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Appendix 1: List of member companies of 60+Earth Hour 2022 

 

 Member companies 

1 Pruksa Holding Public Co., Ltd 

2 PTT Public Co., Ltd 

3 Government Savings Bank 

4 Bangkok Expressway and Metro 

5 The Thai Bankers Association 

6 Metropolitan Electricity Authority 

7 Bangchak Corporation Public Co., Ltd 

8 Foundation for Environmental Education for Sustainable Development (Thailand) 

9 Thai Wacoal Public Co., Ltd 

10 Central Group 

11 The Emporio Place Condominium Juristic Person 

12 Canon Thailand Group 

13 Ek-Chai Distribution System Co., Ltd 

14 Metropolitan Waterworks Authority 

15 Bangkok Mass Transit System Public Co., Ltd 

16 The Stock Exchange of Thailand 

17 Suan Dusit University 

18 CP All Public Co., Ltd 

19 True Cooperation Public Co., Ltd 

20 Ampol food Processing Co., Ltd 

21 Electricity Generating Authority of Thailand* 

22 The Mall Group Co., Ltd 

23 Royal Thai Armed Forces Headquarters 

24 King Mongkut’s University of Technology Thonburi 

25 Provincial Electricity Authority 

 















International 
initiatives

supporting ESG 

Importance of GHG emission measurement, reporting and 
verification (MRV)



Corporate climate action, transparency and  
ESG Finance

Capacity
building

Mainstreaming
transparency
activities by the 
private sector

Institutional 
development

We promotes transparency of the private sectors which leads to ESG investments 
and increasing the competitiveness of companies in the global market.

ESG 
Investment

Corporate 
value 
Improvement

etc.

Innovative technology development and application



November,2022

To achieve our Carbon neutral society 

DISCUSSION PURPOSE ONLY JFE at COP27, Sharm El-Sheikh

JFE for sustainable cities and communities 

JFE Holdings

JFE Steel

JFE Engineering

JFE Shoji

Japan Marine United

Environmental 
Solutions 43%

Waste to energy plants,
water treatment plants, etc.

Energy Industries
21%

LNG bases, pipelines,
renewable energy, etc.

Infrastructure
21%

Bridges, port
and harbor facilities,
cranes, logistics systems, etc.

Recycling and 
Power Generation 13%

Revenue(FY2021)

508.2billion JPY

Group-wide

Others 2%

*Trading

Waste-to-Energy incineration Recycling

Wastewater treatment Waste heat recovery

Environment solutions



Biomass Solar

Wind Geothermal

Renewable energy Five Initiatives for 2030 - Focusing on the Circular Economy

10,560,000 t-CO2/y

Our Contribution of GHG Emission Reduction
Pest, Odor, Fire, Water & 

Air Contamination

Land Availability

Difficult to secure new 
Landfill space

Global Warming

CH4 Emission

Hazardous situations 
for the communities 
and local economies

Pollution



Power 
generation

(exported to the grid)

CH4

Reduction of CO2 
emission from fossil fuel 
consumption at power 
plant

Project emissions

CH4

Reference emissions

GHG Emission 
Reduction

CO2

CO2

CO2

CH4

Chonburi Clean Energy
Stoker furnace for Industrial solid waste

Location Bo Win, Si Racha District, Chon Buri
Capacity 360 ton/day (ISW), 8.6 MW

Waste to Energy Plant in Yangon City
Location Shwe Pyi Thar Township, Yangon City

Project participant (Myanmar) Yangon City Development Committee
Project participant (Japan) JFE Engineering Corporation

Photo : Takahashi

Expected GHG Emission Reductions]
4,067 tCO2/year (average)

Waste to Energy project in Bac Ninh Province
Location Bac Ninh province, Vietnam
Project participant (Vietnam) T&J Green Energy Company Limited
Project participant (Japan) JFE Engineering Corporation
Capacity 500 ton/day (MSW+ISW), 11.6 MW Image

Expected GHG Emission Reductions] 
41,805 tCO2/year (average)



Waste collection by replaceable battery EV 

Replaceable Battery Pack:40kWh

AC
Charging

DC Quick 
Charging

Time for Recharge

12 hours

40 Min.

3 min.
or less

Power produced by WtE can 
be stored and used for 

waste collection

- -to-Energy

Waste-to-Chemical

Copyright 2022 © JFE Engineering Corporation All Rights Reserved

Just For the Earth

https://www.jfe-eng.co.jp/en/360_jfe_engineering/



Overview of 
Hydrogen and 
Ammonia market
for energy 
transition

Visarn Lilavivat, Ph.D.
The 1st Net Zero Emissions Business Opportunity Seminar under Bangkok-Yokohama City-to-City Program

29 November 2022

COP27

Carbon neutrality in 2050 and Net zero 
green house gas emission in 2065

Stop using coal

Use more renewable energy
BCG Economy

2

Why Hydrogen

Oil Coal Natural
Gas

Current State

Energy

Future State

Energy

Hydrogen

Water (H2O)

Source: IEA

Hydrogen demand has grown strongly Hydrogen is the simplest element on 
earth it consists of only one proton and 
one electron

Hydrogen can store and deliver usable 
energy, but it doesn't typically exist by 
itself in nature and must be produced 
from compounds that contain it.

Hydrogen is an energy carrier, not an 
energy source. 

4

Hydrogen
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H2

Fuel cell

Hydrogen
Generation

Gas Infrastructure

Other
End Use

Material
Refining

Ammonia/
Fertilizer

Upgrading
Biofuel

Synthetic
fuels

Hydrogen
Vehicle

Battery

Renewables

Fossil

Electric Grid
Infrastructure

H2: Enabling affordable, reliable, clean, and secure energy across sectors

Hydrogen Economy Hydrogen Production

Terminology Technology Feedstock GHG footprint

White By-product Mixed N/A

Green Electrolysis Renewable 
energy

Minimal

Pink Electrolysis Nuclear Minimal

Yellow Electrolysis Mixed grid 
energy

Medium

Blue Gasification + 
CCUS

Natural gas Low

Turquoise Pyrolysis Natural gas Solid carbon

Grey Gasification Natural gas Medium-high

Brown Gasification Brown coal 
(lignite)

High

Black Gasification Black coal High

6

Hydrogen Production Pathway

Source: U.S.DOE

Hydrogen Production in Thailand

7

Current Future

Natural gas

Natural gas

8

Key opportunity

Hydrogen
Production

Key opportunity Growth prospects

Fossil fuel without CCUS

Hydrogen by SMR is the most 
common and lowest cost. This is 
an important technology pathway 
for near-term hydrogen production

Grey hydrogen may be replaced by 
lower carbon hydrogen in the long 
run with decarbonization goal.

Fossil fuel with CCUS
Blue hydrogen is a crucial bridge 
between grey and green hydrogen.

The strong regulations are pushing 
CCUS developments despite costly 
CCS processes.

Renewable

Green hydrogen, promising option 
for carbon-free hydrogen, it is a 
leading pathway to achieve 
decarbonization goal.

Reducing the cost of renewable 
energy and increasing performance 
of clean hydrogen production would 
allow green hydrogen to be 
economically viable

Biogas
Biomass

Growing biomass removes carbon 
dioxide from the atmosphere, the 
net carbon emissions of this 
method can be low, especially if 
coupled with CCUS in the long term.

R&D still needed to lower the costs 
to tap into the abundant biomass 
resource



Large-scale production

Low-cost

Emissions are lower than for gasoline-
powered internal combustion engine

Need CCUS

9

H2 from Natural Gas Reforming

Steam-methane reforming reaction
CH4 + H2O (+ heat) CO + 3H2
Water-gas shift reaction
CO + H2O CO2 + H2 (+ small amount of heat)

Grey Hydrogen

Hydrogen produced via electrolysis can 
result in zero greenhouse gas 
emissions (depending on the source of 
the electricity)

Potential for synergy with renewable 
energy power generation

10

H2 from Electrolysis

Biomass is an abundant domestic 
resource

Biomass/Biogas "recycles" carbon 
dioxide

Waste to energy

Can coupled with CCUS in the long term.

11

H2 from Biomass/Biogass

Waste

Biogas

Reforming

Hydrogen

Cost of Hydrogen by Process

Green Hydrogen Could Price Gas Out of Power Markets by 
2050 - Bloomberg

Production 
pathway

Carbon 
intensity 

(kgCO2/kgH2)

Current cost 
2019 

(USD/kgH2)

Projected cost 
2050 

(USD/kgH2)

Natural gas 
SMR (grey)

8 1.00-1.75 1.00-1.75

Natural gas 
SMR with 
CCUS (blue)

0.4-2 1.4-2.9 1.3-2.8

Electrolysis 
(green)

2.5-4.5 0.7-1.6

12



Ammonia 
utilization 
technology

13

Maximum Volumetric Hydrogen Density 
about 45% higher than that of liquid hydrogen

Easy to Liquefy
9.2 bar at 25°C/-33°C at 1 atm

Direct use
Fuel, Chemical

14

Ammonia as a Hydrogen Carrier

Hydrogen gas turbine

Ammonia gas turbine

Hydrogen fuel cell generator

15

Power Generation

16

Battery & Hydrogen Vehicles
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Alternative Fuels for ships Opportunities for Hydrogen

18

Hydrogen fuel cell promise in many sectors

Vehicle
Fuel cell electric vehicle

Shipping and aviation
Hydrogen-based liquid fuels

Buildings
blending hydrogen into existing natural gas networks

Industry
Heating and raw material

Power generation
Hydrogen fuel cell and hydrogen-based fuels

Source: IEA

Daimler AG fuel cell truck

Source: EPPO 2021

19

Player related with Hydrogen

Low-cost clean hydrogen is the key for decarbonization.

Research on green hydrogen and ammonia is the key for 
low-cost hydrogen.

R&D on CCUS is a crucial bridge between grey and green 
hydrogen. It could couple with Biomass/Biogas in the long 
term.

Ammonia potential medium as a Hydrogen Carrier

Fuel cell system appropriate for commercial and heavy 
transportation.  

Cost performace and durability are the main challenges.

20

Conclusions



Thank you

21

Visarn Lilavivat, Ph.D.

Renewable Energy and Energy Efficiency Research Team 

Low Carbon Energy Research Group 

National Energy Technology Center (ENTEC)

114 Thailand Science Park (TSP), Phahonyothin Road,

Khlong Nueng, Khlong Luang, Pathum Thani 12120, 
Thailand

Tel: +66 2564 6500 ext 4744

Email: visarn.lil@entec.or.th

Contact









Development of

November 2022 
Climate Change Policy Headquarters

City of Yokohama

What is YSCP?

(Yokohama Smart City Project)

1

We were selected by the Japanese government as a "Next-Generation 
Energy and social system demonstration area."

Renewable energy should use existing power networks. 

Peak shifting and peak saving should also be 
part of the objective. 

Yokohama

Kitakyushu

Keihanna

Toyota

The Main Theme of activities in four areas

History of Yokohama Smart City Project Selection

2

Performance/Target
HEMS 4,200site/4,000site),  PV 37MW/27MW),  EV 2,300/2,000

CO2 Reductions 39kton/30kton , CO2 Reduction Ratio 29%/25%

Yokohama Smart City Project (YSCP)

3

CEMS

EV

BEMS

Battery SCADA

FEMS

HEMS



From Demonstration of YSCP

to Implementation

4

8 secretary members

16 general members

Yokohama Smart Business Association

Power
saving
amount 

Achievement of an 
-

Use BEMS to verify public 
facility demand response

Promote local energy production 
for local consumption

Actual Implementation Based on Public-Private Partnership

5

Implementation example

Power supply to Minami Ward office

6

Heat
Elec

Heat
Elec

Self Operated Grid

Before

After

Low Volt.

Hi Volt.

Electric

Utilities

Electric

Utilities

Extra Hi Volt.

Extra Hi Volt.

Specified

Supply

Minami Ward Total

Yokohama City 
University Medical Center

Minami Ward 
administration office

Minami Civil 
Engineering Office

Energy Management based on specified supply

7



Implementation example

Virtual Power Plant abbreviation : VPP

8

Yokohama type virtual power plant

Energy Saving -Virtual Power Plant-

9

Implementation example

Energy Saving of New City Hall

10

Yokohama Island 
Tower

New 
Yokohama 
City Hall

Area Energy Network with neighboring building, Yokohama Island Tower
Installing CGS, etc.
Improving environment, disaster prevention and economy 

by installing equipment

Energy Saving -New City Hall-

11



Extended use of energy with the use of the next-generation large fuel cell
Energy optimization between multiple facilities with the use of AEMS
Total energy management through the self-consignment of power, including remote facilities
Promotion to grow the low-carbon society through the introduction of large fuel cells and greater energy management

12

Initiatives on the extended use of energy in the Minatomirai area
Installation of CGS 1,000 kW 2 units and Genelink 195 RT 2 units
Extended use of heat and electricity in conference centers, exhibition halls, and hotels
Improvement of environmental friendliness, disaster risk reduction capacity, and economic efficiency through 
introduction to facilities

CGS introduction in PACIFICO Yokohama

Tokyo Gas Engineering Solutions Corporation established an energy center in the Tsunashima SST and introduced 2 units of 
gas cogeneration 370 kW, a Genelink 700 RT, and a turbo refrigerator 400 RT.
Electric power, hot water, and cold water are supplied from the energy center to research institutes, commercial facilities, 
multiple dormitories, and hydrogen stations inside the SST.
With the use of high-performance CGS, a further reduction of fossil fuel consumption and CO2 emissions were achieved.
Improvement of disaster risk reduction capacity and contributions to regional revitalization are also expected.

Establishment of an energy center in the Tsunashima SST

CGS introduction into the heat supply in Minatomirai 21
Initiatives on the extended use of energy in the Minatomirai area
Through installing CGS 2,000 kW to secure power inside plants and supply steam and cold water to communities via 
existing piping, we aim to achieve peak power measures and increased high performance.
In addition, improve BCP by installing a 1,600 kW generator for disaster countermeasures.

New Yokohama City Hall DHC
Initiatives on the extended use of energy in the new city hall
Extended use of heat with the adjacent Yokohama Island Tower
Installation of CGS and Genelink
Improvement of environmental friendliness, disaster risk reduction capacity, 
and economic efficiency through introduction to facilities

Various Initiatives by YSBA Member Companies

Extended use of energy by Technology Center, Taisei Corporation

13

Disseminate the Initiatives of 

Yokohama to the World

14

planners around the world

JICA,JBIC,ADB,WB, etc.

Yokohama

Support on Urban Development through PPP
PPP dialogue to provide urban solutions

Private Sectors 
and Academics

B to B and Academic Collaboration
Private Sectors 

and Academics in 
Yokohama

City to City Collaboration

Country JapanBilateral Cooperation

Collaboration with aid and 
international agencies

Technical Cooperation on 
Urban Development

City

Towards a Sustainable City Management in Asia

Chinatown Minato Mirai Yokohama Port Opening 
Memorial Hall

House
Sankeien Garden Zoorasia Yokohama

Thank you for your attention.
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Macnica's Zero Carbon Initiatives

2

Global Coverage
Confidential

3

Semiconductor
Networking
New Business

HQ

Sales Design R&D

EMEA Asia Pacific
Japan

Americas

Yokohama
Shanghai

Taipei

Voronezh

Bangalore

San Diego
Dallas

Paris
Seoul

San Jose

Milton Keynes

Sao Paulo

New Jersey
Madrid

Israel

New Delhi Los Angeles

Shenzhen

Nagoya

Osaka

Ibaragi

Shinagawa

Utunomiya

Matsumoto

Fukuoka

Melbourne

Beijing

Ho Chi Min

Hanoi

Bangkok
Kuala Lumpur

Jakarta

Penang

Singapore

Yangon

Minneapolis

Schaumburg

Austin

Denver

Orange County

Boston

Florianopolis
Porto Alegre

Regensburg
Munich

Ingolstadt
Dortmund

HyderabadPune
Manila

Hong Kong

Petaling Jaya

Verona

© Macnica, Inc.Confidential 4

Industrial DX Circular Economy Business

CrowdANALYTIX



© Macnica, Inc.

AI Research & Innovation Hub

Confidential 5 6

Waste management

Energy Saving Equipment Energy Management System

Battery

PV EMS

EVC
Building 
Factory

7

Case study

8

(1) Local treatment of wasteMedical
and food waste generated in the region is 
dried within the region and reused as 
compost for vegetable gardens, while 
greatly reducing disposal costs.



On August 2021, Cleanwatts inaugurated the 1st REC (Renewable 
Energy Community) in Portugal 

Cleanwatts makes it easy to build and manage clean energy 
communities that deliver measurable positive impact locally.

Simplifying complexity, 
unlocking value for our clients.

Possibility of zero investment for local
generation + storage + sourcing
(Cleanwatts supports all costs)
Savings on energy costs
Technology deployable anywhere
Load management + forecasting
Advanced reporting

Cleanwatts | Proprietary & Confidential (June 2022)
10

® Buildings use case: Argatintas
Symington own and manage three distribution companies dedicated to the sale and marketing of Port wines and
other wines owned and produced by the family: Portfolio in Portugal, Fells in the United Kingdom, and Premium
Port Wines in the USA

Monitoring points: 331 circuits (20 gas meters, 108 electrical meters, 24 water meters)
Annual consumption of electricity: 2.8 GWh
Annual consumption of water: 5 156m3

Annual consumption of gas: 9 931m3

Kisense® used to aggregate consumption data from all production sites and integrate data (units of wine) from
another platform (via API)

x20 x108

9,931 m3/ 2.8 GWh/

x55

5,156 m3/

331 circuits 



next generation technology

perovskite solar cell

https://www.youtube.com/watch?v=ADzXL-fpj28
CBC broadcast on perovskite

https://sauletech.com/
Company in Poland

http://www.dazhengtop.com/en/
Company in China

2022
15

15

Inventor of perovskite Professor Miyasaka, the inventor

2022
15 years life15%
conversion efficiency

Implementation demonstration started with Professor 
Miyasaka brand products!

Mass production of perovskite, starting from August 2022

Factory of perovskite
https://drive.google.com/file/d/1s8miCL4_KLnzyMeSA2xElQ-
Ta5eDETam/view?usp=sharing_eil_se_dm&ts=63046179

https://drive.google.com/file/d/1HHKD5EaeZWcdXTjpHtH3sPVZc2OdOX8h/view?usp=sharing_eil_m&ts=63046a
b8

Manufacturer http://www.dazhengtop.com/en/
Address 298 1 4

Professor Miyasaka serve as advisor

Product
Module of perovskite solar cell of flexible plastic film-type. current module is, thickness: 1mm, size: 40X40cm

weight: 0.4kg, output voltage: DC 30V, output current: 0.2-0.3A

Feature
Perovskite solar cell can generate electricity under any weather condition (sunny, cloudy, rainy) and under indoor 

Realize solar power generation in various places

Where perovskites were not possible in siliconenable power generation.

film solar cellPower generation in
light, bendable, and low-light conditions
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3

Founded in 1924

98 Years of History

People-Centered 
Management

Comprehensive 

AC Manufacturer

handling both AC equipment and 

refrigerants

100+
Production Bases

In the World

¥3 trillion

Overall Sales

88,000+ 

Employees

Business Development in

170+

Countries

79%

of Daikin Sales are from outside

Japan

4

417 496 524

251
380 395

519314

306 328

425
285

369 327
496

704 675

0

500

1,000

1,500

2,000

2,500

3,000

1995 2000 2005 2010 2015 2019 2020 2021

1,005

1,828

642

2,309

Overseas sales ratio 16 29 47 64 77 79 78 81

2,829

890

398

2,274

billion yen

Fiscal Year

1,828

Consolidated sales for

FY2021

¥3,109.1B
AC

91.0

Chemicals

6.8

Other
2.2%
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7

Very low greenhouse gas 
emissions

8

During peakSummer time



9 10

All 
electricity 
used in the 
world

Other than air 
conditioner

Due to air conditioner

10%

90%

11 12
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15 16
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Air Conditioning ProductsBuilding Type

Residential

Small Comm.
> 2k m2

Mid Comm.
< 10k m2

Large Comm.
> 10k m2

Chiller Air Handlers Fan Coils

Room ACsVRVs

VRVs Chiller

Rooftops

Rooftops Fan Coils

Fan Coils

20

Hardware Dashboard

Monthly ReportsBMS

Building Control

Lighting
Pumps
Exhaust 
Fans
Supply Fans
Fire Alarms

Airside Chiller Plant

Fans
Valves
Dampers
Sensors

Chillers
Cooling 
Towers
Pumps

HVAC
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Machine learning and Optimization algorithms have been implemented with 
1) Smart sequencing focuses on combining the optimal chiller configuration. 

2) Smart Variable Flow optimize the balance between chiller input power and pump power

22

I. Plant efficiency ~0.9kW/RT 

II. Installation of iPM

III. iPM identified System Flow Issues through the inbuilt FDD which has now improve comfort and operation for the field FCUs 

IV. Plant efficiency jumped to ~0.62kW/RT, with optimized sequencing of chillers and overnight operation for 24/7 plant operation

I

I

Once iPM was installed 1 week of operation, Plant efficiency jumped ~0.62kW/RT, with 
improved comfort and operation

23



Development on Public 
Transport Electrification

in Thailand

wasintara@thecreagy.com

Wasintara Khuaikhoen

29 Nov 2022

Outline

Background & Study objective

Integrated Assessment of Public Bus Electrification

Integrated Assessment of Motorcycle Taxi Electrification

Roadmap for Development on Public Transport Electrification

2

3

Promote the replacement of a 
new car

New Business 
model and 
investment

Expected 
Outcome

Public Vehicle Electrification

CO2 emission reduction
Reduce PM2.5 problem
Increase the number of 
public passengers
Reduce traffic problems 
in urban areas
Reduce the imported 
crude oil from abroad

Background
Key Objective:
To support Thailand to develop 
Country-driven effective Financing 
and Business model solutions for 
upscaling public & private 
investment on public transport 
electrification.

Focused Modes:

Bus Van Motorcycle Taxi

Study Objective

4

1. Policy and 
Regulatory

2. 
Project 
Viability

3. Financing

Policy

Regulation

Financing solutions & 
De-risk instruments

Capacity
Development

Feasibility Study

Business 
Models
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I. Integrated Assessment of Public Bus 
Electrification

Status of public bus in Bangkok

Total cost of ownership (Diesel, NGV, and electric buses)

Financial and technical challenges for public bus electrification

Proposed business models for public bus electrification

6

In 2021, there are 3,786 public buses in service
Around 50% of buses are non-airconditioned diesel buses and have been operated for more than 29 years

Status of public bus in Bangkok

7

As of April 2022, there are 239 service 
routes of public buses. 
3 large operators operate in 225 routes, 
the rest of them (14 routes) are 
operated by SME.

Operators
Number of 

routes

BMTA 108

Thai Smile Bus 80

E Transport Holdings 37

Others 14

Total (excluding new routes) 239

New routes 30

Total 269

https://classic.set.or.th/dat/news/202204/22041019.pdf, https://thaismilebus.com/about-us/, 

https://classic.set.or.th/dat/news/202203/22035439.pdf

Types of bus
Fare (Baht)

Ceiling price
Central Land Transport Control Board

BMTA Private operators

Non-airconditioned 
bus 

10
(0.50 - 10)

8
(0.40 - 8)

10
(0.50 - 10)

Airconditioned bus 
(Old model)

13 21
(1.05 - 13)

12 - 20
(1.05 - 12)

13 - 21
(1.05 - 13)

Airconditioned bus 
(EURO)

14 26
(1.30 - 14)

13 - 25
(1.25 - 13)

14 - 26
(1.30 - 14)

Airconditioned bus 
(New model)

15, 20, 25
(1.25 - 15)

15, 20, 25
(1.25 - 15)

15, 20, 25
(1.25 - 15)

Remark: Numbers in () are the average fares per km of distance assuming that the longest distance is 20 km.
Source:  https://mgronline.com/business/detail/9620000039833

As of 21st January 2019, the Central Land Transport Control 
Board resolved to increase the fare. (Effective on 22nd April 2019)
For non-airconditioned bus, the fare was increased by 1.50 THB.

Route & Fare

8

Since 2003, a total of 6 fare increase were 
made, with an average increase of 5.68%

https://mgronline.com/business/detail/9620000039833, 
http://www.eppo.go.th/index.php/th/energy-information

Public buses fares account as 10.0%-18.4% of minimum 
income of people in Bangkok.

http://social.nesdc.go.th/SocialStat/StatReport_Final.aspx?reportid=3817&template=2R1C&yeartype=M&subcatid=11
Note: Affordability level (Affordability) according to the Sustainable Urban Transport Index is 3.5% - 35%.

Bus Fares



9

Replacement of 
new fleet

Reduce cost of maintenance.
Provide better service with reliable 
schedule due to the availability of 
fleet. 

escalating number of passengers
Reduce air pollution.

Fair adjustment 
of bus fare

Allow reasonable adjustment of bus 
fare to encourage the development 
of service quality.
Support from the government can 
be provided to specific groups, e.g., 
low-income groups, students, 
elderly.

Improvement of service 
standard

Reform service routes & networks.
Promote safety of public 
transportation.
Connect all mode of transportation 
Reduce traffic congestion and pollution

TCO of E-bus @ 5.60 THB/kWh

TCO of E-bus @ 6.60 THB/kWh

TCO of E-bus @ 7.60 THB/kWh

22 THB/kg

2 THB/kg

23.45 THB/kg

Total cost of ownership (TCO): Diesel, NGV, Electric Buses

10

If the NGV price increases to 22 THB/kg., the TCO of the NGV bus 
will be equivalent to that of the electric bus with an electricity price 
of 6.60 THB/kWh.

TCO of diesel bus is almost 5 THB/km higher than that of e-bus while 
TCO of NGV bus is about 2.30 THB/km lower than that of e-bus. 

Note: If price of gas is 400-450 Baht/million BTU, the retail price of NGV will be around 20-22 Baht/kg., as of April 
2022 with a pool gas price at 449.52 Baht/million BTU

Diesel price
26.8 THB/litre

NGV price 
15.59 THB/kg

Electricity price 
6.60 THB/kWh

4.54 3.29 
6.16 

-
-

3.00 
11.01 

5.90 

4.17 

5.27 

5.27 

5.27 

5.39 

4.53 

2.70 

1.14 

1.14 
1.14 

0.07 

0.07 
0.07 

 -

 5.00

 10.00

 15.00

 20.00

 25.00

 30.00

Diesel bus NGV bus E-bus

Cost of bus Cost of battery replacement
Fuel cost Cost of bus driver and assistant
Maintenance Cost GPS & e-ticket cost

27.41 20.20 22.50

Which vehicles type that operator should be investing?

11

Proposed option: Integrated End-to-End Financing Model

This model aims to bundle all services/products 
required for public bus electrification (mainly vehicle, 
battery, charging infrastructure) to provide integrated 
solution.

Key players include:

Integrated end-to-end service SPV: owning all 
assets required for public bus electrification 
through a long-term contract with e-bus 
manufacturers as well as charging infrastructure 
suppliers and providing integrated end-to-end 
service to the bus operators under long-term 
contracts with bus operators

Bus operator: running buses for public service 
under the long-term contract on provision of 
integrated service between integrated SPV and 
bus operators. An operator will be charged for 
integrated service monthly at the rate per km 
(operating distance) while the revenue comes 
from the collection of fares.
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Financial assessment of integrated end-to-end financing model

Concept: Find a charging rate for end-to-end service (THB/km) that allows an 
attractive investment return to integrated service SPV. (IRR > 10%)

NPV of the bus operator is negative; therefore, 
additional financial support is needed.

Items Unit
Number of buses in the fleet

30 buses 100 buses 500 buses

Total charge for end-to-end service THB/km/bus 30.00 28.75 27.75

Revenue from bus fares THB/bus/year 2,280,000

Annual ridership Passenger-trip 152,000

Bus fare THB/passenger-trip 15.00

Return on investment

1) Integrated service SPV

NPV MB 33.11 99.19 727.83

IRR % 10.15% 10.06% 11.15%

ROE % 13.54% 13.36% 15.60%

Payback Period years 12.75 12.84 11.90

2) Bus operator

· NPV MB (144.10) (394.97) (1,974.85)
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Scenario analysis on support needed for integrated end-to-end 
financing model

Items Scenario 1 Scenario II Scenario III Scenario IV
Number of buses to invest 500 vehicles
Total charge for end-to-end service (THB/km/bus) 26.75 27.75 22.95 22.95
Options for financial support from government only
- Exemption of corporate income tax (years) 5 years 5 years
- Subsidy for bus operation (THB/km) 4.80

Options for financial support from government or international agencies
- Investment subsidy for e-bus (%) 26% 23%
- Investment subsidy for charging infrastructure
- Risk guarantee Fee @ 3%

Size of fund needed (MB)
- Subsidy for bus operation (NPV over 15 years) 1,638.91
- Investment subsidy for e-bus & charging infra. 1,302.87 1,152.54
- Decrease of govt revenues due to tax exemption 244.66 - - 137.85 

Sub-total 244.66 1,638.91 1,302.87 1,290.39 
- Risk guarantee 105.23 105.23 86.36 88.54

Total 349.89 1,744.14 1,389.23 1,378.93 
Return on investment
1) End-to-end service SPV
· NPV (MB) 417.09 434.94 320.06 324.04
· IRR (%) 10.05% 10.06% 10.04% 10.04%
· ROE (%) 13.63% 13.37% 13.73% 13.89%
· Payback Period (years) 12.81 12.84 12.86 12.84 
2) Bus operator
· NPV (MB) (1,196.27) 4.07 4.07 4.52 
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Supports needed for public bus electrification VS 
existing subsidy scheme for electric personal cars

Scenario Financial options
Operating lease Integrated end-to-end service
w/o risk 

guarantee
with risk 

guarantee
w/o risk guarantee with risk guarantee

1 Exemption of CIT 274 379 245 350
II Subsidy for bus operation 1,878 1,983 1,639 1,744
III Subsidy for e-bus* 1,558 1,641 1,303 1,389
IV Subsidy for charging infrastructure 1,666 1,764 - -
V Exemption of CIT & subsidy of e-bus* 1,543 1,629 1,389 1,379

Remark: *Subsidy is provided for the investment cost of both e-buses and charging infrastructure in the integrated end-to-end service model.

Sizes of fund required for the operating lease 
model for all scenarios are slightly higher than that 
required for the integrated end-to-end service.

The subsidy for bus operation (Scenario 2) requires 
the largest fund.  

Rate of support per passenger-trip over the 15-
year lifetime 

Personal cars: 3.11 - 3.55 THB/passenger trip
E-bus: highest at 2.32 THB/passenger trip

Beneficiaries over 15-year lifetime

18,600 28,300 electric personal cars: 510 -
776 million passenger-trip 
500 buses: 1,140 million passenger-trips
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500-electric-buses fleet can reduce about 43,091 tCO2/year. 

Replacement of e-bus for existing diesel bus fleet reduces 
86 tCO2/bus/year.
500-buses fleet can reduce about 43,091 tCO2/year and 
generate revenues of about 29.02 MB for a 5-year 
crediting period. (@ 5 USD/tCO2)

GHG abatement cost of the support needs for promoting 500-public-bus electrification 
(Unit: USD/tCO2)

Financial options

Operating lease
Integrated

end-to-end service
w/o risk 
guarante

e

with risk 
guarante

e

w/o risk 
guarante

e

with risk 
guarante

e
1 Exemption of CIT 22.26 30.49 19.67 28.12 
II Subsidy for bus operation 150.95 159.42 131.74 140.19 
III Subsidy for e-bus* 125.22 131.92 104.73 111.67 
IV Subsidy for charging infrastructure 133.95 141.80 - -
V Exemption of CIT & subsidy of e-bus* 124.00 130.96 103.74 110.86 
Remarks:
1.The exemption of CIT only (Scenario I) cannot make the project feasible.
2. Subsidy is provided for the investment cost of both e-buses and charging infrastructure in the
integrated end-to-end service model.
3.The discounted amount of tCO2 over 15-year lifetime is 368,836 tCO2.
4. Exchange rate: 1 USD = 33.73 THB (Data from BOT during Jan Jun 2022)
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The proposed business model can remove key financial barriers 

However,  the remaining barriers need further actions taken by the government.

Clear target setting of public bus electrificationUncertain demand of e-bus

New model for bus operators (e.g., bus contracting model in Singapore -- fixed 
fee provided for the delivery of high standard services)

Bus fare, the main source of 
revenue of bus operators, is 

regulated and keeps low.

Improved permission process for charging service providersTimely and complicated 
permission process

Allocation of land and improvement of grid infrastructure to 
promote the investment on charging services.

Availability of land or space 
for charging infrastructure

Modernized Public 
Bus Service:

safe,
comfortable
punctual,
with high 
standard of 
service, and
environmentally-
friendly
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2. Integrated Assessment of 
Motorcycle Taxi Electrification

Status of motorcycle taxi in Bangkok

Total cost of ownership (Gasoline & electric motorcycle)

Financial and technical challenges for motorcycle taxi electrification

Proposed business models for motorcycle taxi electrification
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Market for Motorcycle Taxi
Key Figures and Information

Service Demand Size, 2020 
(ridership)

Service Supply Size, 2020

300 million passenger-trip/year 
(for BKK & metro)

5,564 motorcycle taxi stands
84,889 motorcycle taxi riders

Vehicle Supply Size, 2020

87,960 motorcycle taxis
Honda, Yamaha, Suzuki are the most 

popular vehicle brands

Existing motorcycle fleet profile

Number of total fleet (national and/or BKK), 
categorised by fuel type, emission standards or 
any other criterion that is available

E-motorcycle manufacturers or
operators or Pilot projects
Example: Edison, Elon, Tatung, Winnonie

Key stakeholders
Regulators: The 11th Military District, 
DLT, Metropolitan Police Bureau and BMA
Associations: The motorcycle taxi association
Large operators: Chatuchak, Rajthevi

Licensing & Routing 
Fare is partly regulated, but also subject to 
negotiation between drivers and clients
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Status of motorcycle taxi operators in Bangkok

According to the field survey, the status of 
riders is as follows:

Operating cost of public motorcycle taxi 
(excluding income of rider)

Most of them are individual operators. They own
vehicles and provide taxi service. Their income is
unstable, with an average of around 620 Baht/day,
varying from around 300-1,000 Baht/day.

Their expenses are approximately 4,800 7,750 
baht/month, divided into

(1) Loan repayment for vehicle: 2,500 - 3,000 
THB/month

(2) Fuel cost: 1,500 3,750 THB/month
(3) Others: about 800 - 1,000 THB/month.
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Which vehicles type that operator should be investing?

CAPEX & OPEX over 6 years (lifetime) TCO : THB/km.

Total cost of ownership (TCO): Gasoline and Electric Motorcycle Taxi

Model

Cost

Gasoline
motorcycle

Electric motorcycle model

NIU / NGT 
Sport

H SEM 
MOBILA G

E-TRAN 
MYRA Plus 

1

Strong S / 
Thunder

HONDA / 
PCX EV

Average

TCO (THB/km) 1.956 1.420 1.226 1.474 1.300 1.842 1.452 

Remark: From the field survey, the total distance in service of a motorcycle taxi is about 75 
km/day or 135,000 km over its 6-year lifetime. 
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Financial and technical challenges for motorcycle taxi electrification 
Technical Financial

Uncertain demand of electric motorcycles
Need for electric motorcycle model of which the battery
capacity is sufficient for 100 160 km/day
Existing models of e-motorcycle in the market (small size&
low speed) do not match with the needs of motorcycle taxi
drivers.
Timely process for local certification of new e-motorcycle
model by the manufacturers
Lack of awareness on safety of electric
motorcycles

Limited access to financing and lack of confidence from
financial institutions on EV manufacturers
Higher production cost of local manufacturers compared to
import cost (especially exemption of import tax)
No reference for residual value of EV, especially public EV
that commercial banks can apply for assessing project
financing

No universal batteries for all models
-

motorcycles
Limited technical capacity to maintain and repair of e-
motorcycles
Lack of confidence on the capacity of batteries and the 
limited availability of charging stations or battery swapping 
stations

Relatively high investment cost of e-motorcycle acquisition
Limited credits of operators to access financing
Lack of confidence from financial institutions and insurance
sector
Lack of confidence on sufficient charging stations and
unstable electricity price

Relatively high investment cost of battery swapping stations
Unstable electricity price

Uncertain demand due to small number of e-motorcycle
No clear standard and in-charge public sector on battery
swapping stations in Thailand leading to difficulties for
battery swapping businesses in accessing financial support
from the government
Timely and complicated permission process

22

Proposed Model: Integrated End-to-end Financing Model

This model aims to bundle all services/products 
required for motorcycle taxi electrification (mainly 
vehicle, battery, and charging infrastructure) to 
provide an integrated solution.

Key players include:

Integrated end-to-end service SPV: owning 
all assets required for motorcycle taxi 
electrification through a long-term contract 
with e-motorcycle manufacturers as well as 
charging infrastructure suppliers and 
providing an integrated end-to-end service to 
the motorcycle taxi operators under monthly 
or yearly contracts.

Motorcycle taxi operators (riders): providing 
service to passengers. Operators can rent 
electric motorcycles together with 
maintenance and charging services through 
the SPV. Operators will be charged for 
integrated service on a monthly basis while
the revenue comes from the fare collection.
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Financial assessment of integrated end-to-end financing 
model

Concept: Find a charging rate for end-to-end service (THB/year) that allows 
an attractive investment return to integrated service SPV. (IRR > 10%)

Source: https://www.global-imi.com/blog/electric-vehicle-battery-swapping-boom-or-bust

Items Unit Scenario I Scenario II Scenario III

Targets of e-motorcycle in 2030 units 10,000 85,000 650,000
Total batteries in 2030 pieces 15,000 127,500 975,000
Total modules of batteries in 2030 modules 750 6,375 48,750

Operating cost of operators

Baseline operating cost of operator THB/year 75,300
Service fee THB/year 42,000 40,500 39,500
Net savings for the operators THB/year 33,300 34,800 35,800

Return on investment: Integrated service SPV
· NPV MB 126.52 744.92 5,655.38 
· IRR % 10.50% 10.15% 10.56%
· Payback Period years 9.55 9.83 9.60 
Remarks:
1. The goal of the initial assessment is to find the rate of charge for end-to-end service (THB/year) that allows

an attractive return of investment to an integrated service SPV, i.e., the IRR of the investment is not less than
10%).

2. Scenario I: Assumed by consultants at 1,000 e-motorcycle deployed each year
Scenario II: All motorcycle taxi in Bangkok changes to e-motorcycle
Scenario III: Targets of national plan (30@30 policy)

It is feasible for integrated service SPV to invest on 
both e-motorcycles and BSS. Also, the operator can 
save monthly operating cost. 
However, it requires high investment cost for BSS in 
the early years and the SPV is facing risks on 
uncertain demand. 
The government support is needed for developing 
BSS infrastructure for electric motorcycle. 
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Scenario analysis on support needed integrated end-to-end 
financing model

Remarks: Scenario I:  Assumed by consultants at 1,000 e-motorcycle deployed each year
Scenario II: All motorcycle taxi in Bangkok changes to e-motorcycle
Scenario III: Targets of national plan (30@30)

Items Unit Scenario I Scenario II Scenario III

Targets of e-motorcycle in 2030 units 10,000 85,000 650,000 
Total batteries in 2030 pieces 15,000 127,500 975,000 
Total modules of batteries in 2030 modules 750 6,375 48,750 

Operating cost of operators
Baseline operating cost of operator THB/year 75,300
Service fee charged to operators (50% savings) THB/year 37,650

Investment subsidy needed
Total investment (e-motorcycle + BSS) MB 1,463 10,353 70,621 
Total investment (BSS only) MB 960 6,077 44,189 
% of totol investment (BSS only) % 30% 20% 10%
NPV of subsidy MB 288 1,215 4,419 
Subsidy per module THB 72,500 57,500 32,500 

Return on investment: Integrated service SPV
NPV MB 87.29 631.47 4,092.31 
IRR % 10.03% 10.06% 10.00%
Payback Period years 9.6 9.8 9.7 

Abatement cost
Total CO2 reduction tCO2 72,217 507,242 3,561,681 
CO2 abatement cost THB/tCO2 3,989.13 2,396.13 1,240.67 
CO2 abatement cost USD/tCO2 118.27 71.04 36.78 
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Roadmap for Development 
on Public Transport 

Electrification in Thailand
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Roadmap for Development on Public Transport Electrification 

2022 2023 2024 2025 2026 2027 2028 2029 2030

Public Bus

Motorcycle Taxi

Detailed design 
and preparation 
for pilot program   

Pilot program for a fleet of 500 e-buses

Long-term development of urban public transport 
system to ensure service quality

Full deployment of e-buses

Capacity building for all players

Detailed design and 
preparation for 
implementation

Installation of Battery Swapping stations to cover Bangkok and metropolitan areas

Capacity building for all players
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Preparation
(2022 2023)

Pilot
(2024 2026)

Full Deployment
(2027 onwards)

Government

International 
Support

Commercial 
banks

SPV

Bus 
operators

Setting clear target for pilot and long-term 
phase, 
Selection of financial packages,
Acquisition of fund for financial packages or 
revision of some existing scheme, i.e., BOI, 
investment subsidy,
Improved permission process for charging 
service providers
Allocation of land and improvement of grid 
infrastructure to promote the investment on 
charging services. 

Capacity building related to 
guidelines on EV technology and 
clear policy direction

Setting up SPV(s) with specialization on 
electric vehicles and charging 
infrastructure
Capacity development for technicians on 
EV and charging infrastructure

Capacity building for bus operators 
on running e-buses

Provision of financial support to SPVs 
and bus operators 
Provision of technical assessment 
support for commercial banks
Monitoring and evaluation the result 
of pilot project to ensure that all 
barriers are removed

Provision of soft loan to SPVs

Procurement of 500 e-buses
Investment on charging 
infrastructure

Running 500 e-buses for public 
service

Long-term development of urban 
public transport to remove 
overlapping routes and improve 
service quality 

New institution arrangement
New models for bus operators

Provision of debt financing (no 
preferential needed)

Providing lease for all e-buses or 
providing integrated services for all 
e-buses to bus operators

Running all e-buses for public service

Roadmap of operationalising financial mechanisms for public bus 
electrification in Thailand
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Roadmap to promote battery swapping stations for public 
electric motorcycle

Preparation (2022 2023) Implementation (2024 - 2030)

Government

International 
Support

Commercial 
banks

SPV

Operators / 
Drivers

Setting clear target for e-motorcycles and BSS
Development of universal battery
Considering appropriate level of financial supports
Provision of financial supports
Identification of the clear process of BSS licensing and in-
charge government agency
Identification of locations with reliable electricity systems for 
BSS 

Provide technical assistance in determining loans for BSS 
investment

Setting up integrated end-to-end financing SPV
Capacity development for technicians on e-motorcycle 
maintenance and repair of charging infrastructure

Capacity building and technical understanding on how to 
utilize e-motorcycle

Financial support to SPV, mainly for the expansion of BSS 
network

Soft loan for SPV for investing in e-motorcycles and BSS 
network 

Developing BSS networks to cover Bangkok Metropolitan 
Region
Providing services to motorcycle taxi operators

Providing service to passengers with GPS tracking for quality 
of service



29

Thank you for your attention.



Yokohama City has set three major introduction plans for next-generation vehicles*1.
*1 Yokohama City defines three types of electric vehicles (EV), plug-in hybrid vehicles (PHV), and fuel cell vehicles (FCV) as "next-generation vehicles".

Name of Plan Goal indicator Target Number Target Year (JFY)

Mid-term four-year plan
2018-2021

Number of next-generation vehicles in the 
city 10,000 Units FY 2021

Action Plan for Global Warming 
Countermeasures

(Area Measures Edition)

Number of next-generation vehicles in the 
city 9,000 Units FY 2020

Action Plan for Global Warming 
Countermeasures
(City Hall Edition)

Ratio of next-generation vehicles, etc.*2
in official vehicle for general purpose*3

owned by Yokohama City
* Next-generation vehicle + hybrid vehicle (HV)

* Official vehicles other than official vehicles for special 
purpose such as buses and fire trucks

100 FY 2030

*1,288,675 vehicles registered in the city (as of the end of March 2022)
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Number of next-generation vehicles in use in 
Yokohama City

EV PHV FCV

(Units)

electric vehicles (EV) plug-in hybrid vehicles (PHV) fuel cell vehicles (FCV)

Stationary type hydrogen station

Attraction and installation of hydrogen stations, subsidies for construction of hydrogen station, 
purchasing FCV
In addition to subsidizing purchase costs of FCV and hydrogen station construction, information exchange with 
business entity related to hydrogen stations is conducted.



Subsidy for installation of charging equipment for collective housing, subsidy for installation 
of V2H charging/discharging equipment
In order to promote the popularization of EVs and their use as power sources in the event of a disaster, etc., 
subsidies are provided for charging facilities for EVs installed in collective housing (condominiums, etc.) and 
V2H (Vehicle to Home) systems that allow electricity to be exchanged between houses and automobiles

Charging Station (Charging to EV, etc.)
V2H charge/discharge equipment

Therefore, it can be used as an emergency power source in the time of a disaster.

EV / PHV
Supply

Charging 
Station

V2H charge/discharge 
equipment

ResidentEV / PHV

Charge

When updating or newly introducing general official vehicles, next-generation vehicles should be 
introduced to passenger cars, and next-generation vehicles or hybrid vehicles should be 
introduced to freight vehicles in principle.

Yokohama city is aiming for introducing 100% next-generation vehicles by 2030 JFY.

Official vehicle for general purpose Official car of special 
purpose

For riding Freight Bus / Fire truck / Ambulance, 
etc.

The introduction of 
EV PHV FCV

in principle

The introduction of 
EV / PHV / FCV / HV

in principle

Renewal and new 
introduction of more Low-
fuel consumption vehicles

Target 2030JFY The introduction ratio of EV PHV FCV HV: 100

Partnership agreement with car dealers, etc. regarding the popularization and enlightenment of next-generation 
vehicles was concluded (November 2022)

A kick-off event was held in front of Sakuragicho Station on November 3rd.



Nissan has been present in the ASEAN region for 70 years, employing employees across R&D, manufacturing, 
logistics and Sales & Marketing operations. 

Nissan's manufacturing operations in Thailand are the brand's regional hub for ASEAN and the R&D center in 
Thailand providing testing facilities for 90 countries globally. 

Our long-term vision for empowering mobility and 
beyond

We aim to become a truly sustainable company, 
driving towards a cleaner, safer, and more 
inclusive world

Nissan Ambition 2030 lays out our plan to deliver 
superior value by empowering journeys and 
society through electrified vehicles and 
technological innovations

Electrification at the center of our strategy

Realize zero emission society through electrification
as a pioneer and global leader of EV








