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Background of the project

Since the late 2000s, the BMA has been planning and implementing climate change measures
with support from the Japanese government. In 2009, the BMA developed the "BMA Action Plan
on Global Warming Mitigation 2007-2012" with the support of the Japan International Cooperation
Agency (JICA), followed by the JICA technical cooperation project "Project for Bangkok Master
Plan on Climate Change 2013 - 2023" and its successor project “Project for Strengthening
Institutional Capacity for the Implementation of Bangkok Master Plan on Climate Change 2013-
2023", BMA has been working on the formulation and implementation of the Climate Change
Master Plan. BMA has also promoted cooperation with the City of Yokohama to form mitigation
projects, including the JCM Model Project, through the "City-to-City Collaboration Programme
for Zero-Carbon Society " launched by the Ministry of Environment, Japan in 2013. In addition,
the Thai government has recently set mitigation target for 2030 and long-term target for 2050 and
beyond, and from the perspective of GHG emissions, Bangkok, the largest city in Thailand, is
required to take more proactive climate change measures toward decarbonization.

In response to the efforts of the BMA, the City of Yokohama has been providing support for
climate change measures through dispatching officials to BMA and accepting training visits to
Japan since 2009 based on a memorandum of understanding with BMA on technical cooperation
for sustainable urban development, and the two cities have built a longstanding relationship of trust.
The City of Yokohama is actively pursuing climate change initiatives and has a "Zero Carbon
Yokohama" goal of decarbonization by 2050, and Yokohama has many useful insights for the BMA
to use in its decarbonization efforts. The BMA has strong expectations for learning from
Yokohama's experience and expertise in climate change policy as well as for forming projects
through collaboration between the private sectors of the two cities.

At the start of this project, the Director of the Yokohama International Bureau and the Board
member of OECC paid a courtesy visit to the Department of Environment of BMA in December
2021 and held director-level discussions in a hybrid meeting and reached a basic agreement to
cooperate in the implementation of this project. In addition, in July 2023, the Director of Yokohama
International Bureau and the board member of OECC paid a courtesy visit to the Governor of BMA
and confirmed and agreed on the renewal of the Intercity Agreement between the City of Yokohama
and BMA. Furthermore, at the 12th Asia Smart City Conference (ASCC) held by the City of
Yokohama in November 2023, the Mayor of City of Yokohama and the Governor of BMA
announced the “Yokohama Declaration: Asian Cities Together Towards Zero Carbon” which was
endorsed by 43 cities and institutions participating in the conference. The declaration expressed
solidarity among Asian cities to co-create a sustainable and resilient zero-carbon future.

This project is built on the existing cooperative relationship between the two cities and further
strengthened and utilized a public-private partnership platform involving the private sector to
promote the implementation of the new Bangkok Climate Change Master Plan at both the policy
and project levels.



Photo: Visit of the Governor of BMA to Ministry of Environment, Japan in November 2023
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Overview of the project
Climate change policies of Thailand and Bangkok
Climate change policies of Thailand

Thailand has incorporated climate change measures into its National Economic and Social
Development Plan since 2007, and is implementing climate change measures based on its plans
including Climate Change Master Plan and Electricity Development Plan. In addition, Thailand,
as a party to the Paris Agreement, submitted its NDC in 2016 that set a mitigation target of a 20-
25% reduction in GHG emissions compared to BAU by 2030. Furthermore, the second updated
NDC submitted in November 2022 updated the mitigation target of 30% to 40% reduction in GHG
emissions compared to BAU by 2030. In November 2021, Thailand set long-term goals of
becoming carbon neutral by 2050 and achieving net-zero emissions by 2065. The table below
provides a summary of the second updated NDC, primarily related to the mitigation component.

Table 1: Outline of second updated NDC (November 2022)

Mitigation target: Thailand intends to reduce its greenhouse gas
emissions by 30 percent from the projected business-as-usual (BAU)
level by 2030. The level of contribution could increase up to 40 percent,
subject to adequate and enhanced access to technology development
and transfer, financial resources and capacity building support. (BAU
emissions in 2030 is approximately 555 million tCO2e¢)

Mitigation target

Sectors

GHGs

Economy-wide (excluding land use, land-use change, and forestry)

- Carbon dioxide (CO2)

- Methane (CH4)

- Nitrous oxide (N20)

- Hydrofluorocarbons (HFCs)
- Perfluorocarbons (PFCs)

- Sulphur hexafluoride (SF6)

Support needs on
technology
development and

Development of energy efficiency and renewable energy technologies,
including innovative and cost-effective technologies and advanced
energy storage and demand-side management approaches

transfer

International Thailand welcomes discussion to explore international market-based
market-based cooperation in the context of Article 6 of the Paris Agreement, that
cooperation promotes development and transfer of advanced technologies and

innovation and provides access to financial resources that support
Thailand's achievement of NDC and LT-LEDS.

Sectoral mitigation measures, targets, and responsible agencies based on the NDC for energy,
transportation, industry, waste, agriculture, and other sectors will be renewed in sectoral action
plans to be developed in the future.

Regarding cooperative approaches under Article 6.2 of the Paris Agreement, Thailand has
concluded bilateral agreements with Japan and Switzerland to promote the transfer of mitigation
outcomes and project development. In addition, Thailand has begun cooperation with Singapore
in anticipation of a bilateral agreement on Article 6 cooperation. A summary of bilateral
cooperations under Article 6.2 of the Paris Agreement is shown in the table below.

Table 2: Bilateral cooperation based on Article 6.2 of the Paris Agreement

A bilateral agreement for the implementation of the Joint Crediting
Mechanism (JCM) was signed in 2015. As of the end of February 2024,

Japan




)

51 projects have been adopted as JCM Model Projects under the JCM
Financing Programme by the Ministry of Environment, Japan and 11
projects have been registered as JCM projects. (No new projects were
adopted or registered during FY2023.)

Switzerland A bilateral agreement on the implementation of mitigation activities
under Article 6 of the Paris Agreement was signed in June 2022. As the
first initiative in the bilateral cooperation, it was announced that the two
countries will support the 'Bangkok E-Bus Program', a project to
convert the fleet of private bus companies operating route buses in the
Bangkok metropolitan area from diesel to electric vehicles. In January
2024, the Klik Foundation of Switzerland, which supports the project,
also announced that the first Internationally Transfered of Mitigation
Outcomes (ITMO) to achieve NDC targets under the Paris Agreement
had been transferred from Thailand to Switzerland.

Singapore In a letter on economic cooperation adopted at the 6th Ministerial
Conference on Enhanced Economic Cooperation in Singapore and
Thailand held in October 2022, it was announced that the two countries
will work together to develop a bilateral cooperation agreement on
carbon trading under the guidelines of Article 6 of the Paris Agreement
by COP28 in 2023.

Of the 51 projects that have been selected for JCM Model Project to date, renewable energy
projects account for the majority, with solar power generation projects accounting for the largest
number of 24. On the other hand, solar power generation projects are excluded from the JCM
Model Project from the latter half of FY2022 onward. Excluded from the program are ordinary
photovoltaic power generation systems in general, such as those installed on roofs, in the field, or
on water, but systems that combine storage batteries are considered eligible for the program. As
for the Thai government's activities related to overall cooperation under Article 6 of the Paris
Agreement, including JCM, since the adoption of Article 6 rulebook of the Paris Agreement at
COP26 in 2021, the Thai government reviewed the contents of cooperation under Article 6 of the
Paris Agreement and formulated the "Carbon Credit Management Guideline and Mechanism" in
March 2022. The document defines the eligible sectors and requirements for Article 6 initiatives
and requires that projects contribute to its NDC and LT-LEDS, have regulatory additionality, and
involve large-scale investment.

In this project, JCM is assumed to be one of the important exit strategies for project formation.
Therefore, these trends were considered during the project identification survey, and we conducted
interviews for Thai government officials about the government policy.

Climate change policies of Bangkok
Bangkok Master Plan on Climate Change

BMA released the “BMA Action Plan on Global Warming Mitigation 2007-2012” in May 2007,
and has since been working to develop and implement the "Bangkok Master Plan on Climate
Change 2013-2023" and its successor, the "Bangkok Master Plan on Climate Change 2021-2030,"
with the support of JICA's technical cooperation projects of Phases 1 through 3.

The Bangkok Master Plan on Climate Change covers five sectors, including environmentally
sustainable transportation (Transportation Sector), energy efficiency and renewable energy
deployment (Energy Sector), waste and wastewater management (Waste and Wastewater Sector),
green urban planning (Green Urban Planning Sector), and adaptation planning (Adaptation Sector).
Of these, GHG emission reduction targets have been set in four mitigation sectors, excluding the
adaptation sector. The "Bangkok Master Plan on Climate Change 2021-2030" sets an overall GHG
reduction target of 19% in 2030 relative to BAU and a long-term vision of net zero emissions in



2050. (see table below).
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Figure 1: Mitigation targets in the Bangkok Master Plan on Climate Change 2021-2030

The scope of the Bangkok Master Plan on Climate Change includes both the implementation of
GHG emission measures in which BMA directly emits emissions (so-called administrative
measures section) and the implementation of emission measures by private enterprises and others
within the Bangkok region (so-called regional measures section).

In this project, we conducted a study on both facilities owned by the BMA and private facilities
for project formation, taking into consideration their potential and feasibility in project formation.

Implementation structure of climate change policy

The BMA has established the Sub-division for Climate Change Strategies of Department of
Environment (CCS) to address climate change in a more organized manner. The CCS, in
collaboration with the five sectoral Task Forces (TFs), Working Groups (WGs), Steering
Committee (SC), and Joint Coordinating Committee (JCC), plays an important role in coordinating
with BMA departments and relevant national agencies. The implementation structure of the
Climate Change Master Plan within the BMA is shown in the figure below.

Steering Committee (SC) / Department of Environment (DOE)
Joint  Coordinating  Committee Director General / Deputy Director
(JCO) General
Tl - Tl
«—
Working Group (WG) Air Quality and Noise Management
Department
Sub-division for Climate Change
Strategies (CCS)

T
Task Forces (TF)
Transportation / Energy / Waste &
Wastewater / Green Urban Planning
/ Adaptation




Figure 2: Implementation Structure of Bangkok Climate Change Master Plan

With the CCS and the Department of Environment of BMA as the main counterparts in this
project, the expert team discussed the project details and plans in advance, collaborated in
conducting surveys and holding workshops, and shared the progress of the project. The workshops
and thematic study sessions held under the project were also attended by members of task forces
related to the topic (mainly in the energy and transportation sectors) to provide an opportunity for
information sharing.



Overview of activities

Based on the cooperative relationship between the City of Yokohama and BMA, this project
promoted the implementation of the Bangkok Master Plan on Climate Change by strengthening
and utilizing public-private partnerships involving the private sector in addition to supporting
policy development. Major activities were carried out along the following three activity pillars.

< Three pillars of activities >
(1) Promoting the Climate Change Master Plan
(2) Engaging the private sector
(3) Developing mitigation projects

Accelerating GHG net zero emission
under the Bangkok Master Plan on __Clim_a_t_e__Qh_an_g_g______ |

Technical cooperation
YOKOHAMA N

|

Earth Hour . Y-PORT (YUSA & Yokohama
member Companies companies in Branch in
companies in BKK Yokohama BKK

[Finetech ] [ Tokyo Century ]

Climate Change Master Plan 2021-2030 ' Core
] b OECC
Energy, transport, Waste & wastewater J L . .......
#The project focuses on mitigation sectors. Supporters Companies| | Embassy |[;prer
. in Japan || of Japan
Dlsp:’:‘?;‘fv?z(é Info. sharing and Companies in
matching Yokohama & Japan
Decarbonizing
(1) Acceleration of Climate (2) Collaboration with solution
Change Master Plan private sector (3) Development of

Formulation of Energy
Sector Action Plan

Public-private
partnership platform

mitigation projects
Project development

. . surve
L . Information sharing of e
GHG reduction in decarbonization Needs GHG reduction in dega el
BMA facilities Feed I private facilities ng
back Survey on Thai technologies
.y seeds
companies’ needs Demonstration of

advanced

mitigation

technologies

GHG reduction in
private facilities

GHG reduction in
BMA facilities

Matching with Japanese
companies

Figure 3: Overall picture of the project

(1) Promoting the Climate Change Master Plan

The BMA is working on planning and implementation of the five sectors covered by the Climate

Change Master Plan (energy, transportation, waste and wastewater, urban green planning, and
adaptation), but the energy sector is the sector with the highest GHG emissions, making it
important to consider detailed actions and implementation plans based on the Master Plan.
In this project, the City of Yokohama and experts team provided support for the preparation of the
Energy Action Plan, with CCS and the Energy Task Force of BMA, which is in charge of the energy
sector of the Climate Change Master Plan, as the main counterparts. While the development of the
Energy Action Plan was initiated in the first year, this year we specifically discussed potential
individual mitigation projects to be considered for implementation and proceeded to develop
Project Idea Notes (PINs).

(2) Engaging the private sector



In order to reduce GHG emissions from the entire Bangkok area, it is extremely important to
promote measures in the private sector, which accounts for the majority of GHG emissions, as well
as to address the administrative operations of the BMA.

BMA has been participating in "Earth Hour", an environmental and social campaign organized
by WWF involving 190 countries and regions around the world, since 2021. Under this campaign,
in addition to promoting and educating the public about energy-saving activities by companies and
households, the BMA has concluded a memorandum of understanding (MOU) with 25 companies
and organizations in Bangkok to jointly work on GHG reduction and has started a survey on GHG
reduction efforts and potentials and monitoring of reduction effects for the 25 companies. “Earth
Hour 2021" includes major local companies and organizations such as energy and power (PTT
Public Co., Ltd, Metropolitan Electricity Authority, etc.), retail (Central Group, CP All Public Co.,
Ltd, etc.), public transportation (Bangkok Mass Transit System Public Co., Ltd, etc.), finance (The
Stock Exchange of Thailand, etc.), and Japanese companies (Canon Thailand Group, Thai Wacoal
Public Co., Ltd.

The City of Yokohama has been working with companies in the city to identify and
commercialize projects in emerging countries through the "Y-PORT Project," an international
technical cooperation program based on public-private partnerships, and has extensive knowledge
in the operation of public-private partnership platforms. In addition, YOKOHAMA URBAN
SOLUTION ALLIANCE (YUSA), which was established by small and medium-sized companies
in the city in conjunction with the functional enhancement of the Y-PORT project, is a joint
implementer of this project, enabling smooth collaboration with YUSA member companies.

Continuing from the first-year project, this project aimed to develop collaboration between BMA
and the private sector. Workshops were held with the participation of companies from BMA in
Thailand and the City of Yokohama in Japan to share climate change measures by BMA and
decarbonization solutions by the private sector, and to provide business matching opportunities
between Japanese and Thai companies to form an ongoing public-private partnership platform
involving the two cities and related companies.

Because participation in the platform by Japanese companies other than those in Yokohama City
would be essential to promote project formation, we actively guided member companies of the
Ministry of the Environment's "Japan Platform for Overseas Development of Environmental
Infrastructure (JPRSI)" to the event.

An overview of the activities of the Public-Private Partnership Platform is shown in the figure
below.

Bangkok PPP Platform Yokohama PPP Platform
EEEE— Cpllaboration —_———
| Earth hour | YUSA
members = members
|lCompan'|es in| Activitiesin two platforms .mxdmm (Companies in|
BKK m Workshop Yokohama

B Business matching
B Business pitch

Thai companies & other Other platforms in Japan
platforms ) .
Ee— JPRSI
Thal_ JCM Partner . ‘ members
companies
[ Thailand Carbon Neutral | ‘ cjoan?lzgﬁ?:s
Network (TCNN)

Figure 4: Overview of the activities of the Public-Private Partnership Platform

(3) Developing mitigation projects



In order to realize GHG reduction in Bangkok, it is necessary to build up implementation of
energy conservation and renewable energy projects in companies and facilities in Bangkok. This
project provided support for matching to form mitigation projects by companies in both countries,
surveyed GHG emissions reduction potential, and organized online seminars for companies

interested in JCM.

Implementation structure

The table below shows the project implementers and their roles in the project.

Table 3: project implementers and their roles

Implementers

Role in the project

City of Yokohama

The City of Yokohama is actively pursuing climate change initiatives
and has a "Zero Carbon Yokohama" goal of decarbonization by
2050, and Yokohama has many useful insights for the BMA to use
in its decarbonization efforts.

Based on the knowledge of climate change policy and the
relationship of trust that has been established with the BMA, the City
of Yokohama will provide advice on the activities of the public-
private partnership and co-host events, provide advice on the
formulation of an energy action plan, and support the formation of
projects by companies in Bangkok.

BMA

As one of the largest cities in Southeast Asia, Bangkok is required to
implement aggressive climate change measures to achieve
Thailand's decarbonization goal of 2050 carbon neutrality.

BMA will organize events and other activities as part of the public-
private partnership, develop an energy action plan, and study
mitigation projects at facilities owned by the BMA.

DAIKIN
INDUSTRIES, LTD.

Daikin Industries is a top manufacturer of air-conditioning
equipment and is extremely well known in Thailand, where it
manufactures and sells high-performance, energy-saving air
conditioners.

In this project, Daikin will consider a mitigation project through the
introduction of high-efficiency equipment and energy management
based on operation and control technology for the air conditioning
facilities of the BMA and private companies' buildings.

Tokyo
Corporation

Century

In addition to operating 80 solar power plants and wood biomass
power generation projects in Japan, Century Tokyo is also actively
engaged in overseas expansion, particularly in the promotion of
environmental equipment through the JCM Financing Programme.
The company will consider forming mitigation projects and
providing financing by leveraging its leasing services and ESCO
business in Thailand, as well as its extensive experience in the JCM
financing Programme.

Finetech CO., LTD.

Finetech Co., Ltd. conducts environmental and renewable energy
projects in Thailand as an R&D-oriented company.

Finetech will focus on survey to identify projects by utilizing
experience of the JCM Model Project in Thailand and local network
in the renewable energy field.

Yokohama  Urban|YUSA is an organization established to strengthen the functions of
Solution  Alliance | the Y-PORT Project, Yokohama's international technical cooperation
(YUSA) through public-private partnership, with the aim of expanding




overseas infrastructure business opportunities for companies in the
city and contributing to solving urban issues in emerging countries.

YUSA will coordinate the matching of member companies and their
participation in the public-private partnership platform, and support
the formation of mitigation projects by member companies.

Overseas OECC has conducted a number of technical cooperation projects
Environmental related to climate change in Asian countries, including Thailand, as
Cooperation Center, |well as various surveys, project identification, and project
Japan (OECC) implementation support.

OECC will liaise and coordinate among the stakeholders of the
project and manage the progress of the project, taking advantage of
its experience in supporting the formulation and implementation of
the Bangkok Master Plan on Climate Change under the JICA
Technical Cooperation Project and its close network with the BMA
and Thai counterparts.

The implementation structure of the project is shown in the figure below.

Technical cooperation

Yokohama city office in BKK
Creagy
Embassy of Japan in BKK Coordination

Promoting
OECC public-
Supporting private )
project partnership
formation
____________________ .
BKK & Thailand

Business dialogue & project formation

YUSA & companies in
Yokohama

-

Figure 5: Implementation structure of the project
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11l Result of activities

The activities and results of each of the three pillars of activities implemented in this project are
shown as following. In addition, major activities such as workshops, meetings, and onsite surveys

are listed in chronological order in the table below.

Table 4: Workshops, conferences and meetings, and field trips

Date Activities
July 4, 2023 Kick-off meeting with BMA and the City of Yokohama in Thailand:
Project details and plans were discussed and agreed upon by the
parties concerned, including the International Bureau of the City of
Yokohama, Department of Environment of BMA, and OECC.
July 4, 2023 Courtesy visit to the Governor of BMA: The International Bureau

of the City of Yokohama and OECC paid a courtesy visit to the
Governor of BMA to confirm the renewal of the Intercity
Agreement between Yokohama and BMA.

July 11, 2023

Kick-off meeting with the Ministry of Environment, Japan in
Thailand: The progress and schedule of this project were reported
to and discussed with the Ministry of Environment, Japan.

Early July, 2023

Field survey: We conducted company and factory visits and
interviews to identify projects.

September 6, 2023

Briefing on projects of the Ministry of Environment, Japan for the
Japanese Chamber of Commerce Bangkok in Thailand: A briefing
session was held for member companies of the Chamber's
Environment Subcommittee on the Ministry of the Environment's
projects, such as the City-to-city collaboration project and JCM.

September 14, 2023

Meeting  with concerned parties to organize a City-to-city
collaboration workshop in Thailand: We discussed the structure and
content of the workshop with BMA.

Early
2023

September,

Field survey: We conducted company and factory visits and
interviews to identify projects.

September 22, 2023

Briefing on City-to-City Collaboration Projects for Companies in
Yokohama City in Japan: The project overview and information on
the workshops were provided to companies in Yokohama City.

October 18, 2023

3rd Workshop on “Net Zero Emissions Business Opportunity under
Bangkok-Yokohama City-to-City Program” in Thailand: BMA, the
City of Yokohama, and Japanese and Thai companies participated
in sharing and business matching regarding BMA's climate change
measures and corporate decarbonization solutions.

Mid-October 2023

Field survey: We conducted company and factory visits and
interviews to identify projects.

Mid-November, 2023

BMA Governor's visit to Japan: The Governor of BMA visited
Japan to participate in the Asia Smart City Conference hosted by
the City of Yokohama, and to visit and observe facilities and
companies in Yokohama city.

December 14, 2023

Guidance on the JCM project for Thai companies in Thailand: We
organized a seminar for Thai companies interested in JCM,
focusing on the JCM Financing Programme.
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Mid-December, 2024

Field survey: We conducted company and factory visits and
interviews to identify projects.

January 19, 2024

Meeting with the Governor of BMA: A courtesy visit was made to
the Governor of BMA by the Director General and the Director of
the International Bureau of the City of Yokohama, and the OECC
to explain the future plans of this project.

January 19, 2024

Organizing a study session for BMA officials in Thailand: A study
session was held for BMA officials, covering topics such as
perovskite solar cell technology, EV truck trends, and City of
Yokohama's climate change action plan for sector-specific
measures and urban development.

March 1, 2024

Final report to the Ministry of the Environment on online

March 8, 2024

Presentation at Y-PORT Workshop

12




1. Formulation of an energy action plan
(1) Positioning of the Energy Action Plan

Along with the transportation sector, the Bangkok Master Plan on Climate Change places emphasis
on GHG emission reduction efforts in the energy sector. In the energy sector, GHG emissions are to be
reduced to 28.33 million t-CO2e in 2030, a 16% reduction (5.55 million t-CO2e) compared to BAU.
On the other hand, these mitigation targets are based on the Energy Efficiency and Development Plan
(EEDP) and Alternative Energy Development Plan (AEDP) scenarios under the NDC of the Thai
government, prorated to the Bangkok area level, and need to be incorporated into more specific
activities and measures to be reflected in substantive GHG emission reduction. New Governor
Chadchart also expressed his intention to make the GHG emissions directly attributable to the BMA
(the "administrative part" in Japan's local climate action plan) as carbon neutral as possible during his
term of office after he takes office in June 2022. In response to this, for this fiscal year's project, a
quantitative evaluation of GHG emissions from facilities belonging to the BMA (metropolitan and ward
government buildings, metropolitan hospitals, etc.) and a study of measures to deal with them were
conducted in the Energy Action Plan.

(2) Development of Energy Action Plan

(Purpose of the Energy Action Plan)

® Determination of the implementation framework and direction at the action level to effectively
reduce greenhouse gases in Bangkok's energy and transportation sectors.

® Determination of energy and greenhouse gas reduction targets in accordance with the measures
stipulated by the Bangkok Metropolitan Government (2021-2030) regarding climate change.

®  Guidelines for BMA and Thai government agencies to work together in a common direction and
help establish continuity and durability.

® Facilitating the relationship process between BMA and related institutions in the private and public
sectors.

(Vision for climate change)

® Bangkok's vision for climate change 2030
Bangkok aims to create a green city for sustainable development, with all sectors working together
to combat climate change.

® Bangkok's vision for climate change 2050
Bangkok will continue to strive to achieve net zero greenhouse gas emissions, achieve sustainable
innovation, and transform every aspect.

(GHG reduction guidelines for energy and transportation sectors)

® Reducing and avoiding unnecessary power consumption: Reducing energy consumption without
new investments. Reduce unnecessary power usage by turning off lights and air conditioning when
not needed. Raise the air conditioning temperature to 1-2°C. Reduce the use of cars for short-
distance transportation.

® Improving power usage efficiency by replacing with high-performance devices: Particularly in
lighting and air conditioning systems, power consumption can be significantly reduced by
improving power efficiency by replacing parts with high-performance devices.

® Transition of power sources including renewable energy

® Promoting the conversion of fuel to electricity, focusing on the introduction of rooftop solar power
generation in urban areas.
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Energy and Transport Sector are the most significant contributors to GHG

emissions in Bangkok
Unit: MtCO,e

GHG Emissions in 2030 GHG mitigation GHG Emissions in 2030

GHG Reduction (%)
(D) = (B/A)

GHG inventory

Sector in 2018 (BASIC)

Business-as-usual reduction target in 2030 after mitigation
(A) (B) (€)= (A-B)

[}
143 Transport 12.65 14.26 4.00 10.26 28% |
1
1(¢) Energy 2574 3373 555 28.18 16% !
) Waste 5.67 6.14 0.6 554 10%
Total (Emission) 44.06 5413 10.15 4398 19%
AFOLU / Green
Urban NE* NE 0.01* NE NE
Planning
Remark:

» *GHG emissions from Agriculture, Forestry and Other Land Use (AFOLU) sector are excluded
+ ** GHG absorption of Green Urban Planning measures in Bangkok

Figure 6: Status of GHG emissions in the energy and transportation sectors

Therefore, it is crucial to develop the Bangkok Energy Action plan to guide
the investment and partnership opportunities

1. Support the implamentation of BKK Climate Master Plan
_ _ +  Engago private sactors and create partharship for low

o carban investment
o .

i . +«  Enhance technology transfer and knawledge sharing
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Figure 7: Positioning of the Energy Action Plan
(Schedule)

®  The draft action plan will be coordinated among related parties on November 16, 2023.

® Discussed at the TF meeting centered on Bangkok held on November 30™

® The contents will be discussed and finalized at an SC meeting that will include national
government officials.

®  After that, it will be confirmed after going through the Bangkok Metropolitan Government
internal approval procedure.

(Specific activities)

As part of the implementation phase of the Energy Action Plan, we will work on the following:

® The Bangkok Metropolitan Government will work to secure a budget for the introduction of
rooftop solar power, especially in order to reduce emissions from buildings owned by the
Bangkok Metropolitan Government.

® [fitis difficult to secure a budget, [ have heard that they are considering introducing a method
similar to a leasing business in cooperation with the Metropolitan Electricity Authority
(MEA), which is an electric power company.

® Regarding improving the efficiency of air conditioning equipment in buildings owned by the
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Bangkok Metropolitan Government, we will work with JICA and IFC to consider improving
the efficiency of air conditioning equipment in buildings owned by the Bangkok Metropolitan
Government as part of next year's intercity collaboration project.

We will continue to consider the expansion of the introduction of JCM's equipment
introduction subsidy system in next year's intercity collaboration project.

We also plan to consider promoting the introduction of EV motorcycles as a GHG reduction
measure in the transportation field as part of next year's intercity collaboration project.
Similarly, with regard to considering the introduction of intra-city cableways as a GHG
reduction measure in the transportation field, we will conduct a feasibility study on specific
routes and profitability based on the survey results conducted by JICA in 2022. We plan to
proceed with the investigation as part of the collaborative project.

Regarding the Energy Action Plan, MRV will support the Bangkok metropolitan side in
intercity collaboration projects.
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Engaging the private sector

3rd Workshop on Net Zero Emission Business Opportunity under Bangkok-Yokohama City to City
Program

3rd Workshop on Net Zero Emission Business Opportunity under Bangkok-Yokohama City to City
Collaboration Project was held in BMA and online on October 18, 2023.

The third workshop was organized to 1) publicize the progress of climate change-related planning
and implementation based on the Bangkok Climate Change Master Plan 2021-2030, 2) present the
framework of the Bangkok Energy Action Plan and collect feedback from participants, 3) share
and exchange knowledge on low-carbon and decarbonization solutions between Japan and
Thailand, an GHG reduction projects between the Thai and Japanese private sectors. Specifically,
four sessions of presentations and discussions were held on the topics of " Bangkok Climate
Actions," " Bangkok Energy Action Plan," " Carbon markets and Article 6 cooperation and
opportunities for private sector in Thailand," and " Opportunities for Decarbonizing Cities," as well
as business matching.

The workshop's outline is as follows.

Organizers: City of Yokohama, BMA, Ministry of the Environment, Japan, OECC

Date: Wednesday, October 18, 2023

Venue: Hotel in Bangkok Metropolitan Administration and online (Zoom)

Language: Japanese-Thai (simultaneous interpretation)

Program:

Session 1: "Climate Change Policy and Implementation of BMA

Session 2: "Consultation on BMA's Energy Action Plan

Session 3: "Thailand's Carbon Market and Bilateral Crediting Mechanism (JCM) Trends
Session 4: "Opportunities for Urban Decarbonization (Business Pitches)

Business Match: Meetings with Business Pitch speakers

Participants: Thai companies, Japanese companies, BMA and City of Yokohama officials, etc.
Approximately 200 participants in person and 70 participants online from Japan and Thailand.

One of the main changes from the second workshop held in the previous fiscal year was that the
third workshop featured business pitches from 11 Japanese and Thai companies in Session 4, with
the aim of promoting exchanges and project formation between Japanese and Thai private
companies. In addition, a space was set aside for the speakers and other workshop participants to
freely meet with each other, providing an opportunity for business matches at the end of the
workshop. The business matches lasted one to two hours, with several companies visiting each
speaker for a lively interview.

The workshop's agenda is as follows.

Time Activities

8:30-9:00 Registration

9:00 - 9:30 Welcoming remarks
(30 mins) by Mr. Toru Hashimoto, Director General of International Affairs,

City of Yokohama (Online) (Smin)
by Mr. Yutaka Matsuzawa, Vice Minister for Global Environmental Affairs, Ministry
of the Environment, Japan (Video message) (Smin)
by Mr. Takuro Tasaka, Minister for Economic Affairs, Embassy of Japan
(TBC) (5min)
Opening remarks
by Mr. Chadchart Sittipunt, Governor of Bangkok (TBC) (10min)
Group photo (5min)
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Time

Activities

9:30-10:10
(40 mins)

Session 1: Bangkok Climate Actions
Presentation: Progress on Climate Actions under BMA (15 mins)
Presentation: Progress on Climate Actions under BMA (15 mins)
Re-cap on Bangkok Master Plan on Climate Change
BMA Net-Zero Plan
Success Stories and Lessons Learned
by Department of Environment, BMA
Presentation: Future Plan of Bangkok Climate Actions (15 mins)
Future plan and overall targets by sectors
Breakdown of metrics, annual targets, and key milestones
by Creagy Co., Ltd.

Q&A (10 mins)

10:10 - 10:25
(15 mins)

Break

10:25 - 11:55
(90 mins)

Session 2: Bangkok Energy Action Plan

Presentation: Conceptual Framework (30 mins)

Q&A (10 mins)

by Creagy Co., Ltd.

Consultation: Potential projects & Investment Opportunities (40 mins)
Moderate by Creagy Co., Ltd. (Tools: Mentimeter)

Wrap-up (10 mins)

11:55 - 13:00
(65 mins)

Lunch

13:00 - 14:00
(60 mins)

Session 3: Carbon markets and Article 6 cooperation and opportunities for private
sector in Thailand

Presentation: Carbon markets development and Article 6 cooperation in Thailand
by TGO

Presentation: JCM opportunities in Thailand

by OECC

Presentation: Carbon Credits Activities of Tokyo Century

by Tokyo Century

Presentation: Corporate net-zero strategy with nature-based solutions

by Mae Fah Luang Foundation

Q&A (15 mins)
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Time

Activities

14:00 - 15:10
(70 mins)

Session 4: Opportunities for Decarbonizing Cities

Series of presentation on decarbonization solution from Japanese and Thai
companies

Presentation: Expectations for public-private cooperation in intercity cooperation
by City of Yokohama

Business pitch:

Daikin: Carbon Neutrality Solution: Healthy and Energy Efficient Air
Conditioning(AC) system for ASEAN market

AGC: Energy Saving and Energy Generating by Window

Azbil: The Unique Energy Conservation Technology & Service ~ BEMS & ESCO
AltoTech(Thailand) Co.,Ltd.: AI/IoT for energy management

Nissan: Carbon neutral Activity with EV&V2X

Macnica: Macnica Mobility. Moving people for better life

ETRAN (Thailand) Company Limited: E-Bike service

FOMM: First One Mile Mobility (EV)

Bright Management Consulting: Energy audit and JCM project survey

Zeroboard: Corporate GHG calculation and disclosure

LEET Carbon: Data-driven solutions and Nature-based carbon capture

15:10- 1520
(10mins)

Closing remarks
by BMA

1520- 1530
(10mins)

Break

15:30-17:00

Business matching

Opemng ceremony BMA & Embassy of
Japan

M

Opening remarks: City of Yokohama Opening remarks: Ministry of the
Environment
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(2) Seminar with Japanese Chamber of Commerce, Bangkok

With the support of the Japanese Chamber of Commerce, Bangkok and the Embassy of Japan in
Thailand, a seminar was held for member companies of the Environmental Committee of the
Japanese Chamber of Commerce, Bangkok to introduce various programmes implemented by the
Ministry of the Environment, Japan in order to expand the involvement of Japanese private
companies in the City-to-city collaboration project. The following prrogrammes of the Ministry of
the Environment, Japan were introduced at the seminar.

® Explanation of the status of selection of the JCM projects in Thailand, ideas for promoting
utilization of the JCM, GHG reduction and subsidy amounts, and application procedures in
order to promote active utilization by Japanese companies.

® Details and activities of the “Japan Platform for Redesign: Sustainable Infrastructure (JPRSI)”,
which was established in 2020 as a platform to support the activities of Japanese private
companies and various parties actively involved in the overseas development of
environmental infrastructure.

®  Support for the overseas deployment of Japanese private companies through the City-to-city
collaboration project between Yokohama and Bangkok funded by the Ministry of the
Environment, Japan.

® Projects such as “Partnership to Strengthen Transparency for co-Innovation (PaSTI)” to
improve transparency of the private sector in developing countries
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(Outline of the seminar)

Date and Time: Wednesday, September 6, 2023, 10:00 - 12:30 (doors open at 9:30)
Method: Pysical and online

Venue: Main Conference Room of Japanese Chamber of Commerce, Bangkok
Organized by: Environment Committee of Japanese Chamber of Commerce, Bangkok
Co-organized by: Overseas Environmental Cooperation Center (OECC), Embassy of Japan in
Thailand

Seminar format: Physical and online

Venue: Conference room of the Japanese Chamber of Commerce

Hosted by: Environmental Committee of the Japanese Chamber of Commerce, Bangkok
Co-sponsored by: OECC, Embassy of Japan, Thailand

Program:

Time Agenda

Opening

10:00-10:10 <Opening remarks> Japanese Chamber of Commerce, Bangkok
<Opening remarks> Embassy of Japan in Thailand

10:10-10:45 Overview of Ministry of the Environment's support for overseas
deployment of environmental infrastructure

Mr. Kimihiro Kuromizu. OECC

JPRSI's efforts to support companies in Thailand for deployment of
environmental infrastructure

Mr. Jun Ichihara. IGES (online)

City-to-city collaboration project between Yokohama and Bangkok
Challenges and activities on survey for GHG emission in supply chain
Mr. Kimihiro Kuromizu. OECC

10:45-11:25 JCM and JCM Financing Programme

Mr. Jun Watanabe, OECC

11:25-11:40 Q&A

11:45-11:50 <Closing remarks> Japanese Chamber of Commerce, Bangkok

11:50- Lunch meeting

Semiar \ Speakers
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Developing mitigation projects
Outline of potential projects

To identify and formulate mitigation projects, OECC collaborated with the project's co-
implementers and Japanese companies to conduct activities such as business trips to meet with
local companies, online interviews, site visits, development of project implementation model, and
preparation for the use of JCM Financing Programme. The table below outlines the candidate
projects that were identified this usrvey.

Table 5: Summary of relaized projects

1. Installation of rooftop solar power generation system in university
[Outline]

A 1MW rooftop solar power generation system will be installed at a university campus in
Thailand. The project is supported by FINETECH, a co-implementer of this project, and has
already been decided to be implemented as a joint venture between a Japanese company and a
Thai company. Since this is a solar power generation project, it is not eligible for the JCM in
Thailand. Therefore, the project will not utilize the JCM Finacing Progrrame, but will be
implemented on a business basis.

2. Installation of solar power generation system in Srilanka
[Outline]

The project will install a 13.5 MW solar power generation system in the North Central Province
of Sri Lanka, and was selected as one of the third selection of the JCM Financing Programme in
fiscal year 2023, "13.5MW Solar Power Project in Kebithigollewa, North Central Province". The
project is implemented by Shibata Shoji, a Japanese company, as the representative participant,
with Windforce, a Sri Lankan company as a co-participant. OECC and FINETECH provided
support application to the JCM Financing Programme. In addition, the surveys and the business
matching in the workshop under this city-to-city collaboration project contributed to the
realization of this project.

Table 6: Summary of potential projects

3. Energy saving in a metal manufacturing factory

[Outline]

A Japanese company in an industrial park has an investment plan to build a new metal
manufacturing factory from 2024 to 2025. The factory will melt and recycle scrap metal, and
burners and furnaces that use natural gas as fuel will be installed for metal melting. By installing
energy-saving burners and furnaces, the factory will be able to reduce the amount of natural gas
used compared to conventional facilities, and is considering applying for the JCM Financing
Programme. OECC has proposed the JCM Financing Programme to the factory owner, estimated
the amount of natural gas and GHG reduction, and studied reference scenarios of the potential
JCM project.

[Plans]

In preparation for application to the JCM Financing Programme in fiscal year 2024, OECC will
organize existing data to establish reference scenarios, and develop an implementation structure
and prepare materials for the application.

4. Energy saving in a factory in AMATA industrial park

[Outline]

The factory of Company B, a Japanese-affiliated company that manufactures daily necessities,
is quite large and well managed, but the facilities themselves are old, and the factory is
considering large-scale renovations. Based on the results of an on-site survey, OECC made a
proposal to utilize the JCM Financing Programme, and is discussing the matter with the
headquarter.
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[Plan]

While the Thai factory is positive about utilizing the JCM Financing Programme, the Japanese
headquarter has requested that the impact of carbon credit creation and the implementation period
of the JCM Model Project be systematically organized before considering the use of JCM.

5.  Energy saving of chiller in a complex commercial facility

[Outline]

One of the commercial complexes (including a supermarket, department store, gym, and movie
theater) operated by the Central Pattana Group, which develops and operates commercial
facilities, was built about 30 years ago. Based on the results of an on-site survey, OECC proposed
a plan to replace the existing chillers with high-efficiency chillers. The refrigerant used in the
existing chiller is high-GWP refrigerant, and since refrigerant emissions from the existing chiller
are expected to occur when the facility is upgraded, the recovery and destruction of refrigerant
and the reduction of refrigerant leakage by installing a low-GWP refrigerant chiller are also
factors to be considered when developing a JCM project.

[Plan]

Since the company owns several large facilities, OECC will continue to consider bundling other
facilities into one project.

6. Biogas power generation utilizing wastewater from the Cassava processing plant

[Outline]

Thai company D (manufacturer) has a need for a biomass power generation project that
effectively utilizes biomass waste derived from a cassava processing plant, FINETECH, has been
conducting a technical study. In this project, Finetech introduced the JCM Financing Programme
and supported the matching with the representative company on the Japanese side. Company D
is now comparing the benefits of other schemes such as T-VER.

[Plan]

Details of the expected amount of the subsidy and challenges towards application to the JCM
Financing Progrrame will be surveyed.

7. Energy saving through the replacement of equipments in a water treatment facility
[Outline]
The Bangkok Metropolitan Waterworks Authority has energy-saving needs through the renewal
of pumps and other equipment at its aging water treatment facilities, and is considering
conducting a study of the energy-saving potential of the facilities, assuming that Japanese
company E will install the equipment.
[Plan]
In Fiscal year 2024, OECC will conduct an on-site survey and study the requirements and
challenges for applying to the JCM Financing Programme.

(2) Horizontal deployment of decarbonization technologies and business models to chain stores and
facilities

The Central Pattana Group operates and manages 38 shopping centers (15 in Bangkok
metropolitan area, 22 in rural areas, and 1 in Malaysia), 10 office buildings, 2 hotels, 22 residential
projects, and 17 community malls, and is considering measures in the areas of green building
technology, energy efficiency improvement technology, and water and wastewater management
technology for these facilities. The group aims to achieve net-zero emissions by 2050 and goals in
line with the SDGs, and is considering measures in the areas of green building technology, energy
efficiency improvement technology, and water and wastewater management technology in its
facilities. In this project, the needs and issues are first identified for the " 5. Energy saving of
chiller in a complex commercial facility" project listed in Table 6. In addition, we are discussing
with headquarter for compiling the needs for equipment renewal and energy saving of other
commercial complexes to consider the application of the JCM Financing Programme.
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(4)

In addition, as a result of other survey, we were able to identify businesses and factories in the
vicinity of Bangkok that consume large amounts of energy and have been in operation for a long
time, as shown in the table below, and we will use this information to consider forming large-scale
projects in the future.

Table 7: Facilities having potentials of GHG emission reduction

Industrial facility Commercial facility
Location | 0 masion | e e Location | GHGEEAsien | JEEE
Nakhon Pathom 100,306.53 19| |Bangkok 86,622.33 109
Pathum Thani 98.,254.74 36| |Bangkok 61,276.74 18
Bangkok 97,279.31 49| |Bangkok 51,245.25 24
Bangkok 76,217.40 14| |Samut Prakan 36,271.83 11
Samut Prakan 70,251.07 33| (Bangkok 32,069.08 49
Nakhon Pathom 63,616.17 51| |Pathum Thani 31,409.48 28
Samut Prakan 59,860.63 22| |Bangkok 29,994.00 41
Saraburi 54,281.53 55| |Bangkok 27,871.98 34
Nonthaburi 52,123.07 21| |Bangkok 25,181.83 29
Nakhon Pathom 46,319.86 31| |Bangkok 22,566.49 29
Samut Sakhon 39,655.44 31| |Bangkok 22,400.52 28

Consideration of Mitigation Project toward Net Zero in Bangkok

As a mitigation measure for net zero in BMA, the Project Team collected information on the activities of
the office business segment directly emitted by BMA itself. The Team supported the development of
Project Idea Notes (PINs) under the Draft Energy Action Plan that the Energy Task Force is considering.

In addition, the Project Team supported the elaboration of measures by the Waste and Wastewater Task
Force in collaboration with the Measurement, Reporting, and Verification of GHG Emissions (MRV) in the
waste sector, which was assisted by the Transparency Partnership for Co-Innovation (PaSTI) implemented
of the MOEJ. As a result of the support, the BMA gave the following project proposals.

Sector Project ideas

Energy sector Renewal of Air-Conditioning Equipment at BMA Metropolitan
Government Buildings and Wards >

Installation of Solar Panels at BMA Metropolitan Government Buildings
Air Conditioning Temperature Setting Campaign

Waste and | Quantitative Evaluation of Sorted Collection Measures in BMA
wastewater sector Metropolitan Government Building

Construction of Incineration Disposal Plant (1 Machine Planned)
Introduction of EV for waste collection (lease scheme, etc.)

Energy saving by upgrading pump facilities at sewage treatment plants

*Details of the project on renewal of Air-Conditioning Equipment is described in following chapter
‘(7) Study on recovery and destruction of used refrigerants (HFCs, etc.) following renewal of air
conditioning systems’.

Consideration on installement of new technology (perovskite solar power generation)

In order to share with the BMA the knowledge of perovskite solar cells that the City of Yokohama
is implementing in collaboration with private companies in the city, we introduced perovskite solar
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cell technology, especially for the members of task force on energy sector of BMA.

Perovskite solar cells, a new technology originating in Japan, are characterized by the following
features: they can be manufactured using fewer manufacturing processes (lower manufacturing
cost) than existing solar cells, lightweight substrates such as plastic can be used to ensure lightness
and flexibility, and Japan accounts for 30% of the world's production of iodine, the main material
used for perovskite solar cells, and it is expected to be highly competitive with silicon-based solar
cells. In the future, as the combination (tandem) of different types of solar cells, such as silicon
solar cells and compound solar cells, progresses, the performance is expected to greatly surpass
that of silicon solar cells.

A company headquartered in Yokohama, Japan, has been developing thin, bendable, next-
generation "perovskite" solar panels with interchangeable modules, and introduced a
demonstration project which will be started in the Port of Yokohama Osan Bridge in the spring of
2024. The purpose of the experiment is to determine the durability of the panels against salt damage
when installed on a pier, and if they can be deformed into the shape of a building when installed
on a building, whether they can demonstrate sufficient performance, including durability.

However, there are currently issues such as short life span (low durability), difficulty in scaling
up, and further improvement of conversion efficiency, but many research institutes and companies
are conducting R&D and these issues are expected to be resolved in the near future. We were able
to convey the great potential of mass adoption without concerns about the load on building walls,
etc., even in a large city like Bangkok. Project side and BMA discussed seizing the opportunity
and continue to consider the possibility of conducting active introduction experiments and
involving the private sector to introduce the system to buildings in BMA.
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About various solar cells
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(5) Knowledge transfer of Minato Mirai 21 (decarbonization leading region)

We discussed the details of the case study and its concept in order to share with Bangkok
Metropolitan Administration the efforts toward carbon neutrality by 2050 in the Minato Mirai
district (MM21 district) of Yokohama, which has been selected as a leading decarbonization area.
Yokohama is the first city in Japan to declare a decarbonization target, aiming to achieve net zero
GHG emissions by 2050, with the additional target of 50% reduction by 2030. Specific initiatives
include, among others, converting 100% of electricity consumption to renewable energy to reduce
GHG emissions in its own operations, achieving 100% renewable energy in the new main city hall
building (using electricity generated by the waste incineration plant), and converting 100% of the
city's official vehicles to Low Emission Vehicle (LEV) by 2030 (EVs, PHVs The city will achieve
100% LEV (EV, PHYV, fuel cell vehicle, HV) by 2030, 100% LED lighting by 2030, solar power
generation and storage batteries on the roofs of 71 schools, and additional storage batteries on the
roofs of 65 elementary and junior high schools. We have introduced these efforts to BMA officials
taking into consideration measures implemented under the strong leadership by the Governor of
the BMA. In addition, we also introduced achievements in Yokohama such as that Yokohama's
new city hall has achieved a planned energy saving rate of over 50% (ZEB Ready) by introducing
various environmental technologies, and has achieved 100% renewable energy electricity (RE100)
by using electricity generated at the city's waste incineration plant and electricity generated from
facility which has expired FIT (Feed-in-Tariff) application. At the same time, we could support
BMA to understand that efforts to reduce RE100 and GHG emissions to zero are necessary but
very difficult, and will require BMA to continue to encourage more aggressive action in the
preparation and implementation of the Energy Action Plan.

Current trend case, 2030 trend case BAU case =17.60Mts

50% reduction case=10.79Mts

Gap Household sector: 1.95Mts
Business sector: 1.72Mts
Energy conversion sector: 1.40Mts
Industrial sector: 0.64Mts
Transportation sector:  0.84Mts
Others: 0.26Mts
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Figure 8: Status of GHG emissions in City of Yokohama
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New energy and energy-saving technologies introduced
in the new Yokohama City Hall
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Figure 9: Energy efficiency and renewable energy measures City hall of Yokohama
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(6) Consideration on V2G demonstration project

(7)

The installation of a charging/discharging equipment and the introduction of an EV at the BMA’s
Building were considered as a reverse power flow V2G demonstration project to connect the EV
to the power grid implemented jointly by the Japanese automobile company and the Electricity
Generating Authority of Thailand (EGAT). However, the demonstration project could not be
implemented due to issues related to facility management by the BMA regarding the installation
of charging/discharging equipment.

On the other hand, we have started consideration of cooperation with Japanese automakers and
their affiliated trading companies that are developing EV business in Thailand, and are discussing
the possibility of technology demonstrations and other projects under the city-to-city collaboration
project. The trading companies see that the promotion of EVs is essential to reduce GHG emissions
from the transportation sector since it is necessary to electrify vehicles and reduce electricity
consumption rate. We will continue to explore business opportunities with the private sector and
the BMA in Thailand.

Study on recovery and destruction of used refrigerants (HFCs, etc.) following renewal of air
conditioning systems

In the Bangkok Climate Change Master Plan and the Energy Action Plan, which is a subordinate
plan of the Master Plan, BMA's own administrative business listed energy conservation of air
conditioning as an important measure to reduce GHG. According to the survey conducted in this
work, air conditioning accounts for 59% of the energy used by BMA in its office work, and about
37,000 small-scale air conditioners are used inefficiently. Therefore, in this year's project, we
conducted a survey on the renewal of air conditioning equipment. In Thailand, recovery and
destruction of used refrigerants are not generally performed, but R401A (HFC401), the main
refrigerant, has a very high global warming coefficient of 2,090, and it can be expected to have an
even greater mitigation effect by avoiding releasing it into the atmosphere when air conditioners
are renewed.

GHG Emissi Reducti
Replacement of Air Conditioners } missions Recuction

Old/low efficient AC New high efficient AC |
CHfEail conoected) ' ! * Reduced electricity by
/ ‘M'Q efficient AC
( P o \ *  Optimization use of
( 1 electricity by ICT
\ | / D D Technology

Budget Ooptions =~ =0 @|—— - —-"—-"—"—"—"—"—"—"—"—— — — —
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|
BMA budget | grocurement |
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H E w development
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GHG Emissions Reduction
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BMAL, 2, District Offices, BMA
School, Hospital, and Lease, ESCO

University etc.
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Table 10: Project idea of GHG emission reduction by renewale of HVAC and recovery of
refrigerant at BMA facilities

The investigation was conducted with advice from the Office of Global Warming
Countermeasures Division of the Ministry of the Environment.

Table 8: Activities this year for the proposed HVAC renewal and refrigerant recovery/destruction
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project

Date Outline
May to August, 2023 |Preliminary Study with the BMA Climate Change Strategy Office and
the Public Works Bureau
September, 2023 BMA officials participated in the Asia Group Training on Fluorocarbon

Life Cycle Management (Bangkok), which was implemented by the
Office of Fluorocarbon Control Policy, Ministry of the Environment,
and a tour to used refrigerant destruction technology at Bangpoo
Environmental Complex (BPEC).

September to October,| BMA Public Works Administration Office Air Conditioning Control
2023 Inventory Summary Work

November 29, 2023 | A project idea note (PIN) related to HFC recovery and destruction in
conjunction with air conditioning equipment renewal was proposed in
the consideration of the energy master plan at the BMA energy task
force.

Exchange of views on refrigerant recovery and destruction projects with
BMA Governor, Environmental Policy Advisor, and Secretary of the
Embassy of Japan

December 14, 2023 Exchange of views on energy conservation and refrigerant management
in the study group/lease scheme on finance support in international
organizations

January 3, 2024 Meeting with BMA Public Works Bureau, Air Conditioning
Manufacturer and Local Energy Conservation Engineering Company

January 18, 2024 Proposed and agreed to the PIN at the BMA Governor-General's
Meeting of the Yokohama City Director-General.

January 19,2024 Detailed Survey by Local Energy Conservation Engineering Company
Phase 1 (Identification of Equipment Required for Update and
Collection of Information Required for Baseline)

In addition to the activities in the above table, information was collected on efforts by
international organizations, etc., while cooperating. In particular, based on the Bangkok
Metropolitan Climate Change Master Plan, the International Finance Corporation (IFC) is
considering financing options for implementing the master plan using a policy tool called
Advanced Practices for Environmental Excellence for Cities (APEX). JICA has also dispatched
PPP experts to assist upstream in Bangkok's measures against climate change. BMA attaches
importance to organic coordination between the formation of projects through the inter-city
cooperation project and the consideration of financing options by IFC and JICA.

It is reported that BMA is interested in making more specific efforts in the future, especially in
the project proposals for energy saving in air conditioning and recovery and destruction of used
refrigerant.

In the latter half of this fiscal year, we started a survey with a local engineering company based
on the air conditioning equipment management book collected by the BMA Public Works Bureau.
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IV Future plans

Based on the results of this year's project and the status of activities in progress, activities to be
implemented in the following fiscal year are described for each of the three pillars of this project.
In the formulation and determination of the activity plan, consultation with the City of Yokohama,
BMA, and other relevant organizations will be conducted.

(1) Promoting the Climate Change Master Plan

In fiscal year 2023, this project supported the formulation of the Energy Action Plan targeting the
energy sector with the highest GHG emissions based on the "Bangkok Climate Change Master
Plan," and the final draft was developed to be adopted. As soon as the plan is approved by the
Steering Committee of BMA scheduled to meet in fiscal year 2024, it will be put through the
BMA's internal approval process and is expected to be used in future budget applications for
equipment upgrades by the Public Works Department and other agencies. In addition, in order to
link the plan to specific capital investments and GHG reduction projects using decarbonization
technologies, proposals to prepare Project Idea Notes (PINs) for the Energy Action Plan has been
submitted, which already includes the above-mentioned BMA project to upgrade air conditioning
equipment and others. Since these PINs will need to be updated as the implementation of the
BMA's measures progresses, this City-to-city Coollaboration Project will use this as an entry point
to propose continued project implementation to the BMA.

(2) Engaging the private sector

The "Workshop on Net Zero Emission Business Opportunity under Bangkok-Yokohama City to
City Colloboration Project" has been held three times from FY2022 to FY2023. In particular, the
third workshop held this year featured business pitches and business matching among Japanese
and Thai companies, which resulted in active discussions among the participants. There were also
cases where the workshops contributed to the formation of JCM projects, such as the "Solar Power
Generation Project in Sri Lanka" listed in Table 5. We will continue to hold workshops, including
business matches, to provide opportunities for continuous information exchange and relationship
building between Japanese and Thai companies.

(3) Developing mitigation project

For the candidate projects identified in this year's survey, we will conduct additional surveys and
preparation for application for the JCM Financing Programme in FY2024 or the following year in
cooperation with the project stakeholders.

In FY2023, the adoption of JCM Financing Programme in Thailand was suspended due to
circumstances on the part of the Thai government, but in FY2024, the process is likely to be
resumed, and we will study the formation of projects while maintaining close communication with
TGO and other JCM-related governmental organizations. In particular, since the timing of the
restart of the process will affect the timing at which project participant can actually start ordering
and installing equipment, it is necessary to examine candidate projects and provide support to
project participant based on this point. In addition, as symbolized by the fact that solar power
generation projects have been excluded from the JCM since the middle of FY2022, it is expected
that the Thai government will further clarify its intentions regarding the fields and technologies
that are eligible for the JCM.
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Appendix 1 : Draft Energy Action Plan

(Draft) Bangkok Energy Action Plan 2024-2030

/

-

® The Bangkok-Bangkok Energy Action Plan 2024-2030 is in the draft stage
and_subject to change.

® This draft was created in Thai and was created by machine translation, so_
sufficient accuracy has not been ensured, so please refer to it.

® The description of the budget part is uncertain, so it is not displayed.

The PIN is not attached because it was difficult to translate.

® Bangkok will conduct an internal review and once the content is finalized, it
will be translated from Thai to English.
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Bangkok Energy Action Plan 2024-2030

1. Introduction

Bangkok has set a target to reduce greenhouse gases according to the Bangkok Master Plan on
Climate Change 2021 - 2030 at 19 percent by 2030, compared to greenhouse gas emissions in
the case of no action. 2018 (Business As Usual: BAU) and long-term efforts to become a city that
emits net zero greenhouse gas emissions (Net Zero Emissions) by 2050, of which the energy and
transportation sectors are Important sectors that affect Bangkok's greenhouse gas emissions
reduction goals. Therefore, activities and measures in clean energy and the clean transportation
sector are important to drive Bangkok to achieve these goals. It is necessary to define measures
and operations for both the procurement dimension and the user dimension within the framework
of the roles and duties of Bangkok. To create and promote cooperation with government agencies,
the private sector, and civil society.

The preparation of the Bangkok Energy Action Plan 2021~2030, which is consistent with the
Bangkok Climate Change Master Plan 2021~2030 targets, will lead to the determination of
measures and activities to reduce greenhouse gases in the energy and transportation sectors. All
dimensions This is the framework for the implementation of Bangkok operations with maximum
efficiency and effectiveness. It includes stakeholders who know and understand the role of
government agencies in jointly advancing greenhouse gas reduction targets.

Bangkok’s
Climate Change Master Plan

City

Green Urban Adaptation

Bangkok
Waste & Bangkok Bangkok

Bangkok Energy Action Plan Wastewater Urban Green Adaptation
Plan Plan

Action Plan

BMA Net Zero Encrgy Actions

2. Bangkok Energy Action Plan 2021 ~ 2030 Targets

The Bangkok Energy Action Plan 2021 ~ 2030 was formulated with the main objective of
converting the greenhouse gas reduction targets based on the Bangkok Climate Change Master
Plan 2021 ~ 2030 into the energy and energy sectors.

This will enable Bangkok to efficiently achieve its greenhouse gas reduction targets within the
specified year. By developing the Bangkok Energy Action Plan for the period 2021-2030, the key
goals can be summarized as follows:

1. Set greenhouse gas reduction targets for the energy and transport sectors consistent with the
measures specified in the Bangkok Climate Change Master Plan for 2021-2030.

2. Establish a framework and direction at the action plan level to specifically reduce greenhouse
gases in Bangkok's energy and transport sectors.

3. To serve as a guideline for various agencies In Bangkok, operations are consistent or oriented
in the same direction. It also includes helping to create continuity and sustainability.

4. Facilitating the participation process from relevant institutions under the control of the Bangkok
Metropolitan Area, including the public, private and public sectors.

3. Relationship with Bangkok Climate Change Master Plan 2021 ~ 2030
3.1 Long-Term Climate Change Vision
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Bangkok's Vision Bangkok Climate Change Master Plan 2021~2030 will be divided into two
phases: Phase 1 within 2030 and Phase 2 within 2050. This is consistent with the timeline for
implementing climate change in accordance with global and national guidelines. Bangkok's focus
on achieving net-zero greenhouse gas emissions by 2050 is setting the direction for Bangkok's
long-term operations. And it demonstrates and aligns with the C40 organization's commitment to
promoting and supporting all major cities to become net-zero greenhouse gas emission cities.

Bangkok's Vision for Climate Change in 2030
"Bangkok is moving towards becoming a greener and livable city, ready to address climate
change by collaborating across all sectors for sustainable development.”

Bangkok's Vision for Climate Change in 2050
"Bangkok is a great place to live. We aim to achieve net-zero greenhouse gas emissions.
Achieve sustainable innovation and are ready to embrace and adapt to change in all
dimensions."

3.2 Greenhouse Gas Emissions Reduction Targets in the Energy and Transportation
Sectors

The Bangkok Climate Change Master Plan 2021~2030 states that to achieve net zero emissions,
three key measures must be considered: energy savings or switching to low-carbon energy, or
zero carbon from fossil fuels; (decarbonized energy) and innovative measures including reducing
emissions from outside Bangkok. All important measures are directly or indirectly related to the
reduction of greenhouse gases in the energy and transport sectors.

With the setting of greenhouse gas reduction targets for the energy and transportation sectors
based on the Bangkok Climate Change Master Plan 2021~2030, the greenhouse gas reduction
targets are divided into two categories: targets at the national level and targets through city-level
measures. (Bangkok) Greenhouse gas reduction targets for the national measures are calculated
in proportion to the Bangkok region using the ratio of energy use between the Bangkok region and
the country as a whole. Bangkok has set a 2030 greenhouse gas reduction target of 10.15 million
tonnes of carbon dioxide equivalent (MtCO2e), which means that Bangkok will be able to reduce
its greenhouse gas emissions by a total of approximately 13.15 million tonnes of carbon dioxide
equivalentin 2030. The total greenhouse gas reduction target is 5.55 million tons of carbon dioxide
equivalent by 2030, and the transportation sector has set a target of 4 million tons of carbon dioxide
equivalent by 2030, as detailed in the table.
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Table 1 Greenhouse Gas (GHG) Reduction/Absorption Targets by Region Compared to
Greenhouse Gas Emissions

Unit: MtCO2e
GHG SHE GHC.; GHG content
o content Reduction
emissions . after
. in the and . .
sector in base . implementation
— case of Absorption of
BAU Targets
FY 2018 2030 2030 countermeasures

Energy 25.73 33.88 5.55 28.33
Transportation 12.63 14.24 4.00 10.24
and Traffic
Waste & 5.37 5.81 0.60 5.21
Wastewater
Management
Total amount 43.73 53.93 10.15 43.78
(GHG emissions)
Agriculture, NE* NE 0.01** NE
Forestry and Land
Use [/ Green
Urban Planning

1. NE Unable to evaluate (No estimates)
2. NE*Greenhouse gas emissions in the agricultural sector have not been assessed. Forestry and land use
(Afor)

3.  ** Itis calculated based on the amount of greenhouse gases absorbed by measures to increase green
spaces in the Bangkok area.

3.3 Greenhouse Gas Emissions from the Energy and Transportation Sector in Bangkok

From Bangkok's greenhouse gas inventories As specified in the Bangkok Climate Change Master Plan
2021~2030, Bangkok's greenhouse gas emissions in 2018 (base year) were found to be equivalent to
43.73 million tons of carbon dioxide equivalent. The energy sector (steady-state energy) is the sector
with the highest greenhouse gas emissions. It accounted for 58.86 percent of total greenhouse gas
emissions, followed by the transportation sector (transportation) and the waste management sector
(waste), with greenhouse gas emissions accounting for 28.87 percent and 12.27 percent of emissions.

Considering the greenhouse gas emissions of all sub-activities, we found that the top five activities
with the highest greenhouse gas emissions were 1) road transport, 2) commercial and government
energy use, and 3) industrial energy use. 4) Residential energy use, 5) Local waste management
through landfills. It accounts for 28.58 percent, 25.65 percent, 18.37 percent, 13.98 percent, and 10.08
percent of total greenhouse gas emissions, respectively, and the top five sub-activities mentioned above
are This is equivalent to 96.66% of Bangkok's greenhouse gas emissions, which will be an important
activity for Bangkok's greenhouse gas emission reduction efforts in the future. The details of
greenhouse gas emissions from various activities are shown in Figure 2.
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Figure 2: Percentage of greenhouse gas emissions in Bangkok in 2018 (base year)
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In this regard, the forecast of greenhouse gas emissions from the base year (2018) to 2030 also
shows that the sector with the highest greenhouse gas emissions accounted for 62.82% of the
total amount of greenhouse gas emissions and will continue to increase in the future. By 2030,
carbon dioxide equivalent will reach 33.88 million tonnes, followed by the transportation and waste
management sectors. This will increase to 14.24 million and 5.81 million tonnes of carbon dioxide
equivalent by 2030, accounting for 26.40 percent and 10.78 percent of total greenhouse gas
emissions, respectively (see Figure 3). The energy and transportation sectors together account for
89.22% of Bangkok's greenhouse gas emissions. Therefore, it is a major sector that Bangkok
should focus on in its greenhouse gas emission reduction activities.

Figure 3: Percentage of greenhouse gas emissions in Bangkok in 2018 (base year)
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4. Energy and Fuel Usage in Bangkok's Energy and Transportation Sector

From Bangkok's greenhouse gas inventories As specified in the Bangkok Climate Change
Master Plan 2021 ~ 2030, the final energy used in Bangkok consists of oil, electricity, natural
gas, and biomass fuels, and Bangkok's final energy consumption in 2018 (base year) was
9,026 thousand tonnes of crude oil equivalent. This accounts for 11% of the country's final
energy consumption.
Considering each fuel type, electricity accounts for 58% of total energy consumption, followed
by electricity at 35%, natural gas at 7%, and biomass at 0.1% (Figure 4).

Figure 4: Bangkok's final energy use, 2018.
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According to the Office of Home Statistics, fuel use in 2022 decreased by 5.1% compared to
2018 (see Figure 5) This is due to the fact that we are recovering from the pandemic and travel
has decreased due to the continued work from home. There is also a growing shift from
gasoline-powered vehicles to electric vehicles. The fuel with the largest share of application
is diesel. This is followed by gasoline and gasohol. This is an oil used in the transport sector.
Heavy oil is used as fuel in the industrial sector for a very small portion.

Figure 1: Fuel consumption in 2018-2022
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For electricity usage from 2018 to 2022 (see Figure 6), it was found that electricity usage in
2022 increased by 0.46% per sector compared to 2018, with an increase in electricity usage
including residential. Electricity usage in commercial businesses and government agencies
increased by 14.8% from 2018. The industrial sector saw a slight decline of 2.15% and 3.53%,
respectively.

Figure 6: Electricity consumption from 2018 to 2022
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5. Guidelines for Reducing Greenhouse Gas Emissions in the Energy and Transportation
Sectors

In general, guidelines can be implemented to reduce greenhouse gas emissions in the energy and
transportation sectors. Start by reducing or avoiding unnecessary energy use. (Reduction/avoidance)
Improving the efficiency of energy use by switching to high-efficiency equipment (improvement) or
switching to other energy sources (shift). Specifically, it is as follows.

(1) Reduce or avoid unnecessary energy use (reduce/avoid), reduce energy usage without incurring
investment costs. Focus on changing your behavior to avoid unnecessary energy use, such as tuming
off lights and air conditioning when not in use. Set the temperature of the air conditioner 1~2°C higher,
avoid using a car when traveling short distances, etc.

(2) Improvement of energy efficiency by switching to high-efficiency equipment (improvement) On
average, energy consumption in the household sector accounts for about 71% of electricity
consumption, air conditioning equipment accounts for about 19%, lighting accounts for about 8%, and
other electricity consumption accounts for about 2%. Approximately 52% of electricity consumption is
used for air conditioning equipment, 10% for lighting equipment, and 28% for other equipment, so we
will improve energy efficiency by switching to high-efficiency equipment. It is especially noticeable in
electric lighting and air conditioning systems. Energy consumption can be significantly reduced.

(3) Switching to other energies in the field of electrical energy. It will be a change to use renewable
energy. In urban areas, the focus will be on power generation and fuel use from rooftop or rooftop solar
power. We will use electrical energy instead of fuel.

6. Bangkok Energy Action Plan Key Strategies for 2024~2030

From the above guidelines on greenhouse gas reduction in the energy and transport sectors.
Therefore, Bangkok has developed a strategy to reduce greenhouse gas emissions in the energy and
transport sectors, namely the 3S framework. This is linked to measures to reduce greenhouse gas
emissions in the energy and transport sectors, based on the Bangkok Climate Change Master Plan
(EN1). EN2, TP1—TP6) (shown in Figure 7)

Figure 7. Bangkok Energy Action Plan 3S strategy to achieve the targets for 2024~2030.
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Details are as follows

Strategy 1 Scaling up energy efficiency expands investment in energy
conservation

This is in line with the Energy Conservation Measures (EN1) of the Master Plan.

EN1.1: Installation / improvement of energy efficiency with high-efficiency appliances
and implementation of energy management systems in the household sector

EN1.2: Installation/Improvement of Energy Efficiency with High-Efficiency Equipment
and Implementation of Energy Management Systems in Commercial and Government
Buildings

EN1.3: Installation / improvement of energy efficiency with high-efficiency equipment
and implementation of energy management systems in the industrial sector

The main activities include improving the lighting system, using LED bulbs, using high-
efficiency air conditioners, etc. The use of high-efficiency electric cooktops, centralized cooling
systems and the use of high-efficiency equipment or machinery in the industrial sector.
The use of high-efficiency electric hobs, centralized cooling systems

An important goal has been set to improve energy efficiency that will lead to savings
between 2024 and 2030.
efficienc

Table 2 Strategy 1 Annual Targets Scaling up ener

2567 | 2568 | 2569 | 2570 | 2571 | 2572 | 2573

Energy-saving measures (EN1) 1,050 2,069 3,162 4,193 6,188 8,201 10,112

EN1.1: Household Sector 520 1,040 1,579 2,105 3,121 4,074 5,002

EN1.2: Commercial and Government 278 557 853 1,138 1,670 2,139 2,675
Building Sector

EN1.3: Industrial Sector 251 472 730 950 1,397 1,987 2,436

Figure 2:Scaling up energy efficiency

S1: SCALE UP Energy Efficiency

Boost energy efficiency equivalent to 10,100 GWh savings in 2030

o)
ﬁ@ Boost Energy _ sée‘v'oho a Boost Energy _ zéz\?ho l Boost Energy _ 2é4\;\ﬁ1°
Efficiency by {in 2030) ﬁﬁ Efficiency by {in 2030) Efficiency by (in 2030)
0, 0
76% 63% 61%

Strategy 2 Shift to renewable energy

This is consistent with the Renewable Energy Measures (EN2) in the Master Plan and includes
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the following sub-measures:

- EN2.1: Installation of solar energy systems on rooftops in the household sector (Solar PV
Rooftop).

- EN2.2: Installation of solar energy systems on the rooftops of commercial and government
buildings (photovoltaic rooftops).

- EN2.3: Installation of rooftop solar energy systems in the industrial sector (rooftop
photovoltaic power generation).

Some of the main activities include: Rooftop photovoltaic installations Other activities such as
the use of solar water heaters Promoting the use of bioenergy in the industrial sector Promote
the use of heat pumps in industry.

For the future use of green hydrogen, an important target has been set to install 635 MW of
rooftop solar power by 2024-2030, including 427 MW and 84 MW for residential and
commercial use, and 124 MW for industrial use. Table 3 shows the annual targets.

Table 1 Strategic Annual Goals 2 Shift to renewable ener

2024 | 2025 | 2026 | 2027 2028 | 2029 | 2030
60 0 280 370

Renewable Energy Measures (EN2) 12 200 518 635
EN2.1: Household Sector 30 60 110 160 210 310 427
EN2.2: Commercial and Government

o 10 20 30 40 60 84 84
Building Sector
ENZ2.3: Industrial Sector 20 40 60 80 100 124 124

Figure 3 strategy 2 Shift to renewable energy
S2: SHIFT toRenewables

Increase the share of RE by 635 MW in 2030

124 MWp
( Increase renewables from other technologies )
§55$5-OF I' | @

Solar water heater Bioenergy Industrial heat pump Green hydrogen fuel
for all sectors for manufacturing for manufacturing for manufacturing
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Strategy3 Promoting sustainable transport It promotes sustainable
transportation.

This means that transport and traffic measures have the following sub-measures:
TP1: Public Transportation Policy (Infrastructure)
TP2: Measures for Public Transportation (Support Measures)
TP3: Automotive Measures
TP4: Measures to promote non-motorized transport (NMT)
The main activity is to promote the transition to public transport. Promotion of low-carbon vehicles
and non-electric mobility (non-electric transportation)
Between 2024 and 2030, it has set an important target to stimulate sustainable transportation
to reduce oil consumption by around 1.6 billion liters. The annual targets are shown in the
table.

Table 2 :Strategy's annual goal 3: Promote sustainable transport

2024 | 2025 | 2026 | 2027 | 2028 | 2029 | 2030
160 321 481 641 962

Transportation Measures (TP) 1,283 1,603
TP1 & TP2: Public Transportation Measures - - - - - 266 561
TP3: Automotive Measures 148 295 443 590 885 914 914
TP4: Measures to promote non-motorized 13 26 38 51 77 103 128
transport (NMT)

Figure 4 Strategy 3: Promoting sustainable transportation

S3: STIMULATE sustainable Transport

Reduce energy use in transport sector equivalent to 1,600 million litres of gasoline in 2030

8% o7 %

A
So

Non-motorized Low-emission vehicle
transportation

In summary, the expected results of implementing the 3S strategy above are shown in Table 5,
which will lead to annual greenhouse gas reductions and help Bangkok achieve its targets, as
shown in Figure 11. Emissions from the energy and transportation sectors in 2030 will be 5.55
million tonnes and 4 million tonnes of carbon dioxide equivalent, respectively.
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Table 3:Expected outcomes of the implementation of the 3S strategy

Reduction of electricity consumption through 1,050 2,069 3,162 4,193 6,188 8,201 10,112
energy-saving measures (million units)

Reduction rate of electricity consumption 2% 4% 6% 7% 11% 14% 18%
relative to electricity consumption in 2018
(base year)

Expansion of 60 120 200 280 370 518 635
rooftop solar power generation installed

capacity (MW)

Solar power generation as a percentage of 0.2% 0.3% 0.6% 0.8% 1.0% 1.4% 1.8%

electricity consumption in 2018 (base year)

Reduction of fuel consumption through 160 321 481 641 962 1,283 1,603

sustainable transport measures (million liters)

Percentage reduction in oil consumption 2% 4% 6% 7% 11% 15% 18%
relative to oil consumption in 2018 (base
year)

Figure 5 Greenhouse gas reductions in Bangkok's energy and transport sectors in the
implementation of the strategy. 3S
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7. Key Measures of Bangkok Energy Action Plan 2024~2030

From targets and strategies to reduce greenhouse gases in the energy and transportation sectors.
The Bangkok Energy Action Plan 2024-2030 is divided into two main groups of measures.
(1) A set of measures taken by Bangkok itself to reduce greenhouse gases in the energy and transport
sectors arising from Bangkok's business activities.
(2) A set of measures taken by Bangkok to create an enabling environment for the household sector.
Bangkok's commercial and industrial sectors are working to reduce greenhouse gases in the energy
and transportation sectors.

7.1 A set of measures to reduce greenhouse gases in the energy and transport sectors arising
from business activities in Bangkok.

Determine measures to reduce greenhouse gases in the energy and transport sectors arising from
Bangkok's business activities. It starts with an assessment of the energy use activities in the operation
in Bangkok. Specify guidelines for reducing greenhouse gases in the energy and transport sectors.
Analyze problems and failures and specify solutions to resolve such problems. Determine the
measures of Bangkok's Energy Action Plan. The details are as follows.

7.1.1 Greenhouse Gas Emissions Associated with Business Activities in the Energy and
Transportation Sectors

In 2022, Bangkok's energy and transportation sector business activities emitted 277,078 tonnes of
carbon dioxide equivalent.

(1) Electricity usage is equivalent to 345,335.396 kilowatt-hours (kWh), and greenhouse gas emissions
from electricity use are equivalent to 172,633 tons (62.30%) of carbon dioxide equivalent. Of the total
greenhouse gas emissions in Bangkok, greenhouse gas emissions from electricity use increased by
8.83% compared to 2018 (137,874 tons of carbon dioxide equivalent).

(2) Use of fuel in transportation The volumes of diesel, gasohol and natural gas used were 37,690,528
liters, 507,380 liters, and 6,338 kilograms, respectively, equivalent to greenhouse gas emissions of
103,295 tonnes, 1,136 tons, and 14.33 tons of carbon dioxide equivalent. Greenhouse Gas Emissions
from Fuel Use in Transportation As shown in Figure 12 and Table 6, greenhouse gas emissions from
the use of fuels in transportation increased by 6.60% compared to 2018 (111,823 t-CO2 equivalent).
Figure 6 Percentage of energy and transport sector greenhouse gas emissions from Bangkok operations
(2023)
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Table 4 Transportation Sector Energy and Fuel Consumption by Operations in Bangkok 2018 ~ 2022

electricit KWh 275,80 248,44 227,92 251,45 345,33
y 2,767 9,985 8,356 8,720 5,396
diesel oil liter 39,844 38,602 39,372 37,523 37,690
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,379 ,106 ,184 ,135 ,528

Gas liter 1,162, 584,52 541,05 444,61 507,38
holes 597 3 6 7 0
natural kilogram 6338.1
gas 9,907 281 69,653 318 9

7.1.2 Setting greenhouse gas reduction targets for the energy and transportation
sectors by operating in Bangkok.

Greenhouse gas reduction targets for the entire energy and transportation sectors of Bangkok
Province based on the 3S strategy can be allocated to Bangkok projects as shown in Table 7.

Table 5 Greenhouse Gas Reduction Targets for the Energy and Transportation Sectors in Bangkok
Greenhouse Gas Reduction Targets for the Energy and
Transportation Sectors through Various Measures

measure
202 202 20 202 202
26

Electricity consumption in Bangkok in 2018: 274.8 million units

Reduction rate of 2% 4% 6% 7% 14 1

electricity consumption % % 8

relative to electricity %

consumption in 2018

(base year)

Energy-saving 5.1 10.0 15. 20. 30. 39 4

measures (million 3 3 0 .8 9.

units) 1

Reduction rate of 0.2 0.3 0.6 0.8 1.0 1. 1.

electricity consumption % % % % % 4 8

relative to electricity % %

consumption in 2018

(base year)

Solar Rooftop

Installation Measures 0.29 0.58 0.9 1.3 1.8 2. 3.

(MW) 7 6 0 51 0
8

Fuel consumption of Bangkok operations in 2018: 39.4 million liters

Percentage reduction 2% 4% 6% 7% 11 12 1

in fuel consumption % % 2

(excluding public %

transport) compared to

oil consumption in

2018 (base year)

Sustainable transport

measures (million 0.01 0.05 0.1 0.2 0.4 0. 0.

liters) 2 1 8 53 5
6
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7.1.3 Problems and Obstacles in Reducing Greenhouse Gas Emissions in the Energy
and Transportation Sectors from Operations in Bangkok, and Their Solutions.

The obstacles to greenhouse gas reduction activities in the energy and transportation sectors
by operations in Bangkok can be divided into three aspects:

1) Limitations of funding sources Bangkok is a government agency, so the budget is quite
limited. Combined with investment in retrofitting high-efficiency equipment, installing a rooftop
solar system or switching to electric vehicles (EVs) requires significant investment. Therefore,
it is necessary to build cooperation with the private sector. Or for international organizations
to fill this financial gap.

2) Data Limits Renewable energy investments and energy efficiency improvements should be
designed according to actual usage. Currently, such information is limited. Therefore, it is
necessary to conduct research to gather information that will be used for both technical and
financial evaluations.

3) Lack of knowledge and understanding Avoid unnecessary energy use (Avoid) focuses on
changing behavior to avoid unnecessary energy use. This needs to be done in order to
develop knowledge and understanding, as well as to conduct a campaign to raise awareness
among Bangkok officials and officials.

7.1.4 Measures necessary to reduce greenhouse gases in the energy and transport
sectors arising from Bangkok's business activities.

From greenhouse gas reduction targets in the energy and transportation sectors to guidelines
for resolving the above problems and obstacles are included. As shown in Table 8, the
measures needed to reduce greenhouse gases in the energy and transport sectors resulting
from business activities in Bangkok can be identified.

Table 8: Measures required to reduce greenhouse gas emissions in the energy and transport
sectors resulting from Bangkok's business activities.

1.Energy-saving 1.1 PR Campaign: Build knowledge and understanding for Bangkok
measures officials to change energy consumption behavior.
1.2 Detailed study of energy consumption data 1.3 Technical and
financial feasibility study for high-efficiency equipment retrofit and
energy management system construction
1.4 Introduction of high-performance equipment
1.5 Monitoring and Evaluation

2.Renewable 2.1 Technical and Financial Feasibility Study of Solar Rooftops in
Energy Bangkok Buildings
Measures 2.2 Solar Rooftop Installation in Bangkok Buildings

2.3 Monitoring and Evaluation

3.Transportation 3.1 Technical and financial feasibility study for the use of electric
vehicles in Bangkok
3.2 Use of electric vehicles in Bangkok activities
3.3 Monitoring and Evaluation
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7.2 A set of measures to create an enabling environment for the Household Sector
Bangkok's Commerce and Industry Sector to Reduce Greenhouse Gases in Energy and
Transportation Sectors
7.2.1 Environment Enabling the Household Sector Bangkok's commercial and
industrial sectors to reduce greenhouse gases in energy and transportation sectors
To support the household sector Bangkok's commercial and industrial sectors to reduce
greenhouse gases in the energy and transport sectors The government sector needs to
develop an environment that allows the private sector to be developed, which is divided into
five key aspects:
1) Infrastructure development, such as the development and maintenance of public
transportation infrastructure such as public transportation and train systems. To reduce the
use of private vehicles that produce pollution and greenhouse gases in Bangkok.
2) Create an environment that promotes access to financial resources, including by
encouraging investment in environmentally sound projects. Support and create an
environment that facilitates access to other capital, such as hosting events and seminars that
connect entrepreneurs and investors.
3) Develop an environment that facilitates access to appropriate technologies, such as support
for the development and use of environmentally friendly technologies. We will disseminate
information on technologies to reduce greenhouse gas emissions. Promote innovation that
helps reduce energy use
4) Strengthen the potential of human resources to meet the needs of the labour market,
including the development of the knowledge and skills of workers in the energy and transport
sectors. Assist with training and education to increase understanding of the use of
environmentally friendly technologies and methods.
5) Campaigns to generate knowledge and understanding. Such as creating campaigns to
raise public and corporate awareness about the environment and reducing energy use.
Notification of news and dissemination of information on the reduction of greenhouse gases
and changes in environmentally friendly behavior.

7.2.2 Measures Needed to Create an Environment Enabling the Household Sector
Bangkok's Commerce and Industry Sector to Reduce Greenhouse Gases in Energy and
Transportation Sectors

As discussed in section 7.2.1, the key measures and projects that must be implemented by
the government to create an enabling environment for the household sector. As shown in Table
9, Bangkok's commercial and industrial sectors reduce greenhouse gases in the energy and
transportation sectors.
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Table 9: Key measures and projects that must be implemented by the government to create an
enabling environment for the household sector. Commercial and Industrial Sectors to Reduce
Greenhouse Gases in the Energy and Transportation Sectors

countermeasure Sub-major Important Projects

Energy Efficiency

1.Energy 1.1Initiatives to

conservation promote energy
conservation in
households
1.2Initiatives to
Promote Energy
Conservation in
Business Divisions
1.3Measures to
promote energy
conservation in the
industrial sector

2. Renewable 2.1 Measures to

promote the
installation of solar
power generation

roofs in homes

2.2 Measures to
promote the
installation of solar
power generation on
rooftops in the
commercial sector
2.3 Measures to
promote the
installation of solar
power generation on

transport

rooftops in the
industrial sector
3. Means of 3.1. Rooftop

installation of solar
power generation,
technical and
economic feasibility
study of the use of
electric vehicles in
Bangkok

3.2. Use of Electric
Vehicles in Activities
in Bangkok

3.3. Monitoring and
Evaluation

1) Infrastructure development

» The project provides passenger
transportation services to the rail
transport system by shuttle buses along
various travel routes.

* A project to improve the safety system
of Bus Rapid Transit (BRT) lanes.

* Bus Rapid Transit (BRT) Operation
Project

+ Sidewalks and landscape improvement
projects. It also includes the construction
of pedestrian bridges in various areas.

2) Create an environment conducive to
access to capital.

» Consider the appropriate business
model for developing each type of
project.

* Build a platform to develop private
sector partnerships in energy and
transport investments.

» Create an environment conducive to
financial innovation that supports
investment in projects and technologies
that help reduce greenhouse gases, such
as carbon credits.

* Helping financial institutions and
financial institutions understand and
support environmentally friendly projects.
3) Create an environment that promotes
access to the right technology.

* Building a platform to provide
knowledge on renewable energy
technologies. Energy efficiency
improvement technology, etc.

* Support R&D related to innovations and
technologies suitable for reducing
greenhouse gases.

4) Strengthening human resources to
meet the needs of the labor market

» Develop technical training courses for
students, such as modifying a car to use
electrical energy (EV conversion) at a
vocational school in Bangkok.

* Build a platform that links supply and
demand in the labor market to reduce
greenhouse gases in the energy and
transport sectors.

5) Campaigns that generate knowledge
and understanding

+ Campaigns to reduce greenhouse
gases in the energy and transportation
sectors, such as a campaign to turn off
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countermeasure Sub-major Important Projects

lights for one hour to prevent global
warming. Set the temperature of the air
conditioner to 1 degree higher.

» Disseminate knowledge of greenhouse
gas reduction in the energy and
transportation sectors to students.

» Disseminate knowledge of greenhouse
gas reduction in the energy and transport
sectors to the general public.

From the framework described in this chapter it is further developed into the Bangkok Energy
Action Plan in Chapter 8

8. Bangkok Energy Action Plan 2024 — 2030

8.1 Operational phases of the development plan and implementation of the action plan.
The implementation phase can be divided into three phases, consistent with the
implementation of the Bangkok Climate Change Master Plan:

1) Phase 1 (2023~2024) is the preparation period. Both in terms of the establishment or
addition of duties and roles to the work group. and existing network partners The first phase,
which involves the setting of targets and indicators at the government level of the Bangkok
Metropolitan Government, allows the parallel development of ideas and possible projects in
the energy and transport sectors to begin. First, define a zone or pilot area. or build
cooperation with network partners according to the Bangkok Roles and Responsibilities
Framework It is also the stage of preparing knowledge and understanding so that it leads to
an understanding of all stakeholders and leads to actions that are consistent with the goals of
the Action Plan. Specifically, including considering the challenges and limitations in the
implementation of the action plan. Develop and discuss plans with relevant agencies to jointly
promote action plans. Effectively

2) Phase 2 (2025~2027) is the implementation of the action plan. Bangkok's main role is to
strengthen network partners and follow up on the progress of various activities and projects.
It also reviews opportunities and challenges, including development gaps. In order to promote
and support various projects, to be able to operate efficiently, It is also a phase of expanding
the results of project management that started in projects and pilot areas in other regions. in
Bangkok

3) In Phase 3 (2028~2030), the business of various sectors will be promoted. In order to
continuously reduce greenhouse gases, projects and measures can be monitored and
evaluated by considering the actual and amount of greenhouse gas reductions.

8.2 Bangkok Energy Action Plan 2024 ~ 2030

Significant measures and activities to reduce greenhouse gases in the energy and transport
sectors arising from Bangkok's business activities.
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8.2.1 Energy Aspects

Bangkok's Climate Change Master Plan
(2021 - 2030)

Countermea

sures

Groups
EN1:  Energy
Conservation
Measures

Submeasure Groups

project

Main

Adminis

trative

Offices

Budget
/Projec

Durati

on

execut

Bangkok
Governme
nt Action
Plan

of

EN 1.1 Installation / Organize activities to promote the Departm
Improvement of Energy purchase of energy-saving ent of 2030
Efficiency with  High- electrical equipment for use in Social
Efficiency Equipment and residential use. Develop
Implementation of ment
Energy Management Promote knowledge and Departm N/A 2023- -
Systems in the understanding of air conditioning ent of 2030
Household Sector maintenance for energy saving. Social
Develop
ment
EN 1.2 [Installation / Adoption of high-performance fans Departm N/A 2023- -
Improvement of Energy (net heat exchangers) (buildings ent of 2030
Efficiency with  High- and structures in Bangkok) Public
Efficiency Equipment and Works
Implementation of Energy Use of Combined Energy Production Departm N/A 2023- -
Management Systems in System  (Cogeneration  System) ent of 2030
Commercial and (Buildings and Structures in Bangkok) Public
Government Buildings Works
We will promote energy-saving Departm N/A 2023-
activities. (Publication of Cost- ent of 2030
Effectiveness Information, etc.) Public
Works
Departm N/A 2023-
Commendation for energy-saving ent of 2030
activities Public
Works
Prepare a systematic schedule of Departm N/A 2023-
Koku building renovation works for ent of 2030
proper energy management. Public
Works
We will carry out planned renovation Departm N/A 2023-
and renovation work for the purpose of ent of 2030
saving energy in buildings in Bangkok Public
Works
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Bangkok's Climate Change Master Plan
(2021 - 2030)

Countermea
sures
Groups

Submeasure Groups

Durati

Main Budget £ Bangkok
ect Adminis /Projec on (1 Governme
projec trative t exeeu nt  Action
Offices Status ton Plan
Select a prototype project for energy- Departm N/A 2023-
saving renovation work by applying ent of 2030
the most efficient appliance case. Public
Works
It sets energy-saving requirements Departm Not 2016-
for building renovations in Bangkok ent of applicabl 2023
and sets high energy efficiency Public e
standards. Improvement to obtain Works
energy-saving certification Departm
(CASBEE, LEED, etc.) ent of
Urban
Planning
and
Develop
ment
Retrofit work is being considered. Departm 2021-
Expansion work to support future ent of 2030
use when the facility is fully Public
operational. Works
Utilizing the knowledge and Strategic 2021-
experience of private companies to Evaluatio 2030
improve operations for efficient n Office
energy conservation
Improve windows to prevent heat. Departm 2021-
(Use glass that prevents high heat, ent of 2030
such as low-radiation glass or low-e Public
glass.) ) Works
Introduced a system to reuse rainwater Departm 2021-
ent of 2030
Public
Works
Utilizing Building Energy (BEMS) Departm 2021-
Building Energy Management System ent of 2030
Public
Works
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Bangkok's Climate Change Master Plan

(2021 - 2030)

Countermea
sures
Groups

Submeasure Groups

project

Main
Adminis
trative
Offices

Budget
/Projec
t
Status

Durati
on of
execut
ion

Bangkok
Governme
nt Action
Plan

Changing street lights to LED Departm
ent of
Public
Works 2021-
Departm 2030
ent of
Transport
ation
Require the construction of new Departm
buildings in Bangkok to meet energy ent of 2021-
certification assessment requirements Public 2030
(e.g., CASBEE and LEED) Works
Hold a discussion on energy Departm
conservation to  demonstrate ent of the 2021-
Bangkok's energy-saving Environm 2030
capabilities or display it on a screen ent
Energy-saving renovation Departm
meetings will be held with the ent of the 2021-
participation of the general public, Environm 2030
including school children. ent
Define low-carbon prototype areas Departm
using top-runner indicators (compared ent of the 2021-
to the best-achieved samples) and fully Environm 2030
invest in low-carbon equipment ent
Green Office Project Departm - 2023 Strategy 2:
Activities: Promotion of economical ent of the Sustainable
energy reduction measures and Environm Environment
promotion of  environmentally ent al
friendly offices Development
and Climate
Change
(Strategy
2.1)
Project for Promoting Energy Departm r 2023 Strategy 2:
Efficiency in Buildings Controlled by ent of the Sustainable
Bangkok City Environm Environment
Activities: ent al
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Bangkok's Climate Change Master Plan

(2021 - 2030)

Countermea
sures
Groups

Submeasure Groups

project

Organize training for staff in Bangkok
Energy Conservation in Controlled

Main
Adminis
trative
Offices

Budget
/Projec
t
Status

Durati
on of
execut
ion

Bangkok
Governme
nt Action
Plan

Development
and Climate

Buildings Change
- Follow up and evaluate energy (Sub-
savings results in controlled buildings Strategy 2.4)
Energy Reduction Project at All .
Bangkok Government Building Departm 2023
ents
Survey and preparation of a plan - |
for the introduction of energy-
saving and renewable energy
systems for buildings in Bangkok
(consultant proposal)
(200076) Training and upgrading of SNC r 2024 Strategy 2:
personnel in Bangkok who will Sustainable
become experts in assessing the Environment
design, construction, or al
modification of buildings for energy Development
conservation. and Climate
(200077) Bangkok Ministries and SSL r 2024 Change
Agencies  Promoting Energy
Conservation Development
(200078)  Energy-saving human SSL 2024
resource development project
(200082) Energy Conservation SSL | 2024
Project at Bangkok Government
Building
EN 1.3 Organization of activities to Departm 2023-
Installation/Improvement of disseminate energy-saving ent of 2030
Energy Efficiency with technologies in factories (for small Public
High-Efficiency Equipment and medium-sized enterprises) Works
and Implementation of Commendation for energy-saving Departm 2023-
Industrial Energy activities ent of 2030
Management Systems Public
Works
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Bangkok's Climate Change Master Plan

(2021 - 2030)

Countermea
sures
Groups

EN2:
Renewable
Energy
Measures

Submeasure Groups

project

Main
Adminis

trative
Offices

Budget
/Projec
t
Status

Durati

on

execut

10n

Bangkok
Governme
nt Action
Plan

EN 2.1 |Installation of Promoting the installation of solar Departm 2019-

Household Photovoltaic energy systems on rooftops ent of 2030

Rooftop Systems Public

Works

EN 22 Photovoltaic Installation of rooftop photovoltaic Departm 2019-

Rooftop Installation in systems in buildings and structures ent of 2030

Commercial and in Bangkok Public

Government Buildings Works
(200073)  Installation of rooftop - 2024 Strategy  2:
solar power in civil engineering Sustainable
office buildings and drainage office Environment
buildings al
(200075) Consideration and NIF - 2024 Development
preparation of a plan for the and Climate
introduction of energy-saving and Change
renewable energy systems for
buildings in Bangkok (2023-2070
consecutive years, budget 60.241
million baht)
(200079) Renewable Energy Power Medical 2024
Generation Promotion Project for Affairs
Medical Bureau Hospitals, Bureau
Bangkok: 10 locations

EN2.3  Installation  of Promoting the installation of solar Departm 2019-

photovoltaic rooftop energy systems on rooftops ent of 2030

systems in the industrial Public
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Bangkok's Climate Change Master Plan

(2021 - 2030)

Countermea
sures
Groups

Submeasure Groups

sector

project

Main
Adminis
trative
Offices

Works

Budget
/Projec

t
Status

Durati
on of
execut
ion

Bangkok
Governme
nt Action
Plan

Additional - Development of an energy Departm . 2023 Strategy 2:
measures reporting system for the Bangkok ent of the Sustainable
Authority Environm Environment
ent al
Activities: Development
- Develop an Energy Use Data and Climate
Reporting System (SYP.). Change
- Briefing session on the energy use (Sub-
data reporting system development Strategy 2.4)
project for Bangkok government
agencies
- Study and installation of RFID | 2023
system on vehicles of Bangkok
Authority (Bangkok) (Proposal by
consultants)
- (200066) Lights-out campaign for Departm . 2024 Strategy  2:
one hour to prevent global warming ent of the Sustainable
Environm Environment
ent al
- (200080) Solid waste treatment SSL 2024 Development
business fueled by the separation and Climate
of organic matter into a biogas Change
fermentation processGenerate
electricity and manage the On Nut
Solid Waste Disposal Center, a
waste and community waste
management learning center.
- (200070) Projects to monitor the 2024

success of projects under the Bangkok
Climate Change Master Plan 2021-
2030
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Bangkok's Climate Change Master Plan

(2021 - 2030)

Countermea
sures
Groups

Submeasure Groups

project

(200071) The Bangkok 2 Building
Project aims to reduce
greenhouse gas emissions to net-
zero by 2026.

Main
Adminis
trative
Offices

Budget
/Projec

t
Status

Durati
on of
execut
ion

2024

Bangkok
Governme
nt Action
Plan

8.2.2 Transportation

Bangkok's
Climate Change Master Plan
(2021 - 2030)

Main
Countermeas
ures Groups

TP1: Public
Transportatio
n Measures
(Infrastructur
e)

Submeasure Groups

project

Main
duties of
the
bureau

Budget/
Project
Status

period
execut

Bangkok
Governmen
t Action
Plan

TP1.1  Development of Extension of BTS Green Line, Departm 2021- Strategy 4:
Rail Transportation Sukhumvit Line and Silom Line ent of 2029 Connecting
System Transport Cities  with
ation Mobility and
Develop a public transportation Departm 2023- Integrated
system using the monorail (gray ent of 2029 Public
line) Wacharapole-Thonglor route. Transport Service
and Phra Khanong - Thapra Route. ation Systems
Total distance39.91km (Substrategy
Develop public transportation Departm 2023- 4.4)
using the light rail transportation ent of 2024
system,  Bangna-Suvarnabhumi Transport
Airport Line, distance 18.30 km ation
Expand the service of the Gold Departm 2024
Line train. (Krung Thong Buri ~ ent of
Klong Sarn Line) Extension added Transport
to Klong Xang ~ Prajadipok Line ation
TP1.2 Development of Seng Sep Canal Navigation Departm 2020- Strategy 4:
Water Transportation Project, Extension (Wat Si Vung ent of 2025 Connecting
System Luang Pier - Minburi District Office Transport Cities  with
Pier), 10.50 km distance, ation Mobility and
developed the use of electric boats Integrated
for navigation in the canal and Public
navigation in the canal Service
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Bangkok's

Climate Change Master Plan Main Bangkok

(2021 - 2030) duties of Budget/ il Governmen

. project Project execut .
Main the Status t Action

Countermeas Submeasure Groups bureau Plan
ures Groups

Electric Navigation System Departm Systems

Development  Project, Khlong ent of 2027 (Substrategy

Padung Krung Kasem Route, Transport 4.4)

Phase 2 (Hua Lamphong Station ation

Pier - Thewarat Market Pier),

Distance 5 km

Improving ports with  safety Departm 2024

systems. It also includes the use of ent of

photovoltaic systems for lighting Transport

Maintenance and repair of 11 piers ation

at Klong Padung Krung Kasem

Maintenance and repair of Fasi

Charoen Canal Pier 24

Construction and improvement of Departm 2024

piers to facilitate navigation of the ent of

canal. Transport

(1) Rajini  Wharf Construction ation

Project in Phra Nakhon Province

(Soitakham)

(2) Nawamin University Pier

Construction Project in Dusit

District

(3) Ncep Canal Pier Expansion

Project

(4) Construction project of Phra

Khanong Canal and Prawet Brirom

Canal Pier

(5) Bangkok-Yai Canal Pier Departm 2025

Construction Project ent of

(6) Banramp — Canal Pier Transport

Construction Project ation
TP2: TP2.1 Advances in Public Bus Expressway (BRT) route Departm 2024- Strategy 4:
Measures for Transport Connectivity development project between ent of 2029 Connecting
Public Chong Nonsi ~ Ratchapruek using Transport Cities  with
Transportatio electric energy buses (EVs). ation Mobility and
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Bangkok's

Climate Change Master Plan Main Bangkok

(2021 - 2030) duties of Budget/ il Governmen

. project Project execut .
Main the Status t Action

Countermeas Submeasure Groups bureau Plan
ures Groups

n (Support A project that provides services for Departm Integrated

Measures) transporting passengers to major ent of 2028 Public
mass transit systems. Bangkok Transport Service
Region Secondary Transportation ation Systems
System (BMA Feeder) by Route,
2025 ~ 2028
TP2.2 Bus Parking Installation of single-row bus stops Departm 2025 Strategy 4:
Improvements with electric lights: 100 points (150 ent of Connecting
points) Transport Cities  with
ation Mobility and
Development of Intelligent Bus Departm 2024 Integrated
Passenger Accommodation Pavilion ent of Public
(Arrival Time Estimation System: Transport Service
ETA) and Development of Solar- ation Systems
Powered Passenger (Substrategy
Accommaodation Pavilion 4.4)
North Bangkok Group's
construction of 20 bus passenger
accommodation pavilions.
Construction of 9 Bangkok Eastern
Bus Passenger Accommodation
Buildings.
Bangkok Central Group's 22 bus
passenger accommodation
pavilions were constructed.
Construction of 7 bus passenger
accommodation pavilions of the
Southern Krung Thong Group.
Construction of 21 Southern
Bangkok Group Bus Passenger
Accommodation Pavilions.
Construction of 10 Bus Passenger
Accommodation  Pavilions  for
Krung Thong Nuea Group
Construction of a new type of bus Departm 2025
passenger accommodation ent of
pavilion Thonburi side Transport
Construction of a new type of bus ation
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Bangkok's
Climate Change Master Plan Main e
(2021 - 2030) duties of Budget/ period

Bangkok
Governmen

project Project execut Action

Main iz Status :

Countermeas
ures Groups

Submeasure Groups

bureau

Plan

accommodation pavilion. Phra
Nakhon side, 60
TP2.3 Park & Ride Mo Chit Bus Station Park & Ride Departm 2025 Strategy 4:
Development Improvement Project ent of Connecting
Transport Cities  with
ation Mobility and
Building cooperation with Departm 2024- Integrated
metropolitan areas in providing ent of 2030 Public
park-and-ride spots Transport Service
ation Systems
Publicizing private sector stop- Departm 2024-
and-go spots at mass transit ent of 2030
intervals, etc. Transport
ation
TP2.4 Development of a Din Daeng Route - BTS Project Departm 2022- Strategy 4:
shuttle bus system that BTS to provide passenger ent of 2024 Connecting
connects transportation transportation services to the rail Transport Cities  with
and railways transportation system by shuttle ation Mobility and
bus between Sanam Pao Integrated
Shuttle Bus, Romklao Residential Departm 2022- Public
Community Route - ARL Project to ent of 2024 Service
provide services to transport Transport Systems
passengers to the rail transport ation
system in Lackabang
Transportation of passengers to Departm 2024-
the rail transportation system by ent of 2026
shuttle bus routes in Bangkok Transport
ation
TP3: TP3.1 Replacing Public A project to install and service an Departm 2024- Strategy 2:
Automotive BusesTaxis and electric charging station (EV ent of 2030 Sustainable
Measures microbuses use low- Charging Station) in Bangkok to Transport Environment
emission vehicles (LEV). support the construction of an ation al
electric vehicle ecosystem Developmen
t and Climate
Change
(Sub-
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Bangkok's

Climate Change Master Plan Main . Bangkok
(2021 - 2030) . duties of ~  pudde  Pperiod Governmen
project Project execut .
Main the Status t Action
Countermeas Submeasure Groups bureau
ures Groups
Strategy 2.4)
TP3.2 Replacement of A project to install an electric Departm 2024-
Delivery Motorcycle with motorcycle  battery  swapping ent of 2030
Electric Motorcycle station (motorcycle battery Transport
swapping station) near BTS ation
stations to support the construction
of an electric vehicle ecosystem
TP3.3 Use of Low Project to convert 500 government Ministry 2025
Emission Vehicles vehicles into modified electric of
(LEVs) within Bangkok vehicles Finance
Authorities Electric tricycle rental project to Departm 2023-
collect solid waste with a payload ent of the 2028
capacity of more than 500 Environm
kilograms. 50 units ent
2-ton electric compressed garbage Departm 2025-
truck leasing business ent of the 2030
Environm
ent
5-ton electric compressed garbage Departm 2025-
truck leasing business ent of the 2030
Environm
ent
TP4: TP4.1 Sidewalk A project to develop a Skywalk Departm 2024- Strategy 4:
Measures to development in Bangkok elevated walkway connecting the ent of 2030 Connecting
promote non- and its suburbs Skywalk elevated walkway Transport Cities  with
motorized between Udomsuk Station ~ ation Mobility and
transport Bangna Station and the sidewalk Integrated
(NMT) from Teldotai Road. Thaksin - Public
Pekkasem Pier facilitates public Service
transport connections Systems
Details about King Taksin Bridge Departm 2025- (Substrategy
Renovation Design Project and ent of 2026 4.4)
Cost Estimation BTS Saphan Transport
Taksin Station (S6) ation
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Bangkok's

Climate Change Master Plan Main Bangkok

(2021 - 2030) duties of Budget/ il Governmen

. project Project execut .
Main the Status t Action

Countermeas Submeasure Groups bureau Plan
ures Groups

Construction of an elevated Departm
walkway (skywalk) connecting ent of 2026
Surasak Station (S5) to the Transport
pedestrian bridge in front of ation
Bangkok Christian School.
Construction of a roof covering the Departm 2025
sidewalk connecting the Bangkok ent of
Mass Transit System, Mo Chit Transport
Station and the MRT Charam ation
Ratchamongkol Line (Chatuchak
Park side)
Construction of a roof covering the Departm 2025
walkway connecting Phetchaburi ent of
MRT Station and Asoke Pier Transport
ation
Construction of a skywalk along Departm 2025-
Rajaviti Street from the Victory ent of 2026
Monument to the Victory Building Public
intersection Works
Construction of a roof covering the Departm 2025
sidewalk on Phayathai Road BTS ent of
Ratchathewi Station to Public
Pathumwan Intersection, from Works
Henri Dunant Road to Rama |
Road to Chulalongkorn University
Construction of a roof covering the Departm 2025
sidewalk from Rama |V Road, Sam ent of
Yan intersection to Sala Daeng Public
intersection Works
Construction of a roof covering the Departm 2025
sidewalk of Ratchadamri Street ent of
from Ratchaprasong intersection Public
to Sala Daeng intersection Works
Construction of a roof covering the Departm 2025
sidewalk on Phaya Thai Road ent of
between BTS Victory Monument Public
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Bangkok's

Climate Change Master Plan Main Bangkok

(2021 - 2030) duties of Budget/ il Governmen

. project Project execut .
Main the Status t Action

Countermeas Submeasure Groups bureau Plan
ures Groups

Station and BTS Phaya Thai Works
Station
Sidewalk and sidewalk Departm 2024-
development projects in Bangkok ent of 2030
and its suburbs Public
Works/Di
strict
Office
TP4.2 Bicycle Path Promote the use of public transport Departm . 2024-
Improvements and increase transportation ent of 2025
options. Use a bicycle to connect to Transport
public transport. To help the private ation
sector open up space for bike-
sharing services.
Bangkok Master Plan Project: Departm - 2024 Strategy 2:
Pedestrian and Bicycle Commuter ent of Sustainable
City Connecting Inclusive and Transport Environment
Sustainable Public Transport ation al
This design will renovate the area Departm 2024- Developmen
and create a bicycle district to ent of 2030 t and Climate
facilitate traffic on foot. Bicycle and Transport Change
public transport connections /Departm
ent of
Public
Works/Di
strict
Office
Buy ready-made movable bicycle Departm - 2025
parking ent of
1,000 sets for 5 units Transport
ation
Buy ready-made movable bicycle Departm 2025
parking ent of
500 sets for 10 units Transport
ation
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Bangkok's

Climate Change Master Plan Main Bangkok

(2021 - 2030) duties of Budget/ il Governmen

. project Project execut .
Main the Status t Action

Countermeas Submeasure Groups bureau Plan
ures Groups

TP5: Traffic TP5.1 Road Network The construction project Departm
Movement Construction and connecting the main roads is a ent of 2030
Control Development road network that Bangkok is in Public
Measures charge of Works
By building and developing the Departm 2024-
road network, improving the ent of 2030
mobility of travel, and physical Public
coordination such as bottlenecks. Works
U-turn points, openings, etc.
Construction of a bridge over the Departm 2024-
Chao Phraya River ent . of 2030
Potential for increased mobility Public
Construction plan of the bridge Works/D
over the Chao Phraya River Kiac epartmen
Khai Crossing, Phase 2: tof Urpan
Construction of the bridge over the Planning
Chao Phraya River. and
A project to employ consultants for Develop
the development of community ment
centers in the suburbs of Taling
Chan and adjacent areas.
TP5.2 Improvement of 50 Installation of traffic light Departm 2024
Traffic Signal System control systems at intersections ent of
Transport
ation
Installation of adaptive traffic light Departm 2025
control systems at 100 ent of
intersections Transport
ation
Expansion of the installation area Departm 2025
of adaptive time-controlled traffic ent of
lights Traffic system management Transport
technology using Area Traffic ation
Control (ATC)
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Bangkok's

Climate Change Master Plan Main Bangkok

(2021 - 2030) duties of il e Governmen

project Project execut

Main the t Action

Countermeas Submeasure Groups bureau Plan
ures Groups

Buy Micro Traffic Simulation Departm
Software ent of
Transport
ation
TP6: TP6.1 Promoting the Use Campaigns to promote the use of Departm 2024-
Measures to of Public Transportation public transport. Provision of BMA ent of 2030
Raise Public Feeder Electric Vehicles to Pick Up Transport
Information and Drop Off People During ation

Festivals and Holidays
Transportation of people traveling
to attend the annual Red Cross
event. National Stadium ~ Lumpini
Park Route (Gate 1)

Pick up and drop off at the junction
of the route connecting BTS Bang
Khunnon Station to 4 floating
markets in Taling Chan District
Transfers are connected to the
people of BTS Bang Kung Nong
Station and the route between the
four floating markets in Taling Chan

district.
TP6.2 Education on Campaign on Environmentally Departm
Environmentally Friendly Friendly Transportation and ent of
Transportation and Transportation Systems in Schools Transport
Transportation Systems (Primary and Secondary /
Education) in Bangkok Departm
ent of
Educatio
n
Teaching materials for creating Departm
educational materials such as ent of
manga Transport
/
Departm
ent of the
Environm
ent
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Bangkok's
Climate Change Master Plan
(2021 - 2030)

Main
Countermeas
ures Groups

ETT . Bangkok
project duties of E:‘;}gﬁl Z)?:c‘:)gt Governmen
the t Action
Submeasure Groups bureau Plan
Departm
ent of
Educatio
n
(200019) Low Emission Zone Departm 2024-
Promotion Project ent of the 2030
Environm
ent
In  collaboration  with  King Departm . 2024
Mongkut's University of ent of
Technology Thonburi, we are Social
developing a training curriculum for Develop
vehicle conversion to harness ment
electrical energy at a vocational
school in Bangkok
Educational activities of the electric Departm . 2024-
engine course ent of 2030
Social
Develop
ment
Modified Electric Vehicle (EV Ministry 2025
Conversion) Basic Training of
Business Finance
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9. Monitoring and Evaluation
9.1 How Monitoring and Evaluation Works

The monitoring and assessment of the Bangkok Energy Action Plan 2024 ~ 2030 will
use the monitoring and assessment guidelines specified in the Bangkok Climate Change
Master Plan 2021 ~ 2030 to ensure consistency of the data collected. It is carried out
according to the PDCA cycle (Plan-Do-Check-Act) of Plan, Do, Check, and
Implementation of improvement and development (Act). Improve and develop action
plans. Keep getting better and more relevant. It is monitored and evaluated annually
because the Bangkok Energy Action Plan 2024~2030 is a short-term plan. Therefore,
close monitoring and evaluation should be carried out regularly. The results are then
used to review the overall performance annually.

This monitoring and assessment structure will be part of the institutional and
administrative structures that Bangkok has established to support the implementation of
the Climate Change Master Plan. As the agency responsible for environmental
management in Bangkok, the Department of Environment is responsible for coordinating
the implementation of the plan. There are also bureau-level agencies in charge of each
area. The work structure, which includes external experts to drive Bangkok's
environmental management policies, will consist of:

1) The Director General of the Environment is the Climate Change Strategy Sub-Unit
(CCS) of the Air Quality and Noise Management Division.

2) There are 5 departments in charge of different levels of work groups. (Task Force:
TF), namely the areas that promote the sustainable and environmentally friendly
transport sector, the energy efficiency and alternative energy sector, the efficient waste
management and wastewater treatment sector, the green urban planning sector, and
the adaptation sector to address climate change

3) The working group will promote the implementation of the master plan.

4) Project Steering Committee (Steering Committee: SC)

5) The committee to oversee the implementation of the master plan.

9.2 Indicators for monitoring and evaluating the Action Plan

Bangkok Energy Action Plan has created annual targets for each strategy to monitor and
evaluate greenhouse gas reduction results for 2024~2030. Achieve Bangkok's
greenhouse gas reduction targets from the energy and transportation sectors. Tables 10
and 11 show.

Table 10 Annual Greenhouse Gas Reduction Targets for the 3S Strategy Based on
Bangkok's Targets (Electricity and Energy Consumption Intensity)

66



Table No.6 target Greenhouse Gas Reduction Every Year Strategy 3S (Electricity and energy

consumption intensity) According to Bangkok's goals

Wl 67 38 =0 50 571 5 513
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m':Lﬁ'uﬂi:ﬁnimwmi’aaﬁuTﬂutﬂﬁuuqﬂn1tﬁﬁﬁ
tszfindnmgs Ehundian) 1,080 200 312 4198 6183 801 10112
maaasan 50 1,000 150 2106 3121 4074 50®@
meangifianta 28 %7 &3 1138 160 210 265
MAGAT NI Al an 70 e50] 1397 1987 24%
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Table No. 7 Annual greenhouse gas reduction targets of the 3S Strategy (metric tons of carbon
dioxide equivalent) according to Bangkok's targets
. X6/ 8 s3] 50 571 52 573
nagni 1 SONLEUPENERGY FHARNCY
mufndszingnmmdsemlanifangunsalid
UszAnBamgs (funrfueulaeanledifisui) 8% 1084163 1530674 206207 30B81A 400047 50490
mansisean 200P 5004 7830 16240 1530012 205665 25048
mapsiamsdm 130113 28226 266 58843 84677 1,085 1337067
MARAFMNTIY 15711 2233 AR 47494 8556 BB2D 1217524
naqnfﬁ 2 HFF TORNBAVAB ES
m'sﬁﬁ&'[ﬂimf;sﬂﬁaﬂ (Fwanfuenlaaanladifibuih 4726 N50 157648 22078 291,60 408310 5054
meaiTan 2364 47.2% &7 126119 16531 2436 3K50
magsfiamsdm YA % 1576 23647 350 4726 &K212 K212
MAgARANTIY 1576 3150 4725 [s8105¢) 834 o712 R
nagnif 3 STMLATESSANAE ETRINSORT
marusadwsiie (@uanfuanlaeenladidsuin) 400000 8000 120000 1,600000 2400000 32000 400000
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mssaEs I mu filsasesuauda 3B 7300 1104000 147200 22800 228000 228000
madumslagbildieioseud 200 64000 fesl000)] 128000 1900 2600 3000

Note: This figure is adjusted according to the energy sector's greenhouse gas reduction targets, with

energy efficiency measures such as 5 milion and 500,000 tonnes of carbon dioxide equivalent,

respectively, due to the replacement of high-efficiency equipment and the installation of rooftop solar

power.

In this regard, the group of measures based on the 3S strategy can be divided into two

important measures. 1) a set of measures to reduce greenhouse gases from the energy and

transport sectors arising from Bangkok's operating activities (Tables 12 and 13), and 2) a set

of measures to create an enabling environment for the household sector of commerce and
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industry in Bangkok Reduce greenhouse gas emissions from the energy and transport
sectors, as shown in Tables 14 and 15.

Table 12: Annual Greenhouse Gas Reduction Targets of the 3S Strategy (Electricity and Energy
Consumption Intensity) Based on the Energy and Transportation Sector's Greenhouse Gas

Reduction Measures Attributable to Business Activities in Bangkok

n. 67 38 p:55¢) 0 571 B 503
nngni 1 SOUEUPENERGY FHQENDY
mmfnazinBamndaulasudongunsalid
szAnSmmgs (Funian) 51 101 154 04 01 309 292
nm‘mﬁ 2 HFITORN\BNVE S
nsdadaloanigiiey (unzia) 02 0 Q97 136 180 23 30
nsyniA 3 SIMLATES SIANAE ETRINSORT
msusiatasdu maas) 0aL (005} (043 02 050 0% 03
Table 13 Annual GHG Reduction Targets (metric tons COe) of the 3S Strategy by Group for GHG
Reduction Measures in the Energy and Transportation Sectors Arising from Business Activities
in Bangkok
W, 267 8 0 50 571 5 513
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tliziniamgs uarfuewlasanladifiouirh) 256 504 64 024 15067 1996 24606
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Table 14: Annual greenhouse gas reduction targets (electricity and energy consumption intensity)
of the 3S strategy according to the group of measures to create an enabling environment for the
household sector. Bangkok's annual greenhouse gas reduction targets (in metric tons of carbon
dioxide) based on the Action Group to create an enabling environment for Bangkok's commercial,
industrial, and  household sectors. Bangkok's Commerce & Industry Sector
A, 267 8 0 50 51l 5 53
naqnn’ﬁ‘ 1 SN EWPBENEY BFHGBENCY
msw'i'uﬂ's:ﬁwimwwa"anu'[mmﬂﬁ‘uuqﬂmrﬁﬁﬁ
Uszinnmge Fwmian) 1045 208867 31465 41284 615751 818067 10278
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mﬁﬁavﬁﬂmmﬁﬂﬁaﬂ (inzdad) 71 11942 19® 21864 mD 51548 63191
naqnfﬁ' 3 SIMLATES SANAE ETRAINFCRT
nndsetusafiu Fmdas) (30K AR 00 113 %L 12215 1608
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Table 15 Annual greenhouse gas reduction targets (in metric tons of carbon dioxide) for the 3S
strategy based on action groups to create an enabling environment for the household sector.

Bangkok's Commerce & Industry Sector

WA X7 3 ys!) 50 Al 502 503
gl 1 SOLEUPENEFGY BHGENCY
mﬂﬁ'uﬂi:ﬁn‘imwwsﬁﬂu’[ﬂmﬂﬁuuqﬂnﬂﬁﬁﬁ
UszinBnmgs (Pwenfuewlaoenladifivuih) 52714 10018% 1529RA 2002A 30813710 40R51997 50303242

nagmsil 2 SHFT TORMEMELES

mﬁﬁmﬁhmﬁﬂﬁaﬂ (waruonlaaenlamifionrn A0 AIBEE  1HBL7 2968 N20B ABRAB 4BW74A0
nagnsil 3 SIMLATES SANE ETRNFCRT

modiatediin @uafuawleanladidoni) 3G  THHLB 1106045  150M7P  23BAEL  31BEI30 39816

9.3 Review and Improvement of Bangkok Energy Action Plan

The Bangkok Energy Action Plan 2024~2030 is in line with the Bangkok Climate Change
Master Plan 2021~2030. You should consider reviewing the details every year, such as
information on energy and traffic conditions, and updating them to the latest version.
Energy and transport measures or activities Improve your action plan We may hold
meetings with stakeholders for the purpose of hearing opinions and gathering relevant

information.
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Appendix

Basic contents of the sample project

Based on Bangkok Energy Action Plan 2024~2030

Based on the theme of the seven key measures of the Bangkok Energy Action Plan for
the period 2024~2030, the report is divided into two groups: 1) measures to reduce
greenhouse gas emissions in the energy and transportation sectors arising from
business activities in Bangkok, and 2) 2) measures. A set of measures to create an
enabling environment for the household sector. Bangkok's commercial and industrial
sector to reduce greenhouse gases from the energy and transportation sectors Bangkok
has selected a sample project. Prepare preliminary details of six projects, which will be
divided into three groups of measures to reduce greenhouse gases from the energy and
transport sectors arising from Bangkok's business activities and a group of measures to
create a favorable environment for the household sector. Bangkok's Commerce and
Industry Sector In order to reduce greenhouse gas emissions from the energy and
transportation sectors, the five projects shown in Table 16 and the details of each project

are shown in Table 17 ~ 25.

Table 16: Summary of sample projects detailed based on Bangkok Energy Action Plan
2024~2030.

70



o 1 A A l A )
mmmsanmm?aumzim'mmm“muuazmﬂmwummmummmwlumsﬂgﬁmﬁmn‘gomwumum

A A 0 A
lmnh"uulauus:uuﬂs"ummﬂﬂi:ﬁmmwguhm"ummma BA fufums

P . »
2miﬁmi:uuhaﬁ;ﬂﬁnﬂuwii‘mmmma BVA fufums

v A [ A
3mnhuLﬂnuuimﬁu'nuqadnnmn;a namsand weuond i sifiums

y v A v A A v A o a
mmm’m'l-mmﬂmﬁﬂﬂmlﬂﬁfhmiﬂ'ﬁmﬂﬂﬂﬁﬂu mﬂq’mm’muﬂﬁmﬂi‘mmﬂmﬂ‘lumﬂﬂ!»)mﬂ“muﬂ? INaRAMELIOUNITANIINMA

[ |
PRSI MUREMANTIUR
o A o v
4 msmiymwnraagusasnsmmandidusodnstuoudlih 8K
v v 44, y & A
& migwammusdaudidedwaelumhiundaiun BHG
v v 4, y A Ad o 1-/ ] ¢
6 magtuamnwiadauniged wielumadriomaluladfinansay TR LNAAHE Himdayarmunanlafy
A U U A ¢
I mugdugindnummyaamnafaneulondamausin 18R
A [J o 1 0o A
8 mysnisad iR A1 TauRTZA NYBIMANG MRS AATHE fufinms
v vy ‘ [ (3 1 o A
9 magswanuaszmingiNeaamuiaunsza nasmANAT MRz MAUY fiiiums

71



Appendix 2 :  Presentation materials of 3rd Workshop on Net Zero Emissions Business
Opportunity under Bangkok Yokohama City to City Collaboration Programme: Session 1

presentations

1. Progress on Climate Actions under BMA

Progress on
Climate
Action
under BMA

Mr. Pornphrom N.S. Vikitsreth,
Advisor to Governor of Bangkok,
Bangkok Metropolitan Administration

ecutive Summary o 1

Bangkok Master Plan
on Climate Change

Re-cap on
BKK Master Planon

Climate Change
2021-2030

op on Net Zero Emission Business Opportunity under Bangkok — Yokohama City-to-City Program | 18 Oet 2023
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GHG Reduction target 2030

| | GHG emissions with climate actions 9 Bonghok Meter P
’EJ: issions
9 aa OHO LD 19%\
= -—
@ S — Target = BAU emission
g = 53,93 MtCO,e
= -10.15 MtCO,e
£ = GHG emission target
g = 4378 MtCO,e
o
* GHG reduction target
Year = 10.15 MtCO,e (19%)
2018 2030 2050 :
(Base Year) Vision of Bangkok How fo f:rm::f yEarly
3¥Waorkshop on Net Zero Emission Business Opportunity under Bangkok — Y okohama City-to-City Program | 18 Oet 2023
—
2 0.6 mtco,e
Energy

5.55 mtco,e

A

oS
4 mtco,e ——_ <,
Transport

10.15 Mtco.e

@

Waste &
Wastewater

Green Urban
Planning

3¥Waorkshop on Net Zero Emission Business Opportunity under Bangkok — Y okohama City-to-City Program | 18 Oet 2023
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02

BMA
Net - Zero Plan

G DR cAlCULATE

__J 77 offices electricity and fuel ‘GHG emissions from waste and
[based year] ‘wastewater are not included.
(Calculation) carbon footprint projact for Calculate the amount of

r the local administrative BMA . , h
>>> .‘ >>> organization conducted in premlses? g_reen ouse gas
= 2023 and will expand to all emissions
3 Pilot District offices carbon feotprint 50 districts in 2024

kshop on Net Zero Emission Business Opportunity under Bangkok — Yokohama City-to-City Program | 18 Oet 2023
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BMA's Carbon Footprint

3 pilot districts:

Siai _ e tCO:e

4,289 tCO,e

& FY 2023

by Collaborating with TGO

&’ FY 2024

Expending to 50 districts

ity Program | 18 O

Measure/ Priority Projects R
Year 2023 Year 2024
) - Develop Energy Framework under the - Energy Framework Implementation R ED UcE
—N Project of City to City - BMAZ Net Zero in 2026
- BMA2 Net Zero in 2026 - Reduce energy consumption
(Reduce) - Reduce energy consumption - Green Office Project
- Green Office Project = Install Selar cell BMA has plan and implemented

- Promoting EV Ca
e ' the measures to reduce

& odu
greenhouse gas emissions
(Do o @7 =< =y

3M\Workshop en Net Zero Emission Business Opportunity under Bangkok — Yokohama City-to-City Program | 18 Oet 2023
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R: REDUCE

0 =

Energy Efficiency Renewable Energy
(EE) (RE)
~Chiller - Solar rooftop

- LED -EV

=30,000- 15,000
=15,000 tCO2/year

suauaashatnawiniu
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O: OFFSET

Promoting the development of areas which can help capture or
absorb the remaining greenhouse gases.

& WV, )

1 Million Trees Green Data Base Carbon Credit
Planting

CARBON ‘(&
CREDIT

»
et

3™ Workshop on Net Zero Emission Business Opportunity under Bangkok — Yokohama City-to-City Program | 18 Oct 2023

1M Tree Planting

tCOe/year

*Data from 190,504 trees,
20 year lifetime

Source: Creagy Co., Ltd.
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03

From BMA to BKK

LED Bulbs Replacement

Songprapha Road
§/ . . *30,984 LED bulbs

7.9K

tCO,e/year

Source: Creagy Co., Ltd.

l_ : e e T

Light bulb replacement tracking blamfform

Silom Road

Sathorn Road
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BMA Feeder

o 96K

v tCO. e/year
Funw Funw
Us:91 inAna
Thuln  Gunae  mwosh S arutem a0l Sedns ey Source: Creagy Co., Ltd.
(o2 O O O (o4 O (o2 O
6305 8685 113922 7692
3u 3u yas .uiu a3u
MRT a 10s.s. Dusuus MRT udo
vwguuud  omoth  wogda  (0.35uss) Twwo  noAs
o 0 O 2]
13035 2635 1843z
’ 3u 3 ’ 835u
(Socw funso) (r-adhs Sussar W 2564

R: REDUCE
kA @

FAR Bonus Walkway
Development

20% FAR Bonus for building
within 500-800 m. around the existing

and upcoming train station

=
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No Mixed Waste Policy

40K

tCO,e/year

Source: Creagy Co., Ltd.

R: REDUCE
N Nt
KA ==
Straw Compressing Wastewater Treatment
Machines Fee Collection

i

‘anu. iJawondug
srods=maAInu‘AItIue
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04

Partnership
for the goals

BMA'’s Cooperation with
National Government

) Steering Committee

National government organizations are member of Steering Committee of

Bangkok Master Plan on Climate Change 2021 - 2030 such as Ministry of

Natural Resources and Environment, Ministry of Energy, TGO etc
Thai-German Cooperation on Energy, Mobility, and Climate
(TGC-EMC) in 2023-2027

the joint project between Germany and Thailand to contribute to climate

protection and sustainable development and supporting measures for

mitigation of GHG emissions

EGAT The project of energy consulting service for efficient electricity use.

This will measure the amount of energy consumption before and after
changing the high efficiency equipment in BMA building.

TGO BMA has signed MOU for developing the Carbon footprint

for 3 district offices in January 2023.
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E’" YOKOHAMA URBAN
=\ SOLUTION ALLIANCE

SSET .

= chau

@ v @ om

BMA’s Cooperation
with Stakeholders

JICA and Yokohama City (City-to-City Project)
- Develop the Bangkok Master Plan on climate change

- Develop Bangkok Energy Action Plan for BMA Net Zero
- Youth short clip contest on Bangkok climate change

- Promoting the private sector engagement

& o

Bangkok is C40 member city to promote and support

the implementation on climate change issue

9 GCoM

"' BMA has signed MOU in February 2023.
The objective is to drive the policy and implementation
on climate change collaborating with cities and
governments in other countries

@D public sector, private sector

and civil society sector
such as 60+ Earth hour activity, tree planting,
increasing mangrove area, waste separation activity.

3™ Waorkshop on Net Zero Emission Business Opportunity under Bangkok — Yokohama City-to-City Program | 18 Oct 2023

THANKYOU

“Climate change is a terrible problem,

and it absolutely needs to be solved.
It deserves to be a huge priority.”

—Bill Gates

PO pportunity under Bangkok — Yokohama City-to-City Program | 18 Oct 2023
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2. Future Plan of Bangkok Climate Actions

Bangkok's

Future Plan for

Climate Actions

18 October 2023

Terms of Use

The following Terms of Use govern the use of the presentation material created by The Creagy Company Limited for training purposes. By
accessing and using the material, you agree to comply with these terms. Please read them carefully before proceeding.

1. Ownership and Intellectual Property:
a. The presentation material, including all content, text, graphics, and images, remains the exclusive property of The Creagy Company
Limited.
b. No transfer of ownership or intellectual property rights is granted to the user.
2. Permitted Use:
a. The user is authorized to use the presentation material solely for the purpose of participating in the training provided by The
Creagy Company Limited.
b. The user may view, access, and utilize the material for internal training purposes only.
c. The user may not reproduce, modify, distribute, publicly display, or use the material for any external or commercial purposes
without prior written consent from The Creagy Company Limited.
3. Non-Modification:
a. The user agrees not to modify, alter, or amend the presentation material in any way without explicit written permission from The
Creagy Company Limited.
4. Non-Guarantee of Forward-Looking Parameters and Analysis:
a. The user acknowledges that any forward-looking parameters, predictions, or analysis provided in the presentation material are for
informational purposes only and may be subject to inherent uncertainties and assumptions.
b. The Creagy Company Limited does not guarantee the accuracy, completeness, or reliability of such forward-looking information,
and the user acknowledges that actual results may differ from any predictions or projections.

By using the presentation material, you acknowledge that you have read, understood, and agreed to these Terms of Use. If you do not
agree to these terms, please refrain from using the material.

C::
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month ever recorded
Sep 2023

9 hottest years ever recorded

2014 2015 2016
2017 2018 2019
2020 20212022

Record for global average temperature started in 1880

Climate change increases severe impacts from stormwater . PN
flooding to major cities around the world, including Bangkok sl N OE:J

Stormwater flooding in C40 cities by 2050
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Bangkok is at risk to be the top worst-affected cities by climate change
in Thailand

OECC

Top 10 Worst-affected provinces

Rescarch Ruparts iy 2018 by Climate Change (2016 - 2035)
dhe future we don’t want: How climate change could impact the world’s
greatestecities asoinwurkuns  @EESD
unssWAL [0S0
aynsusims =
quaswsl [ 0.36 ]
Author(s) CAO Gities Climate Ledership Grou, Global Covenant of Mayors for Climate & Energy (GCoM), Urban Cimate Clage Resssrch Network (UCCRN), Accimatise: Q§§IJQ m
[=]in|©] £ (v UASAISSA
ws:unsAsogse  EEED
o asuns
s » NAUUUIR Ensemble
Article Toplcs suldanunsal 5
91l 2016

Adapting to Climate Change
Adapting to Drought and Water Scarcity

The 3rd Works
The 3rd Workshop on Net Ze

m
5
@
T
|
C
\
?

Climate change is already underway, and it is increasingly
necessary for Bangkok to plan and implement solutions

OECC

The intersection of climate change is relevant to
Bangkok in three fundamental ways:

o«

SR

W

2. Climate Actjons to Mitigate & Adapt to the INZ N
become a more livable city withresilience. N N i "||| |||" !

1. Climate-induced flows affect Bangkok, its
infrastructure and services as wellas the
socio-economic health.

.

Y/

A \\\\\

Z

>

t 2o ” 1
climate crisis can enhance Bangkok to N Z ) i v 0

3. Bangkok is the Center of Activities in R
Thailand: Bangkok consumed lot of Nea! s
electricity around 35,000 million kWh (from
around 2.93 million users) or 17.5% of
Thailand'’s electricity consumption while 4
great:(n over 1t2%f ;t)ﬁ:rcer}t ?f GHGs. Thus, Ry SN 8 u.‘ N

i A T [}
angkok is part of the solutions. 09 & 89 ‘?‘ X

2 ' 4 ).' ?

The 3rd Works
vhe 3rd Workshop on Net Zero

m
5
@
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We must reach Net Zero no later than 2050
To limit global warming to 1.5°C

GHG

Remaining carbon ~ emissions
budget

380
GtCO,e

Source: IPCC ARG WG1, Global Carbon Budget 2022

Current

Temperature

1.1°C
from pre-
industrial
revolution
N

8

= ~ 2 C scenario

NET ZERO

The World Came Together and Made Commitments

Paris Agreement Goal: Limiting global temperature increase to well below 2°C, while pursuing efforts to
limit the increase to 1.5°C.

> 120 countries have communicated net-zero target & many more countries are considering the targets

Canada
2050

U.S.A
2050

Costa Rica
2050

2] VAll
2050

Chile
2050

Source: Climate Watch Data (2021)

Russia
2060

2050 China

. S 2060
Saudi Arabia .
2060 India
2070 Thailand
2065

Australia
2050
South Africa
2050

86



L g,

Thailand’s Net Zero Pathway

Statement by H.E. Mr. Srettha Thavisin Prime Minister of the Kingdom of
Thailand at United Nations Climate Ambition Summit
20 September 2023, United Nations Headquarters, New York

“At COP26, we pledged to achieve carbon neutrality by 2050. We have
also raised our NDCs goal from 20% to 40% by 2030. We have been
working tirelessly to transform this pledge into concrete action as evident
in our Long-term Low Greenhouse Gas Emissions Development Strategy.

We have realigned our National Energy Plan shifting the focus to energy
efficiency, making a change in the transport sector, increasing EVs
production, and preparing to phase-out coal generated power.

Since taking office, my government wasted no time in implementing a plan
to increase the share of renewable energy, implement Utility Green Tariff
program, support the usage of solar rooftop and net-metering to
incentivize the production of clean energy. Thailand is determined to
Source: hitps://www.thaigov.go 72421 increase green area to cover 55% of the total land area by 2037.

...we will pass the Climate Change Act to regulate mandatory greenhouse
gas emission”

\The
reagy

Norkshop on Net Zero Emission Business Opportunity under Bangkok — Yokohama City-to-City Program | 18 Oct 2023 9

Bangkok Climate Change Master Plan e Q ~.'

aiming toward Net-Zero Emissions by 2050 o

GHG Emissions Reduction Target
unuuun by 2030 and 2050
ASVINWUHIUAS

Srdsemswisuudacamwnionme w.a. 2564-2573

. GHG emissions with climate actions

"Net-Zero Emission™
-19% Vision of Bangkok

missionsS

2

BAU GHG E!

askAnms e
Seniad Bons e B
meatcsiadon e

GHG Emissions (tco e)

QY 2018 2030 2050 Year
(Base Year)
cﬂ':,,, 3rd Workshop on Net Zero Emission Business Opportunity under Bangkok — Yokohama City-to-City Program | 18 Oct 2023 10
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Bangkok's Future Plan of Climate Actions

NSOINWUKIUAS
b Johderbi

= 2. Translate
Long-term
target into

Annual targets

1. Create
Sense of
Urgency

Source: Interviewed from Governor Chadchart Sittipunt

The 3rd Worke
reagy AARENYY

7ero Emission Bus

“l want you to act as if the house is on fire, because it is.”

W‘J’ VA
) \ %

Greta Thunberg, World Economic Forum, 2019
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Action Plans

4. Lead by
examples,
start with
BMA




Bangkok Net-Zero Journey

1. Measure
emissions

8. Report & 2. Set objectives
and priorities

disclose

AN

=

3. Assess risk and

7. Take actions &
opportunity

monitor results

“a

6. Engage
stakeholders with 4. Sﬁ: ttar[IQE‘S &
actionplans : etrics

5. Formulate
transition strategy

C::

-
Bangkok’'s GHG Emissions

44

MtCO,e

(2018)

¢

VoRA

2®

QECC

Bangkok GHG emission targets

. GHG emissions with climate actions

“Net-Zero Emission”

1o Vision of Bangkok

AU GHG Emissions

&

GHG Emissions (tco e)

Year

2018 2030 2050

(Base Year|

3rd Workshop on Net Zero Emission Business Opportunity under Bangkok - Yokohama City-to-City Program | 18 Oct 2023

Bangkok’'s GHG Emissions
Reduction Target in 2030
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Bangkok aims to reduce GHG emissions by 10 MtCO2e by ¢ ‘|'
2030, this target won't be achieved with planting trees...

-10
MtCO e

(2030)

\\ : e z , 2 : nd 980,000 Rai)
’ T : 3 ‘ 0,e/Rai/year)
port an

Wiy

Bangkok needs to transform its energy,trans

a

Transport, Energy and Waste Sector must be
transformed to achieve the GHG emission targets

GHG inventon GHG Emissions in GHG mitigation GHG Emissions in
s 3 Y pLlix]i] reduction targetin 203 GHG Reduction (%)
ector in 2018 . i
Business-as-usual 2030 after mitigation (D) = (B/A)
(BASIC) ) (B) a

&% Transport 12.65 14.26 4.00 10.26 28%
(#) Energy 2574 3373 5.55 28.18 16%
JE Waste 5.67 6.14 0.6 5.54 10%
Towl(Emission) 4406 5413 1005 4398

Py " NE* NE 0.01 NE NE
Unit: MtCO e
Remark:

* = GHG emission calculation is according to the Agriculture, Forestry and Other Land Use (AFOLU) sector, which is not estimated.
** Calculated from the potential of GHG absorption of Green Urban Planning measures within Bangkok

cT.:.':“ 3rd Workshop on Net Zero Emission Business Opportunity under Bangkok — Yokohama City-to-City Program | 18 Oct 2023 16
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Average range of GHG emission reduction
potentials by 2030 (% of target) A \' ‘
e, ..mw. ot

( ( TS 10 50 Bl S et
=

Opportunity i
Decarbonizing the electricity grid

. Centralized renewables™

. Distributed renewables®

—s
—
—
Optimizing energy use in buildings S
88 New build standards ———
£ Bullding envaiope retrofits ——

EN HVAC and water heating —

Q Lighting upgrades —

—

@ Building automation and controls.

Enabling next-generation mobility G————
] Transit-oriented development —

Masa transit, walking, and cycling —

Next-generation vehicles

shared, connected EV-AVs]
ﬁ Commercial fraight —
Improving waste management L H

Source: C40
c‘,’.f‘:g, 3rd Workshop on Net Zero Emission Business Opportunity under Bangkok — Yokohama City-to-City Program | 18 Oct 2023

Bangkok Net Zero Transition Cycle

From initial gap analysis to robust reporting, the cycle ensures that businesses not only mitigate their carbon footprint but also

adapt, innovate, and thrive in a dynamically changing climate landscape

1. Measure
emissions !

8. Report & 2. Set objectives
disclose and priorities

2>

a2

3. Assess risk and
opportunity

7. Take actions &
monitor results

4. Set targets &
metrics

}

5. Formulate *Source: www.thecreagy.com
transition strategy

c‘,’.f‘:g, 3rd Workshop on Net Zero Emission Business Opportunity under Bangkok — Yokohama City-to-City Program | 18 Oct 2023
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Annual GHG Emission Reduction Targets %~

eren

s OECC
+ The target of 10.15 MtCO2e/yr is break downed the annual targets in each sector.
+ In 2024, Bangkok will work to reduce additional 1.02 MtCO2/year.
2024 2025 2028 2029 2030
0.40
(0.57) (L)
(0.05) (1.12)
(2.00) 1.02 (0.10)
" MtCO2/yr 2.02 10.20)
§  (4.00) MtCo2/yr
k5] 3.13 (0.30)
éf\ (6.00) MtCO2/yr 4.20
[ .
ey MtCo2/yr (€.40)
c
o2 (8.00) 6.17
E = . MtCO2/yr (0.50)
o 8.18
o E
z (10.00) MtCO2/yr (0.50)
w Transport mStationary Energy  mWaste management 1045
(12.00) MtCO2/yr
cT.:.':“ 3rd Workshop on Net Zero Emission Business Opportunity under Bangkok — Yokohama City-to-City Program | 18 Qct 2023 19

Bangkok 10 Million Ton CO2 Project

m Q7 =  ®

Stationary
Energy

Solar PV rooftop Efficient lighting Efficient Efficient air- High-efficiency
| refrigeration conditioning electric
- - appliances
R A soum "IN 1

:"‘ -

oy W R

o b ¢ T

[ | 1 '

- oo = o I[2

= §':' Non-motorized ~ Low-emission Public Transport
© transportation vehicle Infrastructure
S=—— == e LI

@ o=

"h' =

s K I]]] @

Reduction Recycling

i
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Examples of policy that can contribute to 10 Million TQ,QO% Ppoject

e DB
WWNSNWEAIIRINUA=S20 SIAYNSIAGYD

(?iamaa'auﬁ) (lﬁiiﬂjﬁ‘%ﬁ) (\.Buﬂwﬁ)

Increase bus service in main and minor lines at single and cheap fares

Qavaa9NsY AT Uaoasiy nngaiBauciouusdy

Aewnadoui

I Safe bicycle parking at every point of transit

atvauulkifia ecosystem sowavowlwia

(Fowandoni ) (gunmi ) (riumoii )

Supporting the electric car ecosystem

asndunvunisignyy: dagaalinisugnue:s:auwaanysainsuavas

Creating Waste Sorting Model and Developing Comprehensive Waste Sorting at the District Level

= Fduauuniswavivavls:srsunazensulillufunFides
= !
I3

Support the conversion of public and private space into green space.

e = SN

PSS . do o S
Uaﬂ(’l ulidudu aswﬁunmuumta-ﬁmwonsaon!un:ns‘o

Planting a million trees, creating a green wall to filter dust across the city

— -

vicuunuuushasviatiounsvinw (Digital Twin) waldrvuwua:udUsyribon —
-
Development of virtual Bangkok model (Digital Twin) for planning development and solving city problems

W ST TN L 5 WL e o L T ‘L

i (5L ‘) N2 ot

Bangkok’s
Climate Change Master Plan

¥ Transport

Bangkok
Waste &
Wastewater
Action Plan

Bangkok 3] Bangkok
Urban Green i Adaptation
Plan

Bangkok Energy Action Plan

BMA Net-Zero Energy Actions
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Together we can build a city we want...

#&" i
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Bangkok in 1995

The
reagy

Conserve energy

Switch to LED 5445

Higher air con temp by 1-2°C
Change to high efficiency
electrical appliance =z

Minimize fossil fuel

- Walk and bike more
- Public transport

- Carpool

- Consider EV

Consume sustainably
Eat less beef
Opt for reusable products over
disposables
Recycle

Bangkok in 2023
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Bangkok in 2050

Educate yourself

- Be aware of risks and opportunities
related to climate in your profession

- Seek knowledge based on science

Investin the future

- Understand business sustainability

- Study carefully climate disclosure
before making investment decisions
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“We are the first generation to feel the impact of climate change,
and the last generation that can do something about it.”

President Barack Obama
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