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Paris Agreement & Global Goal

2

Paris set global net-zero 
direction for decades into 
future

1. Limit temperature 
increase to <2° and 
achieve net zero 
emissions by mid-century

2. Enhance resilience and 
adaptation to climate 
impacts

3. To align global financial 
flows with these 
objectives

Source: Climate Watch Data (2021)

83 Countries Now Have Net-Zero Emissions Goal
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Source: TSVCM
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Source: TSVCM



What are carbon credits and crediting mechanism?
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Carbon credits are the verified emission reductions 
from the registered GHG reduction projects. 

Crediting mechanism: 

Carbon crediting refers to a system that certifies 
units of emissions reductions and carbon 
removals/sequestrations generated through projects 
based on the difference between baseline and 
actual emissions or removals established through 
MRV (monitoring, reporting, verification) process, 
also called baseline-and-credit. 
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Source: Creagy 2022

Carbon reduction credits VS Carbon removal credits
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Role of Carbon Credit & Expected Growth Factors
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Carbon credit is playing an 
important role in the Net-
Zero Pathway.

Demand of carbon credit is 
estimated to be 
1,000-2,000 mtCO2/yr by 
2030 and 
3,000-7,000 mtCO2/yr by 
2050.

1. Carbon 
avoidance/reduction 
credits can support 
climate neutrality.

2. Carbon Removal credits 
can support net-zero 
emissions.

1

2

Source: World Bank

Role of Carbon Credit & Expected Growth Factors Typical steps for generating carbon credits
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Carbon Project
Investment 
Cycle

Typical Project
Investment Cycle

Example from CDM process

Example from power project

Remark:
Project Business development => aiming to produce Products (e.g. electricity, wood product, energy saving, etc)
Carbon business development => aiming to produce Carbon Credits that could be certified from the Project.



Map of National & Subnational Crediting Mechanisms
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Carbon Certification Standard
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International Standards National StandardsIndependent Standards

Clean Development Mechanism 
(CDM)

Joint Implementation (JI)

Nature-based Carbon Credits
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Source: University of California, Berkeley, Ecosystems Marketplace

Non-Nature (or Technology) based Carbon Credits
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Source: University of California, Berkeley, Ecosystems Marketplace



Mapping Demand and Supply of Carbon Credits
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Thailand

Voluntary

TCOP

Organizations

Products

Events

Individuals

Thailand Carbon 
Neutral Network Organizations

(Pre) Compliance N/A

Europe Compliance EU-ETS Organizations

Aviation Compliance CORSIA Airline

Global Voluntary

Carbon Neutral 
Now Organizations

Carbon offsetting 
services

Organizations

Activities

The demand for voluntary carbon credits is rapidly expanding 
in the past few years.
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The demand for voluntary carbon credits is rapidly expanding The demand for voluntary carbon credits is rapidly expanding 
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Forestry and land use credits are the most popular assets in 2021.
Thailand Voluntary Carbon Market is also growing, but the market size 
is still small.
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Thailand Voluntary Carbon Market is also growing, but the market size Thailand Voluntary Carbon Market is also growing, but the market size 
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Volume traded of TVERs during 2015-2021

1818
Source: TGO

Volume traded of TVERs during 2015-2021

1919
Source: TGO
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Inconsistent governance due to multiple voluntary programmes, 
lack of basic standardized rules or documents, and mixed views on what 
makes Quality carbon credit & Quality of claims are amongst key challenges.
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Supply of credits Market Demand of credits

The quality and integrity of 
carbon credits 

Complex issues of 
corresponding adjustments or 
double counting for voluntary 
credits

Limited risk management tools 
exist (e.g. limited use of contracts 
in secondary markets to manage 
price risk)

Tough to navigate for new buyers 
(e.g. requires technical and market 
know-how, understanding of 
independent standards, trusted 
references for pricing)

Uncertainty regarding the 
legitimacy of certain project 
types in the future 

Registering and issuing 
carbon credits need 
knowledge and money.

Limited financing and 
resources available for 
suppliers



The Premium T-VER is Supporting Global Goals and Aligning with the Paris 
Agreement, however, it has direct impact to project developer

21

-VER program is 
in the process of enhancing 
its quality at both carbon 
crediting mechanism level 
and at the program 
operational level.

This enhancement align with 
the Core Carbon Standard 
(CCPs), CORSIA eligible units' 
requirements, and other 
international standard.

Thus, registering T-VER 
projects and issuing TVER 
credits will be much more 
challenges in the future.

Source: TGO, Creagy

Certification 
bodies 

(e.g. TGO, VERRA)

Project 
Developers 
(e.g. B.Grimm)

Voluntary 
carbon credit 

buyers 

Carbon 
credits

Carbon 
credits
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Quality of claims
Climate Action 
Leading Organization 
(CaLo) by TGO
Climate Neutral Now 
by UNFCCC
Code of claim by VCMi

Quality of carbon credits
Article 6 Paris 
Agreement
CORSIA eligible units 
by ICAO 
Core Carbon 
Principles by iVCM

Inconsistent governance due to multiple voluntary programmes, lack of basic 
standardized rules or documents, and mixed views on what makes a quality 
carbon credit are amongst the key challenges in VCM
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Voluntary cooperation under Article 6 of the Paris Agreement

Article 6 of the Paris Agreement recognizes that parties may cooperate voluntarily in implementation of 
their NDCs, to allow for higher ambition and to promote sustainable development and environmental 
integrity.

Article 6.3 of the Paris Agreement introduced the concept of authorisation, by providing that the use of 
Internationally Transferred Mitigation Outcomes (ITMOs) to achieve Nationally Determined 
Contributions (NDCs) needs to be authorised by participating Parties. Authorisation is an essential part of 
voluntary cooperation under Article 6, because it determines when mitigation outcomes (MO) become 
ITMOs.

The different possible ways to interpret and implement Article 6 authorisation have implications for the 
attractiveness of participation in Article 6 activities, both for Parties and for the private sector. 

Transferring Parties will need to find a balance in establishing conditions that would encourage private 
sector participation for the generation of ITMOs in a given implementation period, while not hindering 
the achievement of their NDCs. 
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Source: Axel Michaelowa, adapted by Creagy (2022)
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Why does quality of carbon credit matter?

Independent 
crediting 

Mechanism

Bilateral / 
Multilateral 
Mechanism

Article 6.4 
Mechanism

A6.4 ER
Certified 
carbon 
credits

Mitigation 
outcome

Yes, Corresponding 
adjustment (CA) is 

required
No CA needed

OMGE NDCs CORSIA
Voluntary 

Market
Result-based 

finance
Domestic 

NDC

JCM

Crediting 
mechanism

Mitigation 
Outcomes

Host Country 
authorization

High quality 
credits and 
require CA

High quality 
credits but not 

require CA

No requirement 
on Quality of 
credit nor CA

Use Case

Code of 
Claim

Thank you
www.thecreagy.com
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Overseas Environmental Cooperation Center, Japan (OECC)

Jun Watanabe 
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Roles of OECC in the JCM

Roles of OECC promoting the JCM
Outreach activities

Providing JCM related information through website, 
SNS, mail magazine, help desk, seminars.

Project development support
Supporting companies to develop JCM projects 
through consulting work (site visit, study tour to 
Japan, supporting application to the JCM).

For more information about the JCM,,,

3

Movie

Good practiceWebsite & Facebook

Media Mail magazine, help desk, etc.

Please visit Carbon Markets Express website  -> 

COP27 Side Event

Promoting and Expanding Implementation of the Joint 
Crediting Mechanism (JCM) [Nov. 8 @Japan Pavilion]

4
https://enb.iisd.org/joint-crediting-mechanism-jcm-implementation



Supporting JCM Project development
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Pre-study on 
potential 
technologies
Meeting with  
potential 
project partner
Workshop

Maturity process  
toward business 
formation

Financial 
Arrangement
Study Tour
Discussion
with partner 
country

Applying to
JCM Model 
Project
Supporting 
application 
forms

Activity flow of the JCM model project development 
and support from OECC

Supporting to solve 
issues for project 

partners

Identifying project 
partners / 

technologies

Major steps for JCM Project development support from OECC

Bridging with 
Japanese 
companies

Recent JCM model projects supported by OECC

OECC has successfully supported over 20 JCM model projects in Asia.

Year Partner 
country Project 

2022 Thailand
Thermal Energy Supply and Methane Avoidance Project 
Utilizing Biomass mixed with Biogas from Wastewater in 
Fruit Processing Factory

2021 Indonesia Introduction of 3.3MW Rooftop Solar Power System in 
Woodworking Factories

2020 Myanmar 7.3MW Solar PV in Mandalay International Airport and Yangon 
City

Philippines 2MW Solar PV at Shopping Mall (JCM Eco Lease Scheme
Vietnam 2MW Solar PV for Pellet Factory

2019 Philippines Biogas Power Generation and Fuel Conversion Project in 
Pineapple Canneries

Mongolia Fuel Conversion by Introduction of LPG Boilers to Beverage 
Factory

JCM Financing Programme (JCM Model Project)

7

Examples of JCM Model Projects by Technology

8



50 JCM Model Projects have been selected!
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Total GHG reduction: 43,343 tCO2/year
Fuel replacement: 20,851 tCO2/year
Methane avoidance: 22,492 tCO2/year

Lowering electricity cost
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Good practice: Thermal Energy Supply and Methane 
Avoidance Project Utilizing Biomass mixed with Biogas

increase renewable energy use

Environmental benefits Benefits for project participant

Good practice: 
Promoting decarbonization strategies using the JCM

Site 1 [1.3MW]

Site 2 [2.0MW]

3.3MW Rooftop Solar Power System in Woodworking Factories

Contribution to AST Indonesia

Contribution to Sumitomo Forestry Group

JCM project @AST Indonesia (Sumitomo Forestry)

Energy cost saving

Power outage prevention

Initial cost reduction (JCM finance)

Monitoring 
system

Solar Power 
generation system

Replacing grid 
electricity

GHG reduction

Renewable energy (RE)

GHG reduction target was 
approved by SBTi (2018)

Climate Change A List for 5 
consecutive years (2020)

Supported the TCFD & 
started disclosure (2018)

Joined the RE100 (2020)
11

Expanding scope of the JCM
Not only conventional EE & RE but advanced technologies such as green 
hydrogen, EV, CCUS have potential to be applied to the JCM.

Focus areas of the JCM 
by Ministry of the Environment

Feasibility Studies of CCUS project using JCM

by Ministry of Economy,

Trade and Industry
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Renewable energy: green hydrogen, etc.
Green logistic: modal shift, etc.
Waste infrastructure: waste to energy, etc.

CCUS Project Using JCM at Sukowati Oil Field Indonesia

CCS Project in the Gundih Gas Field Indonesia

Guideline development and some feasibility studies are conducted in forest 
sector. (REDD+, afforestation/reforestation etc.)

Field studies for JCM forestry project
by Forestry Agency



Paris Agreement Article 6 Implementation Partnership

high integrity carbon markets, at COP27. [Nov.16, 2022]

Promoting international collaboration for capacity building related to the Article 6, 
including by sharing good practices and supporting the implementation of Article 6.

40 countries and 23 institutions have pledged to participate the partnership.

13https://www.env.go.jp/en/press/press_00741.html

Areas of work
Facilitate understanding of Article 6 rules and 
linkages with NDCs
Share good practices for institutional arrangements 
incl. authorization and recording
Develop an information platform for Article 6 
implementation
Conduct mutual learning and trainings for Article 6 
reporting and review
Support baseline methodology (tool development, 
etc.)
Designing of high integrity carbon markets

Overseas Environmental Cooperation Center, Japan (OECC)
TEL 03-5812-4104 FAX 03-5812-4105
Website: https://www.oecc.or.jp/
Email: watanabe@oecc.or.jp

Thank you for your attention!
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2 March 2023

Ms. Woranuch Suaykakaow
Deputy Director General of Department of Environment, BMA

2

3
Source: BMA& JICA (2022) The 2nd Comprehensive Review of the Progress of Implementation

and Achievement of the BangkokMaster Plan on Climate Change 2013-2023

NDC

4



-19%

2018 20502030 Year
(Base Year)

GHG Reduction 
target (2030) =

MtCO2e

BAU emission 

(2030) = 53.93 

MtCO2e

GHG emission 

target (2030) = 

43.78 MtCO2e

Net-zero Emission
Vision of Bangkok 

GHG emissions with climate actions

Bangkok s interim target for 2030
and long-term vision towards Net-zero emission by 2050

5 6

Bangkok Master Plan on Climate Change 2021-2030

Vision 2030

Vision 2050

6
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Bangkok
a pleasant city 

towards 
Net Zero Emissions

2 M
ar 2023

Understand context: National roadmap

2

1

Net-Zero Journey for Bangkok

3

BKK
-

MP

1. Understand 
Context

2. Set Climate 
Ambition

3. Climate impact 
assessment

4. Set Targets & 
Metrics

5. Define Climate 
Strategy

6. Articulate 
transition planning

7. Implement, 
Monitor & Evaluate

8. Report & Disclose

Sectoral action plans with details on 
net-zero technologies & business 
model and investment costs 
Explore financing and investment 
options
Partnership with public entities, 
cities, private sectors and other 
stakeholders

GHG inventory development

2030 Vision
2050 Vision

NDC, LT-LEDS, science-based target and 
other standards considering city context

Climate change impact to cities 
evaluation (risk & opportunity)
Financial impact estimation

Bangkok Master Plan on Climate Change

Launch campaign and Take 
actions
Tracking, monitoring and 
evaluation of climate action/ 
GHG performance

Disclosure aligned with standards

Bangkok
Net-Zero 
Journey

GHG Emissions inventory of Bangkok in 2018
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Sector Activity
GHG emissions (tCO2e)

Scope Scope Scope Basic

I. Stationary Energy
All (I.) Combustion of Fuel (exclude energy generation) 4,653,111 21,570,934 NE 26,224,046

Energy generation supplied to the grid (Fossil fuel) 287,671

II. Transportation All (II.) emissions 11,693,074 146,747 NE 11,839,821

III. Waste
Generated within the city 879,061 4,785,100 5,664,161

Generated outside of the city NO

IV. IPPU
Industrial processes NO

Product use NE

V. AFOLU All (V.) emissions NE

Sum 17,512,918 21,717,682 4,785,100 43,728,028

NO    = Not Occurring IE   = Included Elsewhere NE   = Not Estimated C   = Confidential

Top 5 sub-activities are 1) on-road transportation, 2) energy use in commercial and institutional 
building and facilities, 3) energy use in manufacturing industries and construction, 4) energy use in 
residential buildings, and 5) solid waste disposal by landfill.

GHG emissions from the top five largest are 96.79% of the total emission.



Climate ambition & vision set up

5

Transition risk

Green

Safe

Physical risk

Future Visions of Bangkok on Climate Change for 2030 and 2050

2
Target/goal setting & Metrics

6

GHG reduction (mitigation) Target Adaptation Goal

Set goals and indicators to be in line with NAP sectors 
and have potential to encounter the climate risks

4

BAU scenario

The Bangkok Climate Change Master Plan is updated aiming toward Net-
Zero Emissions by 2050

7

Chapter 1: Background

Chapter 2: Approach & Significance of Revising the MP

Chapter 3: Future Visions of Bangkok

Chapter 4: Bangkok s GHG Inventory and Trajectories 

Chapter 5: Mitigation actions

Chapter 6: Climate risk assessment & Adaptation actions

Chapter 7: Highlight measures under BMA assets

Chapter 8: Progress management mechanism

Outline of the Bangkok Master Plan on 
Climate Change

5
The challenge will not be easy, BMAs actions alone is not enough to 
deliver 1.5 or 2 degrees to become a pleasant cityBKK

-
MP

8

Collaboration with external 
partners and wider 
stakeholders will be crucial to 
deliver the further transitions 
necessary.



-zero 
emissionsBKK

-
MP
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Scale

Innovation

Funding & 
Investment

Partnership 
& 

Collaboration

Governance

provide economies and efficiencies of scale and 
provide additional opportunities from integration, 
compared with a single system- or sector-based 
approach

Implementing net zero solutions 
provides many opportunities for 
partnership & collaboration to 
the transition to behavior change 
and investment

New initiatives can be initiated with a lower level of investment at the 
community-level. This provides an opportunity to design and deliver 

Neighborhoods provide an opportunity to 
experiment with innovative or novel city policies, 
design approaches or partnership arrangements 
before these are scaled up. This means that 
outcomes, challenges and opportunities are visible 
in a shorter period of time, and at a lower cost than 
a city-wide initiative. 

Taking net-zero actions require Bangkok 
to work with government to align 
policies, programs and funding. BMA 
can act as a link between Bangkok s 
ambition and higher-level government s 
targets

Approaches to net-zero emissions for city
BKK

-
MP
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Compactness and mixed-use
Proximity and decentralization
Active frontages

Re-prioritizing street space
Good street design

Physically connected
Digitally connected

Socially inclusive
Cohesive communities
Active community engagement

Optimize existing assets
Plan, design and build for the future 
with circularity
Use materials efficiently and switch 
to low-carbon options
Clean construction sites

Minimize energy demand
Invest in energy infrastructure

Minimize resource use
Avoiding waste
Promoting circularity

Muti-functional and accessible 
open green spaces
Creating healthy places
Building climate resilience

Making sustainable choices 
easy
Service-based and sharing 
economy
Enabling behavior changes

Incubate green jobs
Transition to the green 
economy
Provide spaces for 
sustainable business

Technology Entrepreneurship

Climate Change
(Sustainable 

Development)

Digital technology
Information 
technology
Data Structure &
Analysis
Machine learning
Artificial 
Intelligence

Entrepreneurship 
Management and Social 
Enterprise
Financial and Accounting 
Management
Technology and 
Innovation Management
Business Modeling and 
Digital Transformation
Digital Operation 
Management

Mitigation
Adaptation

quality jobs, technology and entrepreneurs in city.
BKK

-
MP

11
www.loremipsum.com

To create the city 
the way we would 

love to, not the 
way it is

BKK
-

MP

12



CREDITS: This presentation template was 
created by Slidesgo, including icons by 
Flaticon, infographics & images by Freepik
and illustrations by Stories Thank You!

Boonrod@thecreagy.com
www.thecreagy.com

Do you have any 
questions?

]]

Boonrod Yaowapruek (Tik)
boonrod@thecreagy.com

About me
Climate geek with +20 yrs of exp. in clean energy & climate markets
Love running, reading and exchanging new ideas
Passionate to see our net-zero world with my own eyes

Current position
Founder & Director at Creagy
Instructor on Climate Change at Chulalongkorn School of Integrated Innovation (ScII)
Council board at Thailand Carbon Neutral Network (TCNN) 
Board member at Energy Evaluation 

Previous experience
USAID programs (Abt & Deloitte) Clean Energy Finance Team Leader
Engie Asia(GDF SUEZ) Senior carbon business developer
Eneco Energy Trade BV Commercial carbon structure
ABM AMRO NV Sustainable Risk Advisor climate
ERM-Siam & San.E.68 Consultant on waste, energy and climate.

Education
B.Eng. Environmental Engineering from Chulalongkorn, Thailand 
M.Sc Sustainable Energy Engineering from KTH, Sweden 
Stockholm School of Entrepreneurship (SSES) alumni
Scholar from the Global Sustainable Electricity Partnership 
CFA level II candidate.

A purpose-driven consultancy specialized in Climate Market

Climate Strategy, Risk & Opportunity Assessment

Our mission is to build a Net-Zero Economy

Our Expertise

Clean 
Energy

Market 
Transition

Climate 
Change

Green
Finance

Clean 
Transport

Business models & financial instruments design

Data measurement, collection & analytics

Policy, market and incentive design 

Monitoring & evaluation

We work with clients to identify, prioritize, evaluate Risks & capture Opportunities through data 
analysis, customized scenarios, tracking tools, decarbonization pathways & strategies, and implementation of 
strategic planning in the net-zero journey.

15
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Thailand Voluntary Emission Reduction Program: 
T-VER

Thailand Greenhouse Gas 

Management Organization 
(Public Organization)

22 August 2022

Thailand Voluntary Emission Reduction Program (T-VER)

General Information of T-VER

A domestic GHG mitigation mechanism,

Aims to promote cooperation of all relevant 
sectors in GHG reduction,

TGO has responsibility to define criteria, 
project development  process, methodology, 
registration, and credit issuance.

Objectives of T-VER

1. To promote participation for domestic voluntary 
GHG mitigation in Thailand,

2. To promote domestic carbon market,

3. To prepare readiness of all sectors in cope with 
GHG mitigation commitment. 

2

T-VER s Credit Reliability

1. T-VER s framework is in correspondence with the ISO 14064-2,

2.   Monitoring and Verification framework of GHG emission is 

also in correspondence with the ISO 14064-3,

3.     Validation and Verification Body (VVB) are registered by TGO.   

ISO 14064-2 specifies principles and requirements and provides guidance at

the project level for quantification, monitoring and reporting of activities

intended to cause greenhouse gas (GHG) emission reductions or removal

enhancements.

ISO 14064-3 specifies principles and requirements and provides guidance 

for those conducting or managing the validation and/or verification of 

greenhouse gas (GHG) assertions. 

3

Baseline Emission

Project Emission

Emission Reduction

T-VER ProjectBaseline

Carbon Removal

Baseline T-VER Project

Expected GHG emission

reduction/removal  
Upon registration with TGO

year year

CO2 CO2

Carbon Credits of T-VER

4

1

Thailand Verified Emission 

Reductions (TVERs) 
issued by TGO

2

Emissions reduction/removal from projects situated in Thailand

Emission Reduction 

7 years

7-10 year Period
tCO2eq

2eq/year

4



T-VERT-VER
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T-VER

Standard 
T-VER 

Premium 
T-VER

Developed in 

2022
Developed in 

2014

T-VERCalculation of GHG emission reductions

6

Standard T-VER

Premium T-VER

T-VERT-VER Methodology

7

Standard T-VER Premium T-VER

5 meth.

EE

AE

WM

FOR

TM

OTH

AGR

9 meth.

8 meth.

meth.

6 meth.

4 meth.

2 meth.

meth.
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Project participant

Validation & Verification 

Body (VVB)

Project 

registration

Verify monitoring report + 

non-permanence risk by VVB

2. Review the report by TGO

Issuance of 

Carbon Credits

Monitor GHG + 

non-permanence risk (if 

any) + SD & Safeguards 

Submit Modality 

of Communications

Organize Local Stakeholder 

Consultation &  prepare 

Project Design Document

Prepare SD & Safeguards 

Assessment Report

Validate PDD by VVB

2. Review the report by TGO

Prepare Project Design 

Document (PDD)

Prepare 

Co-benefits report

T-VER Registration and Credits Issuance Process

Premium T-VER

Standard T-VER

Monitor GHG



Premium T-VER

9

Guidelines for Demonstration 
of Project Additionality

Guidelines for Local 
Stakeholder Consultation 

Guidelines for SD and 
Safeguards Assessment 

Guidelines for Non-
permanence Risk Assessment

1

Permanent

Do no Net 

Harm with 

SDG Impacts

Public 

participation

Additional Greenhouse Gas 
Reduction Projects

321 projects

Thailand Carbon Credit 
Registry System

330 Account

Carbon Credit Certification
13.975 MtCO2eq

Market for Trading of 
Carbon Credits

Over-The-Counter (OTC)

Thailand Carbon Credit 
Exchange Platform

Thailand Carbon Offsetting Programme 
(T-COP) 

Carbon Neutral Organizations Carbon Neutral Products

Carbon Neutral Events Carbon Neutral Individuals

Carbon credit is considered as an incorporeal 
property susceptible of having a value and of 

being appropriated whether for sale, use or 
any other purposes and falls within the 
definition of goods under the Revenue Code.
Revenue Department, Letter No. 0702/3206 dated 24 April 2561

10

Overview of Thailand Carbon Market Structure

Thailand Voluntary Emissions 
Reduction Programme

975,647 tCO2

27,337 tCO2

1,439  tCO2

7,513  tCO2 As of 31 December 2022

FTIX

T-VEROverview of Thailand Carbon Market Structure

As of 31 Jan 2023
As of 31 Jan 2023As of 31 Jan 2023

Thank you for your attention







2nd Workshop on Net Zero Emissions Business Opportunity
under Bangkok-Yokohama City-to-City Program

Trends of carbon credit quality and 
corporate net zero claim

March 2, 2023

Overseas Environmental Cooperation Center, Japan (OECC)

Jun Watanabe 
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Contents

1. Overview of issues in voluntary carbon markets
2. Trends of carbon credit quality

CORSIA, IC-VCM
Carbon credit ratings (BeZero, Sylvera, AlliedOffsets)

3. Trends of carbon credit claims by corporate
VCMI
SBTi
HLEG
IWA42, ISO14068

2

Art. 6

1. Overview of issues in voluntary carbon markets

Generating credits Trading credits Using credits

Crediting schemes

Quality Double count Claims/Disclosure

ICVCM, CORSIA

Paris Agreement Art.6,
CDM Art. 6 & Art. 13

VCMI, SBT, ISO14068

Climate disclosure
US, EU

UNFCCC

Domestic
level Crediting schemes

International
level

Climate disclosure
CDP, ISSB

Additionality, permanence, 
co-benefits
Transition of CDM/CER

Reduction vs Removal
Offsetting vs Contribution claim

Corresponding Adjustment
Registry & date infrastructure

Supply Demand

3

Relevant programs

Date infrastructure
Climate Warehouse,

Climate Action Data Trust
BeZero, Sylvera

2. Credit quality: Major quality factors
Additionality

additional, i.e., they would not have occurred in the absence of the incentive created by carbon credit 
(Definition: IC-VCM draft CCPs)

Additionality is assessed by analyzing Financial / Economic / Social / Regulatory barriers
Credible baseline scenario

of the incentives created by the carbon credits and their associated mitigation activities, while holding 
(Definition: IC-VCM draft CCPs)

If a baseline is underestimated, too much carbon credits will be issued than GHG reduction achieved 
by the project (Over-crediting)

Permanence
if they 

(Definition: IC-VCM draft CCPs)
There are challenges in emerging sectors such as forestry, agriculture and CCUS.

Co-benefit
Environmental and social benefits other than GHG mitigation such as SDG impacts and adaptation 
impacts.

4
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2. Credit quality: CORSIA

Demarcation of international climate measures

ICAO (CORSIA)

IMO

UNFCCC /Paris Agreement

Carbon Offsetting and Reduction Scheme for International Aviation (CORSIA) was started
from 2021 as market-based measure to offset increasing GHG emissions.
Aircraft operators are required to purchase and retire CORSIA Eligible Emissions Units (EEU)
to offset their CO2 emissions based on allocated offsetting requirements.
107 countries have participated the pilot phase [2021-2023] of CORSIA. (as of 2022)

Country A Country B

Measures in international aviation sector Eligible carbon credits is assessed through CORSIA Emissions Unit Criteria (EUC).

2. Credit quality: CORSIA Eligible Emissions Unit (EEU)

Technical Advisory Body (TAB) approves CORSIA Eligible Emissions Unit (EEU) based on EUC.

American Carbon Registry (ACR) Forest Carbon Partnership Facility (FCPF)
Architecture for REDD+ Transactions (ART) Global Carbon Council (GCC)
China GHG Voluntary Emission Reduction Program The Gold Standard (GS)
Clean Development Mechanism (CDM) Verified Carbon Standard (VCS)
Climate Action Reserve (CAR) *Only certain methodologies are approved as EEU.

7

2. Credit quality: 

(Draft) Core Carbon Principles (CCP)
Additionality
Mitigation activity information
No double counting
Permanence
Program governance
Registry
Robust independent third-party validation & verification
Robust quantification of emission reductions and 
removals
Sustainable development impacts and safeguards
Transition towards net-zero emissions

(Draft) Attributes of carbon credits
(Information tagged with Carbon credit)

Type of mitigation activity (Reduction/Removal)
Authorisation for Article 6 purposes (ITMOs)
Quantified SDG impacts
Adaptation co-benefits

2. Credit quality: Carbon credit ratings

8

- favourable conditions for investing in 
hydropower in Turkey, relatively low costs and high penetration all indicate low additionality. However, the 
rating is bolstered by small relative risks of over-crediting,,,,,   (Source: BeZero webpage)



2. Credit quality: Carbon credit ratings

9Permanence Co-benefitsAnalyzation using machine learning and satellite data

2. Credit quality: Carbon credit ratings

10

2. Credit quality: Corporate approaches 3. carbon credit claims: Type of claims

12

Unabated emissions

Residual emissions

Scope 1-3
GHG emissions

Use of carbon credits
counterbalancing 

scope 1-3 GHG emissions

*Draft ISO 14068

*SBT Net 
Zero, HLEG

*SBT Net Zero, 
HLEG

*Draft VCMI 
Claim Code



Voluntary Carbon Market Initiative (VCMI) *Since July 2021

Co-funded by the Investment Fund Foundation (CIFF) and the UK government.
Developing guidance on voluntary use of carbon credit VCMI Code of
Draft code was published in June 2022 and will be revised through road test till June 2023.

13

3. carbon credit claims: VCMI

4 steps for making credible claims
Meet prerequisites: Net zero commitment by 2050, interim targets, information on plans and strategies
Identify claim to make: Enterprise-wide claims (Gold/Silver/Bronze) or Brand/Product/Service level claim
Purchasing high-quality credits: CORSIA & IC-VCM may provide quality criteria for carbon credits
Report Transparently on the Use of Carbon Credits: Credits retired, project, vintage, methodology etc.

Criteria VCMI Gold: Net Zero VCMI Silver VCMI Bronze
2030

Interim
targets

Credits

3. carbon credit claims: SBTi, HLEG

14

-Level Expert Group on The Net Zero 
Emissions Commitments of Non-State Entities [2022/11/8]

Expert group appointed by the UN Secretary General in Mar. 2022
Providing recommendations for credible net zero pledge including setting 1.5 C-
alligned near- & long-term targets, creating transition plan, and using credits.

Removal credits can be used to counterbalance unabated emissions.
Credits should be used for beyond value chain mitigation (BVCM).

Science Based Targets initiative (SBTi):  Corporate Net-Zero Standard [Oct. 2021]

Providing guidance for corporates setting net-zero targets in line with 1.5 C pathway.
Companies should set near- & long-term targets and reducing GHG under the 
hierarchy approach which prioritize value chain mitigation.
Must neutralize residual emissions through removal of carbon (incl. credits).
Should mitigate emissions beyond value chains (BVCM) (incl. credits).

3. carbon credit claims: IWA42 ISO14068

15

International Workshop Agreement IWA 42: Net zero guidelines [2022/11/11]

Workshop based on voluntary participation proposed by UK in July 2022.
Providing guiding principles and recommendations on net zero approach including 
1.5 C-alligned target setting, mitigation planning, and prioritization of actions.
Residual emissions should be counterbalanced by carbon removal (incl. credits)
Organizations with the capacity should promote targets and mitigations 
beyond the value chain (BVCM).

ISO: 14068 Carbon Neutrality [To be published in 2023]

Launched in Mar. 2020 and published a draft in Jan. 2023.
Providing requirements and guidance for achieving and demonstrating carbon 
neutrality of organizations and products through the hierarchy approach.
Early phase: Unabated emissions to be counterbalanced by any type of credits.
Later phase: Residual emissions to be counterbalanced by removal credits.

DRAFT 
INTERNATION
AL STANDARD

ISO/DIS 14068

16

Summary

carbon credit claim
Many initiatives are developing rules and guidance regarding carbon credit claim.
Different approaches of using carbon credits
1. Carbon offsetting by reduction and removal credits
2. Neutralization by removal credits
3. Beyond Value Chain Mitigation (BVCM)
Different types of claims:
1. Net Zero
2. Carbon Neutral

carbon credit quality
Quality of carbon credits depends on:
Crediting program / Methodology / Vintage / Country
Quality is assessed by factors such as additionality, permanence, co-benefits etc.
There are needs for third party certifications and ratings on high-quality credits.



Overseas Environmental Cooperation Center, Japan (OECC)
TEL 03-5812-4104 FAX 03-5812-4105
Website: https://www.oecc.or.jp/
Email: watanabe@oecc.or.jp

Thank you for your attention!
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SENA DEVELOPMENT
2023 Sustainability

Net Zero Emissions Business Opportunity under Bangkok-Yokohama City-to-City Program

2 March 2023 I Mandarin Hotel, Bangrak, Bangkok

SENA Development Public Company Limited 

CORE BUSINESS GROWTH 

GROUNDED ON FORESEEN 

SOCIAL CHALLENGES FACING 

PEOPLE ON EVERY LEVEL OF 

COMMUNITY, CITY, COUNTRY, 

AND THE WORLD.

- T H E  O P P O R T U N I T Y  I S  L I M I T L E S S  -

A REAL ESTATE 

DEVELOPER TURNS 

AN ESSENTIAL 

LIFELONG TRUSTED

PARTNER.

EMPLOYING CORE 

COMPETENCIES FROM 

ALMOST FIVE DECADES IN 

PROPERTY DEVELOPMENT. 

SENA GROUP COMPANY STRUCTURE

4

PROJECTs

CONDO  48 PROJECTS

HOUSING 44 PROJECTS

TOTAL 92 PROJECTS 33,545 units

Over 51 Project (25,223 units) are the  joint Venture Projects with HANKYU HANSHIN PROPERTIES  CORP.



STRONG STRATEGIC PARTNER
SENA & HANKYU JOINT VENTURE PROJECTS

SENA KITH

BANGNA KM 29

FLEXI

TAOPOON INTERCHANGE

SENA KITH

BTS SAPHANMAI

SENA KITH

WESTGATE BANGBUATHONG

SENA KITH

THEPHARAK BANGBO

SENA KITH

RANGSIT TIWANON

SENA KITH

SRINAKARIN SRIDAN

FLEXI

SATORN CHAROENNAHHON

SENA VIVA

CHALONGKRUNG LADKRABANG

SENA VELA

THEPHARAK BANGBO

PITI

SUKHUMVIT 101

NICHE MONO

RAMKHAMHAENG

NICHE PRIDE

TAOPOON INTERCHANGE

NICHE MONO

MEGASPACE BANGNA

NICHE MONO

SUKHUMVIT BEARING

NICHE MONO

CHAROENNAKHON

NICHE MONO

CHAENGWATTANA

NICHE MONO

ITSARAPHAP

NICHE MONO

RAMA 9

Venture Projects with

HANKYU HANSHIN 

PROPERTIES CORP. 

are...

51 60 000
O V E R  A P P R O X I M A T E L Y

M B .  P R O J E C T S

We continue our 

intention to promote 

the clean enegy 

use through the 

projects we 

developed 

18
PROJECT

CONDOMINIUM

360
KW.

700
UNITS

HOUSING

2,000
KW.

RENEWABLE ENERGY :  SOLAR for RESIDENTIAL

We are not only building house, we are building one with 
sustainability idea as a direction.

We are the first developer in Thailand who brought Solar to 
the residential projects in full scale.

We are the number 1 in Thailand who apply Government 
project Rooftop solar power generation project for the public 
sector, Residential-housing type  ( for 
solar energy selling back from customer to Government

And Now We are working on P2P Solar Sharing Project
Private net metering of Solar Rooftop for SENA Houses.

Add on provide Solar

Installation total 30.72 kWp.

7

Province : NAKORNPATHOM (24 MWp.)

Province : SARABURI (22.5 MWp.)

Solar Farm

Installation for 9 branches total 189.48 kWp.Installation  total 592 kWp.

RENEWABLE ENERGY :  SOLAR FARM and SOLAR COMMERCIAL
Solar Commercial

6
Site

Solar Farm

46,500
KW.

40
Projects

Solar Commercial

11,500
KW.

SENA S olar  Energ y
TODAY

SENA Decarbonization
TO BE

o S o l a r  F a r m
6 Site  46,500 kW

o S o l a r  R o o f
Rooftop solar power generation project for 

Residential (> 700 House, > 18 Condo)  and Commercial (> 40 Projects)

o S o l a r  a n d  M o r e + +

o P a r t  o f  E C O  S y s t e m  i n  E V  C a r
E.g. EV Station, EV Car

o U s i n g  E x p e r t i s e  i n  L a n d  S e l e c t i o n  

B i g  L a n d  L o r d          F o r e s t



Z E R O  E N E R G Y  H O U S E  

ZEH Philosophy
by  SENA

ZERO ENERGY HOUSE AND 
CONDOMINIUM

SENA House

Energy
Simulation

ZEH House
(Energy Saving)

FROM S EN A  C US T OM E R

E n e r g y  S a v i n g

E l e c t r i c  B i l l  S a v i n g

R e d u c e  F o s s i l  E n e r g y

R e d u c e  C a r b o n  E m i s s i o n

TO

F R O M  N O W  O N ,

W E  W I L L  C O N T I N U O U S L Y  

D E V E L O P  O U R  P R O D U C T  

T O

ZEH

Z E R O  

E NE R G Y 

HO US I NG

Sena Solar Joins Forces with Japanese Partner Shizen
to Invest in Expanding Solar Business 

to Capitalize on the Global Energy Trend

Asst. Prof. Dr. Kessara Thanyalakpark, Chief Executive Officer of Sena

Solar Energy Co., Ltd., a pioneer in the Thai solar energy sector with

extensive experience and expertise along with Mr. Oliver Center, Director

and Chief Financial Officer of Shizen International Inc, the parent

company of Shizen International (Thailand), which invests in and develops

high-quality renewable energy generation and storage in Japan and other

countries, have signed a memorandum of partnership to invest and

explore the potential for expanding the renewable energy market in

Thailand and will apply clean energy solutions to the government and

private sector as well as solar farms in the future. Both companies

recognize sustainable business development along with renewable energy

to save the world, environment and society.



AN ESSENTIAL L IFE LO NG  T RUSTED

CONDOMINIUM

FINANCIAL SERVICE

SINGLE HOUSETWIN HOUSETOWNHOME

FINANCIAL SERVICE

FIRST JOBBER MIDDLE AGE ELDERLY

NURSING HOME

2nd HAND 

RESIDENTIAL

2nd HAND 

RESIDENTIAL

Smart Living  with Sustainability Goal

HEALTHCARE 

SERVICE

PROPERTY 

BROKER

PROPERTY 

BROKER

PROPERTY 

MANAGEMENT
RENEWABLE 

ENERGY

We aim to make your home an ideal place for SMART LIVING 

For Example ; Telemed for primary care, Healthcare at home, Convenient living

P RO PE RT Y  M AN A GE M EN T  BU SI NE S S

Current Residents in our property management +30,000 

Focus on SENA propertyFocus on NON-SENA property

TOTAL CURRENT PROJECT (IN CHAREGED)

S E N A  3 6 0  A p p .

The Absolute Service : Pre-sales to After-sales
NEC Corporation (Thailand) Ltd.
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THANK YOU

SENA Development Public Company Limited | https://www.sena.co.th/en/

448 Ratchadapisek Road, Samsennok Sub-district, Huaikwang District Bangkok, Thailand 10310



2519 - 2565

DIESEL NGV EV

Norasak Suphakorntanakit
AVP, Strategy Development and Investment Planning
Energy Absolute Public Company Limited

Cheaper Maintenance

Reduce Emissions

Several Benefits
of EV

Reduce Noise

Reasonable Fare price

Reduce PM 2.5



COP26 ( Article 6.2 of the Paris Agreement)

5

Carbon Credit
EV-BUS -

EV Bus Carbon Credit Project - EA and Klik

6

Fuel switch 
Emission reduction from replacement from ICE buses to EV buses 

Modal Shift
Emission reduction from change of behavior due to the EV bus project 

tons 2030

7

2,000 ICE buses 
replacement

159,237 tCo2 
reduction per 

year 

132,698 Rais of 
forest plantation

368x of Lumpini
park



Executive Vice President

Export Import Bank of Thailand

Sustainable Export

Mr. Ittipol Lertsakthanakul
2 March 2023

2

Climate change is attacking Thai exporters and supply chains

2

GDP = ( X M ) + C + I + G

Top 10 Export Products of Thailand 2022

1. Automobile and parts 

2. Computer and parts 

3. Gems and jewelry

4. Rubber and rubber products

5. Plastic resin

6. Fuel oil
7. Chemical
8. Semiconductor
9. Machinery and parts
10. Air conditioner and parts

Source : Ministry of Commerce

Climate Change  CSR  =  Trade Barrier
Carbon Tax

2023 2035 : EU bans ICE car
12 Years

EXIM Bank is decarbonizing Thai export and investment
Present and Future

Be a key partner of Thai 
private sector to achieve 

net zero carbon 
emission

Be a pioneer in financing solar farms in Thailand
Be the first Thai bank to help support Thai RE 
projects across this region e.g. Japan and Vietnam 

To build confidence 
for Thai commercial 

banks to step in

Long history of being the first mover

Number of Projects

321
6,620

MW

Installed Capacity

Total Green Investment

379,218
Million THB

(12 Billion USD)
62,183
Million THB

(1.9 Billion USD)

Total         Financing

with private and public sector to 

combat climate change issue that 

comes across export sector

as Development Bank will

play an important role to support green 

Paris Agreement 

of carbon credit market to be a key 

infrastructure to overcome new 

export barrier e.g. 

> 100
Million Tons

Emission Reduction

3

CBAM

4

EXIM Bank moves toward Green & Blue Economy

4

Green Economy
Bio
Circular
Green

Blue Economy

33%

7%

50%

Example project that links to BMA : EV Ferry in Chao Phraya river and EV Bus



5
5

BIZ Transformation 
Loan and Kill Bill for 
low carbon technology

Loan Plus Carbon 
Credit Initiatives e.g. 
Solar Orchestra

Enhanced Supply Chain Financing to 

= (Scope 1 + Scope 2 + Scope 3)  - Carbon Offset

Climate Finance Carbon Market

Net Zero GHG or

Carbon Neutrality

6
6

Purpose : To promote 
use of renewable 
energy of the nation

Role of EXIM : 
founder member & 
committee

Purpose : To help 
support Carbon 
Neutrality Policy of the 
government

Role of EXIM : 
Committee & Head of 
Climate Finance Group

Purpose : To promote 
use of renewable 
energy focusing on 
demand side for nation 
security 

Role of EXIM : Advisor 

The owner of digital 

trading platform for 

carbon credit of Thailand

EXIM is the founder 

member and committee

Thailand Taxonomy

Purpose : To define 
and label business 
activities based on CO2
emission

Role of EXIM : Working 
Group

Decarbonization = Collaboration



© 2023 JGC CORPORATION planetary health

JGC’s Capabilities & Solutions
on Hydrogen & Ammonia

© 2023 JGC CORPORATION planetary health 2

JGC Overview Update

© 2023 JGC CORPORATION planetary health

JGC Group Profile

1928
Established Total Group 

Manpower

Approx.8,100

Zero Accidents 
Record

130 million hours
*For of

from 12, 2012 to 25, 2014

Net Sales

US$ 3.50 billion
FY 1, 2021 – 31, 2022)

Project Record

20,000 projects 

In over 80 countries

Overseas Sales 
Ratio

Approx. 68 %
FY 1, 2021 – 31, 2022)

3CONFIDENIAL © 2023 JGC CORPORATION planetary health

JGC Group – Overseas experience

C.I.S: 7

Africa: 12

Asia: 19

Oceania: 4

Americas: 15

Middle East: 11

Europe: 15

Total 85 countries

Refinery

Floating LNG Petrochemicals

LNG

LPG FPSO*
Oil & Gas Production,
Separation and Installation

Business Area

*FPSO: Floating Production Storage and Offloading
4CONFIDENIAL
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Ban Rong Po

Nakhon Sawan

Lampang

Sriracha

Map Ta Phut

Surat Thani

Khon Kaen

Lube Base Oil Plant
300,000 KL/Y, 1996

Grass-roots Refinery
130,000  BPSD, 1996

Compressor Facility
550 MMSFCD x 4, 1987

Polyacetal
25,000 T/Y, 2003
15,000 T/Y, 1997

Lube Oil Blending Plant

20,000 T/Y, 1999

Aromatics Plant
p-Xylene 345,000 T/Y, 2002

Samut  Sakhon

LPG Distribution Depots

2,000 M3 x 6, 1985

Silicone Monomer Plant
8,000 T/Y, 2004

Debottlenecking
up to 150,000  BPSD, 1998

Major Experience in Thailand

High-Performance Synthetic Resin 
Production Plant   2022 Completed

5

Acrylate Latex (On Going)

PVC 730KTA /VCM 800KTA, (On Going)

5CONFIDENIAL © 2023 JGC CORPORATION planetary health 6

Hydrogen and Ammonia

© 2023 JGC CORPORATION planetary healthCONFIDENIAL 7

Global Warming & CO2 emissions

-
1.2 degC

CO2 
-

© 2023 JGC CORPORATION planetary health

World Decarbonization Trend

zero emission fuel

Energy-related CO2 emissions and reductions by 
source in the Sustainable Development Scenario

Hydrogen & Ammonia

8CONFIDENIAL
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Worldwide Clean Hydrogen Demand

Fuel 
Ammonia

500 MT

100 MT

Gray 
Hydrogen

Infinity Supply

Less/Zero 
Carbon Foot-Print

Easy Transport
By Ammonia

High
Energy Density 

Produce
Clean Energy

Hydrogen as Switching Fuel

9CONFIDENIAL © 2023 JGC CORPORATION planetary health

Fossil Fuels

CO2 H2 H2

Renewable Energy

Electrolyzer

Blue Hydrogen Green Hydrogen

Carbon Capture Storage

H
H

Hydrogen
H

FCV (Fuel Cell Vehicle)
Hydrogen Mixed fuel 

Combustion Gas TurbineFuel Cell Hydrogen Power 
Generation

Clean Hydrogen as Switching Fuel

< Hydrogen as Fuel >

< How to produce Clean Hydrogen>

10CONFIDENIAL

© 2023 JGC CORPORATION planetary health

Ammonia as Hydrogen Carrier

N
H

H

H

Gray Ammonia

< Conventional Ammonia Use>

Fossil Fuels

CO2 H2

H2

Renewable Energy

Electrolyzer

Blue Ammonia

Green Ammonia

Carbon Capture Storage

NH3

NH3

Hydrogen 
Carrier

< Use as Hydrogen Carrier>

Direct 
CombustionFuel Cell

Co-firing 
Coal Power 
Generation 

Direct Use

Ammonia 
Cracking

Use as Hydrogen

11CONFIDENIAL © 2023 JGC CORPORATION planetary health

Achieving Carbon Neutrality & Net Zero Emission

Reference: Thailand’s long-term low greenhouse gas emission development strategy

Power generation ?

Co-

12CONFIDENIAL
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Produce? Import?

13 © 2023 JGC CORPORATION planetary health 14

JGC’s Solutions for Hydrogen & Ammonia 

© 2023 JGC CORPORATION planetary health

JGC’s Solutions in Hydrogen Value Chain

Source SIP ”Energy carriers”

15CONFIDENIAL © 2023 JGC CORPORATION planetary health

Location RE Source Electrolyzer Product Scope Year

PV

- Not MCH FS

- Not MCH -FS, FS

- -FS 2022

-FS 2022

PV 2020-2021

PV -FS 2021

- Not -FS 2020-2021

PV 2020-2021

(PV) 2018*1 – 2020

- -FS

-FS

PV -FS

PV FS 2018

PV -FS 2017

-FS 2016

*1: Demonstration Project under SIP Energy Carrier

JGC’s Green Hydrogen Project Experience

CONFIDENIAL 16
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*1: Demonstration Project under SIP Energy Carrier

JGC’S Blue Hydrogen Project Experience

CONFIDENIAL

Client Location Process Product Capacity Scope of Work Completion

ATR 700 -

USA SMR FS -

- MCH FS -

- MCH FS -

ATR FS 2021

-FS 2020

-FS

SMR 3,300 tpd FS 2018

USA ATR 7,000 tpd FS 2018

USA SMR 3,300 tpd FS 2018

USA - FS 2006

17 © 2023 JGC CORPORATION planetary health

Project Reference : Blue Hydrogen/Ammonia Demonstration Project in Japan

Outline

• JGC has been awarded EPC of Blue 
Hydrogen/Ammonia Demonstration 
project in Japan by INPEX. Completion 
scheduled in 2025. 

• Hydrogen Capacity 700t/year, 

Ammonia Capacity 500t/year

• Carbon capture facility will apply high-

pressure regenerative CO2 capture 

technology (HiPACT) developed by JGC

and BASF.

© 2023 JGC GROUP 18

Reference: https://www.inpex.co.jp/english/news/assets/pdf/20221115.pdf

CONFIDENIAL
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JGC’s Activities for Green Ammonia <Power to Chemical Demonstration>

Renewable Energy

Electricity

Water Electrolyzer

Grid

Hydrogen
Users

Ammonia
Users, etc.

Asahi Kasei

Hydrogen

Chemical Plant,
Ammonia etc.

Asahi Kasei, JGC

Outline

• JGC and Asahi Kasei have been selected and started “Large-scale Alkaline Water Electrolysis System 
Development and Green Chemical Plant Demonstration” under “Green Innovation Fund” by NEDO

• Semi-commercial scale (Phase 1) and Commercial scale (Phase 2) for 10 years till FY 2030
• Phase-1 (10MW Electrolyzer, 4 ton/day NH3) operation will be started in Fiscal Year 2026. 
• Phase-2 Electrolyzer will be 40MW scale.

NEDO New Energy and Industrial Technology Development Organization , https://www.jgc.com/jp/news/assets/pdf/20210826j.pdf

Phase-1
10MW Electrolyzer

(World Largest) Phase-1
4 ton/day

19CONFIDENIAL © 2023 JGC CORPORATION planetary health 6

JGC’s Own Technology for Blue H2 Production  

Blue H2 

Flue gas

NG NG
Pretreatment

CO Shift 
Conversion

CO2 Recovery
(HiPACT®)

CO2 Removal 
from Flue gas 

Waste Heat 
Recovery

SMR

Pos Com CO2

Flue gas

Pre ComCO2 CCUSSteam
Steam

JGC has own process technology to produce Blue Hydrogen

20CONFIDENIAL
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JGC and TOYO entered Business Alliance for Fuel Ammonia Project 

• Extensive experience in the countries where the 
ammonia plants are being planned

• More than 20,000 projects in over 80 countries

Strengths
• Extensive experience with KBR licensed ammonia 

plant
• 86 conventional Ammonia projects

Strengths

Strongest KBR licensee contractor

Fuel Ammonia Approach

21 Strictly Confidential

Reliability of KBR Technology Ammonia Plant

is The World Leader in Ammonia Technology, 252 ammonia plants awarded since 1944

largest
energy-efficient

reliable +50%

-ATR

22

Strictly Confidential

Green Ammonia design optimization approach by GAPAOTM

User Interface (Main)

Block Flow and Material Balance
3D display of multivariable 

combination calculation

Ammonia Production CostHydrogen Balance

Power Balance

Suggest most optimum design by GAPAOTM

23 © 2023 JGC CORPORATION planetary health

JGC’s Activities for Green Ammonia  <Integrated Control System>

Outline

In Green Chemical Process, such as Ammonia, fed with Hydrogen derived from Fluctuating Renewable Energy, 
“Integrated Control System” which manages hydrogen supply and realize plant’s optimum operation with 
minimum downtime will be developed and demonstrated.

Data Signal

Electrolysis

H2 Tank

Chemical Plant
e.g. Ammonia

Integrated Control System

Electricity H2

O2

e.g. N2

Green
Chemical

Grid

Ancillary
Service

Weather
Forecast
Data

Historical
Data

Actual Power 
Generation Data

PV

Wind H2O

24CONFIDENIAL
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Hydrogen & Ammonia Supply Chain in Thailand

NH3

H2

H2

H2

CO2

FCV

Co-

NH3

H2

JGC can provide solutions

H2

NH3

H2

H2

25CONFIDENIAL © 2023 JGC CORPORATION planetary health

Realizing Sustainable Society

Low Carbon Solution Carbon-Free EnergyDecarbonization

Technology/Concept
AIRLIZE LNG

LNG Digital

MixGen

LNG Fit

Decarbonized LNG

Bio LNG

Bio Chemical

Green Refinery
(Pyrolysis oil from 
biomass)

SAF (Sustainable 
Aviation Fuel)
Gasificationof Plastic
Waste
Pyrolysisof Plastic 
Waste
PolyesterChemical 
Recycling

DDR Membrane

HiPACT

Mineral Carbonation

Carbon Credit

PV SMOOTHERTM

Solar Power

Generation
Biomass Power 

Generation

CO2 free ammonia

CO2 free hydrogen

Fuel Ammonia Alliance

Experience

48 Trains
of

LNG

Demonstration in Japan, 
Feasibility Studies

Feasibility Studies,
Pre-FEED, FEED, 
Commercialization in 
Japan

4 EPC projects

Feasibility Studies

Solar Power Generation:

27 EPC Projects 

Biomass Power Generation:

4 EPC Projects

Demonstration in Japan, 
Feasibility Studies, FEED

LNG Bio Recycling CCS/CCUS Renewable Energy Hydrogen & 
Ammonia

26CONFIDENIAL
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Enhancing planetary health
https://www.jgc.com/en/

JGC Corporation

Head Office
Business Development & Marketing Division 

Sustainable Solution Sales

Bangkok Office













All Rights Reserved, Copyright © Tokyo Century Corporation 1 All Rights Reserved, Copyright © Tokyo Century Corporation 2

Employees(As of March 31,2022)

(Non- Consolidated)

919
(Non-Consolidated)

7,634
(Consolidated)

7,634
Consolidated)

28.30%

12.50%47.40%

11.40%0.40%

All Rights Reserved, Copyright © Tokyo Century Corporation 3 All Rights Reserved, Copyright © Tokyo Century Corporation 4

4
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1. Design & install energy efficient equipment to 

reduce utility cost

2. Maintain & manages the operation of energy 

saving equipment

3. Guarantee Energy saving effects

ESCO Service: Comprehensive energy saving solution

What is ESCO/BEMS?

is a system that controls and manages the 
building facilities and energy to improve 
energy efficiency and reduce operation cost.

Air Conditioner Lighting

All Rights Reserved, Copyright © Tokyo Century Corporation 6

Energy Saving Service: Scheme 

Appropriate equipment procured, installed, and maintenance provided by ESCO

Energy Savings guaranteed for customer. 

After 7 years Energy Saving = Customer Saving.  

ESCO

Customer

Service Fee

Tokyo Century 

Installment/Maintenance

Energy Saving Service Contract

Guarantee

Contract Relation

All Rights Reserved, Copyright © Tokyo Century Corporation 7

0 1 2 3 4 5 6 7 8 9 10

Electricity Bill Service Cost Customer Saving

Currently Service Extension

Estimated 
Energy Saving

(Mil IDR)Cash Flow Simulation

Cumulative Saving at end of Year 7

Service Cost = Installment + Maintenance + Guarantee fee

After the installments are completed, entire 

Cashflow Illustration 

As shown in the illustration, after 7 years where customer complete the 
installment payment for the equipment, electricity bill that are reduced 
will be entirely profit of the customer. 

Service Term

Guarantee

If the Service Fee is higher than Cost Saving,  the 
difference will be compensated. 
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JCM Project Examples

Projects 

With 9 
Companies 

Philippines Thailand Myanmar

With 5 
Companies 

With 1 
Company

With 4 
Companies 

Indonesia

Potential Equipment applicable for JCM Subsidy (examples)
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This presentation was prepared exclusively for the benefit and internal use of the Tokyo Century Corporation. client to
whom it is directly addressed and delivered (including such subsidiaries, the in order to assist the
Company in evaluating, on a preliminary basis, the feasibility of a possible transaction or transactions and does not carry any
right of publication or disclosure, in whole or in part, to any other party. This presentation is for discussion purposes only and is
incomplete without reference to, and should be viewed solely in conjunction with, the oral briefing provided by TC. Neither
this presentation nor any of its contents may be disclosed or used for any other purpose without the prior written consent of
TC.

The information in this presentation is based upon any management forecasts supplied to us and reflects prevailing conditions
and our views as of this date, all of which are accordingly subject to change. opinions and estimates constitute
judgment and should be regarded as indicative, preliminary and for illustrative purpose only. In preparing this presentation,
we have relied upon and assumed, without independent verification, the accuracy and completeness of all information
available from public sources or which was provided to us by or on behalf of the Company or which was otherwise reviewed by
us. TC makes no representations as to the actual value which may be received in connection with a transaction nor the legal,
tax or accounting effects of consummating a transaction. Unless expressly contemplated hereby, the information in this
presentation does not take into account the effects of a possible transactions involving an actual or potential change of control,
which may have significant valuation and other effects.

This presentation does not constitute a commitment by any TC entity to underwrite, subscribe for or any securities or to
extend or arrange credit or to provide any other services.


