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Driving Energy Transition with

Bangkok
Energy Action Plan

Boonrod Yaowapruek
Managing Partner, Creagy

4thWorkshop on “Net Zero Emissions Business Opportunity
under Bangkok-Yokohama City-to-City Collaboration Program”

21 June 2024 at Grand Ballroom, Centre Point Terminal 21, Bangkok

Key Themes in 2024

Regulatory Transitionin
Temperature Record - y 8

Healthy Green Climate Capital Inflow
Competition
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Driving Toward Bangkok a Sustainable City

Bangkok aims to integrate sustainability into the city's operations, improve resource and energy efficiency, and promote
public participation for a sustainable Bangkok

Governance and Management ~
& z@ Resource and Waste Management
T A Sustainable
/};zvfﬁ\ Bangkok Green Urban Space

A\

N

Clean Mobility

BMA-Yokohama City-to-City Collaboration Project 3

[ Food

Bangkok aims to become the net-zero city by 2050
Bangkok needs to transition its energy, transportation, and waste systems to achieve net-zero greenhouse gas emissions

GHG Emissions Reduction Target by 2030 and 2050

Bangkok Climate

Change Master Plan

aiming cut additional
Bangkok -
10 Million Ton CO- 10 million tCO2e by 2030
Project and pursuing toward net-

zero emissions by 2050

3rd Workshop on Net Zero Emission Business Opportunity under Bangkok — Yokohama City-to-City Program | 18 Oct 2023 4
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Bangkok Energy Action focuses stimulating investment
in Energy & Transport Actions (2024-2030)

10.15 MtCO2e

0.6 MtCO2e 0.01 MtCO2e

Transport

Bangkok Energy Action Plan

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

Energy Profile of Bangkok

11% 51% 58%

of the total final energy demand in of final energy demand in Bangkok was consumed of final energy demand in Bangkok came
Thailand was consumed in Bangkok. by freight and passenger transport. from oil.

cit
Unit: ktoe Y

Bangkok,
9,026

9,026
ktoe

Thailand,
76,634

100 3,500
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The Bangkok Energy Action Plan 2024 - 2030

BMA-Yokohama City-to-City Collaboration Project

Key Measures for Energy Actions in Bangkok

BMA-Yokohama City-to-City Collaboration Project
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Bangkok Energy Action Plan 2024 - 2030

2024 2025 2026 2027 2028 2029 2030

Strategyl: SCALE UP ENERGY EFFICIENCY

Promotion of energy efficiency by replacing high-efficiency equipment (million unit) 1,050 2,069 3,162 4,193 6,188 8,201 10,112

Residential sector 520 1,040 1,579 2,105 3,121 4,074 5,002
Commercial sector 278 557 853 1,138 1,670 2,139 2,675
Industrial sector 251 472 730 950 1,397 1,987 2,436

Strategy 2: SHIFT TO RENEWABLES

Installation of solar PV rooftop (MW) 60 120 200 280 370 518 635
Residential sector 30 60 110 160 210 310 427
Commercial sector 10 20 30 40 60 84 84
Industrial sector 20 40 60 80 100 124 124

Strategy 3: STIMULATE SUSTAINABLE TRANSPORT

Promotion of sustainable transport (million liter) 160 321 481 641 962 1,283 1,603
Promoting public transport - - - - - 266 561
Promoting the use of low-emission vehicles 148 295 443 590 885 914 914
Non-motorized transportation 13 26 38 51 77 103 128
Bangkok Energy Action Plan 2024 -2030 CREAGY 9

Bangkok Energy Action Plan 2024 - 2030

Self Investment Third Party Investment Partnership Investment

Example of Programs
Own Energy Service On bill

Loan Bond Leasing " . BOT BTO BOOT
Budget Performance contracts Financing

Measures implemented directly by BMA

¢ Theimprovement and installation of high-efficiency air conditioning in the
BMA building

*  The conversion of BMA's waste collection trucks into electric vehicles v o [¢) o v v v

Measures undertaken by BMA to facilitate an enabling environment for private sectors
* Supporting the transition from conventional motorcycles to electric

* Awareness raising campaign for GHG emission reduction ion energy and

transport sectors v
Measures implemented directly by private sectors
* The improvement energy efficiency in the private sector building v v N v v N
S ofsolarPVrooftopln thepnvate SECtOrbuI|dlng .................... G G G e e R
T G PR G G e R

Remark: v Financing options which can be implemented immediately
o Financing options which requires additional study or still be subject to certain regulations.

Bangkok Energy Action Plan 2024 -2030 CREAGY 10
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3 Driving Forces Accelerating Energy Transition

OO
O

‘J% ot
Jl @
tfo—OD

[

Policy & Legal

* National Energy Plan (NEP)

—
* Electricity regulations
« Carbon Tax Energy Sector
* Net-metering program meT [oe}
* Climate Change Act — hJ lTI

Technology

¢ Energy efficiency
* Renewable energy CCUS)
* EV * Biomass
Electrification * Nuclear
¢ Green hydrogen

¢ Decarbonization
* Renewable

* Energy Efficiency
* Electrification

¢ Carbon Capture (CCS,

11
The success of the Bangkok Energy Action Plan depends on many
elements and needs collaboration
Implementing EAP require Bangkok to
work with other government agencies
to align policies, programs and funding.
Policy &
Regulation
Bangkok’s neighborhoods are big
enough to provide economies and
efficiencies of scale of financing and \
provide additional opportunities from Technology
integration, compared with a single
system- or sector-based approach
1 Bangkok’s
© Energy Action
Plan
Moniltoripg 8 Partnership
Evaluation Implementing energy solutions
provides many opportunities for
/ partnership & collaboration in the
Stakeholder & transition to behavior change and
BMA will act as a link between Public investment
Bangkok’s ambition and higher- Engagement /I' I
level government’s targets [:j
12
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3rd Workshop on Net Zero Emission Business Opportunity under Bangkok — Yokohama City-to-City Program | 18 Oct 2023

14
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Leading by exam

BMA’s climate actions

Dr. Manaswee Arayasiri,
Department of Public Works, BMA, Thailand

The 4t Workshop on
“Net Zero Emissions Business Opportunity

ples wi

under Bangkok-Yokohama City-to-City Collaboration Program”

21 June 2024

Grand Ballroom, Floor C, Grande Centre Point Terminal

Bangkok, Thailand

Bangkok Masterplan on

Climate Change 2021-2030

BAU 53.93 Mt CO.e

10.15 Mt CO.e
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Bangkok Master Plan on
Climate Change 2021-2030

Energy Efficiency and Alternative Energy
Mitigation measures for residential, commercial,

public building and industrial sectors
1.Energy efficiency

Renovation and new installation of high energy
efficiency equipment include:

- LED lighting

- High efficiency Air Condition System

- Building Energy Management System (BEMS)
2. Alternative energy

- Installation of Solar PV rooftop

BMA Net Zero Policy

BMA Net Zero Policy is one 0
policies of Dr.Chadchart Sittip
Bangkok Governor to set BMA &
example model for low carbon
organization by using 3 principle
(C-R-0) includes;

1. C-Calculate is calculation of G
emission from BMA properties incl

- Buildings such as city hall, dis
offices, hospitals, schools etc.

- Vehicles such as passenger,
garbage truck etc.
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BMA Net Zero Policy

2.R-Reduce is reduction of
emission from BMA properties

- Installation of Solar PV Roof
roof of BMA buildings

- Using high efficiency air cond
system and LED lighting in BMA b

- Driving and promotion to chan
ICE vehicles to new electric vehicl
improve structure facilities suc
way, bicycle way and EV bus fe
support rail public transport.

BMA Net Zero Policy

3. O-Offset is pro
carbon absorption
project includes

- Increase green are
public park or mangro
forest

- “1 million trees plant
the city” Governor proje

Governor project
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Enfarcement of Building Energy Cad
law 10 New or Retrofitted building

» Announcement of Building
Control Committee B.E.
2566 (A.D.2023)
enforcement new or
retrofitted building which
have gross floor area > 2,000
square meters in 9 types
include, Education, Office,
Theatre, Shopping center,
Entertainment, Assembly
building, Hotel, Hospital,
Condominium, must design
follow BEC criteria of
building energy code law of
Ministry of energy

Enfarcement of Building Energy Coge
law to New or Retrofitted building

BEC = Building Energy Code

HEPS = High Efficiency Performance Standard
Econ = Economic Building

ZEB = Zero Energy Building
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Plan to Enfarcement of Building Energy
Code law 10 New or Retrofitted
building

2031

2025

2019

Development of BMA Building Desig

followed plan to enforcement of
Building Energy Code law

Good Level = HEPS
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BMA Environment Budget In
Fiscal year 2024

Budget (Million US Dollars)

- 8.47

0
27_92% 19.72% of Total Budg

46.6 (City environment ma
80 '81 Which was not specifi
' Climate Change Manag

5.74

= Organization Management
= Security

= Environment (Increasing Green Area, Solid Waste,Wastewater and Air Pollution Management)
= Economic and Commerce

= |nflastructure Development
= Public Health

= Social Development

= Education

m District Public Services

Key barrier/challenge of Climate
Financing Scheme in Bangkok

>

Limit budget: Need to find the balance between city developm
economic, infrastructure, public health etc.) and climate chang
management.

- City Tax and fees
- Budget from Royal
Thai Government

Carbon tax, Green Loan and Green Bond policies are difficult to be
applied by BMA, because it need to amend many of laws and regulati

Grants provided by domestic and international green and energy.
conservation funds are limited.

Business model is the solution to develop climate change mana
projects of BMA by public enterprise and private sector.
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On-site Private wire
PPA Business Model Diagram

Na/
-,‘\- Onsite Solar PV Rooftop (MEA investment)
|

l Solar electricity via private wire in the building (ME

Operation and

Maintenance Cost
<
o

ﬁ PPA payment
- (Discount Electricity bill
for Solar electricity use)

BMA = Bangkok Metropolitan Administration
MEA = Metropolitan Electricity Authority
PPA = Power Purchase Agreement

BMA and MEA signed MOU for co-development of smart city p
co-development of renewable energy and energy conservati
on 30 May 2024 at Bangkok City Hall (Sao Chingcha).
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CENTRAL PATTANA

Company Overview
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© Central Pattana 2020

© Central Pattana 2020
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Green Space

* 4 Low carbon
eco-friendly malls
in pipeline

Waste

* Reduce more than
22,000 tons of

landfill waste
Expanding 16 out of

42 malls roll out
in-rnall recycle stations
and road shows

Water

* Reduce Reuse Recycle
* Water Recycle
System
at 19 Branches

CENTRAL

Solar rooftop

+ 1% Solar Rooftop
in 2010

* Expected installation
30 branches by 2024

EV charging
* 100% In-mall

EV Charging
station by 2023

Forestation

* 1 million trees by 2050

+ Planting 200,000 trees
in 2023

+ Carbon absorption
7,000 tons in 10 years

tana 2020
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Bank of
SUSTAINABILITY

KASIKORNBANE PCL

Cv. ‘Walchid Marongenich
Firad Serior 'vicn Prasksent

YWECGNOMIC IMPACT

from climate change....

Fromn Swiss Re Institute analyss™ If ochieving the Pars
L which cowers 45 countrias aocounting Agresment temperature target
for 90¥ of global GDFin 2019_. of well below Jaf_.

Thailand is the 4%
country considered
the most GDP impact
of the physicl risks.

In the baseline 2-7 6°C
temperature rise
scenano, Thailand
would lose
33-36% of GDP

by 204E.
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Thailand Opportunities

[

Green

T !

0% Of new vehicks: saes in be

EV's by 205, 3% of wehicies new or refroiied bulidings: with &
procuned in Thal ind wil (be zes- ksl mea-of over 5,000 =7 Ik 2002

emission by 2130, T berefiis for
batiery manulach ring and supples.

o from 03 o nksn smeslier ones.

E Ry

Extra investment is needed fr transition to Net-Zero by 2030,

2020

$2iTrillion
annual climate rmitigation
investment need in 2030

12 of total imvestment \J

Required share of private in climate investment

80% share of
private invesiment needs,
as public investment will
be limited.

-,

X

A
"

r

4

Challenges..

= | 40% of EMDEs do not
reach an investment-
grade rating.

=  Therefore, most large
institutional investors
tend to aveoid investing
in these countries.




TOTAL INNESTMENT
Amount 1 — 1.5 USD Tn
(~2.5x GOP thm 2050)

0.7
million
— Jobs

Creation Bt

Only reallocated
As planned

Full Aavsoasnit of
Imvestments

Agriculture

f&"“ﬁx

KBank ©

growth for Thailand _
Cross Sector

e =,
Waste i 4 )
B Building

High efMciency

4 bubdings

el
il Smart

Manufacturing
Cimuar products & Indusiral
Pacexging

ESGled growth will generate up to

in investment and

0.7 mn new jobs by 2045, boosting Thailand's long-term competitiveness

reen bonds

Do carbon pricing an’%q
help to reducgg,_éﬁrbn 1emissions?

<

Carbon Prcing

Searca: GRETAR G B3 Taciabal AmEaas Poaan




~ KBank @
KBank GREEN'EINANCE

KBank's Sustainable Finance Commitment (Loan and Investment)

/ ]'-# _
ROVIDE / _ 73,397, 100,000 | 200,005

Business Opportunity
Beyond Financial Services

« et Zero in OUR
DWIN
DPERATIONS
{Scope 1 &2] by
2030

* Net Zero in OUR
AMANCED
PORTFOLID
[Scope 3 in ne
wiith Thailsnd =
aspirations",
amrelerating this
journey where
possible

IN"»*' EST
ﬂ'P'Pﬂ“ﬂ'r ¥

KBank ©

3
Climate Solutions
& Carbon Ecosystem

Green

s
WATT'S UP
Finance ot A

punbai




EnehevaliracinedAd ok Qn
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—_———————— e e e e e

Energy Transition Infrastructure

S

Green Finance
Selling renewnble power

back to the gridfend wsers gmm

‘GreenilloaniBroductsifor SME Customers
provide financial incentives for eco-friendly projects,
enhancing sustainability while offering economic benefits.

Solar Roofiop K-Energy Saving Guarantee EV Charger

[Ma. 100% Loan lmit, tern loon <8 prj (Max 100% Loar limit, term foan <7 yr} (M 100% Loan limit, term koan <7 pr)

Solar rooftop is the installation = A loan program that supports A loan program that supports
of solar cell on the rooftop to imvestment in energy efficiency investment in EV charger station
genaerate alectridty. The projects through sarvice from an installation to support EV.

o replace electicity
normally purchased by the mmieadwmgs
electricity autherity. Or the ensured by professional energy
electricity generated can also senvice companies (ESCO).

'H .

§milen fulvins : P e

Bausalua{ 1850 E aniu tar)
"::|r:||'|u|]u_l- 100 '\r"




miloaniProductsifor Retail Customers
nﬂ'l!rq:le:ﬂ interest rates for [ﬂ.l'dlaSﬂ- that benefit the environment.

R s s . K 0 5y e = fae _
Tusvitas ﬂﬁrﬂ‘!!ﬂﬂ'ﬂ.’l g Electric vehicles (EV5s)
mnamﬁmm 'UEHHHH" thmﬁu e (Mene. 100% Loan [mit, term loan <7 yr]
. Blectric wehides (Evs) offer substantial fuel savings,
with the added benefit of reducing environmental
impact through zero emissions.

Green home loans
(Nfeme. 110% Loan [mit. term foan <30 pr]

A loan program supports green homes developed
h by Green Developers, enhanding energy efficiency,
i leading to lower wtility costs, and reducing the
& L 10% g =r{1 ik mfmﬂl’_
TEa iT-Kda i
P

A
Py ey

- ‘ :
i WATT'S UP punfai

a-Markeip oy
I For Blaciivils ol ot

AH S
367 61 114

Acthin Users Halons S
m A noflshoration bebween FBsnk &
We are e-Markelplace platform : S a—

for electronic motorbike EME with colar roof

; . by aggregating renswabls
{ i snangy produdtion &
“ Saver Smarter & nonemnption dais fo get
Greener * -;i- = y S
+ REC Regicirabion

* REC Rsport & Dachbosnd
= Monoy Trnsler (K-Cash Conneol)

70



KBank €

Govemnment /

Sector i; Private Sector

COLLABORATION

is the key success
to transform to green economy

/me,,,}

Soowcw : b e indee cerypin SIIDD00 28] |71 2000ET
oo T EFLLEPRan o Ficd

KBank @
“Collaboration from all sectors will help everyone

not just survive but thrive in green economy”

amazon

Seeking INVOLVEMENT and ALIGNMENT
To Create Nationwide Impacts and to Enhance Standards for Ecosystems




International Supports on Climate Actions

Suzuki Kazuya,
Chief representative of JICA Thailand Office

21 June 2024

Japan International Cooperation Agency at a glance

B Implementation body of ODA of the govt. of Japan

B JICA's guiding vision "Leading the world with trust."

96 150

Overseas offices

developing countries
(as of July 1,2020)

and regions that
received assistance
(during fiscal year 2019)

M 50 years in Thailand

- 1954 First cooperation in Thailand
- 1974 Established Thailand office

I JICA Major Assistance Schemes
Technical Cooperation
- ODA Loans

- Grant Aids
 Public Private Partnership (PPP)
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JICA Cooperation in Thailand

The cooperation with Thailand started by
accepting 21 trainees in 1954.
This year marks the 70th anniversary.

Yen loan commitments: 2.429 trillion yen (7t largest)
Technical cooperation: 244.37 billion yen (3" largest)

Grant aid: 170.7 billion yen

Japan Overseas Cooperation Volunteers: 1,096

(As of the end of Japanese FY 2022)

Source: JICA Annual Report Data Book 2023

Contributions to Bangkok Area
over 70 years of cooperation

14 Bridges of

Bridges over Chao Phraya River
out of 20 in BKK Metropolitan Area

20%0f

Expressway distance under EXAT
among 8 highways in BMA

25%0f

Mass Rapid Transit distance in BKK
(MRT Purple, Blue, Red Lines)

85%0f

Passengers using International Airports
(Don Mueang & Suvarnabhumi Airports)

53%0f

Total volume traded in Thailand’s container
ports in 2022 (Laem Chabang Port)

70 % of

Water production for BKK
From facilities where Yen Loan was used
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JICA can contribute to realize “Livable city Bangkok”

“Livable city Bangkok”

Private Sector
(Solutions)

Private Companies

Products/

Technaloqy Services Knowledge

| Matching I

Intervene,
Promote,

Facilitate,
Catalyze

BMA
(Needs)

@PM 2.5/ Air pollution (Multi benefit(Mitigation))
@Urban Flooding (Multi benefit(Adaptation))
@Traffic congestions/ Safety(Multi benefit (Mitigation))

Current JICA Cooperation activities in Bangkok

Climate Change / Multisector

{ A
JICA’s Upstream project planning support for BMA'’s Climate Action Transport/Energy/Solid Waste/ Waste Water/ BMA
L ) Urban Green Planning
2023 | I ?|024
Air Pollution / PM 2.5
s = N\ N\ D
The Project for.SustamabI.e Management of PM 2.5 Prevention and Reduction Air Pollution (PM 2.5) MONRE/BMA
Measures, Thailand (Detail see ref. doc..)
\ 7 \ 7
. 2022 | {2025
Transportation -
a N a { 3
Project for Improving Traffic Congestions in Bangkok through the Establishment .
of Model Area Traffic Control (ATC) System (Detail see ref. doc..) Road Transportation BMA/RTP
\ 7 N J
20;;] I 2025
o { 3
Project for enhancing capacity of formulation of the Second Mass Rapid Transit .
[Master Plan in Bangkok Metropolitan Region (M-MAP2) (Detail see ref. doc..) Railway MOT(DRT)
\ -—
2021 | | 2004
Academic Research
TU,KU,.. BMA,
[The Project of Smart Transport Strategy for Thailand 4.0 (Detail see ref. doc..) [ Transportation Policy ] U . /
Chubu Univ.
2018 I 2854
1
i -desi i i i i KU,.. BMA,
.Advan_cmg Co-design of Integrated Strategies with Adaptation to Climate Change ] [ Adaptation ] % /
l in Thailand Univ. of Tokyo
2016| |2022

June. 2024
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Transportation, Urban and Regional Development

In response to issues such as improving traffic congestion caused by the concentration in
Bangkok which is expected to continue, it is important to expand public transportation, develop
TODs, and realize smart cities. In rural areas, it is necessary to make efforts to create inclusive cities

in light of the declining and aging populations and to correct the disparity between urban and rural
areas.

B Opened in November 2021

B Project Expenses
Total cost : 332.1 billion yen
Amount of loans : 268 billion yen

B To connect the suburbs to the central (263 Image of future development of Bang
km) by Japanese vehicles Sue Station area

M-MAP2

B To support the railway demand forecasting
and formulation M-MAP2 (Metropolitan Urban
Railway Master Plan).

Sustainable regional revitalization Bang Sue Grand Station
B For the issues such as depopulation and

aging in rural areas, Japan and Thailand will

share their own knowledge to co-create

practical strategies, policies, and systems Expected Results

related to regional revitalization. B Gvamme o hour B Resolving issues for sustainable

urban and regional development.

The Project for Improving Traffic Congestions in Bangkok
Through Area Traffic Control (ATC) System

€ Overall goal

The area covered by ATC system is expanded and traffic
congestion and environment condition in the area are
improved. [

area control utilizing real-time
traffic data

Optimal traffic signal timing by J

@ Project Purpose
ATC system is established in the pilot project area and
traffic congestion in the area is improved.

Current Situation

Traffic Control
based on Real
Time Traffic

Condition

@ Project Period : From April 2019 to February 2024
(Further extension for about 1 year has been agreed upon.)

€ Main Achievements s
v' POC of ATC system, which has bee successfully From Spot Control T
completed by September 2023, demonstrates to Area control

effectiveness of the system with the result of traffic
congestion (queue length) reduction by 20-30%.

v' The POC also shows possibility that the ATC
system can be effectively operated by using queue
length data detected by probe instead of those
detected by roadside sensors.

@ Future Plan

v Signal system Master Plan, which seeks future
expansion to an ATC system from “adaptive control
signals” that are currently being installed by BMA,
will be formulated.

v’ Further close consultation between BMA and JICA
experts on when and how to upgrade is necessary.
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The Project of Smart Transport Strategy for Thailand 4.0

Project period : June 2018 — March 2024

Overall Goal: Leap-frog strategy based on the concept of “Smart Transport Strategies” which
dually achieves the citizens’ QOL and a low-carbon society is disseminated.

Project Purposes:
O A methodology to evaluate the policy packages for realising the concept of “Smart Transport Strategies”
which dually achieves the citizens’ QOL and a low-carbon society is developed.

U “Sukhumvit Model”, a policy package for the Sukhumvit area to realise the concept of Smart Transport
Strategies, is proposed as an application of the methodology.

The Sukhumvit Model
. . Metropolitan Grand Design  Streets for All QOL-MaaSs
Q4 Principal Investigator
Connectivity [l  Shareability N Flexibility
Prof. THANARUK Theeramunkong —-—
Head, Intelligent -
Informatics and Service .
Innovation Research 5]
Center Thammasat
University =
Q
z
Prof. HAYASHI Yoshitsugu + —
Center for Sustainable
Development and Global
Smart City, Chubu University
Building Polycentric Transforming Streets to Mainstreaming
Bangkok Accessible to All Inclusive Social Space QoL

Digital Earth System: Seamless Visualization Platform for Urban and Transport Planning 9

ADAP-T(Advancing Co-design of Integrated Strategies with
Adaptation to Climate Change in Thailand) Project

o ~ Project period : May 2016 — May 2022
Q Principal Investigator

Associate Prof. Thanya Kiatiwat Prof.OKI Taikanl The University of Tokyo
Kasetsart University

Project Purpose
Resilient and sustainable solutions for climate change are developed by:
1)Knowledge base for climate change is established

2)Appropriate adaptation measures for select themes under 6 water-related sectors are identified

3)Adaptation options are co-designed as consolidated information for Thai Government to utilize for
climate change response

The impact of urban flooding to transportation was analyzed

O Analysis of precipitation patterns and evaluation of vulnerability and adaptability options based on a rainfall-inundation
model

U Road flooding risk map (visualization of vulnerable areas)
O Analysis on cost-effective adaptation measures for reducing flooding depths

Simulation framework: Rainfall =» Flood =» Traffic

Historical/Design Rainfall Flood Model Road Network
Analysis Model
76 stations
Data period: 2000-2016
DEM 5 m Resolution

The research results of the ADAP-T should be beneficial for actual planning and implementation of urban
flood risk reduction by BMA. | |

The Science and Technology Implementation-Type Technical Cooperation Project for Flood Risk

Reduction in Bangkok Metropolitan Area (based on the results of ADAP-T) is proposed. 10
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Development on Alternative Upgraded Bio-Diesel

H-FAME (Partially Hydrogenated FAME) or Premium FAME
Project period : 2010 - 2016

Project Purpose
Reducing CO, Emissions with Vehicle Biofuel Made from Nonedible Vegetable Oil

Overview of the Project
U Using Non-food biomass as a biofuel feedstock that does not compete with food crops
O Demonstrating automobile compatibility of high quality biodiesel through on-road tests

» Succeeded in developing upgraded bio-diesel which shows a very
high thermal and oxidative stability (possibly used as B100 fuel
+ and promising as a carbon neutral bio-diesel with ICE system)
> Meets with all of FAME standards (No new standards needed)
HFANE upgrading unit > Successfully finished/proved : On-road durability test in Thailand by
using a B20 fuel (20 vol% of H-FAME and 80 vol% EURO 4 petroleum diesel).

FAME production unit
@
U Co-benefit for
v' Palm farmers
H-FAME v' Current FAME manufacturers
v' Automobile Industry(stabler oxidation than EURO 5 petroleum diesel)
v' End use customers (affordable price)
Smooth transition can be realized by minimizing impact on existing
O economy and fully utilizing existing infrastructures
# Verification of automotive O For the Next Step

compatibility of H-FAME has Upscale demonstration is desired in cooperation with private sectors
successfully completed with

on-road test for 50,000km.

The project for promotion of Energy Efficiency by
introducing ZEB, ZEH and Heat Pumps in Thailand

Oveall Goal
Energy efficiency in Thailand will be improved by establishing the policy and technologies for ZEB/ZEH
and introducing heat pumps in industry, commercial, and residential sector.

Project Purpose
Energy conservation capacity to promote Zero-Energy Building (ZEB) / Zero-Energy House(ZEH) and
heat pump is strengthened.

+ Heat pump

—The Key technology for decarbonization

v' Heat pumps are technologies that collect heat from
thermal source such as the atmosphere and use it as
an energy in hot water supply equipment.

v’ ltis possible to efficiently generate thermal energy with
a small amount of electrical energy.

COP (Coefficient of Performance, or energy consumption efficiency) indicates how much
capacity (kW) can be extracted per 1 kW of power consumption. The higher the value, the
better the energy-saving performance. 12
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Third Country Training Program
Renewable Energy Technologies and Knowledge Transfer for

Strengthening and achieving ASEAN’s Sustainable Development
2023 - 2024

Partner organization:

Thailand Institute of National Science and
l o Technology Thailand International

Scientific and i
5 Development Cooperation Agency
Technological Research Agency

Project Purpose:

To transfer the knowledge and share experiences of renewable
energy technologies to ASEAN members for their strength and
achievement on sustainable development goals

Training Course outline

O To enhance the understanding on related policy and
implementation, technologies and practices of processing,
standardization, and commercial application of renewable
energy

4 To encourage researchers to gain more understanding on
sustainability assessment of renewable energy and its

utilization in environmental and sustainable contexts -

Third Country Training Program
Energy Resilience Assessment: Towards Climate Adaptable
Energy Systems 2023 - 2025

Partner organization:

National Energy Technology Center
(ENTEC), National Science and Technology
Development Agency (NSTDA)

Thailand International
Cooperation Agency

Project Purpose:

1) To disseminate knowledge on energy resilience concept
and provide hands-on training on energy resilience
assessment

2) To facilitate pilot energy resilience assessments in
ASEAN countries, in particular CLMV countries.

3) To facilitate the development of energy resilience
assessment hubs of knowledge in interested ASEAN
countries.

Contents

«Climate change and energy infrastructure
*Related national and regional policy landscape
*Energy resilience concept

*Energy resilience assessment

*ASEAN ERA Guideline

*Case studies

*Hands-on training

*Tabletop exercise

«Site visit 14
*Country report presentations
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Third Country Training Program

Training Program on The ASEAN Inclusive Program for ambitious climate
action through international market-based approaches (Planned)

Overall Goal

To enhance competence and develop capacity of officials and personnels in Thailand and
the Southeast Asia region in climate change management, as well as providing a
knowledge-sharing platform for senior executives and leaders from across different sectors
in Thailand to share their experiences and connects with each other.

Training Subjects (Draft):

(1) Introduction to Carbon Pricing and Carbon Project Developments

(2) International Collaboration towards NDC Achievement

(3) Engagement Policy and Implications of Participation

(4)  Article 6 Projects for Transformative Climate Action

(5)  Transfer Authorization, Registration, and Corresponding Adjustments
(6) Governance, Regulatory Framework and Institutional Set

(7)  Reporting to the UNFCCC

U ASEAN Carbon Pricing Conference

v’ Prior to the implementation of this training project, the
ASEAN Carbon Pricing Conference was held in Bangkok,

last November jointly organized by TGO, JICA etc. to

discuss the future of carbon pricing.

v The importance of ASEAN-Japan cooperation toward a
regional carbon market was reaffirmed at the conference.

The Project for Data Driven Dynamic Transport Management in Emerging Metropolis

for Climate Change Mitigation

To develop a visualizable analysis and evaluation method that fuses diverse
observation data in the Bangkok metropolitan area to provide practitioners
with a dynamic and high-resolution understanding of congestion and
greenhouse gas emissions from road traffic in the city. This will enable the
prediction of changes in traffic behavior and the associated effects on urban
road traffic congestion and emission reductions for district-level road traffic
control and urban traffic management measures.

1. Advanced Traffic Condition Estimation Methodology Using Data Fusion
Techniques

Estimates and predicts when, where, and to what extent traffic is congested
based on data fusion.

3. Development of an urban-scale macro-analysis method of traffic
conditions

Development of a method for analyzing the relationship between traffic
throughput and congestion propagation patterns for the entire regional road

Smooth road traffic

(reduce the number of starts /stops, increase speed)
- Traffic control (signal control, etc.)

- Traffic control (parking, control by vehicle type etc.)
- TDM (e.g., congestion charging measures)

Its relatively high social implementability and
significant impact on economic and social activities.

2. Evaluation of Transportation
Management Policies by Activity
Microsimulation
Microsimulation to Describe
People's "Daily Movement and
Activity Patterns
Creation of a platform

4. Proposal and Application of Microscopic Traffic Control Methodology

Compute signal control
with sensor information

network

and simulation to assist
officers

Principal Investigator: Professor Daisuke Fukuda Department of Civil Engineering, Graduate School of Engineering, The University of Tokyo
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Bangkok E-Bus Project

Outline

This project aims to displace internal combustion engine buses in the city, supporting the use of clean public transport in Thailand as a
whole by financing Energy Absolute Public Company Limited’s manufacture, including sell of E-buses for their introduction to Bangkok,
thereby contributing to a reduction in air and noise pollution as well as greenhouse gas emissions.

= Total 1,200 buses

= Signed Loan Agreement on December, 2023

=
manufacturing
plant (AAB)
Financing
Group company
Public buses operatd
Subleasing

Sell E-Buses PAYPOP Leasing contract

Co,, Ltd.
EV-Buses assembly EV-Buses leasing
subsidiary company subsidiary company

JICA can contribute to realize “Livable city Bangkok”

“Livable city Bangkok”
]

BMA
(Needs)

Private Sector Matching
(Soluens) )

Private Companies

@PM 2.5/ Air pollution (Multi benefit(Mitigation)

Intervene, @Urban Flooding (Multi benefit(Adaptation))

Products/ Services Knowledge Promote, @ Traffic congestions/ Safety(Multi benefit (Mitigation))
Technology Facilitate
Catalyze
18
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Measures to Support Energy Saving and

| Renewable Energy Investment

Mr.Wisaruth Maethasith

Energy Regulation and Conservation Division
Department of Alternative Energy

Development and Efficiency (DEDE)

The 4™ Workshop on “Net Zero Emissions
Business Opportunity under Bangkok
Yokahama City-to-City Collaboration Program”
21 June 2024

Energy Efficiency Plan — New Revision

EEP 2018

- Target: reduce Energy Intensity (FEC/GDP) by 30% by 2037, base year of 2010 (8.54 -> 5.98 ktoe/MBaht)
- Equivalent to a reduction of 49,064 ktoe/year from the Business as Usual (El)

- Assumption: GDP Growth of 3.8% p.a.

EEP 2024

- Target: reduce Energy Intensity (FEC/GDP) by 36% by 2037, base year of 2010 (8.54 -> 5.47 ktoe/MBaht)
- Equivalent to a reduction of 35,947 ktoe/year from the Business as Usual (El)

- Assumption: GDP Growth of 3.1% p.a.

- Target Energy Consumption Reduction of 64,340 ktoe by 2050 (EI Reduction of 40%)

- GDP Growth of 2.6% p.a. from 2038 - 2050

____________________________________________________________________________________________________

Source: DEDE
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Energy Efficiency Plan — New Revision (Cont.)

a get Savi S: Illd lly BUIldII Ig
35,497 ktoe Sectors

= Residential Agriculture  Transports

Compulsory Voluntary

« Energy management « Energy efficiency standards and labelling for equipment (3,568 ktoe)
standards in « Financial Incentive (4,904 ktoe) « Human Resource
designa-tec‘j factories « Promoting Innovation (I0T, Smart Technology, Big Data, Al) (317 ktoe) Development
?:yjézuli::)gs « Energy efficiency in transport sector (EV, All modes of transport) (15,341 ktoe) « Public awareness
. Enforcement of energy . I(Eénée(;gi:/toe;’;"laency in agricultural sector (Smart Farming, Agricultural Mechanization) « Research and
codes (Industry, Building, Development of
Residential, Agriculture) « Energy efficiency in residential sector (Efficient Home, Smart Home) (1,754 ktoe) technologies and

(937 ktoe) « Promoting energy efficiency in equipment utilizing renewable energy (Biomass innovations
boiler, biomass furnace, RE generator, solar thermal) (322 ktoe)

Energy efficiency in
road transport « Energy efficiency by the supply side - Generation, Transmission, and
(1,650 ktoe) Consumption (280 ktoe)

- Promoting Efficiency in generation and grid system

- Energy Efficiency Resource Standards (EERS)

Financial Incentive - Subsidy Program 20 - 80

Measure Overview

»  Subsidize equipment and machinery replacement (with approved high-efficiency ones) or innovative energy-efficient equipment

»  Subsidize for equipment and installation cost
- 20% for Designated buildings and factories when replacing with efficient equipment and machinery
- 30% for Designated buildings and factories when replacing with efficient equipment and machinery with approved innovative technologies
- 30% for non-designated buildings and factories, community enterprise, start-ups, or agriculturers

*  Supports up to 3 million baht per applicant

* Payback period no longer than 7 years

Examples measures
+ Installing variable speed motors used with the machine. e T

+ Replacement air compressors, high efficiency

+ To improve the power factor.

% Replacing high-performance electric motor
« Insulation

% The use of heat pumps

https://bit.ly/3bZLmnl

Source: DEDE




Financial Incentive — Board of Investment

/’ Smart and Sustainable Industry

~N

#*  Project implemented can be in the form of

guaranteed saving, shared saving, or chauffrage

-

*At least 1M Baht in investment (or 500k Baht for SME)

**Thai Greenhouse Gas Organization

Applicable Projects* Benefits

% ; i ** Exemption on import duty on machiner

%* Energy-efficient equipment replacement ¢ P P Yy Y

7 .

** Equipment replacement to utilize renewable energy *%*  3-year corporate income tax (CIT)

+*  GHG Reduction project (must be certified by TGO*) exemption — 50% of the investment cost
k **  Environmental impact reduction project /
4 Energy Service Companies (ESCO) Benefits

o . . . ) X Exemption on import duty on machinery

** Provide turnkey solutions for energy efficiency project o

o %* 8-year corporate income tax (CIT)

exemption — no CIT exemption cap

For further information

Leveraging Private Sector Investment via Energy Efficiency Platform

| Pilot EE Platform 1. Database
o5 -~ @ — Bottom-up energy-saving results,
I f Digitalized MRV System @ Policy decision making, NDC tracking,
0 m Smart Q Cloud Server and reduce Double Counting
Meter
Factory/Building . B A
+Sensors Collect and analyze energy-savings
1 Connect 2. Private-sector fundraising
]
y Blockchain

’.® Validator Node

trigger

ESCO EPC e Smart Contract

Innovative capital-raising methods approved
> (=7 by SEC es. ICO (EPC securitization), crowd
funding, Hedge funds, etc)

3. EE Reward Programs

Reward programs for further incentivizing

Facilitating Financing : Analyze and synthesize data for

investment platform

investment in energy efficiency projects

s

Incentive Ecosystem : Analyze and synthesize data for

investment platform OR reward programs in energy

efficiency or environment-related program

4. Promotion of Green Projects

EE Platform as a Technical Assistant

Trading of Energy Saving Certificates to
offset energy efficiency target or other

7

related environmental target

1. To build confidence for investor and reduce the cost of fundraising

2. To oversee technical aspects of energy efficiency projects and MRV process

3. Other technical matters

Currently being implemented
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Alternative Energy Development Plan — New Revision

AEDP 2018

- Target: 30% of renewable energy in the final energy consumption
- Equivalent to 29,411 MW in RE electricity generation by 2037
- 26,901 ktoe of RE Thermal, and 4,085 ktoe of RE in transports (Ethanol, Biodiesel, Pyrolysis Oil)

EEP 2024

- Target: 36% of renewable energy in the final energy consumption
- Equivalent to 73,286 MW in RE electricity generation by 2037
- 17,061 ktoe of RE Thermal, and 1,621 ktoe of RE in transports (Ethanol, Biodiesel, SAF, Hydrogen)

- Target Energy Consumption Reduction of 64,340 ktoe by 2050 (EI Reduction of 40%)

- GDP Growth of 2.6% p.a. from 2038 - 2050

Source: DEDE

Alternative Energy Development Plan (Cont.)

+ RE/Green electricity at an appropriate rate « Promoting management of feedstock for RE » Human Resource Development
« Tax incentive for RE generation supply chain « Public awareness
« Regulation overhaul « Promoting utilization of RE feedstocks as main

) + Research and Development of
fuel or for co-firing (e.g. wood pellet, RDF)

Promotion of Energy Storage System technologies and innovations

Promotion of decentralized RE « Promoting utilization of production waste for RE

.

« Promoting business matching for supplier and

Promotion of off-grid RE for rural area
consumers of RE

RE Forecasting for grid stability
« Promoting PR of successful cases and piloting

Research on the roles of hydrogen in . X X
. innovation RE projects
electricity sector

« Financial incentives via soft loans/tax incentives
for RE

Promotion of generation and utilization of

green hydrogen
« Promoting equipment utilizing RE e.g. biomass

furnace, etc.

« Promoting financing mechanism for RE e.g.
Thailand taxonomy and Green Financing

« Research on the roles of hydrogen in industrial
sector

« Promotion of green hydrogen generation
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Feed-in Tariff Rate (2022 - 2030)

Renewable Electricity Feed-in Tariff (FiT) Rate (2022 - 2030) Renewable Electricity Feed-in Tariff (FiT) Rate (2022 - 2030)
Community Power Plant for Grass Root Economy Pilot Project
FiT (Baht/kWh)
Fuel Type Duration FiT (Baht/kWh)
*FiT, **FiT,, FiT Fuel Type Duration
*FiT, | **FiT, | FiT

1. Biogas (Wastewater/Waste) e
All capacity 2.0724 - 2.0724 20 years Installed capacity < 3 MW 261 2.2382 | 4.8482 | 20 years
2 Wind Installed capacity > 3 MW 2.39 1.8736 | 4.2636 | 20 years

2. Biogas
All capacity 3.1014 - 3.1014 25 years

Waste/Wastewater portion < 25% | 2.79 | 1.9369 | 4.7269 | 20 years

3. Solar Photovoltaic

*Fit, (Fixed Feed-in Tariff) - constant throughout the duration of the project
Ground-mounted - all capacity 2.1679 - 2.1679 | 25 years **FiT,, (Variable Feed-in Tariff) - varies throughout the duration of the project

in response to inflation
Ground-mounted + energy storage

) 2.8331 - 2.8331 | 25years ***For projects in the following provinces: Yala Pattani Narathiwat and
Capacity 10 - 90 MW

Songkhla (Chana, Thepha, Saba Yoi, Na Thawi districts only) are entitled to
additional FiT Premium rate of 0.5 Baht/kWh

For further information, please contact email: wisaruth_ m@dede.go.th 1«

93









U A7 NV PED T FIRI ORI A 7V TEET
COERME., 7V — b NEIC ISR ST ST I T B TEIRI (AR D W oD FLHE L7223,
FIRI A OREA~DVH A7 AZTE LT BH A T2 27 10 B IO TERIL TUvET,




	JP_THA_2024_01-2
	JP_THA_2024_01-1
	空白ページ

	JP_THA_2024_01-2

	JP_THA_2024_01-3
	空白ページ




