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CHAPTER 1 INTRODUCTION

1.1  Background
1.11  Background of the Programme

The Sixth Assessment Report (AR6) released by the Intergovernmental Panel on Climate
Change (IPCC) Working Group 11 in 2022 stated that cities generate approximately 70% of
global greenhouse gas (GHG) emissions. Therefore, it is essential to have cities accelerate
climate action to meet the Paris Agreement goal of limiting the temperature increase to 1.5°C
above pre-industrial levels. To achieve zero-carbon cities, the Japanese government and
Japanese cities are working together to create more than 100 “decarbonization leading areas”
under the Regional Decarbonization Roadmap formulated in June 2021 and promote expansion
of these regions throughout Japan.

For the world to move toward zero-carbon society, it is necessary to accelerate the movement
toward making a sustainable zero-carbon society, especially in Asia, where economic growth
is remarkable. Support for cities’ efforts is being strengthened internationally to zero-carbon
cities, which are the places of activities that support social and economic development.

As an example, the Ministry of the Environment, Japan (MOEJ) launched the Clean City
Partnership Program (C2P2) with JICA in February 2023 to address the challenges facing
global cities from multiple perspectives, and this project covers the main activities of C2P2.
The C2P2 will provide comprehensive and synergistic support to partner cities to address urban
challenges, including climate change, environmental pollution, circular economy, and nature
positive issues through further mobilization of technology and funds in collaboration with
Japanese local governments, private companies, and financial institutions. It will also promote
collaboration with other key stakeholders, including G7 and other countries and international
development banks.

In this City-to-City Collaboration Programme, Japanese research institutes, private companies,
universities, etc., together with Japanese cities that have experience and know-how in the
formation of decarbonized societies, conduct research projects to support overseas partner
cities in forming decarbonized societies and introducing facilities that will contribute to
forming decarbonized societies.

The City-to-City Collaboration between Osaka City and the Eastern Economic Corridor
(EEC)! has completed Phase 1 (2019-2021) and this year is the second year of Phase 2. This
project provides institutional development support for the expansion of the decarbonization
dominoes in the EEC and activities that contribute to the promotion of carbon neutrality in the

areas of energy savings and renewable energy, waste, transportation infrastructure, and digital
and smart cities, which are in high demand in the EEC.

1 The EEC is a national strategy for the implementation of Thailand 4.0 in the Kingdom of Thailand, which has been
established as a governmental organization and targets three (3) provinces in eastern Bangkok. For this reason, EEC assume
a city to create City-to-City collaboration with Osaka City.
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1.1.2  City-to-City Collaboration with EEC

The Kingdom of Thailand had a sense of crisis as a developing country that had become a
middle-income country through the utilization of natural resources and the attraction of foreign
companies would find it difficult to transition to high-income country with growth rates slowed
down if they neglected efforts to transform their industrial structure. Because of this sense of
crisis, aiming for the country's future socio-economic prosperity, the government has set a
national strategy of “Thailand 4.0” since 2015, promoting economic growth over 20 years, and
entering status as a high-income country by 2036.

To lead to Thailand 4.0, three provinces (Chonburi, Chachoengsao, and Rayong) were selected
as the focal area of EEC. EEC has been developed since the 1980s, and many Japanese factories
located in EEC have become important production bases in Southeast Asia. The coastal area
of the EEC is remarkably developed as an industrial zone, with regional GDP approximately
15% of Thailand’s GDP. Also, there are many companies included in the Japanese automobile
industry, and many Joint Crediting Mechanism (JCM) model projects have been formulated
and implemented in this region. It is expected that a number of JCM model projects will be
developed in the future. In fact, it is confirmed that many Japanese companies are eager to join
a JCM scheme and the need for the introduction of decarbonization technologies in the region
is extremely high.

1.1.3  Strategy of Osaka City Government on City-to-City Collaboration

Osaka City Government (Osaka City) has implemented City-to-City Collaboration Project with
Ho Chi Minh city, Vietnam and Quezon city, Philippines, and has achieved steady results. Also,
Osaka City has involved private entities, and supported realization of decarbonization society
in Asian cities and aims to contribute to the revitalization of the Osaka/Kansai economy and
Japan's international role by utilizing the “Team OSAKA Network?” established and operated
by Osaka City, a public-private partnership platform for formulation and creation of
decarbonization and low carbonization projects.

Osaka City has paid attention to the possibility of forming a JCM model projects in the EEC
area, where industrial parks have accumulated. Since the Osaka City has been consulted from
Osaka Gas Co., Ltd. (Osaka Gas) etc. registered in Team OSAKA Network to support business
development in this region, the formulation of JCM model projects has been considered.

1.2 Objective

City-to-City Collaboration Programme for Zero-Carbon Society “Support for Designing
Decarbonization Society with BCG Economy” (hereinafter called "the Project") in EEC is a
study on the realization of a zero-carbon society in the collaboration between EEC and Osaka
City, with the following objectives:

(1) Strengthening the cooperation between Osaka City and EEC
(2) Formulating JCM model projects that contributes to zero carbon society in Thailand

2 Team Osaka Network is a public-private partnership platform centered on companies in Osaka City.

2
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1.3  Implementation Schedule

The Project was adopted in the first call for proposals of City-to-City Collaboration projects
and activities for FY 2023 began in June 2023.

The City-to-City Collaboration Project between Osaka City and EEC started in 2019, and as
the fifth year of the project, various activities were conducted to lead the development of a
decarbonized society through the sharing of know-how on environmental measures in Osaka
City. The detailed schedule of the Project is shown in Figure 1.1

. S 2023 2024
L3 Activities
Jun Jul Aug Sep Oct Mow Dec Jan Feb Mar
Formulation of JCM Model Projects
1 |Meetingz with stakeholderz v v v v v v v v v
2 |Field Studies > >
15t Figd Survey nd Field Jurvey
3 |Examination and zelection of candidate zitez o -
A |Detailed confirmation of existing equipmentz and inztalling techniques o p
5 |Meazures of GHG emizzion reductionz and evaluation of buzineza feasibility : >
6 |Formulation of international conzortium for JCM medel projects < »
7 |Dizcuzzion and preparation of documents for application hq
8 |ldentification of potential JCM model projects for upcoming year <% >
City-to-City Collaboration Activities
i i »1 Ny » v
A |Policy Dialegue bazed on the MOU /-\O - / phiicy Dizlohue
[ P »
B |Sharing know-how related to environmental policies anddadigital fieldz - Ll
C |Expanding of the decarbonizes dominos in Thailand % 2
v v v
D |Business matehingz between Japan-Thai companies and organizatiol oriinglseminar | Businesk Matchin Budiness Wokehop
E |Suppert for chtaining carbon credits toward CN 1 L
Fiels Survey, Meetings, Reports and others
| |Meetingz between Ozaka City and EECO v v v v v
Il |Prezentations at seminars organized by MOE! 3P serbnar
v v v
Ill |Reportingz to MOE! at a kick-off, interim and final meetingz KickeofF Interim Final
v
IV | Collaberations with other organizations
Meeting yith JICA
V' |Submizzion of final report v

Source: Prepared by Nippon Koei
Figure 1.1 Schedule of the City-to-City Collaboration Activities for this fiscal year




FY2023 City-to-City Collaboration Programme for Zero-Carbon Society
Support for Designing Decarbonization Society with BCG Economy in EEC, Thailand

CHAPTER 2 OVERVIEW OF THE PARTICIPATING
CITIES

2.1  Outline of Osaka City

Osaka City is an ordinance-designated city in Japan, and the central area of administration,
economy, and culture in western Japan. Osaka City is the second biggest city in Japan following
Tokyo and is a famous commercial city based on manufacturing industry and heavy industry
with the largest Gross Domestic Product (GDP) among ordinance-designated cities in Japan.
In addition, Osaka City has a wide range of networks with foreign cities and has been
implementing and promoting various activities with sister cities, friendship cities and business
partner cities including HCMC in Viet Nam.

Outline of Osaka City is as follows.

Table 2.1 Outline of Osaka City

# Item Overview
1 | Area 225.33 km2 (as of April 1, 2023)
2 | Population 2,768,139 (as of August 1, 2023)
3 | Population density 12,285 people/km?2 (as of August 1, 2023)
4 | Number of households | 1,527,741 (as of August 1, 2023)
5 Number of industrial | 4,879 (As of June 2020: Industrial census in 2020)
enterprises * Number of enterprises with more than 4 workers
6 Value of shipments of JPY 3,747 billion (As of June 2020: Industrial census in 2020)
manufactured goods
Metal materials manufacturing: 997 enterprises (20.4% of total)
7 | Main industries Printing_: 620 enterpri_ses (12.7% of_total) _
Production-use machinery and Business-use machinery: 485 (9.9%)
(As of June 2020: Industrial census in 2020)

Sourse: Prepared by Nippon Koei based on Osaka City’ s website

2.1.1 International Environmental Cooperation by Osaka City

In the environmental field, Osaka City conducts City-to-City Collaboration projects with Ho
Chi Minh City, Viet Nam and Quezon City, Philippines as shown in Figure 2.1.

The Environment Bureau of Osaka City, the main department for the Project, aims to contribute
to solving environmental problems in developing countries by sharing know-how on various
experiences and measures in Osaka City and promoting decarbonization technologies in
cooperation with member companies of the “Team OSAKA Network”, a public-private
partnership platform, to formulate environmental projects including JCM model projects. In
addition, a Memorandum of Understanding (MOU) for cooperation on the environment was
signed with the State of Maharashtra, India, in 2020, and the MOU was renewed in 2022 with
the addition of cooperation for the realization of decarbonization. Furthermore, in 2021, the
city started collaboration with Greater Manchester, UK, within the framework of the European
Union International Urban Regional Cooperation Program (IURC), and in 2023, the city signed
a MOU on building friendly relations to promote exchanges in the environmental field and
other areas and cooperation among universities, thereby strengthening international
collaboration toward the realization of a decarbonized society.

Also, Osaka City, which is one of the major cities in Japan, has a history of improving the
public health of citizens and overcoming pollution issues. It can provide useful insights and

4
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contributions to the challenges facing the Bangkok Metropolitan Government and EEC. Osaka
City supports overseas cities facing environmental problems and create opportunities for
private companies to expand their business through cooperation between the cities and through
international cooperation.

Osaka City Government supports to

generate overseas low carbon projects

on the basis of GtoG cooperation.

Now, we mainly work with Ho Chi Minh -

City of Vietnam, Quezon City in @SAKA
Philippines and EEC (Eastern Economic @

Corridor) in Thailand.

@ Quezon(Philippines) 2018-
@ EEC(Thailand) 2019-

® Ho Chi Minh(Vietnam) 2013-

Source: Prepared by Nippon Koei based on Osaka City’ s material
Figure 2.1 International Cooperation by Osaka City

2.1.2 Team OSAKA Network

In June 2016, Osaka City launched the "Team

OSAKA Network", a platform for more effective

cooperation between industry, academia and -

government, in order to support the realization of a ﬁ

decarbonized society with cities in Asia, etc. As of - S AK A
October 2023, 160 companies, which have energy-

saving and renewable energy technologies etc., are

registered. The secretariat of this platform is the

Environment Bureau, Osaka City.

Team OSAKA Network aims to encourage companies to expand overseas, revitalize the Osaka
/Kansai economy, and play a leading role in Japan in the field of international environment,
which also meets the purpose of the City-to-City Collaboration.

2.1.3  Actions to Climate Change by Osaka City
The main actions and plans to address climate change by Osaka City are discussed below.
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(1) Osaka City Action Plan of Global Warming Countermeasures (Local Program)

Osaka City announced to aim of realizing Zero-Carbon City by 2050 in the Osaka City Council
on 27 November 2020, and reported it to the MOEJ on 9 December 2020. Also, the
implementation of measures to achieve the goal of FY2030 and approaches and measures to
realize “Zero-Carbon Osaka 20507, that is, zero-carbon society leading to the maturity of Osaka
City are clearly stated in “Osaka City Action Plan of Global Warming Countermeasures (Local
Program)” which was prepared in March 2021. This action plan was being revised in October
2022, taking into account the acceleration of efforts to achieve carbon neutrality in Japan and
the world.

“Osaka City Action Plan of Global Warming Countermeasures (Local Program)” showed the
target of the plan and vision for 2050 as follows.

Target of the Revised Action Plan

To reduce 50% of GHG emission reductions by FY2030, compared with FY2013 to achieve
net zero emission of GHG in 2050.

Vision for 2050
“Zero-Carbon Osaka 2050 -Realization of zero-carbon society leading to maturity of Osaka-"

(2)  “SDGs Future City” and “SDGs Models of Local Governments”

Osaka Prefecture and Osaka City were selected as the “SDGs Future City and SDGs Models
of Local Governments” by the Cabinet Office, Japan on July 17, 2020, which is the first case
of a joint proposal by prefecture and municipality. In October 2020, the “Osaka
Prefecture/Osaka City SDGs Future City Plan” was formulated, and it was revised in July 2021.

The vision of “Osaka Prefecture/Osaka City SDGs Future City Plan” is as follows.

Three visions
<1> Human Well-being
<2> Diverse innovation
<3> Global Co-Creation Hub

(3) Action Plan for “Osaka Blue Ocean Vision”

As one of the activities of "SDGs Future City and SDGs Models of Local Governments, "
Osaka Prefecture and Osaka City formulated the Action Plan for "Osaka Blue Ocean Vision"
in March 2021. The plan aims to contribute to the realization of “zero pollution of marine
plastic waste by 2050" and achieve SDGs targets as an individual plan for the water field of
the Osaka City Environmental Basic Plan.

The goals of the Action Plan for "Osaka Blue Ocean Vision" are as follows.
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Goals of the Action Plan

<1> Reduce the amount of plastic waste flowing into Osaka Bay by half in 2030.

<2> Achieve and maintain 100% of the national environmental standard for water quality
in rivers and seas and improve citizen satisfaction with water environment to 40%.

(4) Specific Activities Toward Carbon Neutrality by 2050 in Osaka City

Osaka City is implementing various measures to achieve carbon neutrality by 2050 as set forth
in the "Osaka City Action Plan on Global Warming. The following measures were introduced.

1) Introduction of Rooftop Solar Power Generation

Based on the Feed-in Tariff (FIT) program, Osaka City has leased the roofs of city-owned
elementary and junior high schools and gymnasiums to private companies since 2017 and
installed solar panels on 181 schools over a three-year period until 2020. This has helped to
expand renewable energy and make effective use of assets, as well as provide environmental
education for children.

2) Waste to Energy

All six waste incineration plants in Osaka City generate electricity, with an annual output of
approximately 470 million kWh/year. Three of these plants supply steam to neighbouring
facilities.

3) Environment Friendly Building

In order to promote energy-saving at the building stage, Osaka City has established its own
environmentally conscious system for buildings and requires buildings above a certain size to
comply with the ordinance on "conformity of heat insulation performance, etc. in buildings
other than residences" and "conformity with energy-saving standards for residences,"” which
are not covered by the Building Energy Efficiency Act.

4) Environmental Education

Osaka City has created a supplemental reader called "Osaka Environmental Studies” to
promote environmental education and environmental learning for the future generation. The
supplementary reader is unique to Osaka City and is revised annually to keep it up-to-date with
the latest information, and is used in about 90% of school classes.




FY2023 City-to-City Collaboration Programme for Zero-Carbon Society
Support for Designing Decarbonization Society with BCG Economy in EEC, Thailand

2.2  Eastern Economic Corridor (EEC)
2.2.1  Outline of the EEC

In 2016, Prime Minister Prayunit announced “Thailand 4.0” and a long-term national strategy
to break out of the “middle-income country trap,” which is to be unable to become a developed
country, and to become a high-income country by making its industrial structure more
sophisticated, high-value-added, smart and digital. The three provinces of Chachoengsao,
Chonburi and Rayong were positioned as EECaa as pilot project areas for the realisation of
Thailand 4.0, with the EEC Act defining the area in 2018 and establishing the EEC Policy
Committee and EEC Office (EECO) as administrative bodies.

Outline of the EEC is Table 2.2.
Table 2.2 Outline of the EEC

# Item Chachoengsao Chonburi Rayong All (EEC)

1| Area 5,351k 4,363k 3,552k 13,266 ki

2 | Population 785,973 1567,000 908,778 3,261,751

3 | Population density | 146.9 people/kii | 359.2 people /kii | 255.8 people /kii | 245.9 people /kit

4 | GDP 11.97 billionUSD | 34.82 billionUSD | 33.19 billionUSD | 79.98 billionUSD
Percentage of

5 | Thailand's total 2.2% 6.4% 6.1% 14.7%
GDP

Sourse: Prepared by Nippon Koei based on EEC’s website

The EEC Policy Committee has the authority to 'make policy decisions for the development of
the EEC', 'approve the overall land use plan', 'decide on tax incentives', etc., in accordance with
the EEC Act (2018), and is chaired by the Prime Minister of Thailand, with the Minister of
State and others as members the EECO is a government body established under the EEC Policy
Committee. In collaboration with the three provinces that constituted the EEC, EEC area has
been developed based on policies and plans set by the EEC Policy Committee.

A structure of the EEC is shown in Figure 2.2.

| EECA [ Cabinet ]
[ constitution -—— Stipulate “
3provinces Establish ~ APprove/Agree | | Report/Propose

___________ 1 R ——
A 1
1

organizations Il'
i [ EEC Policy Committee ] |

a

]
Thailand 4.0 >/ I Manage/ Report/ i
_______ A _____ o i Operate/Approve | Propose :
|' Chacheongsao Collaboration ] 1
! Chonburi 1 > EEC Office .
3 Rayong '\ ____________ r ,l'

Development of EEC ‘\\ 2 & Collaboration

The EEC provides tax

Other organizations
and other incentives.

Municipalities out of EEC etc. *

*Neighboring cities (Bangkok etc.)

Source: Germany AsiaPacific Business Association

Source: Prepared by Nippon Koei based on the EEC Act, 2year of EEC (July 2019).
Figure 2.2 Structure of EEC
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2.2.2

Targeted Industries in EEC

The EEC Policy Committee has designated 12 sectors of targeted industries (Table 2.3 12
Targeted Industries), as well as Promoted zones for specific industries (Figure 2.3). For (1)
promoted zones for specific industries (excluding EECh and EECtp), (2) promoted zones for
targeted industries and (3) other industrial estates in the EEC, incentives (EEC package) are
provided in addition to the investment incentives (basic incentives) by the Board of Investment
of Thailand (BOI)2.

Table 2.3 12 Targeted Industries

No. Targeted Industries Items
1 Next-generation Automotive Electric Vehicles (EV), Autonomous Vehicles (AV)
) Intelligent Electronics Smart Appliances, Mic_ro Electronics Design, 5G
Components Manufacturing
3 High-value and Medical Tourism Medical and Wellness Tourism, Mice and Mega Event
4 Advanced Agriculture and | Bio-Refinery and Bio-Extraction, Genome Editing for
Biotechnology * Plants and Animals
5 Food for the Future Nutrition and Supplements, Functional Food, Plant-
based Food
6 | Automation and Robotics Industrial Robots, Service Robots
Next-generation Health Therapy, Precision Medicine
7 Medical and Comprehensive Healthcare | and Biopharma, Regenerative Medicine and Advanced
Cosmeceuticals
8 | Aviation and Logistics Smart Logistics
9 | Biofuel and Biochemical* Specialty Materials (Bioplastic), Biochemical, Biofuel
10 | Digital* Software and Platform, Artificial Intelligence, Big
Data
11 | Defense Import  Substitution, Maintenance,  Disaster
Management
12 Education and Human Resource | International Universities, certification Bodies for
Development Professional Skills, EduTech

*Target Industries to be surveyed in this project, assuming a contribution to multi-benefits.
Source: Prepared by Nippon Koei

3 The Board of Investment (BOI) is the Thai Government agency responsible for encouraging investment in Thailand

providing incentives to national and international investors.
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High-Speed Rail :
Ribbon Sprawl

Genomics
Thailand

7.
2

\ -

EECh

Chonburi

Chachoengsao

Tech Park Ban

Eastern Airport Chang
City
Promoted . .
No. Z0nes Role Location Area Overview
High-Speed .| Don Mueang, Gationt a high-speed aluzy aca
1 | EECh Rail Ribbon | Suvarnabhumi, and | 220km betw T s and the transit-
Spraw U-Tapao Airport etween airports and the transi
oriented development (TOD) area.
Establishment of a collaborative
2 | EECy Genomics Burapha University, 0.6ha research network and a center for
Thailand Chonburi ' EEC genome testing using next-
generation sequencers.
Consist of the world-class data
- Si Racha District, center, digital innovation testbed
3 | EECd Digital Park Chonburi 132.8ha and loT institutes which are fully
equipped with high-tech facilities.
Medical Bang Lamung Thail_and's first m_edical hub
4 | EECmd -2 . 93.6ha offering comprehensive medical
Hub District, Chonburi .
services and healthcare.
Eastern U—Tapap Construction _of a third ter_minal
5 | EECa - . International 1,040ha | and the establishment of an aircraft
Airport City - .
Airport, Rayong maintenance center.
Tech Park Aiming to become a central center
6 | EECtp Ban Ban Chang, Rayong | 83.4ha for  advanced  technological
Chang innovation in EEC.
Develop industrial cities for (1)
. Innovation | Wangchan Valley, advanced agriculture and food, (2)
7 | EECI Platform Rayong 552.6ha biofuels and bioscience, and (3) Al

and automation/robotics.

Source: Prepared by Nippon Koei based on EEC Fact Sheet
Figure 2.3 Outline of Promoted Zones for Specific Industries
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2.2.3  Realization of the BCG Economy Model in EEC

As green recovery from the economic damage caused by COVID-19, Thailand has positioned
the Bio-Circular-Green (BCG) economy* model as the National Strategy in January 2021. The
BCG economy model was proposed in 2019 and is being promoted as a new economic model
for sustainable growth in Thailand. “Bio-economy” involves the production of renewable
biological resources, “Circular-economy” aims at reusing and recycling resources, and “Green-
economy” works to keep economy, society and the environment in balance, and leading to
sustainable development. The image of BCG economy model is illustrated in Figure 2.4.

Circular economy

aims at reusing and recycling resources

Bioeconomy Green economy

involves the production of renewable determines to keep economy,
biological resources and the society and the environment in
conversion of these resources balance, leading to sustainable

u development

into value added products

Source: NSTDA HP
Figure 2.4 Image of BCG Economy Model

The EEC has developed a 5-year Action Plan for the Green & Circular Economy Investment
Promotion in Targeted Industries (2024-2028) as a region to promote the BCG economic model.
This action plan aims to reduce GHG emissions in the industrial sector by 20% and increase
new investments in the EEC by 40% by 2030 and promotes initiatives that contribute to the
BCG model. To reduce GHG emissions, especially in the industrial sector, efforts are underway
to improve energy efficiency, increase the ratio of renewable energy in manufacturing, improve
the efficiency of production resource use, and calculate carbon footprints.

Therefore, as Phase 2 activities of this project, this project decided to study the introduction of
technologies for decarbonization in the industrial sector, utilizing the extensive knowledge of
Osaka City and participating companies, and to study the use of bio-resources and the recycling
of resources and energy through waste power generation and other means. Through a multi-
faceted approach that contributes to multi-benefits, this project aims to contribute to the
promotion of the BCG model in the EEC region and, by extension, to support the realization
of the Thai government's national guideline, Thailand 4.0.

4 BCG Economy is the Thai government's economic strategy and policies for the after-covid, which will be implemented
from January 2021. It stands for the main themes of Bio (Bio), Circular (Circular), and Green (Green).
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2.24  Efforts to Contribute to Climate Change Action in Thailand and the EEC
(1) Climate Change Measures of the Thai Government

The Thai government announced at COP26 that it aims to be carbon neutral by 2050 and net
zero by 2065. The Thai government also raised its reduction target at COP27, announcing that
it will reduce GHG emissions to 30-40% of BAU by 2030. At COP28, the government also
announced that it will reduce GHG emissions to peak in 2025 and increase the share of
renewable energy in its power supply mix to 68% by 2040 and 74% by 2050.

The Thai government, as a party to the Paris Agreement, also submitted its Nationally
Determined Contribution (NDC) in 2016 and an updated version in November 2022, as well
as a Long-Term Low Emission Strategy (LTS) to the UNFCCC at the same time. GHG
absorption by the land use and forestry (LULUCF) sector will play an important role in
achieving net zero in 2065. In addition, coal phase-out and technologies combining biomass
power generation and CCS (BECCS) will be necessary.

The emission targets for each sector toward net zero as indicated in the LTS are shown in the
figure below.

— [ ]
| ] —
_ | ]
8 \‘\_H —
£ \‘\. —
= -'\‘\- ]
= T
- _\-‘_L‘-‘—-_
T ~—e
2015 2020 05 2030 2035 2040 2045 2050 2055 2060 2065
LULUCF Eneray FeL Aariculture mm Waste +— Net Emissions

Source: Thailand’s Long-Term Low Greenhouse Gas Emission Development Strategy (revised version)

Figure 2.5 2065 Net Zero Target in Thailand

(2) EEC Net Zero Roadmap and Action plan

Prior to the Thai government, EEC has set an ambitious goal of achieving net zero by 2050
with the EEC Net Zero Roadmap and Action plan in 2023.

Total GHG emissions in the EEC region in 2019 were 50,737,600 t-CO2/year, of which the
energy sector accounted for about half, with particularly high energy consumption in the
manufacturing and construction sectors. GHG emissions in each sector and GHG emission
reduction targets by 2030 and 2050 are shown in the table below.
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Table 2.4 GHG emission reduction targets in the EEC by 2030 and 2050

Baseline Target for 2030 Target for 2050
. . GHG BAU Ratio GHG BAU ratio
Field Emissions . . . .
(2019) emissions Reduction emissions reduction rate
(MtCO2eq) rate (%) (MtCO2eq) (%)
Energy 25.30 15.56 39 6.83 88
Transportation 16.75 12.07 29 4.52 81
Waste 241 2.26 14 0.65 35
Agriculture 0.81 0.70 14 0.22 15
Land use and 0.09 0.05 40 0.03 60
forestry
Industrial process 4.90 4.90 0 4.90 0
Total (GHG 50.27 35.53 30 17.15 73
emissions)
Forest - 0.03 - 0.45 -
CCS+BECCS* - 0 - 17.00 -

*BECCS (Bioenergy with Carbon Capture and Storage): Technology that combines biomass power generation with carbon
dioxide capture and storage technology.

Source: Prepared by Nippon Koei based on The EEC Net Zero Roadmap and Action plan

To achieve the goals of the EEC Net Zero Roadmap, the GHG Emission Reduction Action
Plan 2024-2030 has been developed, which provides specific measures in each sector. The
implementation of these measures will be carried out by the three provinces in EEC, which will

incorporate the measures outlined in the plan into their own development plans.
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Electric lines AMATA Industrial Park

Source: Taken by Nippon Koei
Figure 2.6 Photos of EEC region
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2.3  Implementation Structure

Implementation structure for the City-to-City collaboration in FY2023 is shown in Figure 2.7.
Osaka City and Japanese companies participated from Japanese side and EECO, and Japanese
subsidiaries, etc. participated from Thai side. The project was implemented with close
cooperation with members and held online meetings when necessary.

Eastern Economic Corridor

Osaka City Government Policy Committee

X Chairman| A cec
\ A,
Comprehensive -
cooperation by EEC Secretariat

both cities Chomburi, Chashoengsao, Rayong

Pattaya City

Osaka Chamber of Thai Chamber of
Commerceand Industry l JICA-JETRO l I Commerce l I TCNN

tSIl:ng%l&t ':oe;ig?fil;‘:s:odme';’:rl‘?g;“:ﬂit“;iets Support for the realization of BCG model

with Osaka City Government etc by Thai companies in the EEC region etc.
" ________________ \I [ i 1
| I Osaka Gas | | 1 Toyota Daihatsu Engineering & |
1 - - - —11 Feasibility study 1 Manufacturing (TDEM) |
| I Sumitomo Corporation Asia & Oceania | | and cooperate 1 - 1
1 | exchange etc 1 I THS Innovations | 1
| I Hitachi Zosen I " g : | 1
| " 1 I Ips and Entities in EEC region |
1 [ Tokyo Century I | 1
1 I | I Japanese subsidiary I|
l I Fuji FurukawaE & C I \———
B - . .

- = e e Coordination and
Coordination for Coordination and Eg?nrrl::;‘?:il:l?z;?{on discussion with local
commercialization dls:usm?n with local companies
companies

Nippon Koei

The Creagy
1

Source : Nippon Koei
Figure 2.7 Implementation Structure
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CHAPTER3 CITY-TO-CITY COLLABORATION

The City-to-City Collaboration project consists of 2 pillars which are the collaboration between
two cities and JCM model projects formulation by private companies. Activities of the
collaboration between Osaka City and EEC to realize decarbonization society are explained in
this chapter.

3.1  Signing MOU between Osaka City and EEC

Since October 2019, Osaka City and EEC started the City-to-City Collaboration project for the
formulation of a zero-carbon society towards the realisation of Thailand 4.0, and they have
established an amicable and cooperative relationship by sharing knowledge, exchanging
opinions and discussions through workshops and seminars etc. On February 24, 2022, the
MOU was signed to strengthen cooperation between the two cities and to realize the
decarbonization of EEC. The main contents of the MOU are as follows.

1. Toward the development of a Carbon Neutrality in EEC, both Participants make efforts to
promote mutual cooperation amicably in the following:

(1) Sharing knowledge of standard and systems supporting the Carbon Neutrality policies
of EEC;

(2) Creating new projects toward the realization of a Carbon Neutrality;

(3) Sharing information and promoting projects related to green and circular economy;
and
(4) Promoting other projects related to environmental conservation.

2. Both Participants will make reasonable efforts to continuously hold a high-level policy
dialogue once a year toward the realization of Thailand 4.0 development on Carbon
Neutrality.

i)

Source : Taken by Nippon Koei
Figure 3.1 MOU Signing Ceremony (Online)
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3.2 Implementation Menu and Results

Based on the previously mentioned MOU, Osaka City and EEC aim to support the
implementation of the BCG economy model promoted by the Thai government to build a
decarbonized society in EEC.

In this fiscal year, in addition to collaboration with EEC, the Project also collaborated with
Industrial Estate Authority of Thailand (IEAT) and other organizations to promote knowledge
sharing in the environmental field. In addition, several workshops were held in cooperation
with the Osaka Chamber of Commerce and Industry, as in the previous fiscal year. The
workshops promoted business matching between Thai and Japanese companies, and initiated
cooperation with the Thai Chamber of Commerce and Industry to further expand the network.

The relation of this year's 5 activities (A-E) is shown in Figure 3.2, and implementation menu
and results are shown in Table 3.1.

OSAKA CITY
e Policy dialogue
r j based on the MOU

Sharing kl‘lO\.N-.hOW relat.ec.i to e_)nvironmental Expanding of the decarbonized dominos
policies and digital fields in Thailand

1 1
1
i Chachoengsao i

! Province '

Osaka Blue Ocean Vision | |
: S :

H 1

Action Plan of Global i Frovince o |
! i

1 1

1 1

1

Waste Management Policy

Warming Countermeasures Rayong
Province

2
« . Examples of demonstration

experiment
E Support for creation of carbon credits

to achieve carbon neutrality

ERA

»

_
.L’ Yrin
oo JEIRO )

c carb
Osaka Chamber and ee XN
Commerce and Industry BFHBRARE (D) Thai Chamber of Commerce

Source : Prepared by Nippon Koei
Figure 3.2 City-to-City Collaboration menu in FY2023
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Table 3.1 Activity Menu and Results for the City-to-City Collaboration FY2023

Menu A: Policy dialogue
based on the MOU

Based on the MOU between Osaka City and EEC, a policy dialogue is
held about once a year to ensure cooperation toward the formation of a
decarbonized society.

Result

A face-to-face mayoral-level policy dialogue was held at Osaka City
Hall on January 25, 2024.

Menu B: Sharing know-
how related to
environmental policies and
digital fields

Osaka City shares its environmental measures and digital sector
experience with the EEC, which promotes the BCG economic model
and aims to reduce GHG emissions, particularly in the industrial sector.

Result

At the policy dialogue in January 2024, Osaka City's Global Warming
Action Plan (Area Policy Section) and other achievements were shared.

Menu C: Expanding of the
decarbonized dominos in

The goal is to expand the zero-carbon area from Osaka City to the EEC
and the three provinces in the EEC by implementing the " decarbonized

Thailand dominos" that Japan is promoting in Thailand.
By the last fiscal year, discussions were held with Pattaya City in the
EEC region. In addition, the JCM scheme and activities of Japanese
Result companies were introduced to Thai government-related organizations

implementing decarbonization and energy conservation-related
activities in the EEC region.

Menu D: Business
matching by Japanese and
Thai companies/
organizations

Collaborate with Osaka Chamber of Commerce and Industry, Thai
Chamber of Commerce and Industry, and Thai Carbon Neutral
Network (TCNN) to expand networking with Osaka City, EEC, and
private companies.

Result

In collaboration with the Chamber of Commerce and Industry and the
Consulate-General of Thailand in Osaka, the Green Needs Seminar was
held in June, the Business Matching Seminar in August, and the
Business Workshop in January.

Menu E: Support for
creation of carbon credits
to achieve carbon
neutrality

In order to create carbon credits, which are attracting growing interest
in Thailand, the Project participates in the activities of the Thai Carbon
Neutral Network (TCNN), a business organization promoting
decarbonization in Thailand, and support the creation of credits through
JCM and Thailand's credit system (T-VER), etc.

Result

Collected information on carbon credit trends in Thailand through
TCNN and held discussions with Thai companies to create credits.

Source: Prepared by Nippon Koei
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3.21 Menu A: Policy Dialogue based on the MOU

Based on the MOU between Osaka City and EEC indicated in 3.1, EEC officials were invited
to the first policy dialogue in Osaka. At the beginning of the policy dialogue, a courtesy visit
was made to the Mayor of Osaka City, and it was agreed that further cooperation will be
strengthened through dialogue with the Secretary General of EECO. The following is a
summary of the courtesy visit to the Mayor and the policy dialogue.

Date/Time
Location

Participants

Purpose

Program

January 25,2024 10:30 - 12:35

Osaka City Hall

Osaka City (13 people)

EECO (5 people)

IEAT (2 people)

Consulate-General of the Kingdom of Thailand in Osaka (2 people)
Nippon Koei (3 people)

Dialogue between Osaka City and EEC to create a decarbonized society for a
BCG (Bio, Circular, Green) economy

# | Agenda | Presenter

Courtesy Visit on the Mayor

Opening remarks and introduction of Mr. Yokoyama, Mayor of Osaka City

! participants Dr. Chula, Secretary General of EECO
9 Presentation of commemorative gifts -
and photo

Policy Dialogue

Mr. Takahashi, Vice Mayor of Osaka City

1| Opening remarks Dr. Chula, Secretary General of EECO

Presentation from EEC "New EEC
2 | Development Plan and Green
Investment Promotion"

Dr. Cholachit, Assistant Secretary General
of EEC

Presentation from Osaka City
3 |“Osaka City's Global Warming
Countermeasures.”

Mr. Okamoto, Director of Environment
Bureau, Osaka City

Presentation of IEAT “Development
4 | of Green Industrial Parks in Mr. Nalinee, Deputy Governor, IEAT
Thailand”

Presentation of Nippon Koei
“Introduction of a case study of
project formulation using JCM in
Thailand”

Nippon Koei

6 |QA, Discussion

Mr. Akrapong, Royal Thai Consulate-

7 | Closing remarks General, Osaka

Overview of Policy Dialogue:

At the beginning of the policy dialogue, the Deputy Mayor of Osaka City made a statement on
the JCM formulation based on the public-private partnership between EEC and Osaka City
under the MOU, and Osaka City's efforts to achieve the goal of net zero GHG emissions in
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2050. The Deputy Mayor of Osaka City stated that Osaka City attaches great importance to the
international expansion of environmental business and hopes that this policy dialogue will
accelerate decarbonization in the EEC.

Dr. Cholachit, Assistant Secretary General of EEC, then gave an introduction on the efforts in
the EEC. The EEC is a model region for the Thai government's BCG economy, and a five-year
plan to promote BCG investment is under development and will be approved soon (January
2024). In addition, there was interest in the fact that this City-to-City Collaboration would be
a good investment opportunity for companies, given the focus on investment promotion in four
areas: renewable energy, bioenergy, green infrastructure, and waste management.

In response, Mr. Okamoto, Director of Environment Bureau of Osaka City introduced the
Osaka City’s "Action Plan of Global Warming Countermeasures”. In addition to specific
examples such as energy efficiency improvements and waste-to-energy generation, the action
plan also highlighted five concepts for a decarbonized society: (1) a city where people live with
decarbonized energy, (2) a city where decarbonization mindset and actions are widespread, (3)
a sustainable city that incorporates decarbonization mechanisms, (4) a city that leverages
diverse ties to lead decarbonization, and (5) a city that is prepared for climate change and is
not afraid to act.

Mr. Nalinee, Deputy Governor of IEAT, emphasized that the three provinces in the EEC region
are priority areas for IEAT's green industrial park development, and that Japan is one of the
most important investment countries in Thailand, accounting for 30% of total investment.
IEAT has announced a policy to reduce GHG emissions to achieve carbon neutrality by 2022,
and it is expected that this City-to-City Collaboration will build a cooperative relationship for
specific initiatives toward decarbonization in the coming year and beyond.

In the last presentation, Nippon Koei introduced a case study of project formulation using JCM
in Thailand. More than 50 JCM projects have already been formulated in Thailand, and the
presentation looked ahead to the future implementation of decarbonization activities in
cooperation with the Japanese and Thai private sectors with the support of both cities.

In the exchange of opinions between the two cities following each presentation, they agreed
that Osaka/ Kansai companies have strengths in the BCG economy, which is the focus of the
EECO, and that they will further cooperate to form decarbonization projects through this
alliance.

Courtesy visit on the Mayor (from EEC news release)
(Dr. Chula, EECO and Mr. Yokoyama, Osaka City)

Policy Dialogue

Source : Prepared by Nippon Koei
Figure 3.3 Policy Dialogue of Osaka City and EEC
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3.2.2  Menu B: Sharing Know-how related to the Environmental Policies and Digital
Fields

EEC aims to become a "Net Zero Carbon Emission area for industrial Sector” through the
implementation of the BCG economy model. In addition, the Eastern Economic Corridor of
Innovation (EECi), located in Rayong Province within EEC region, is promoting innovation
using the advanced technologies under the leadership of the National Science and Technology
Development Agency (NSTDA).

Osaka City visited EECi in August 2023 and heard an explanation of EEC's efforts regarding
the bio-industry and smart economy. A summary of the visit is shown below.

Date and Time:  August 29, 2023 11:00 - 14:00
Location: EECIi, Rayong Province

Participants: Osaka City Environment Bureau: 2 people

EECi:several people

Nippon Koei: 2 people
Overview of As a platform for promoting innovation, EECi supports the following
EECi: priority industries.

- BIOPOLIS : Innovative Agriculture, Chemical and Bioprocess
Technology

- ARIPOLIS: Automation, Robotics

-  FOOD INNOPOLIS: Food Automation

- SPACE INNOPOLIS: Aviation, Aerospace

EECIEE ~ JSiu EECi |

Automation, Robotics and
Intelligent Electronics Platform

0
EECH|ERAGE

Aviation and Aerospace Technology Platform

4
Fgedinnopolis

an anchor of EECH

Food Innovation Platform t y

inned Aerial Vehicle (HAPS UAV) and

Navigation Satellite System (GNSS

SYNCHROTRON
THAILAND

3 GeV Synchrotron Facility (SLRI_SPS-11)
« Largest 4th generation synchrotron lig

Source : EECi HP
Figure 3.4 Platform in EECi
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Visit Overview:

Dr. Prapat of EECi gave an overview of EECi and introduced that Sumitomo Heavy Industries
has been active in EECi since July 2023, setting up a booth in EECi. EECi expects other
companies in Osaka City to actively invest and conduct joint research in EECi in the future.

After the explanation, a tour of the facilities in EECi was conducted. After visiting the SMC
(Sustainable Manufacturing Center) to observe the status of research on various types of
automation in the industrial sector, the group visited Bio Polis. The tour observed the status of
research on advanced demonstration projects and practical applications for various agricultural
issues in Thailand's major industries.

EECi Visit EECi Visit

Source : Taken by Nippon Koei
Figure 3.5 Photos of EECi Site Visits
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3.2.3 Menu C: Expanding of the Decarbonization Dominos in Thailand

1) Meeting with Pattaya City (1st year in Phase 2-)

As part of Phase 2 activities, the EEC has started working with municipalities in the region
with the aim of extending the decarbonization dominoes from the EEC to the three provinces
in the EEC region and to cities in the region. In the last fiscal year, the Project reviewed the
target cities with the EEC and Pattaya City, which has its own financial resources as a special
city along with the Bangkok Metropolitan Administration, was selected as a target for
collaboration. Face-to-face discussions with Pattaya City have started in November 2022,
accompanied by the EEC. An overview of Pattaya City and City Hall are shown below and the
environmental needs identified through the interviews are shown in Table 3.3.

Table 3.2 Overview of Pattaya City

Area 53.4 ki
Population | 119,500 (2019)
Major .
Industry fourism | =
. Chonburi Province (165 km southeast of
Location Bangkok) = S
— e
Source : Prepared by Nippon Koei based on the Pattaya City HP Source : Taken by Nippon Koei
Figure 3.6 Pattaya City Hall
Table 3.3 Environmental Needs in Pattaya City
i Item Current Situation and Needs

A waste treatment plan is being developed at Lan Island off the coast of
Pattaya City. Current processing capacity is 50 t/day and has not yet
Waste reached the waste power generation phase.

! Management Pattaya City is aiming for 100% waste disposal rate in the city. Disposal
of household food waste is an urgent issue, and there is a high level of
interest in separating garbage.

Sewage management in the city is collected and treated in one location.
In the future, Pattaya City will consider introducing efficient sewage
treatment technology by introducing decentralized and space-saving
Sewerage o .
2 treatment technology within the city.
Management

Although storage tanks are installed in each building, Pattaya City does
not monitor its operation, so the proper maintenance practices need to be
monitored.

There is frequent heavy rainfall, management techniques are needed to
predict rainfall and drain it to the sea.

Rainwater and

Brackish  Water

Though brackish water management has not been discussed so far,

Management maintaining brackish water quality will be an issue and measures need to
be considered in the future

River Pattaya City would like to know about how to comprehensively manage

Management the entire river by the city.

Land Management

A master plan for land use is being developed with EEC, so Pattaya City
would like to know how to develop a master plan.

To realize a green economy, Pattaya City will aim to implement the plan
in accordance with a master plan over one year.

Source : Prepared by Nippon Koei
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It was confirmed that Pattaya City, one of the most popular tourist attraction areas in Thailand,
has environmental needs, particularly waste management and water management. With regard
to waste disposal, Hitachi Zosen, which already has experience constructing waste disposal
facilities in Rayong Province in the south, has been in discussions with Pattaya City since
FY2022 regarding the establishment of specific waste disposal facilities.

2) Collaboration with Thai Organizations and Companies

To expand the decarbonization effect in Thailand, it is essential to work with relevant
organizations that grant tax benefits and with companies that are actually considering
decarbonization in order to promote decarbonization activities in the EEC. Therefore, in this
fiscal year's activities, the Project held discussions with IEAT, Thai IPP companies, and others
who are implementing activities related to decarbonization and energy savings in the EEC
region and examined ways to develop projects.

IEAT

IEAT, established in 1972 under the jurisdiction of the Ministry of Industry, is responsible for
the development of sustainable industrial parks in Thailand, with a focus on three provinces in
the EEC region under the concept of a green industrial park. In particular, the Smart Park
Industrial Estate located in Rayong Province is one of the most important industrial estates
because of its proximity to Map Ta Phut port.

Information has been exchanged with IEAT in previous years' projects and concrete
discussions are underway, especially following the participation of IEAT's Deputy Governor
in the policy dialogue and business workshop held in January 2024. Since IEAT is capable of
providing information on various incentives, etc. that contribute to green industrial parks, the
Project plans to promote the formulation of the projects by utilizing IEAT's network and
information.

BCLP Power Ltd.

The company is an IPP operator in Thailand and is currently implementing an ammonia co-
firing project and other projects under the METI scheme. Discussions began this year and will
continue toward formulating a project, as there is a high level of interest in applying to the JCM
model project.

Information sharing through IEAT | Meeting with BLCP
Source: Taken by Nippon Koei

Figure 3.7 Meeting with IEAT and BLCP
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3.24  Menu D: Business Matching by Japanese and Thai Companies/organizations

During the three years of Phase 1, Osaka City and EEC strengthened their collaboration to
build relationships between the two cities and to realize a decarbonized society. In this year,
the second year of Phase 2, the Project has expanded its network with related organizations and
hold the multiple opportunities for companies from both cities to interact with each other with
the aim of forming decarbonization projects utilizing JCM model projects and other schemes.
Table 3.4 shows the main target organizations and activities of collaboration in this year.

Table 3.4 Target Organizations and Activities for Collaboration

# Organization Name Activities

On June 27, 2023, "Green Needs Seminar in Thailand" related to the
Japan-ASEAN Business Promotion Platform was conducted online
with about 150 participants (details are shown in 1) below).

A business matching seminar was held in Bangkok, Thailand on

Osaka Chamber of August 30, 2023, with about 40 participants (details are shown in 2)
1 | Commerce and below).
Industry (OCCI) - A business workshop was held in Osaka on January 25, 2023, with

about 70 participants (details are shown in 3) below).

On January 26, 2023, a meeting was held with the EEC and related
organizations and companies in the conference room of the Osaka
Chamber of Commerce and Industry.

The Project introduced this year's City-to-City Collaboration
projects and examples of Osaka City's overseas collaboration efforts
and got the comments on JICA's efforts in Thailand and the
possibility of collaboration by JICA Thailand Office.

2 | JICA Thailand Office

The Project introduced this year's City-to-City Collaboration
projects and examples of Osaka City's overseas collaboration efforts,
and also discussed the prospects for JCM credits and T-VERSs.

Embassy of Japan in
Thailand

. - Nippon Koei joined TCNN last fiscal year for the purpose of
Thailand Carbon X ; . :
4 Neultral Network understanding credit trends and strengthening the network in
(TCNN) Thailand. This year, information was collected through participation

in regular meetings and discussions with board members.

Source : Prepared by Nippon Koei

As in the previous year, the Project has continued to strengthen our partnership with the Osaka
Chamber of Commerce and Industry (OCCI) this year, holding a total of three related business
matching events with the aim of discovering Osaka and Kansai companies that are considering
overseas deployment of energy-saving and renewable energy technologies in the ASEAN
region. A summary of each event and the activities that took place on the day are shown below.
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1) OCCI Green Needs Seminar in Thailand

Date/Time:
Venue:

Participants

Purpose:

Program:

Overview:

June 27, 2023 16:00 - 17:00 (Japan)
Online:Zoom
Total : 154 people

Thai side: EECI, A.J. Plast Pcl., SCG Packaging Pcl.

Japan side: Osaka City Environmental Bureau, OCCI, JETRO, National
Institute of Agriculture, Forestry and Fisheries Policy, Nippon Koei, private
companies, etc.

Introduction of carbon neutral technologies, products, etc. required by local
companies and organizations

# Agenda Presenter

1 | Speech: Trends in the Green Sector in Nippon Koei
Thailand

2 |Presentation 1: Business Description by Thai Al Plast Pcl.
Company (1)

3 |Presentation 2: Business Description by Thai SCG Packaging Pel.
Company (2)

4 |Presentation 3: Industry-academia-government
collaboration in Thailand and possible EECi
collaboration with Japanese companies

5 |QA —

6 |Introduction of the activities of the "ASEAN-
Japan Business Promotion Platform™ and OCCI

future plans

The purpose of this seminar was to share with the Japanese side the
technology and other needs in Thailand and match them with interested
Japanese companies. Nippon Koei opened the session with a presentation on
"Trends in Thailand's Green Sector,"” explaining the main points of Thailand's
National Energy Plan and the potential of climate change mitigation
measures, followed by an introduction of the City-to-City Collaboration,
JCM, and JCM model projects.

After introducing two Thai companies interested in introducing renewable
energy and energy conservation and case studies from the EECi, OCCI
introduced the activities of the "ASEAN-Japan Business Promotion
Platform".
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Figure 3.8 Seminar Flyers

2) Thai-Japan Green Business Matching Seminar

Date/Time: August 30 2023 14:00 - 17:30 (Thai)
Venue: Holiday Inn Bangkok Silom (Bangkok)

Participants  Total: 40 people

: Thai side: Royal Thai Consulate-General, Osaka, Thai Chamber of
Commerce, Thai companies etc.,
Japan side: Osaka City, OCCI and member companies, Nippon Koei etc.,

Purpose: Matching of Thai needs and Osaka companies' technologies
Program: # Agenda Presenter
1 | Opening Remarks Royal Thai Consulate-General, Osaka
2 |Presentations by Thai companies 1 AJ. Plast Pcl.
3 |Presentations by Thai companies 2 Mitr Phol Group
4 | Presentations by Thai companies 3 Somboon Advance Technology Pcl.
5 | Greetings from Japan Osaka City
6 |Presentations by Japanese companies 1 Jikantechno.inc
7 |Presentations by Japanese companies 2 MARINEX CO,Ltd,
8 |Presentations by Japanese companies 3 Si Sare International
9 |Presentations by Japanese companies 4 THAI C.AP
10 | Closing Remarks Nippon Koei
11 | Networking Reception —
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Overview:

After three Thai companies introduced their needs and activities, Osaka companies introduced
their technologies, and time was set aside for individual matching. The introductions by each
company were as follows.

[ Introduction of needs by Thai companies]]

AJ. Plast Pcl.: A packaging film manufacturer. In addition to the company's business
activities and its efforts to become carbon neutral, the presentation introduced the
introduction of EV trucks and chillers, which the company is considering utilizing JCM.

Mitr Phol Group: A sugar refinery company. The presentation introduced the company's

business operations and its efforts to become carbon neutral by 2030 through the use of
bio-based resources.

Somboon Advance Technology : A manufacturer of automotive components. The

presentation introduced the company's business activities and its aggressive efforts to
introduce renewable energy and energy-saving equipment and to utilize credits.

[ Technology Introduction by Japanese Companies ]
Jikantechno.inc: Utilization of biomass, such as rice silica
MARINEX CO,Ltd, : Utilization of plant-derived resources
Si Sare International : Seabed purification system using micro-nano bubbles
THAI C.A.P CO.,LTD.:ESCO business, air purification technology

#1 Opening Remarks (Mr. Nijanant #2 Presentation by Thai Company
Buranasiri consul)

Source: Taken by Nippon Koei
Figure 3.9 Thai-Japan Green Business matching Seminar
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3) Business Workshop Seminar

Date/Time:
Venue:
Participants

Purpose:

Program:

Overview:

Janualy 25 2024 15:00 - 17:30 (Japan)

Obic Hall C, Obic Midosuji Building (Osaka City)

Total :68people

Thai side: EEC, Royal Thai Consulate-General, Osaka, IEAT, etc.

Japan side: MOEJ, Osaka City, OCCI, private companies, etc.

Foster interest in Osaka companies to enter the EEC by introducing incentives

for green investment in the EEC and decarbonization and initiatives in both
cities

# Agenda Presenter
1 |Opening Remarks EEC and Osaka City
New EEC development plan and Green .
2 Investment Promotion Assistant Secretary General, EEC
3 | Green industrial estate development Deputy Governor, IEAT

FTI’s development plan for renewable
4 |energy sector in Thailand and carbon
neutrality supporting system

Vice Chairman of FTI
(video message)

5 SDei(t:g;bonlzatlon In power generation Managing Director, BLCP

6 Green Investment and Support from the Executive Vice President, Bangkok
Banking Sector Bank Public Company Limited

Introduction to City-to-City Collaboration MOEJ
Program by MOEJ

8 Introduction of our Waste-to-Energy

Business and possibility in EEC area Hitachi Zosen Corporation

9 Sumitomo Corporation / Decarbonization Sumitomo Corporation Asia &
business introduction Oceania

10 |QA —

Royal Thai Consulate, Osaka and
OCCI

11 | Closing Remarks

In addition to EEC, related public corporations and companies in the
industrial, power, and financial sectors presented their initiatives. MOEJ
explained the City-to-City Collaboration and introduced two of the
participating companies in the City-to-City Collaboration: Hitachi Zosen
Corporation's waste-to-energy business and Sumitomo Corporation Asia &
Oceania's decarbonization-related business.

#1 Opening Remarks by Dr. Chula, EEC #2 Opening Remarks by Mr. Horii, Osaka City
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#7 Presentation by Bangkok Bank Public Company #8 Presentation by MOEJ
Limited
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#9 Presentation by Hitachi Zosen Corporation #10 Presentation by Sumitomo Corporation Asia &
Oceania

#11 Closing Remarks by Mr. Nijanant, Royal Thai #12 Closing Remarks by Mr. Shimizu, OCCI
Consulate, Osaka

#13 Business Workshop Seminar (1) #14 Business Workshop Seminar (2)
Source : Taken by Nippon Koei

Figure 3.10 Business Workshop Seminar
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3.25 Menu E: Support for Creation of Carbon Credits to Achieve Carbon Neutrality

The Thai government has been operating the Thailand VVoluntary Emission Reduction Program
(T-VER), a domestic carbon trading program, since October 2013. T-VER is managed and
operated by the Thai Greenhouse Gas Management Organization (TGO) to promote and
support voluntary participation of all sectors in GHG emission reduction activities and trading
of carbon credits in the domestic market. In addition, the Thai Carbon Neutral Network
(TCNN) was launched in 2021 as a decarbonization initiative, with a growing number of
companies endorsing decarbonization.

With the growing momentum toward carbon neutrality, many Thai companies have confirmed
a high level of interest in credit generation, including T-VERs. Therefore, the Project
considered providing support to companies that are highly interested in environmental
initiatives and credit generation, which were identified in previous years' projects.

Table 3.5 Survey Overview and Progress

No. Item Progress/Result

Identified 31 Thai companies participating in TCNN that have
factories in the EEC region and are related to the industrial,

Desktop Survey . .

1 FV2022 biomass, and digital sectors.

( ) For the 31 targeted companies, a desk review was conducted to

identify key initiatives related to decarbonization.

Of the 31 companies listed above, interviews were conducted

’ Interview Survey with 15 companies that were deemed to be actively working
(FY 2022) toward decarbonization to confirm their current challenges and
needs.
Of the 15 companies interviewed, face-to-face meeting were held
o with companies that were particularly interested in the project. In
Conducting individual .. P P _y . proJ
. . addition, the needs of these companies were communicated
meetings and business . .
3 matching through business matching.
(FY2023) Interviewed companies : A.J. Plast Pcl., SCG Packaging

PCL. Sena Development, Somboon Advance Technology PCL.
etc.,

Source : Prepared by Nippon Koei

In addition, information was collected on the EEC Net Zero Roadmap and Action Plan being
developed by the TGO (details are described in 1.1.1(2)) and the climate change plans of each
prefecture in the EEC region. Based on these plans, the possibility of cooperation as a City-to-
City Collaboration will be discussed in the future.
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3.3 Activities of the City-to-City Collaboration

To promote the City-to-City collaboration between Osaka City and EEC, various meetings and
events with related organizations and companies have been arranged for providing opportunity
to exchange opinions, share know-how. In addition, meetings were held with the Ministry of
the Environment, Japan to report the progress and results of the activities.

Furthermore, presentations were made at seminars to inform about the City-to-City
Collaboration Project and JCM model projects. The details of the City-to-City collaboration
activities are shown in Table 3.6.

Table 3.6 Activities related to City-to-City Collaboration

Date Event Activities

A seminar for Osaka/Kansai companies to introduce the
needs of Thai companies for decarbonization
technologies was conducted with OCCI. Nippon Koei
made presentations on trends in the green sector in
Thailand, City-to-City Collaboration, and examples of
JCM utilization.

The report included details of this year's implementation
(policy dialogue, workshops, JCM projects formation,
etc.).

Osaka City officials and Nippon Koei travelled to
Thailand and held discussions with EEC, participating
companies, the Embassy of Japan in Thailand, the JICA
28 Aug.-1 Sep. 2023 | 1st Field Survey Thailand Office, and others. Factory visits to EECi and
JCM candidate projects were conducted. Also,
participated in the ASEAN Sustainable Energy Week to
gather information.

During the 1st Field Survey, a business matching seminar
Thai-Japan  Green | was held under the auspices of OCCI. After three Thai
30 Aug. 2023 Business Matching | companies introduced their needs, Osaka companies
Seminar introduced their technologies, and time was set aside for
individual matching.

The progress of this year's activities (policy dialogue,
workshops, JCM model project formulation, etc.) were
reported.

The meeting with EECO to discuss the policy dialogue
and workshop scheduled for January was held. The
12-17 Nov. 2023 2nd Field Survey discussion about JCM model projects formulation with
participating companies was conducted and began
contacting new Thai companies.

A mayoral-level policy dialogue was held at Osaka City
Hall. Both cities shared their efforts toward

OCCI Green Needs
27 Jun. 2023 Seminar in Thailand
(Online)

Kick-off  meeting

10 Jul. 2023 with MOEJ

Progress report to

6 Nov. 2023 MOEJ

25 Jan. 2024 Policy Dialogue decarbonization and confirmed that they will further
strengthen their collaboration.

A business workshop was held for the purpose of

Business Workshop business matching between Japan and Thailand for the

25 Jan. 2024 promotion of decarbonization, hosted by EEC and Osaka

Seminar City and co-hosted by OCCI. The presentation materials

are attached in Attachment 1.
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Date Event Activities
The following individual meetings with the EEC were
Individual meetings | conducted.
26 Jan. 2024 with EEC (1) Osaka Gas
(2) OCCI
. . . The results of this year's activities and explained the
14 Feb. 2024 ErgllzTeetmg with planned activities for the following year and beyond
were reported.
City-to-City Participated in "Seminar on City-to-City Collaboration
26 Feb. 2024 Collaboration for Zero Carbon Society" hosted by MOEJ and supported
Seminar the invitation of EEC official.

Source: Prepared by Nippon Koei
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CHAPTER 4 STUDY FOR JCM MODEL PROJECTS
FORMULATION

This City-to-City Collaboration project consists of two pillars: (i) City-to-City Collaboration
which is exchange between local governments, and (ii) JCM model projects formation by
private companies. This chapter shows the implementation status of JCM model projects
formulation by Japanese private companies in this fiscal year.

FY2022 was a year in which the economy recovered from the COVID-19 pandemic, so JCM
model projects formation by Japanese companies was generally a slow start. From FY2023,
Thai companies and Japanese subsidiaries in Thailand have gradually begun to show demand
for new capital investment to promote the transition to a decarbonized society in line with their
own initiatives. We have also confirmed the corresponding interest in the JCM model project.

However, for various reasons, Thailand was excluded from the JCM model project scheme this
year. For this reason, we have received inquiries in anticipation of applications for the next
fiscal year, as well as consultations for future project formation. The following is a list of JCM
projects that we have supported this year.

41 JCM Model Projects Formulation on ESCO Project Utilizing IoT
Technology

THS Innovations Co., Ltd. (THS Innovations), which specializes in ESCO, is currently
providing ESCO services that make full use of the company's 10T, mainly in the EEC region.
Although THS has over 40 years of ESCO experience in Thailand, the company has no
experience of JCM projects, and this fiscal year it began various feasibility studies.

Chiller Plant Output

Calorific value (Refrigerator Ton*)

Input
Electric energy(Kw)

5

Cooling
tower

PR LT

Chilled
water
supply

Air conditioning
Management
_________________________ *Refrigerator Ton (3,024 kcal/h)

Heat value to turn 1 ton of water into ice in 24 hours

Source: Presentation material of THS Innovation

Figure 4.1 Example of ESCO services by THS Innovations

In addition, THS Innovations is also developing a service that achieves even better results than
regular ESCO services by linking its ESCO services to the company's 10T for forecasting and
other services. (See diagram below).
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Figure 4.2 Example of ESCO services with 10T by THS Innovations

To realize ESCO services, it is necessary that the level of energy prices in the target country
and interest in reducing maintenance and management costs are aligned. In Thailand, where
there is increasing interest in energy-saving operations in commercial facilities and industrial
facilities (factories etc.), ESCO business is expected to become a ways of business management
considering decarbonization and BCG in the future. As mentioned above, this year, it was
difficult to develop into a JCM model project in Thailand. However, it can be said that the
country is moving from the stage of decarbonization=introduction of renewable energy
facilities to the stage of promotion of energy conservation in a country where economic
development is progressing.

Based on the above, the company expects to form new JCM model projects in the future by
utilizing its technology to provide ESCO services at factories and commercial facilities.

4.2  JCM Model Projects Formulation on Waste to Energy

Hitachi Zosen Corporation (Hitachi Zosen) has been participating in this City-to-City
Collaboration projects since this fiscal year. The company has experiences of delivering a
waste to energy project in Rayong Province in 2021 as an EPC business operator together with
a private business operator. Based on this achievement, Hitachi Zosen is proposing a power
generation business using refuse-derived fuel (RDF) in the EEC region.

Through this City-to-City Collaboration, Hitachi Zosen has implemented promotion of RDF
power generation etc., which conducts actual introduction of facilities along with the
realization of decarbonization, together with waste management operation by Osaka City. In
2024 January, Hitachi Zosen explained its activities to the EECO and Thai officials who will
visit Japan, and we plan to continue to support this project in the following fiscal years and
beyond, with the aim of introducing the technology in the EEC region.
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Figure 4.3 Project Image of Waste to Energy (1/2)
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Figure 4.4 Project Image of Waste to Energy (2/2)
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4.3  JCM Model Projects Formation Discussions with Thai Companies

This project has been promoting networking between Japanese and Thai companies, and every
year deepens exchanges with Thai companies interested in JCM to discuss factory energy
conservation and other issues.

A.J. Plast, a food wrapping and paper processing company in Thailand, has been active in
decarbonization activities, and is working to obtain T-VERs in Thailand to achieve carbon
neutrality by 2050. In addition, the company is a member of the Thailand Carbon Neutral
Network (TCNN), an association of companies aiming to become carbon neutral in Thailand.

In addition, the company is considering updating equipment in the plant as Scope 1 and
procuring low-GHG emission electricity and installing renewable energy facilities as Scope 2.
For Scope 3, the company is aiming for carbon neutrality through the use of recycled materials
and carbon absorption/sequestration. The company's decarbonization roadmap is shown below.

Business-As-Usual Reduction Target

S0 Reach 2.5 MTonCO2  “*"
2500000 At 2065 500000 At 2023

. s 30% Decrease
o From 2022
1500000 ﬂ“ At 2023

At 2030 . 30% Decrease

ooy 30% increaséfifom 2022 o From 2030 Rhsb2®

30% Decrease

500000 . _ From 2040

ERCE WScope 1 WScope 2 Scope 3

Preferred Reduction Graph Trend
Source : Presentation material of A.J. Plast

Figure 4.5 Decarbonization Roadmap by A.J. Plast

A.J. Plast is currently planning to install a solar power generation system on the roof of its new
plant and to operate a high-efficiency refrigeration system using the electricity generated by
the system under the JCM model project. In addition, the company is considering converting
its existing diesel-powered vehicles to EV vehicles for product delivery. A diagram of the
project is shown below.
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1: Energy conservation project in factory air conditioning

300 kw

Saving energy  ~ 2,592,000 kWh/year

Solar PV 300 kW
Underground %ank (1,000 m3)
Chiller with pump

[>)
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Source : Presentation material of A.J. Plast  Note: The figures in the above chart are tentative.

Figure 4.6 A.J. Plast's proposed factory energy conservation project

A.J. Plast's factory air conditioning system will be energy-efficient with a rooftop solar power
generation system and high-efficiency chillers. For nighttime air conditioning, chilled water
generated by the chiller will be stored in an underground tank for nighttime use.

2: Project to introduce EV trucks for shuttle delivery

4 g% AJPLAST : wenitiio B

QO , ,'9 o Vv

”- o

Source : Presentation material of A.J. Plast

Figure 4.7 A.J. Plast's Proposed Project to install delivery EV trucks

Converting the delivery of goods to the Laem Chabang port located near A.J. Plast
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(approximately 7 km one-way) from the current diesel vehicles to EV vehicles to achieve a
fuel conversion and reduce GHG emissions.

4.4  Discussions on the Formation of JCM Projects by Green Industrial Estates

With the visit of the EECO and Thai officials to Japan in January 2024, discussions with the
IEAT were started. The following is IEAT's carbon neutral roadmap as IEAT's decarbonization
vision for the future.

9 Eco s e
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by Cooperating with Stakeholder, operational activities by 35.67% (within 2050)
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Source : Presentation material of A.J. Plast

Figure 4.8 Carbon neutral roadmap by IEAT

IEAT, which belongs to the Thai Ministry of Industry, is a government-related authority that
constructs, develops, and comprehensively operates and manages industrial estates and
industrial estate-related infrastructure in Thailand. All industrial estates in Thailand are
managed by IEAT, except for those managed by private operators.

In this City-to-City Collaboration, we have established contacts with IEAT since this fiscal
year and have been discussing the promotion of the Green Industrial Park that IEAT has been
advocating. Therefore, from the next fiscal year onward, IEAT and Japanese companies will
work together to promote activities to realize the Green Industrial Estates.

45  Consideration of Future JCM Model Projects in EEC

This year, we concentrated mainly on activities focused on building a network of Japanese and
Thai companies, as the adoption of a project in Thailand for the JCM model project was wait-
and-see. This enabled us to grasp once again the high level of interest in decarbonization
activities in the EEC region and to reconfirm the potential of activities such as carbon credits.
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CHAPTERS FUTURE ACTIONS

This fiscal year, based on the results of the JCM model projects formulation survey and City-
to-City Collaboration activities conducted, the Project plans to conducts the following activities
in the next fiscal year and beyond.

5.1

In this fiscal year, we focused on networking between Japanese and Thai companies and
conducted business matching several times. This has allowed us to deepen our partnerships
with various organizations in both Japan and Thailand (e.g., Osaka Chamber of Commerce and
Industry, Thai Chamber of Commerce and Industry, IEAT, etc.).

Taking advantage of this situation, we plan to take the initiatives listed in the table below at the
level of City-to-City Collaboration. In the following fiscal year, "A: Implementation of policy
dialogue based on the partnership agreement (MOU)" and "B: Sharing of Osaka City's know-
how on environmental measures and digital fields" up to the previous fiscal year will be

City-to-City Collaboration Activities in the Next Fiscal Year

combined into one item and implemented as "ltem A".

Table 5.1 City-to-City Collaboration activities in the next fiscal year

Items

Descriptions

> |3

Conducting policy dialogue for a
decarbonized society

Based on the MOU between Osaka Coty and EEC, there
will be at least one regular meeting and a policy dialogue to
achieve a decarbonized society in both cities.

To the extent possible, we will not limit ourselves to the
exchange of information between the two cities, but will
provide information and promote activities that will serve
as an opportunity for activities in both cities.

Implement decarbonization dominos
by utilizing the knowledge and
experience of Osaka City and
Japanese companies

After sharing with EEC the know-how and achievements of
Osaka City and others toward a decarbonized society, the
project will be deployed to the three provinces in the EEC
region and other Thai organizations (IEAT, etc.) for its
realization, with the aim of achieving a decarbonization
dominos in Thailand.

In particular, there are many industrial estates in the EEC
region, and the need for decarbonization technologies in
these estates is very high. We aim to realize green industrial
estates by expanding into these areas.

Expansion of business network by
Japanese and Thai companies and
organizations

Continuing from this year, we will deepen collaboration
among Japanese and Thai companies and organizations, and
actively hold business matching and other events to
formulate projects under the JCM model project and other
schemes.

Support for creation of credits, etc. to
achieve carbon neutrality

T-VERs already in operation in Thailand are now preparing
for further development by establishing a new framework,
such as Premium T-VERs, with a view to international
expansion. In this regard, many Thai companies are
interested in creating and acquiring credits as a means to
achieve their own carbon neutrality. In light of this, we will
provide support for decarbonization in EEC.

Source: Prepared by Nippon Koei
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The correlation between City-to-City Collaboration activities (A-D) in the table above is
shown in the figure below.

OSAKA EEC
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Figure 5.1 Image of City-to-City Collaboration activities in the next fiscal year

This year, we did not limit our collaboration to the members at the start of the project (Osaka
City, EECO, and private companies that have participated in the project from the beginning)
but promoted activities with a view to interacting with a variety of companies and organizations.
In addition, the activities of this City-to-City Collaboration were widely disseminated not only
to Japanese companies, but also to Thai companies and others.

This allowed us to have new partnerships and exchanges with not only Japanese companies,
but also with Thai companies seeking some action to address their interest in decarbonization
and realization of the BCG economy. Therefore, we plan to use this opportunity to promote
various initiatives in the next fiscal year.

Since last year, this project has positioned the City-to-City Collaboration as a platform for
Japanese and Thai companies and organizations to decarbonize their businesses and realize the
BCG economy. By utilizing this platform, it is expected that decarbonization activities will be
coordinated in a win-win situation, in line with the EEC's goal of realizing a BCG economy
and society, and the objectives of the participating Osaka City, Japanese companies, and
Japanese organizations. This City-to-City Collaboration is scheduled to continue in the next
fiscal year, with the expectation of further collaboration with the Osaka Chamber of Commerce
and Industry, which joined the City-to-City Collaboration in the previous year.

5.2  Development of JCM Candidate Projects in the Next Fiscal Year

This year, the adoption of the JCM model project was postponed due to discussions by the
Japan-Thailand Joint Committee. However, interest in JCM remains high among Thai
companies, many of which are Japanese-affiliated and have a strong interest in decarbonization
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technologies and products, and some are calling for the resumption of the JCM model project
or its implementation as a private-sector JCM.

Based on the above, from the next fiscal year onward, we will aim to form JCM model projects
in the following areas, focusing on the interests of Thai parties.

Table 5.2 JCM candidate projects in the next fiscal year

# JCM candidate projects Descriptions
1 | Energy conservation implementation | In the EEC region, companies with a high interest in
projects at factories developing industrial estates and introducing advanced

technologies, including decarbonization, are engaged in
activities. Support will be provided to these companies,
especially those interested in energy conservation in their
factories, along with introduction of the JCM scheme.

2 | EV Vehicle Introduction Projects In the EEC region, installation of EV stations is also being
actively implemented. For this reason, the company will
study the introduction of EV vehicles in the EEC region,
focusing on A.J. Plast's projects.

3 | JCM projects assuming the Many companies in the EEC region are interested in
introduction of new technologies hydrogen production and utilization in port areas.
such as hydrogen Therefore, in the next fiscal year, we will expand the

network of such start-ups and provide support through the
JCM scheme.
4 | Private-sector JCM projects Since last year, we have heard from Japanese companies

and others that they are interested in the "private-sector
JCM" scheme that the Japanese government has announced.
Therefore, in order to broaden the scope of JCM, we will
also focus on the formation of projects mainly funded by the
private sector.

Source: Nippon Koei

5.3  Future of City-to-City Collaboration between Osaka and EEC

This City-to-City Collaboration started in 2019, with the next year being the third year of Phase
2. The City-to-City Collaboration is a good opportunity to promote the JCM model projects
and to share the knowledge and achievements of Japanese municipalities in decarbonization
with partner countries and municipalities.

In particular, EEC has developed a wide variety of multilayered activities, combining with the
timing of its efforts to promote cooperation with various countries and organizations under the
banner of realizing the BCG concept. The accumulation of annual activities in this project has
led to an increase in the number of people involved in City-to-City Collaborations, and this
accumulation can be evaluated as a forum for exchange centering on Osaka and EEC.

This kind of international city-level collaboration is an unprecedented achievement in Japan's
Official Development Assistance (ODA), and we believe that this opportunity must not be lost,
but must be maintained as an opportunity for contact at the city level.

Based on the above, we plan to discuss how to continue this City-to-City Collaboration in the
next fiscal year and beyond, and to consider expanding it from a temporary activity to a
permanent one by holding discussions with the parties concerned.
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