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EXECUTIVE SUMMARY – THE GLOBAL RISKS
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Source: World Economic Forum Global Risks Report 2025
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EXECUTIVE SUMMARY – THE LINKAGE BETWEEN EACH OF THE RISKS

0 1  /  I N T R O D U C T I O N  O F  C L I M A T E  C H A N G E  A N D  G H G  E M I S S I O N S

Source: World Economic Forum Global Risks Report 2025

Source: Met Office



HISTORY OF COMBATING CLIMATE CHANGE
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1937

1972

1988

1992

1997

2009

2016
《The artificial production 
of carbon dioxide and its 
influence on temperature》

《Stockholm Declaration》
of the United Nations 

Conference on the Human 
Environment

IPCC established

UNFCCC developed an 
action plan

《Kyoto Protocol》
required only developed countries to 

reduce emissions

《Copenhagen Accord》
explicit emission pledges by 

all major economies

《Paris Agreement》
climate change is a shared problem, 

all should limit global warming to 
well below 2°C above pre-industrial 

levels, ideal 1.5°C 
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G H G  e f f e c t  t o  t h e  E a r t hG H G  e f f e c t  t o  t h e  E a r t h
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Proper greenhouse effect is 
beneficial to the living things 
on the Earth as it gives us 

warmth. 

0 1  /  I N T R O D U C T I O N  O F  C L I M A T E  C H A N G E  A N D  G H G  E M I S S I O N S

Without GHGs, Earth's 

average temperature would 

be below freezing.

G H G  e f f e c t  t o  t h e  E a r t hG H G  e f f e c t  t o  t h e  E a r t h
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0 1  /  I N T R O D U C T I O N  O F  C L I M A T E  C H A N G E  A N D  G H G  E M I S S I O N S

Burning fossil fuels 
produces GHGs 
emissions

Gas trapped in the 
atmosphere raise the 
temperature

G H G  e f f e c t  t o  t h e  E a r t hG H G  e f f e c t  t o  t h e  E a r t h
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G H G  e f f e c t  t o  t h e  E a r t hG H G  e f f e c t  t o  t h e  E a r t h

Temperature Change (1880-2022)

Source: NASA
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CO2 CO2
NF3

CO2

CH4

CH4
N2O HFCS

SF6

PFCS

7 types of GHGs:

CO2, CH4, N2O, NF3,
SF6, HFCs, PFCs,

0 1  /  I N T R O D U C T I O N  O F  C L I M A T E  C H A N G E  A N D  G H G  E M I S S I O N S



CONTRIBUTING
SECTORS:
INDUSTRY
BUILDING
TRANSPORTATION
AGRICULTURE

Where do GHGs used for?

0 1  /  I N T R O D U C T I O N  O F  C L I M A T E  C H A N G E  A N D  G H G  E M I S S I O N S

Source: Council of Europe
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THE SITUATION IN HONG KONG
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Source: EMSD, HK 



EARTH EXCEEDS SAFE LIMITS
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Source: Stockholm Resilience Centre



MORE EXTREME WEATHER EVENT IS COMING
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Source: Carbon Brief



The Cost Of Climate Change:
A Triple Threat to Human, Economic, And Business

Source: UNDRR

“This is clear evidence that in a world where the 
global average temperature in 2019 was 1.1˚C 
above the preindustrial period, the impacts are 
being felt in the increased frequency of extreme 
weather events including heatwaves, droughts, 
flooding, winter storms, hurricanes and wildfires”

0 1  /  I N T R O D U C T I O N  O F  C L I M A T E  C H A N G E  A N D  G H G  E M I S S I O N S
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DIFFERENCE BETWEEN
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Carbon Neutral and Net Zero

Carbon Neutral

Removed CO2 from 
the atmosphere being 
equal to those emitted 
by human activity

Net zero

Removed all GHGs
from the atmosphere 
being equal to those 
emitted by human 
activity

Source: National Grid

NF3
CH4

N2O

HFCS

SF6

PFCS

CO2

CO2
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CARBON 
NEUTRAL 

VS

NET ZERO

20

Carbon Neutral and Net Zero are used interchangeably in many context

0 1  /  I N T R O D U C T I O N  O F  C L I M A T E  C H A N G E  A N D  G H G  E M I S S I O N S

Source: Carbon Neutral and Sustainable Development, HK
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HOW TO ACHIEVE CARBON NEUTRAL AND NET ZERO?

0 1  /  I N T R O D U C T I O N  O F  C L I M A T E  C H A N G E  A N D  G H G  E M I S S I O N S

Source: WRI

From business to individuals,

we all can contribute to

decarbonisation

Requires abatement of

emissions first, offset is

the last resort
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CARBON FOOTPRINT (GHG) OF EVERYTHING
0 2  /  G H G  A C C O U N T I N G B A S I C S

Source: OECD

Reporting standards and 
methodologies relevant for Emissions-
intensive and trade-exposed industries



DEFINITION OF
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GHG accounting

Organisational Footprint Product Footprint

0 2  /  G H G  A C C O U N T I N G B A S I C S

Source: European Commission Source: My climate



GHG INVENTORY STANDARD

0 2  /  G H G  A C C O U N T I N G B A S I C S

Greenhouse Gas Protocol (GHG Protocol) 
was jointly convened in 1998 by World 
Business Council for Sustainable 
Development (WBCSD) and World 
Resources Institute (WRI).
Issued in 2001，second version in 2004
 Establish a method for calculating and reporting 

organisational GHGs emissions in accordance with 
accounting standards

 The purpose is to exchange and integrate knowledge, 
hoping to serve as a core tool for the GHGs trading market

 In addition to guidelines on principles and procedures, it also 
provides calculating tools for individual cases for the practitioner

By the International Standards 
Organization (ISO)
Issued in 2006, second version in 2018
 ISO 14064-1 is one of the ISO 14064 series of standards. It

provides clarity and consistency in the quantification,
supervision, reporting and verification or verification of
greenhouse gas inventories or plans, with a view to
benefiting organizations, governments, plan proponents
and stakeholders around the world

 In addition to the provisions of this article of ISO 14064-1,
the 2018 version also provides appendices A~H as
specifications or reference information

25



Introduction of GHG Protocol

 Document type：
Standard (標準) 與 Guidance (指引)

- Corporate Standard
- GHG Protocol for Cities
- Mitigation Goal Standard
- Corporate Value China 

(Scope 3) Standard
- Policy and Action Standard
- Product Standard
- Project Protocol

Guidance (指引)
- Scope 2 Guidance

- Scope 3 Guidance
- Agriculture guidance
- Estimating and Reporting Avoided 

Emissions
- Public Sector Protocol
- Potential Emissions from Fossil Fuel 

Reserves
- The Global GHG Accounting and 

Reporting Standard Financial Industry
- Land Sector and Removals
- GPC Supplemental Guidance for Forests 

and Trees

In addition to principle specifications, 
GHG Protocol also provides 
quantitative case descriptions and 
calculation tools, such as:
- Cross-sector tools
- Country-specific tools
- Sector-specific tools
- Tools for countries and 

cities

GHG INVENTORY STANDARDS ADOPTED INTERNATIONALLY

0 2  /  G H G  A C C O U N T I N G B A S I C S

Standard (標準)

Source: GHG protocol

Source: GHG protocol

Source: GHG protocol
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THE WHOLE ORGANISATIONAL FOOTPRINT

0 2  /  G H G  A C C O U N T I N G B A S I C S

Source: GHG Protocol

6 types?
Where is NF3
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THE WHOLE ORGANIZATIONAL/PRODUCT FOOTPRINT

0 2  /  G H G  A C C O U N T I N G B A S I C S

Source: GHG Protocol
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THE WHOLE ORGANISATIONAL FOOTPRINT

0 2  /  G H G  A C C O U N T I N G B A S I C S

Source: EDRA, GHIN
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THE WHOLE ORGANISATIONAL FOOTPRINT

0 2  /  G H G  A C C O U N T I N G B A S I C S

Source: National Grid

Your operation Your value chain

30



15 CATEGORY OF 
Scope 3 Emissions

Minimum boundary
最低邊界要求

Category description
內容描述

Upstream category
上游的範圍三排放

0 2  /  G H G  A C C O U N T I N G B A S I C S

Source: GHG Protocol Scope 3 Guidance

All upstream (cradle-to-gate) emissions of purchased goods and 
services

Extraction, production, and transportation of goods and services 
purchased or

1. Purchased goods and services
商品和服務的採購

All upstream (cradle-to-gate) emissions of purchased capital 
goods

Extraction, production, and transportation of capital goods 
purchased or acquired

2. Capital goods
資本貨物

Extraction, production, and transportation of fuels and energy 
purchased or acquired by the reporting company in the reporting 
year, not already accounted for in scope 1 or scope 2：

3. Fuel-and energy-related activities (not 
included in scope 1 and scope 2) 

燃料和能源相關活動（不包括在範圍1
或範圍2中）資本貨物

a) For upstream emissions of purchased fuels: All upstream 
(cradle-to-gate) emissions of purchased fuels (from raw 
material extraction up to the point of, but excluding 
combustion)

a) Upstream emissions of purchased fuels (extraction, 
production, and transportation of fuels consumed by the 
reporting company)

b) For upstream emissions of purchased electricity: All 
upstream (cradle-to-gate) emissions of purchased fuels 
(from raw material extraction up to the point of, but 
excluding, combustion by a power generator)

b) Upstream emissions of purchased electricity (extraction, 
production, and transportation of fuels consumed in the 
generation of electricity, steam, heating, and cooling 
consumed by the reporting company) 

c) For T&D losses: All upstream (cradle-to-gate) emissions of 
energy consumed in a T&D system, including emissions 
from combustion

c) Transmission and distribution (T&D) losses (generation of 
electricity, steam, heating and cooling that is consumed 
(i.e., lost) in a T&D system) – reported by end user

d) For generation of purchased electricity that is sold to end 
users: Emissions from the generation of purchased energy

d) Generation of purchased electricity that is sold to end users 
(generation of electricity, steam, heating, and cooling that is 
purchased by the reporting company and sold to end 
users) – reported by utility company or energy retailer only



15 CATEGORY OF 
Scope 3 Emissions

Minimum boundary
最低邊界要求

Category description
內容描述

Upstream category
上游的範圍三排放

0 2  /  G H G  A C C O U N T I N G B A S I C S

Source: GHG Protocol Scope 3 Guidance

The scope 1 and scope 2 emissions of transportation 
and distribution providers that occur during use of 
vehicles and facilities (e.g., from energy use)

Transportation and distribution of products 
purchased by the reporting company in the 
reporting year between a company’s tier 1 suppliers 
and its own operations (in vehicles and facilities not 
owned or controlled by the reporting company)

4. Upstream transportation and 
distribution
上游運輸和配送

Optional：The life cycle emissions associated with 
manufacturing vehicles, facilities, or infrastructure

Transportation and distribution services purchased 
by the reporting company in the reporting year, 
including inbound logistics, outbound logistics (e.g., 
of sold products), and transportation and 
distribution between a company’s own facilities (in 
vehicles and facilities not owned or controlled by 
the reporting company)

The scope 1 and scope 2 emissions of waste management 
suppliers that occur during disposal or treatment

Disposal and treatment of waste generated in the reporting 
company’s operations in the reporting year (in facilities not 
owned or controlled by the reporting company)

5. Waste generated in operations
運營中產生的廢物

Optional：Emissions from transportation of waste



15 CATEGORY OF 
Scope 3 Emissions

Minimum boundary
最低邊界要求

Category description
內容描述

Upstream category
上游的範圍三排放

0 2  /  G H G  A C C O U N T I N G B A S I C S

Source: GHG Protocol Scope 3 Guidance

The scope 1 and scope 2 emissions of transportation 
carriers that occur during use of vehicles (e.g., from 
energy use)

Transportation of employees for business-related 
activities during the reporting year (in vehicles not 
owned or operated by the reporting company)

6. Business Travel
商務差旅

Optional：The life cycle emissions associated with 
manufacturing vehicles or infrastructure

The scope 1 and scope 2 emissions of employees and 
transportation providers that occur during use of vehicles 
(e.g., from energy use)

Transportation of employees between their 
homes and their worksites during the reporting 
year (in vehicles not owned or operated by the 
reporting company)

7. Employee commuting
員工通勤

Optional：Emissions from employee teleworking

The scope 1 and scope 2 emissions of lessors that occur 
during the reporting company’s operation of leased assets 
(e.g., from energy use)

Operation of assets leased by the reporting 
company (lessee) in the reporting year and not 
included in scope 1 and scope 2 – reported by 
lessee

8. Upstream leased assets
上游租賃資產

Optional：The life cycle emissions associated with 
manufacturing or constructing leased assets



15 CATEGORY OF 
Scope 3 Emissions

Minimum boundary
最低邊界要求

Category description
內容描述

Downstream category
下游的範圍三排放

0 2  /  G H G  A C C O U N T I N G B A S I C S

Source: GHG Protocol Scope 3 Guidance

The scope 1 and scope 2 emissions of transportation 
providers, distributors, and retailers that occur during use of 
vehicles and facilities (e.g., from energy use)

Transportation and distribution of products sold 
by the reporting company in the reporting year 
between the reporting company’s operations 
and the end consumer (if not paid for by the 
reporting company), including retail and 
storage (in vehicles and facilities not owned or 
controlled by the reporting company)

9. Downstream transportation 
and distribution
下游運輸和配送 Optional：The life cycle emissions associated with 

manufacturing vehicles, facilities, or infrastructure

The scope 1 and scope 2 emissions of downstream 
companies that occur during processing (e.g., from energy 
use)

Processing of intermediate products sold in the 
reporting year by downstream companies (e.g., 
manufacturers)

10. Processing of sold products
銷售產品的加工

The direct use-phase emissions of sold products over their expected 
lifetime (i.e., the scope 1 and scope 2 emissions of end users that occur 
from the use of: products that directly consume energy (fuels or 
electricity) during use; fuels and feedstocks; and GHGs and products 
that contain or form GHGs that are emitted during use)

End use of goods and services sold by the 
reporting company in the reporting year 

11. Use of sold products
銷售產品的使用

Optional：The indirect use-phase emissions of sold products over their 
expected lifetime (i.e., emissions from the use of products that indirectly 
consume energy (fuels or electricity) during use) 



15 CATEGORY OF
Scope 3 Emissions

Minimum boundary
最低邊界要求

Category description
內容描述

Downstream category
下游的範圍三排放

0 2  /  G H G  A C C O U N T I N G B A S I C S

Source: GHG Protocol Scope 3 Guidance

The scope 1 and scope 2 emissions of waste 
management companies that occur during disposal or 
treatment of sold products

Waste disposal and treatment of products sold by 
the reporting company (in the reporting year) at the 
end of their life

12. End-of-life treatment of sold 
products
已售出產品的報廢處理

The scope 1 and scope 2 emissions of lessees that 
occur during operation of leased assets (e.g., from 
energy use).

Operation of assets owned by the reporting 
company (lessor) and leased to other entities in 
the reporting year, not included in scope 1 and 
scope 2 – reported by lessor

13. Downstream leased assets
下游租賃資產

Optional：The life cycle emissions associated with 
manufacturing or constructing leased assets

The scope 1 and scope 2 emissions of franchisees that 
occur during operation of franchises (e.g., from energy 
use)

Operation of franchises in the reporting year, not 
included in scope 1 and scope 2 – reported by 
franchisor

14. Franchises
特許經營

Optional：The life cycle emissions associated with 
manufacturing or constructing franchises

See the description of category 15 (Investments) in 
section 5.5 for the required and optional boundaries

Operation of investments (including equity and 
debt investments and project finance) in the 
reporting year, not included in scope 1 or scope 2

15. Investments
投资



BOUNDARY
of measuring GHG

Based on Shareholding Based on Control (Financial 
Control or Operational Control) 

Parent Parent

50% holding 30% holding

70% holding 90% holding

Fully control

Fully control

Under the control approach,
a company accounts for 100
percent of the GHG
emissions from operations
over which it has control. It
does not account for GHG
emissions from operations in
which it owns an interest but
has no control.

100%

0 2  /  G H G  A C C O U N T I N G B A S I C S

Source: GHG protocol



CASE STUDY
Boundary of measuring GHG

0 2  /  G H G  A C C O U N T I N G B A S I C S

Source: Swire Pacific

Source: Swire Pacific



GHG METRICS – ABSOLUTE AND RELATIVE EMISSIONS

38

0 2  /  G H G  A C C O U N T I N G B A S I C S

Source: Coca Cola

Absolute emissions

Relative emissions >> choose the relevant unit to represent your products and services



GHG METRICS – ABSOLUTE AND RELATIVE EMISSIONS
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0 2  /  G H G  A C C O U N T I N G B A S I C S

Source: CKH Holdings

For conglomerate, revenue may be an option



Comparison

NotesToolsAdvantages

• Costly and not applied for all 
types of emissions

• Energy metersn 
Direct 

Measurement

• Cost-saving
• Common and simple
• Widely applied

• An excel calculation tools;
• Emissions Factors list

• A wide range of sources
Mass Balance 

Accounting

• Common and widely applied
• Require basic understandings 

of chemistry

• Calculate the GHG 
emissions based on 
chemical formula

• A wide range of sources
Emission Factors & 

Activity Data

• High cost and not suitable for all 
emission sources

• Gas Analysis Instrument (氣體分析儀器)
• Flow Meter (流速計)
• Exhaust Pipeline Monitoring Equipment 

(排氣管道監測設備)
• Mass Flow Meter (質量流量計)
• Gas Sampler (氣體採樣器)

• Used for stationary combustion 
• Provide accurate emissions data 

without estimates or assumptions

• Basic understanding of chemistry is 
required

• Calculate GHG based on chemical 
formula

• Calculated by the transformation 
pricess of emission sources

• Relatively accurate calculation

• Emission Factors may be inaccurate
• Different emission sources vary greatly
• Applicable to those who lack actual 

monitoring data system

• Excel spreadsheet
• Emission Factor database

• Simple and fast
• Less expensive

THE GHG QUANTIFICATION METHODOLOGIES

0 2  /  G H G  A C C O U N T I N G B A S I C S
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Break
Our decarbonisation solutions
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Link: BVCPS decarbonisation
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ESG DISCLOSURE
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0 3  /  G H G  R E G U L A T O R Y  D I S C L O S U R E

Source: International Finance Corporation



GHG DISCLOSURE – FOR ESG REPORT

44

0 3  /  G H G  R E G U L A T O R Y  D I S C L O S U R E

Proposed sustainability/climate-related disclosures in 
sustainability reports
 ISSB is drafting their standards using the 4 pillars outline in TCFD for all 

sustainability material topics

The Trustees of the IFRS Foundation announced the 
formation of ISSB on 3 November 2021 at COP26 in 
Glasgow, following strong market demand for its 
establishment.

ISSB / TCFD

IFRS take over the monitoring 
responsibility for TCFD in 
2024



GHG DISCLOSURE – FOR ESG REPORT (EU SPECIFIC)

45

0 3  /  G H G  R E G U L A T O R Y  D I S C L O S U R E

ESRS 1

General 
Requirements

General

ESRS 2

General disclosures

ESRS G1

Business conduct

ESRS E1

Climate change

Environment

ESRS E2 

Pollution

ESRS E3

Water and marine 
resources

ESRS E4

Biodiversity and 
ecosystems

Social

ESRS E5

Resource use and 
circular economy

ESRS S1

Own workforce
ESRS S2

Workers in the 
value chain

Governance

ESRS S3

Affected 
communities

ESRS S4

Consumers and 
end-users

Joint statement Mapping

MoU



OUR EU PARTNERS ARE INTERESTED

0 3  /  G H G  R E G U L A T O R Y  D I S C L O S U R E

Source: EFRAG



ESG DISCLOSURE 
COMPARISON
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0 3  /  G H G  R E G U L A T O R Y  D I S C L O S U R E

Source: International Finance Corporation



EMBODIED CO2 IN TRADE
0 3  /  G H G  R E G U L A T O R Y  D I S C L O S U R E

Source: World Economic Forum, Boston Consulting Group



THE EUROPEAN LAW - CBAM
0 3  /  G H G  R E G U L A T O R Y  D I S C L O S U R E

Paris 
Agreement

2015

European 
Green Deal

2019

EU’s target of reducing net 
greenhouse gas emissions by 
at least 55% by 2030  
compared to 1990

FIT FOR 55

Gradually phasing out of free allowance in ETS for certain 
sectors in parallel with the introduction of CBAM

E U  c l i m a t e - n e u t r a l  b y  2 0 5 0

To  p r e v e n t  c a r b o n  
l e a k a g e
Carbon leakage – companies within the EU 
shift carbon-intensive production to 
countries with less stringent climate 
policies

Source: European Commission
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THE EUROPEAN LAW - CBAM
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0 3  /  G H G  R E G U L A T O R Y  D I S C L O S U R E

Source: CBAM Communication Template



THE EUROPEAN LAW - CBAM
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0 3  /  G H G  R E G U L A T O R Y  D I S C L O S U R E

Source: European Commission



EU CBAM - HONG KONG SITUATION
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0 3  /  G H G  R E G U L A T O R Y  D I S C L O S U R E

Source: HKTDC



THE LOCAL LAW - TURKEY

53

0 3  /  G H G  R E G U L A T O R Y  D I S C L O S U R E

Energy and industrial sectors are subject to annual 
monitoring, reporting and verification processes.

Source: Carbon Turkey



THE LOCAL LAW - INDIA

54

0 3  /  G H G  R E G U L A T O R Y  D I S C L O S U R E

Top 1,000 listed Indian companies to provide and 
highlight quantitative metrics on sustainability-
related factors including emissions, energy, and 
waste

Source: Securities and Exchange Board India

Source: Securities and Exchange Board India



THE LOCAL LAW - THAILAND
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0 3  /  G H G  R E G U L A T O R Y  D I S C L O S U R E

Require businesses and legal entities to disclose 
their GHG emission data in a standardised format

Source: GIZ Thailand

Source: Enviliance Asia



THE LOCAL LAW - VIETNAM
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0 3  /  G H G  R E G U L A T O R Y  D I S C L O S U R E

Relevant entities with greenhouse gas emissions of up 
to 3,000 metric tons of carbon dioxide equivalent per 
year are required to conduct GHG inventory verified
by the governmental authority and prepare 
reduction plans with 3rd party validation

Source: Vietnam Government

Source: DAZPRO



THE LOCAL LAW - THE CHINESE MAINLAND

57

0 3  /  G H G  R E G U L A T O R Y  D I S C L O S U R E

Relevant entities are required to conduct GHG 
inventory verified by the governmental authority

Source: Ministry of Ecology and Environment of the People’s Republic of China

Source: Ministry of Ecology and Environment of the People’s Republic of China



THE LOCAL LAW - TAIWAN
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0 3  /  G H G  R E G U L A T O R Y  D I S C L O S U R E

Specific industries or Manufacturing industries with 
greenhouse gas emissions of up to 25,000 metric tons 
of carbon dioxide equivalent per year should submit 
3rd party verified GHG report

Source: Ministry of Environment, Taiwan

Source: Ministry of Environment, Taiwan

2026年



THE LOCAL LAW - KOREA

59

0 3  /  G H G  R E G U L A T O R Y  D I S C L O S U R E

listed companies with total assets of KRW 2 trillion or 
more on a consolidated basis are required to disclose 
their greenhouse gas emissions (Scope 1 and 
Scope 2), renewable energy consumption, 
use/recycling rate of plastic renewable materials, and 
the amount of water usage in water-stressed areas.

Source: KIM & CHANG

Source: Ministry of Environment, Korea

Source: Ministry of Environment, Korea



THE LOCAL LAW - JAPAN
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0 3  /  G H G  R E G U L A T O R Y  D I S C L O S U R E

Specified Emitters are required to report "unadjusted 
greenhouse gas emissions (actual emissions)" as well 
as "adjusted greenhouse gas emissions" after 
deducting "certified domestic emission reductions 
under the SHK scheme, and verified by a 3rd party

Source: Baker McKenzie

Source: 経済産業省

Source: 経済産業省



CASE STUDY: COMPANY OPERATING IN 
MULTIPLE REGIONS

61

Nippon Steal (TYO:5401) exports steel products to the EU, bringing it within the scope of CBAM

•Listed in Tokyo, which the Stock Exchange is actively aligning its sustainability disclosure standards with ISSB

•Together with their Carbon Neutral Vision 2050, they are having their decarbonisation plan which also comply with 
multiple regulatory frameworks.

0 3  /  G H G  R E G U L A T O R Y  D I S C L O S U R E

Source: Nippon Steel



CASE STUDY: COMPANY OPERATING IN 
MULTIPLE REGIONS

62

Samsung (KRX:005930) exports electronic equipment and products to the EU, bringing it within the scope of CBAM

•HQ in Busan, which needed to disclose GHGs

•Expect ETS will become prominent

0 3  /  G H G  R E G U L A T O R Y  D I S C L O S U R E

Source: Samsung



63

EVERYTHING’S CONNECTED

Source: CircuLaw



04.
GHG Data Collection and Management
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DATA COLLECTION PROCEDURE

0 4  /  G H G  D A T A  C O L L E C T I O N  A N D  M A N A G E M E N T

Source: IPCC



HOW TO COLLECT AND MANAGE GHG DATA

0 4  /  G H G  D A T A  C O L L E C T I O N  A N D  M A N A G E M E N T

Define Scope 
(Scope 1, 2, 3* emissions)

Identify Data Sources 
(utilities, fuel use, supplier data*, business 
travel* etc.)

Data Collection 
(Automated tools, spreadsheets, supplier 
questionnaires*)

Data Validation 
(internal audits)

Emission Calculation 
(GHG Protocol tools, emission factors)

Reporting & Disclosure 
(CDP, TCFD, regulatory filings) * Specifically for scope 3 only

Step-by-Step Process



STEP 1: IDENTIFYING EMISSION SOURCES

0 4  /  G H G  D A T A  C O L L E C T I O N  A N D  M A N A G E M E N T

Find out the energy 
sources that you use 
(examples)
Diesel Oil
LPG
Refrigerant 
Towngas
Electricity
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Activity Data

(example)
Electricity Bills from utility 
company

STEP 2: GATHERING ACTIVITY DATA 

0 4  /  G H G  D A T A  C O L L E C T I O N  A N D  M A N A G E M E N T

12,500 Kwh
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Emission Factor

(example)
Electricity Bills from utility 
company

STEP 3: FINDING OUT THE EMISSION FACTORS

0 4  /  G H G  D A T A  C O L L E C T I O N  A N D  M A N A G E M E N T

0.39 kg CO2e/kWh
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STEP 4: APPLYING EMISSION FACTORS TO CALCULATE 
EMISSIONS

0 4  /  G H G  D A T A  C O L L E C T I O N  A N D  M A N A G E M E N T

12,500 Kwh

Activity Data x Emission Factor = CO2e

x =0.39 kg CO2e/kWh 4,875 kg CO2e
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STEP 5: REITERATE THE CALCULATION PROCESS

0 4  /  G H G  D A T A  C O L L E C T I O N  A N D  M A N A G E M E N T

Activity 
Data

x Emission 
Factor

= CO2e

HFCs
PFCsGWP

Global Warming Potential
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STEP 5: REITERATE THE CALCULATION PROCESS

0 4  /  G H G  D A T A  C O L L E C T I O N  A N D  M A N A G E M E N T

Activity 
Data

x Emission 
Factor

= CO2e

GWP
Global Warming Potential GWP(x)=     GWP(x)=     

∫    a  · [x(t)]dt0
TH

x

∫    a  · [r(t)]dt0
TH

r

The GWP is a measure of how much energy the emission of 1 ton of a gas will absorb over a given period of time, relative to the 
emission of 1 ton of carbon dioxide (CO2). The larger the GWP, the more that a given gas warms the Earth compared to CO2 over 
that time period. The time period usually used for GWPs is 100 years.
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Source: EPA, US



STEP 5: REITERATE THE CALCULATION PROCESS

0 4  /  G H G  D A T A  C O L L E C T I O N  A N D  M A N A G E M E N T

Activity 
Data

x Emission 
Factor

= CO2e

GWP
Global Warming Potential

73

The GWP is a measure of how much energy the emission of 1 ton of a gas will absorb over a given period of time, relative to the 
emission of 1 ton of carbon dioxide (CO2). The larger the GWP, the more that a given gas warms the Earth compared to CO2 over 
that time period. The time period usually used for GWPs is 100 years.

CO2 CH4<
GWP = 28x

Source: EPA, US



STEP 5: REITERATE THE CALCULATION PROCESS

0 4  /  G H G  D A T A  C O L L E C T I O N  A N D  M A N A G E M E N T

Activity Data x Emission Factor = CO2e

12,000 kg 
of CH4

x 0.037 
CH4 / kg

x 28 12,432 kg=

Source: GHG Protocol
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Activity Data x Emission Factor = CO2e

Find out the energy 
sources that you use
Diesel Oil
LPG
Kerosene
Charcoal
Towngas
Electricity

Search from Database
Energy Bills
Utilities Company
Country-Specific
Sector-Specific
Global

Add up 
all GHGs

CO2

CH4

N2O
HFCs
PFCs
SF6

NF3

SUMMARY

0 4  /  G H G  D A T A  C O L L E C T I O N  A N D  M A N A G E M E N T

Normally expressed in in Tons or Kg
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With GWP



MORE YOU WANT TO KNOW

76

0 4  /  G H G  D A T A  C O L L E C T I O N  A N D  M A N A G E M E N T

Country

Global

Sector

Source: Department for Energy 
Security & Net Zero, UK

Source: 国家发展改革委

Source: IPCC



CASE STUDY

77

0 4  /  G H G  D A T A  C O L L E C T I O N  A N D  M A N A G E M E N T

The choice of emission 
factor by different sector

Country

Global

Sector

Source: Cathay Pacific

Source: Swire Coca Cola

Source: Swire Properties



MORE YOU WANT TO KNOW

78

0 4  /  G H G  D A T A  C O L L E C T I O N  A N D  M A N A G E M E N T

NF3SF6PFCsHFCsN2OCH4

SemiconductorElectric power 
industry

Aluminium
production

AerosolsAgriculture and 
Fertiliser
manufacturing

Oil & gas

PhotovoltaicsSemiconductorMetal and miningAutomotiveChemical 
production

Coal Mining

SemiconductorRefrigeration



HOW TO COLLECT AND MANAGE GHG DATA

0 4  /  G H G  D A T A  C O L L E C T I O N  A N D  M A N A G E M E N T

Define Scope 
(Scope 1, 2, 3* emissions)

Identify Data Sources 
(utilities, fuel use, supplier data*, business 
travel* etc.)

Data Collection 
(Automated tools, spreadsheets, supplier 
questionnaires*)

Data Validation 
(internal audits)

Emission Calculation 
(GHG Protocol tools, emission factors)

Reporting & Disclosure 
(CDP, TCFD, regulatory filings) * Specifically for scope 3 only

Step-by-Step Process Challenges
• Inconsistent data formats across 

departments/suppliers*
• Lack of data for Scope 3 emissions*
• Manual data collection = time-intensive, 

error-prone
• Misalignment with reporting frameworks

Good Practices
• Centralised digital platforms for GHG 

tracking
• Training staff on GHG data protocol
• Collaborating with suppliers for better 

Scope 3 data*



05.
Introduction to GHG Reporting
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THE PURPOSE OF GHG DISCLOSURE 

0 5  /  I N T R O D U C T I O N  T O  G H G  R E P O R T I N G

Source: International Carbon Action Partnership 81



IN ASIA

0 5  /  I N T R O D U C T I O N  T O  G H G  R E P O R T I N G

Globally……

Source: SBTI Monitoring Report 2023 82



THE GLOBAL 
NET ZERO

0 5  /  I N T R O D U C T I O N  T O  G H G  R E P O R T I N G

The market force keeps going…

Source: SBTI Monitoring Report 2023 83



84

0 5  /  I N T R O D U C T I O N  T O  G H G  R E P O R T I N G

More SMEs are taking climate actions

Source: SME Climate Hub

Country/Region of commitment

1

5681

No. of SME



INVESTORS WANT TO KNOW

0 5  /  I N T R O D U C T I O N  T O  G H G  R E P O R T I N G

Source: SASB



OBLIGATIONS FOR MONEY MANAGERS

86

0 5  /  I N T R O D U C T I O N  T O  G H G  R E P O R T I N G

Source: CDPSource: Blackrock

Source: UBS



THE PURPOSE OF DISCLOSURE

0 5  /  I N T R O D U C T I O N  T O  G H G  R E P O R T I N G
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THE BENEFITS OF DISCLOSURE

0 5  /  I N T R O D U C T I O N  T O  G H G  R E P O R T I N G

Total US$ savings per initiative, CDP Supply Chain Report 2024

Low-carbon energy generation

Energy efficiency in production process

Energy efficiency in buildings

Waste reduction and material circularity

Other

Transportation

Company policy of behavioral change

Low-carbon energy consumption

Non-energy industrial process emissions reductions

Fugitive emissions reduction

Total US$ savings per initiative

Number of 
initiatives

US$ 12,525 million

US$ 9,868 million

US$ 2,178 million

US$ 2,063 million

US$ 1,862 million

US$ 1,355 million

US$ 1,144 million

US$ 1,051 million

US$ 266  million

US$ 116  million

1374 

3866

4275

530

492

1008

830

1798

205

157

Source: CDP, HSBC

Source: EPA, US

Source: defra, UK
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GHG REPORTING BOUNDARIES AND METRICS

0 5  /  I N T R O D U C T I O N  T O  G H G  R E P O R T I N G

Source: WWF, HSBC

Three approached:
Shareholding
Financial Control
Operational Control

CO2e

Add up 
all GHGs

CO2

CH4

N2O
HFCs
PFCs
SF6

NF3

(Boundary)

(Metrics)
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Understanding the production process and 
emission sources

most common missing points: refrigerant, septic tanks, coal-fired boiler and 
wastewater treatment emissions

Check any big differences in terms of energy used. If the two factories are 
similar, check the factory has counted combustion processes or not

referencing the emission factors

Check the references for the emission factor to see if it is representable
• Country (the best)
• Industry
• Global
• Build it in LCA by the report provider (the least)

Specific questions: whether the factory have coal-fired boiler, 
solar roof top, etc

The flexibility allowable in SBTI

Unintentional 
missing info

Intentional 
missing info

Lacking 
representable 
EF

REPORT QUALITY CHECKING

0 5  /  I N T R O D U C T I O N  T O  G H G  R E P O R T I N G
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EXAMPLE REPORT

0 5  /  I N T R O D U C T I O N  T O  G H G  R E P O R T I N G
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THE SUGGESTED CONTENTS AND STRUCTURE

0 5  /  I N T R O D U C T I O N  T O  G H G  R E P O R T I N G

Source: WWF, HSBC

(optional)

92

(optional)

Allow offsets to be reported 
separately, but not used to lower 
reported emissions



ASSESS, CHOSE, AND RECALCULATE THE BASE YEAR

0 5  /  I N T R O D U C T I O N  T O  G H G  R E P O R T I N G

Source: GHG Protocol

Structural changes
• Mergers, acquisitions, and divestment
•Outsourcing and insourcing of emitting activities 

Methodology changes
•Changes in calculation methodology or improvements in the 
accuracy of emission factors or activity data that result in a 
significant impact on the base year emissions data 

Discovery of errors
•Discovery of significant errors, or a number of cumulative errors, 
that are collectively significant



EXAMPLE OF BASE YEAR CHANGE POLICY

0 5  /  I N T R O D U C T I O N  T O  G H G  R E P O R T I N G

Source: Linde



CASE STUDIES FOR STEP-BY-STEP GHG REPORT

0 5  /  I N T R O D U C T I O N  T O  G H G  R E P O R T I N G

Source: BlackRock 95

Step 01: General Information



CASE STUDIES FOR STEP-BY-STEP GHG REPORT

0 5  /  I N T R O D U C T I O N  T O  G H G  R E P O R T I N G

Source: BlackRock 96

Step 02: Organisational and operational boundaries



CASE STUDIES FOR STEP-BY-STEP GHG REPORT

0 5  /  I N T R O D U C T I O N  T O  G H G  R E P O R T I N G

Source: BlackRock 97

Step 03: Base year



CASE STUDIES FOR STEP-BY-STEP GHG REPORT

0 5  /  I N T R O D U C T I O N  T O  G H G  R E P O R T I N G

Source: BlackRock 98

Step 04: Methodology



Step 05: Calculation of GHG emissions and removal 

CASE STUDIES FOR STEP-BY-STEP GHG REPORT

0 5  /  I N T R O D U C T I O N  T O  G H G  R E P O R T I N G

Source: BlackRock 99



Accounting and Reporting GHG Emissions
5 PRINCIPLES FOR

State the scope and organisational boundary

Understand the production process and all 
the emission sources

Changes of scope and omission of data 
should be clearly mentioned with reasons

Assumptions behind and methodologies 
needed to be disclosed 

Consider accredited 3rd party verifier

0 5  /  I N T R O D U C T I O N  T O  G H G  R E P O R T I N G

Source: WWF, HSBC
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TRANSPARENCY BOOST

101

0 5  /  I N T R O D U C T I O N  T O  G H G  R E P O R T I N G

Source: IPE



TRANSPARENCY BOOST

102

0 5  /  I N T R O D U C T I O N  T O  G H G  R E P O R T I N G

Source: ZDHC



OPPORTUNITIES TO TIC INDUSTRY
To ensure the data quality

Find the List of 
Governmental  

Accreditation 3rd party

0 5  /  I N T R O D U C T I O N  T O  G H G  R E P O R T I N G

Source: NABCB, India

Source: Ministry of Environment, Taiwan
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OPPORTUNITIES TO TIC INDUSTRY
Verification standard

0 5  /  I N T R O D U C T I O N  T O  G H G  R E P O R T I N G

Source: ISO 104



PRACTICAL USE CASES
Everything is based on a robust GHG

ExamplesDescriptionUse cases

0 5  /  I N T R O D U C T I O N  T O  G H G  R E P O R T I N G

HSBC (LON:HSBA) modelling credit losses from climate 
risks have been modelled under different scenario

Banks modeling impacts of 2°C Vs 4°C world on 
loan books

Scenario Analysis

Adidas (FRA:ADS) set out key initiatives (e.g. powering 
up renewable, material innovation, phase out coal, etc) 

Brands using SBTi to guide their decarbonization 
plans

Target Setting

Tesla (NAS:TSLA) earns tradable credits in the 
operation of business under various regulations related 
to zero-emission vehicles (“ZEVs”), greenhouse gas, 
fuel economy and clean fuel

Companies Selling/buying offsets aligned with 
GHG Protocol

Carbon Markets

CLP (HKG:2) is working towards adopting a greener mix 
of greater amount of nuclear power, as well as 
renewable energy and zero-carbon hydrogen.

Utilities modelling emissions and diversify different 
fuel mixes

Strategy Planning

Source: HSBC

Source: Adidas

Source: Tesla

Source: CLP



WIN FOR EVERYONE

0 5  /  I N T R O D U C T I O N  T O  G H G  R E P O R T I N G
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