondition for JCM application.

5.3 New projects identified this year

This year, as in the previous year, we explored the possibility of collaboration with
Japanese companies operating in the region, as travel to the region was difficult due to
the effects of the Corona disaster. Using our corporate network, we contacted local
companies with capital investment needs and introduced them to JCM. As a result, one
new candidate project for JCM equipment assistance was identified.The target company
is a retailer ("Company C") which operates a large scale shopping mall in Malaysia and
is interested in installing high efficiency chillers (cooling water circulators) and solar
power generation in its shops. In 2021, discussions on the installation of these systems
have just begun, and the company plans to discuss specific installation plans in the next

year and beyond.

5.4 Future Directions

In FY2021, we were able to identify one new candidate project for JCM equipment
subsidy, although it was difficult to understand local needs due to the lack of travel to
the site.

As of March 2021, the JCM system has not been signed with the Malaysian government.
On the other hand, Malaysia, which was one of the first ASEAN countries to attract
manufacturing companies, has been experiencing the aging of various facilities of
Japanese factories. As the time has come to replace the old equipment, many companies
would like to apply for the JCM Subsidy Program to introduce high-efficiency equipment
if they can sign the JCM Program. For example, according to “2020 JETRO Survey on
Business Conditions of Japanese Companies Operating Overseas(Asia and Oceania)",

43.2% of the companies operating in Malaysia answered that they will "expand" their
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business in the next 1-2 years, 51.1% of respondents chose "maintain status quo" and
4.7% chose "reduce”. In other words, Malaysia is a region where Japanese companies
have been able to secure a certain level of profit and intend to continue their activities
in the future.

The high level of local needs can be inferred from the fact that we were able to identify
companies that were very positive about the JCM equipment subsidy project, even in
circumstances where local travel was not possible, as was the case this year. We look

forward to continued intergovernmental encouragement to sign JCM in the future.
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(8%) WLE project at BUKIT PAYONG, BATU PAHAT, JOHOR

+  Bukit Payong® OS> 17 MCBIFZH AT 1— LIS TFOED,

Milestone Date Contractual
c

Contract signing 1 August 2021
DEIA completion 31 July 2022
Planning 31 July 2022
application
Planning permission 31 July 2022
Planning 31 October 2022 Failure to submit Planning
Application Application by Planning
Longstop Date Application Longstop Date

by the Longstop may lead
to CA being void.

Planned Works 1 August 2022 Failure to commence the
Commencement Works by 6 Months after
Date the Planned Works

Commencement Date is
a Concessionaire’s

Default
Testing and Commissioning| 1 May 2025 to
Period 31 July 2025
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(8%) WLE project at BUKIT PAYONG, BATU PAHAT, JOHOR

+  Bukit Payong® 7O 1 NMIHIFZHPIRT S 1—)UIL T 0D,

Milestone Date Contractual
c

Contract signing 1 August 2021
DEIA completion 31 July 2022
Planning 31 July 2022
application
Planning permission 31 July 2022
Planning 31 October 2022 Failure to submit Planning
Application Application by Planning
Longstop Date Application Longstop Date

by the Longstop may lead
to CA being void.

Planned Works 1 August 2022 Failure to commence the
Commencement Works by 6 Months after
Date the Planned Works

Commencement Date is
a Concessionaire’s
Default

Testing and Commissioning| 1 May 2025 to
Period 31 July 2025
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Comprehensive Development Plan3 (CDP3)DHIC, AZJ’'OS1IMNTSETE
HTEREERERHSPEENREDE A ZRDALLTEARUE.

(COPODE#HIEIRE)

¢ CDPIISECULICRETN, EBFMENTHD, MER2025FEITOHEHIRESNTNS,
- CDP : 2006~2025
- CDP2 : 2014~2025%
- CDP3 : 2020~20304 ({FRkiRET)

. %&CDPNIFFB!Z#&%H"(“ED\ FRRREY VY —LR— M IRDALDIRIHL TWERST
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($3%) Comprehensive Development Plan I (2014~2025%)

¢ CDP(3. YL =37 D1 205 )Nith75 OYIEE), $ZFN, H2MFEEZRIETIHIC,
2HAENBERORHEY. EY3>, TERFAMEEREITSED.

¢ CDP2IIEnaI IIEORBEAUEINHERFEEL - KRFRIEIEVEBZHFZRDIC, B
BREEENELTETOT S LERELEZY, A EREH5TADIIMEEDHIYL TS,

A Snapshot of CDPii

1

Vision

5

Moves

WEALTH GENERATION

WEALTH SHARING &
INCLUSIVENESS

il

RESOURCE
OPTIMISATION & LOW
CARBON

(#i#8) IRDA ‘COMPREHENSIVE DEVELOPMENT PLAN Il ISKANDAR MALAYSIA, 2014 — 2025° (2017)

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

($3%) Comprehensive Development Plan I (2014~20254F)

¢ COP2DFLMREZ S D—DOTH I EDEIL | OISR T DiEb,

¢ CDP3¢L TR ZREJIRICERIERHSPREFWMHRBOREIZIEASBIWGS :
ERFEHRERZZZIU-VIT/Z-0ER(L] ICEFNZEEE.

In order to enhance the generation of
income of the people in Iskandar
Malaysia, Three Strategic Thrusts are
introduced:

* WG1 : Deepen Cluster Linkages and Enhance
Enabling Ecosystem

* WG2 : Increase Skilled Job Opportunities and Driven
Labour Productivity Resources

* WG3 : Mainstream Green Economy to
Support Low Carbon Initiatives

In summary, there are: :3#
y

3  Strategic Thrusts

15 Key Directions
42 Initiatives <
148 Programmes

(H1$8) IRDA "COMPREHENSIVE DEVELOPMENT PLAN Il ISKANDAR MALAYSIA, 2014 — 2025' (2017)

NTTDaTa
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R —

TES-AMM (MALAYSIA) SDN.
BHD.

4 IMPACT RANK (M) SDN. BHD.

10 Chawk Technology
International Sdn Bhd

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

30 Sukano Sdn. Bhd.

BEiREUTHEFI AR EERBEREY

T32AFvY, #.

TS5RF DB I FEEY)
T52FYH

(PVC. I32Fw9)\17 . XTEE. /\Lyhk
RECUBA DI ER(EIIZYS U THEDES)

BIRLIZEIO—-RETSZAFYY
(PP. PE. PET)

T52F9H

thoREEMERBERELTH

RA93aaEEN B

SUEENSHREEN TV ESR B
FHEERHET RS DFEREER
EH

9]

EAZHIERICLD

Bz (B : 9\ IOGSR.
RBGDORE) (LRI Bk IR
EExES) il

UBLINTSZAFYY

(MRIOIERRZ D BEL TERL TERIHEDH)
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2-1 FEHO ERIERDIIFIVORBRICHEIZESD

Y IR BEZOIRAEHED ATHEIEIR G

& IRDAZBU TR EIC I O—FUIECS, TSIV IEEMEIFELTVS
Niro Ceramich'5BibEWEER T2z, TSSVIEEMDOVS A VIV kihzis
DR ESEDIH O E BN I INGITEED B ERIEL .

& EFVIIDFRER, DHOUTAL VI ERIC. Niro CeramicOBEEYDEATIHE
ENBBIEDN DD, S UBL IO HRGRDIV—ITICH B THISE
EDIMUIE LT, EEEEH T,

BHITUDENTVIRRRERNEES

TL—L 7R3 (Niro Ceramic) BA{PHDH)
A T P ERMR m | MO EIRoARE
T _ | BbUSSyIRMEERLES
me | G L e B U ORI DL
' U )L B s | aRE
AR5T
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2-1 EEO EFRFIERDIIFIVORBICHETIZES)

TREEMAOBEIRINF—EATEEIERE

& EEEREUEIRND—I33vI (CTEIE W EEVWEDitrolic SolarAE7U>%)
ZEMUT.

& 7V D#ER, Ditrolic SolarhSBEREIE T3 FIN I VY RADEGICEET
BTNRRMEOE T, YR— MYEsEEVOEEERTEI -, SERIBOBAR
EEZERWRICKBARERFELZEATIFIGEELTIKTENEZ 5N S,

L= TERFIOKBSEFEF
%o, BET7STHIRCHID
KISHFEBEO) A AT

L= 7([C@dAME SIS R
BB BN TSI UHR=IL. T4Y  corporare HEADQUARTER
(N R =54 v S -
Ditrolic Solar®OH &334 hE ‘

3870VTV MRS - FARDS
=(3283.6MWITEL TS,
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2. EENETE DA

2) EBEQ RERUMFREORBICHIITZES

S IL-STBRIDEHIFERMRBEEDEILEIRBIDELEIC, Rt
(SWM Environment Sdn. Bhd.)t D:EHERIEEMT 2RI TS

REABIA A

@ SWM ENVIRONMENT

BifEmomt

- YL EEIE TR eI V-7

Oy EFBIFES TV
il

. EEVMRBOMNKIANCHD
Seelong&fZAIIZOEIRD
TOTV%

« FEE., Web&Z T &%
£

BREREMFEEEX
IRDA

TRFDR
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2-2 EEHQ REEMFEBORRICHITLEE

BESNIEFNRESROME

& A 2D AN HRDOAIEYT DS IR—IIVNTIE, BHCHOERILEFBAFICLOT
TOHNTVWB . EEMRBOBEAGEFBATFICLOTREENS,

& J3R—=)VMTIE. 20204E(CBukit Payong THEEMRESFEDOALLIBKE
nrekzdh. AiLEHEAFL. PINETOR.

TEREEEY - AEFIRERE (Act 672) | (2007) Bukit PayungD AALEME

(the Waste Management and Public Cleansing Management Act)

Act 672%IEFLTUSM | Act 672&IESFL TR [ e R S AV e s L2 -3: )

. . . &3
ERBREORELEI EY | MIBERGERN. 5300 _ :
SAVERCISTEIRER | BRcniRRZEES B | 0 SEBRECURATIREN

YIOEIN - NEEREEN | REENOEUN- NHERS (IRZCOERIFMIER (BREMORLE
ThN3. #5175, 8. fHRk. BHREIOUNESR &) OUNEZME
— ; TR ENDD)
A D11 Pulau Pinang I N .
(2N HIMED®HBSa | Selangor - WBE (Gate fee) ZHSHEIDLEN
K—-LMESENS) Selangor Do Tz, BRANKBULIZEDONRTIVTA
Perak EHREND,

=IRDADIEE I 2EEYFHEIR (SeelongRiILDIHHEE) TEEMROAALZAN
RNBETEEMENESVNEE RSN

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

© 2021 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING, Inc. 14 NTT DaTa



2-2 EEHQ REEMFEBORRICHITILIEE

(8%) EHBRFOFERMFERIRMEY MK
¢ EFEHBE (KPKT) (3. fERORENMEZPLONEBSEETITI-ZAT IR,

REBUEBSECBITIZRETH, 2025 FIHTICVL—>F72LTEHPR, 13
RECIBAMICDBEE1DDERMFEERRZEAT D5

{RAEYA b RROZBAR
(h>/8)
1

Kedah Semeling Landfill, Gurun 450

2 Pulau Pinang | Pulau  Burong Landfill, 2,000
Seberang Prai
3 Perek Lahat Landfill, Ipoh 650
4 Selangor Jeram Landfill, Klang 3,000
5 Kuala Taman Beringin Transfer 2,300
Lumpur Station
6 Melaka Sungai Udang Landfill 900
7 Terengganu Marang Landfill, Marang 100
8 Pahang Jabor-Jerangau Landfill, 500
Kuantan
9 Negeri Tanah Merah Landfill, Port 585
Sembilan Dickson
10 Johor Bukit Payung Closed 287.5
Landfill, B. Pahat
11 | Johor Seelong  Landfill, ~ Johor 3,164 | | BRHOSWM EnvironmentADA>FE1—T(E,
Bahru 1,500~2,000 h>EDTERHT

Source :ERERHERIMEILB(PSPN, 2020). The Malaysian Reserve(https: i com/2021/01 laysias-wte- ing/)

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

2-2 EEQ REEMFEBORRICHIILIEE

Bukit PayongIc$ 1} 3 BEREM R EE K DESIRIR DR

& REE(L. WEIL-S7BENEHSBBukit PayonglcHlTFFEEMFRESSE
DEEZIRDAZEL THESRLE,
 EEREAT I 1- )V OESIRIR
EERMEDIBH etc.
& IRDAICBIFREICI AV PEEOTVWEEWED, R THEEOS VSRS
5NTLRL,
. CgVID-190)%%(:&017§1—)bb“3&h'€80\ ALBREFERRENT
WL\,
- BEERERGEIAREDFHEENDELRDHERIFAEHANATS 1—
WEDEBELICRIETFEEINS,
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2-2 EEQ REEMFEBORRICHIILIEE
(2%) WLE project at BUKIT PAYONG, BATU PAHAT, JOHOR

+ Bukit Payong®J2'OYTI MBI BEMAT S 1—IVIZBLITF DilED,

Milestone Date Contractual
c

Contract signing 1 August 2021
DEIA completion 31 July 2022
Planning 31 July 2022
application
Planning permission 31 July 2022
Planning 31 October 2022 Failure to submit Planning
Application Application by Planning
Longstop Date Application Longstop Date

by the Longstop may lead
to CA being void.

Planned Works 1 August 2022 Failure to commence the
Commencement Works by 6 Months after
Date the Planned Works

Commencement Date is
a Concessionaire’s
Default

Tes}ing and Commissioning| 1 May 2025 to
Period 31 July 2025

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

2-2 EEQ REEMFEBORRICHITLIEE

B>ty avieREDtE (1/2)

& YL —-EERED1 Y a B EBBFENSEFEINTBSWM
Environment Sdn. Bhd. (SWMSB)&1>44 MeERD, 1358 REL .

[

SWM Environment Sdn. Bhd. @ CUN

(SWM Environment) W i

o 19974F3%37 P

« YL—¥BmiinMelaka. Negeri Sembilan. Johor 7 ===
ZMDET27 8584k, 5108 A EDAZICHUT. _
oy BELER <) s vemowo Alamflera e

« 8,000 AL EDZAYT, 1,600 EOUNEE%ZEIE
« JEZREESPFY (ICI= institutions, commercial and
industrial sectors) (CHEEEYIUNEY —E2A%ER
. gDA@F%ﬁ%%@éﬂ%ﬁﬂﬂ'@%5Seelongngi¥§i&ﬁi%€
fi:1
o EBBUTHNIRRUCEENREHEAOSAILERE
R~UTWS

Source: SWM Environment Sdn. Bhd.
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2-2 EEQ REERMFEBORRICHITTLIES

B> tySaveReDw:E (2/2)

¢ IRDARU'SWMSBEDIZZET, HUSADREEMBRE R HELH
1,500 b>/BTHIENASHCROL

¢ ZHET—F(CBL TIISeelong A AEICTRRAEZRMLTLSUTMH
57 —HZIAFBRVONZBUED, SAECEBENELUCET FBRAREAICEE
TF—HRR/HIEN KR Ok,

S

« ABETRZEVFEEORMME CORNZRE | N = =g
LT3 () BSISS-—7Usdnmns - AN Seelong A ALI5(CH1IBED

tIONS L G 2 s s Bm R RO TS DA E1500~2000
BIRRCOVTOBRITEEEMUR. IHI O e

« —HBEUSTIREENEVSIELL T, SWMSBD‘UTM
+ SeelongfiRILSYIS TAEENTV\BEEEND RL—>T7IRKRE) [REMDITABERD

2 11719 " SESRNOEE TR s SRS SRR
CHHIOVCORREELL TRABNTE. SUTMOBEDEIECLD. ABEARNICENET
BB,
Source: SWM Environment Sdn. Bhd.
© 2021 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING, Inc. 19 NTT DaTa

2-2 EEHQ REEMFEBORRICHITLIEE

STEICHE

¢ UIMEDAER R HDC HET —FEAFTERD LS, FIILXFAFRRIZFH
REORREEBIESDARI I —DICED201 1 F RV 201 3FICKRIEE N,
%(;Eelﬁolrll?asiﬁﬂ&ﬁ%wfﬁﬁiﬁﬁﬁi’éiﬁﬂ U. EEELSISRERRFOBETHEL

StECHE
ER Hfr i
AR B keal/kg 1,591
Ky wet% 56.90
=Ry JK 5y wet% 8.20
ARGy wet% 34.90
R# (C) wet% 18.90
K% (H) wet% 2.70
2 :3% (0) wet% 12.67
== =% N) o 039
it (S) wet% 0.05
e N(O)) wet% 0.19

) CHOEFEROE G ZOFNTRDEREIGLERBLIIC. BHIS S 7Y I (CTHEEE Tk,

Source: Norbaizura, Siti, M.R. & Fujiwara, Takeshi (2013). Characterization of Household waste in Iskandar Malaysia and its Suitabilty for Alternative Waste Handling Methods.F k¥ £ %G (5) |
Vol.9, No.5 : 1_209°1_216. B#0OT— 9= EIC SIS P> hE

© 2021 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING, Inc. 20 NTT DaTa
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2-2 EEQ REEMFEBORRICHITLIEE

BfEORFEOFYIT—h (1/2)

¢ SWMSBH'SD1BERMICLD, VEEFEEBULERE (BRERVES -HS
EREH) KEOmMERFETYIT—- Nk,

SRUBHOED ORISR
=
SLIBHE 500h>/Hx 34R 750> /Hx 24R
ESE Sl 20 (KR 0EEEAR) SZERHARS 3 &R
FRIERIRER 28 333H/4F (8,0008Ff/4F) -
AR 430°%C. 52 barA -
R ——— HKEBENSFAE NZEL
ScEEAlHEE 210,150 MWh/%E BlE
i <
e Seelong HISHBORSEI LOOERLBETEA
CHWBEARIO— EegmEo0—
[ Prg——
s 4- }‘;T:& H w19 ]—-[ uwmimw }—um v
© 2021 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING, Inc. 21 NTTDaTa

2-2 EEQ REEMFEBORRICHITLIEE

Bl oRsT (2/2)

¢ 7yI7 - MULRIREFMAZEIC, BRE (W) 0xE2To k.
BRE (#5) B - ST ()

F—-2@ T—2@ F—-2@ -2
HE 500h>/Bx 3 )7 750h>/Bx 247 SOOI\//EIX 34F 750|\//E!>< 2R

T3 NEBPY 177 151 PGS
TEEERPY 35 35 FARHEE 6 4 5. 6
At 212 186 PR - ES 7.5 7.5

&t 15.1 14.3

(2%) WisiETEx

© 2021 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING, Inc. 22 NTT DaTa
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2-2 EEQ REEMFEBORRICHITIILIEE

EFEORFOFYIT— b

¢ CNFTORFIERZR(C, BEMOA - S ZTOE,
Tt DEIIRSESF Project IRR

= Cammescooms | ra0 | geaa |
[ R | 1o%m | 15%m [ 20%m | 1058 | 15%m [ 20%m
21y | 2465 - EEROREESD | 105 | 154 | 208 | 100 | 150 | 2050 |

HARY SERIDIELERRY HBIERL -7% 0% 5% 3% 4% 7%
20FRIDEEIAR HAE10% 4% 3% 6% 0% 6% 9%

' 1?;;?;;’;;@%@(; HEIE20% 1% 5% 8% 3% 9%  11%

EEAHRIIETD) HWENE30% 3% 8% 11% 7% 12%  14%

SE=5000F3/¢
L SRR N = e RR | 1000 | 155 | 206 | 1066 | 154 | 2050 |

ﬁfﬂ cﬁnfﬁﬂﬂﬁﬁfﬂ’&?‘}5 ?ﬁgﬂ%f;b _2% 4[%, 80/0 ZDA, 80/c| 1 10/0
SEA | 24% WBhE10% 1% 7% 10% 5% 10%  13%
it HWENE20% 4% 9% 12% 9% 13%  15%
BE | FE1.5% #HENE30% 8% 13% 15% 13% 17%  18%

|
el | s=sooorss
1> 1% O&MIXNM, tipping fee. “
L AR R 104ER | 154ER3 | 204FR | 104ER | 154ER | 204ERE

FHEIERL 2% 8% 11% 7% 12% 14%
BE | 1RM=26]PY HWHR10% 5%  10% 13% 10%  14%  16%
FIT | 0.35RM WENR20% 9%  13% 15% 13% 17%  19%
#HBHE30% 13% 17% 18% 18% 21% 22%
© 2021 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING, Inc. 23 NTTDAaTa
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2. EENETE DA

3) BEOG BERFE{CITENEE (IRTF) DRE

& REENFHBIORIGFETHILEZREIR . SEROBRIR(CLICHITHE
HEFIS3VT 3y (1TEhEHE) LUTHDZHEDHS

« BE2FHEOIRDALDEEZEI O S HEEOLTBEIQDIERZEDFEDHD

v SEEDOEBORTIRDALEREELRNS Y232 T 5% FRk

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

2-3 FEHO MRFRICITEIFTE (RHF) DRE

IRDAL DI

& IRDALT7I300°5 Y DVERICBIL TIREEU PR, SEEIRDANERMZIRIIL
TW3Comprehensive Development Plan3 (CDP3)DHIc, AJ'ODYT
INTSTTEDTERIEERERVIIIVY IV FEEMFEE I OEZEEDA
poETARELVE,

(COPOFF#HlIZRE)
* g*DlP(zt%fﬁt‘t(Zﬁ.Eéh\ BEHFHESNTHN, RIEZ2025FEEFTT O EDRE
TWas,
- CDP : 2006~20254F
« CDP2 : 2014~20254
« CDP3 : 2020~2030% ({EpkiRsIth)

© 2021 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING, Inc. NTT DaTa
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($3%) Comprehensive Development Plan I (2014~2025%)

¢ CDPIE, IL—SF DA 2D 9t 5 OB, #ZFN, SN FREEEIIETS
=H(C. 2ENRFEFEORER. ES30. TBRAAEEREIZIED.

¢ CDP2BIEDNRIE IIEnHBLAIE I EREEL - BRFLIEVEEZBE
qﬂg\’l_casﬁﬂﬁﬂgﬁﬁﬂtbtéfﬂﬁ SLZESRELED. AM2ER3 D1V M
EHEDHL TV,

A Snapshot of CDPii

1

Vision

5

Moves

WEALTH GENERATION

WEALTH SHARING &
INCLUSIVENESS

il

RESOURCE
OPTIMISATION & LOW
CARBON

(#i#8) IRDA ‘COMPREHENSIVE DEVELOPMENT PLAN Il ISKANDAR MALAYSIA, 2014 — 2025° (2017)

NTTDaTa

© 2021 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING, Inc.

($3%) Comprehensive Development Plan I (2014~20254F)

¢ COP2DFLMREZ S D—DOTH I EDEIL | OISR T DiEb,

¢ CDP3¢L TR ZREJIRICERIERHSPREFWMHRBOREIZIEASBIWGS :
ERFEHRERZZZIU-VIT/Z-0ER(L] ICEFNZEEE.

In order to enhance the generation of
income of the people in Iskandar
Malaysia, Three Strategic Thrusts are
introduced:

* WG1 : Deepen Cluster Linkages and Enhance
Enabling Ecosystem

* WG2 : Increase Skilled Job Opportunities and Driven
Labour Productivity Resources

* WG3 : Mainstream Green Economy to
Support Low Carbon Initiatives

In summary, there are: :3#
y

3  Strategic Thrusts

15 Key Directions
42 Initiatives <
148 Programmes

(H1$8) IRDA "COMPREHENSIVE DEVELOPMENT PLAN Il ISKANDAR MALAYSIA, 2014 — 2025' (2017)

NTTDaTa
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2-3 FEEG BRFCITEEE (RTF) ORR

CDP3DERt (1/2)

& IRDAIC &3¢, CDP3(IVL —S 7EFBAFIC L DBIERE THINLCCM
(National Low Carbon Cities Masterplan) 28%&(C93%¢0LTWVWS,

IKEVORIVERSAND  OKEV 24KEY
3IKEVENABLERS. DIRECTIONS ACTIONS

O . UNDPRL- 7 MIREBETPS T (GEF) BRI
BHEHEAHERDOLOO)—> 74 /05—5AT0
STINICED, 2019 (CRBAEEOT5>EL THERL

v 3M7J0-F (Measurement, Management,

KEY DRIVERS

Mitigation)
o v RUNIOBRICITEHIE
v RRATYTENTIT O IR
v S TEHECEN LR E
S v EHE : 20506 L. Y-S ERI33EN - ol

M=K Z1-RIICRBTE (A ZN>HIIEE

] e [ HRICEENTVD)

mpL AND TARGETS

(Hi#) GTALLC ‘National Low Carbon Cities Masterplan (2021
©2021 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING, Inc. 29 NTTDAatTa

KEY ENABLERS

TRANSFORMING MALAYSIAN CITIES INTO LOW CARBON

2-3 FEHG BRFRCITEEE (RFF) ORRE

CDP30D{ER (2/2)

4 CDP3Tld. NLCCMH'#)DTLWSGPC BASIC+%ZGHGHHEEDSE - #R&S(C
BERAIIFECTHS,

1212, GHGHRHEOHIRBRICOWVWTIE, 2025F DIERFLERITN—IVU> MC
HOE, 2025FFTICGHGHHEIRBI{1%2010£FLE58%HIiE T 5L WS HIF%E

£ERT3.
GPC BASIC+ [c &3R5 EEE

BESE

RAESRE Scope3 | | EIEFEZEYIOUIE Scope3
R Scope3 | | BEVOAPUIE Scope3
P CE e Scope3 | | EEVOLBEENL TS Scope3
IRIF—EE Scope3 | | HEKUIR KA

50w MEFEU T RILF — — (IPPU) ITX£JDEARVERAER

EMUKESE Scope3 FEIRINF—RIBEOREHEHAHE)

IR EHREER Scope3 | |#BHHERAO T ESOTRCLESHEE Scopel
GIROFE, AT, BTEL. Bk CAESRAEEEY | Scopel | |#MERAORZOERICAEIHEH Scopel
Gl KRAH RS 2T LSO Rk Sl (AFOLU) B2, HERVTOMTMFIA

FEIRINF—RIBEOREHEHABHE)

SEES Scope3 HERANORENSOHFH

#KE Scope3 HIEFRAQ TN SOHEE

BYiz] Scope3 HiERADZHI HENS DR

iz Scope3 | Kaoliloy s Eowlct: Vi
FEIRERE R Scope2 | [ZOMDOZI—T 3 MsDHEH
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2. EENETE DA

Confidential

4) EE@® ICMBERRMGFOFEIEEE

€ 2020 E(CHEBULEU T 211 OICMBISRZADOIT TRV -3V Y ATLAEA

DEMLEEDT
R JCME& (R BRI SRPT e KRREEER
(3tEIEEERYE)

JEBICEL

Y-S TORRNIO-TRIER |+ LECETHOMBOCITE |5

PO l\\ = 5
FEE . R BRESOrs TS0 | TORAEATH)

BB TR
BRI, SR EAOY | s L
Hifstt. SOHR-ILEARDY B e N s e
== RIS T IT R 5%?5?59)%{'*%%‘%3#&”
S 08 N ERRE
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2-4 EH@ ICMEREHORIEEE) Confidential

2020FEFTOIRMEIOI T bOIRR

* %02%%12&'6‘0%@3'@%&ka€Miﬁﬁﬂﬁlﬁﬁ'ﬁﬂ)ﬁéj’ﬂ ST PDRBRIZR
i
& ECA—)) - BEEFICTIAD— BBV ZRHELE

Rt EBIRR
(RAERERH)

- BILRIIEEAFL TLSREICMEHEN RBO O R BLE(R
07 ST BB ERE S Tooolfzth, JCMER BB EREA RS Ve
BV P
HEATEE © UDU. RL—S PEDICMBRCES BT, SINET S U280
hofe

Bt SUAR-ILE |« ICMBRAORHRLRZYL S 7EOICMADOB RO N RERTH
ENORVESY = BENBFEF TICMRAEBIODERICOVWTERMEHRL TLFEOTVS
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2-4 FEH@ ICMEREHORIEEE) Confidential

2021EEOFEIOITII M

¢ 2021 FEDFETHRIELIZICMEATIEEIEDH 57T 1Y MIU T DiED

& FAREAOFIEEE(CRIL TS, RN ERRIEN S5, BREZEZPDIC
ST REIE D H SR RIBEB ZRIEL T

Rt SRR
(HAERERH)

o EBAOSHEOFS— (SHIKERERE) PARLREBOEA (LK
JL—ITINFENEER(CT oo

S W g o S o ANEERFEALCEUTTAANYI A ZIEDIEITHD, SHEMARNRE
BEASECOOVTREED TUVHETHD
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2. BIEENDERER --vvvvvrre 7 ~ 34
1. EBHO EEHAROITIFIVCOERICEITES)
2. EEBQ REERVFEBOERICEIIIEER
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3. SEDERM

& SREELRCEIARET A FOED.
BR

BRERFREATEIGTE (1R IRDANRIES BRIFEETE T3 CDPIC
1) O [EEHERUVITIIVY ] [EEMFE
B0 T MEDIADTLICARUE

TEEN@ BR
ICMEREMAORIEEE) | - J0FHECHRIMAENTERVWRTE 3
RO ZFIRUI,
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EEHREROIIIIODN -3 TR E LD 7Y ) % RHEL.

FIR(CEESD BRI RAEERUL,
BARNMNEE A RF TEMEEDDIL
[Fhinorz
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