
© Copyright National University of Singapore. All Rights Reserved. © Copyright National University of Singapore. All Rights Reserved. 

Sustainable and 
Green Finance Institute

Climate Reporting
Empowering Mongolia’s Green Future 
22 August 2024 
Sean Shin



© Copyright National University of Singapore. All Rights Reserved. 

Dr. Sa-Pyung Sean SHIN 🇰🇷

• Academic Director  
MSc in Management + CEMS MIM 

• Research Affiliate  
NUS Sustainable and Green Finance Institute 

• Senior Lecturer of Accounting (2021 - Present)

• Assistant Professor of Accounting 
(2016 - 2021)

• Doctor of Business Administration 
in Accounting and Management 
(2010 - 2016)

• Master I in Economics 
(2009 - 2010)

• Bachelor of Arts in Business Economics; 
Minor in Accounting (2003 - 2009)

https://emojipedia.org/flag-south-korea


Sustainable and 
Green Finance Institute

Overview

Climate Change and Risk 
Sustainability Reporting 

Sustainability Reporting Standards and Frameworks 
IFRS S1 and S2 
Mandatory Sustainability Reporting in Singapore and around the World 

Climate-Related Disclosures in Singapore 
Current Practices and Benchmarking Cases 

Carbon Accounting and Challenges 
Concluding Remarks



© Copyright National University of Singapore. All Rights Reserved. © Copyright National University of Singapore. All Rights Reserved. 

Climate Change and Risk



© Copyright National University of Singapore. All Rights Reserved. 

Copernicus:  
2023 was the hottest year on record

Source: https://climate.copernicus.eu/copernicus-2023-hottest-year-record

https://climate.copernicus.eu/copernicus-2023-hottest-year-record
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Copernicus:  
22 July 2024 was the hottest day on record

The Earth has just 
experienced its warmest 
day in recent history, 
according to the 
Copernicus Climate 
Change Service (C3S) 
data.  
On 22 July 2024, the daily 
global average 
temperature reached a 
new record high in the 
ERA5 dataset*, at 17.16°C.  
This exceeds the previous 
records of 17.09°C, set just 
one day before on 21 July 
2024, and 17.08°C, set a 
year earlier on 6 July 2023.

Source: https://climate.copernicus.eu/new-record-daily-global-average-temperature-reached-july-2024

https://climate.copernicus.eu/new-record-daily-global-average-temperature-reached-july-2024
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Climate Change and Disaster Risk in Mongolia

Surface Air Temperature (1901-2022) Precipitation (1901-2022)

Source: https://climateknowledgeportal.worldbank.org/country/mongolia

https://climateknowledgeportal.worldbank.org/country/mongolia
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Climate Change and Disaster Risk in Mongolia
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Climate Change and Disaster Risk in Mongolia

United Nations Economic and Social Commission for Asia and the Pacific (UNESCAP) 
Under the median range of simulations for RCP 4.5 (moderate scenario) and RCP 8.5 (business-
as-usual scenario), future climate projections demonstrate  

A warming trend across the country with an annual average temperature rise of 2.1 – 2.7°C by 
mid-century in comparison with a reference period of 1986-2005.  

This increases the risks of heatwaves, droughts, and permafrost melt in the country.  
A 2.3 – 2.8mm increase in monthly precipitation by 2040-2059, mainly in summer.  

This increases the risks of floods, landslides, mudslides, and mudflows, especially in the 
mountainous regions. 

Source: https://www.unescap.org/sites/default/d8files/event-documents/Mongolia%20-%20Climate%20Change%20and%20Disaster%20Risk%20Profile.pdf

https://www.unescap.org/sites/default/d8files/event-documents/Mongolia%20-%20Climate%20Change%20and%20Disaster%20Risk%20Profile.pdf
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Global Risks

Source: WEF: Global Risks Report 2021
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The Paris Agreement is a 
legally binding global 
climate agreement.  
Its main goal is to limit 
global warming to well 
below 2°C above pre-
industrial levels and ideally 
to 1.5°C.  
The agreement also aims 
to reduce greenhouse gas 
emissions and achieve a 
climate-neutral world by 
mid-century. 
Nationally Determined 
Contributions (NDCs) 
embody efforts by each 
country to reduce national 
emissions and adapt to the 
impacts of climate change.
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Net Zero by 2050: Singapore & South Korea
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Mongolia’s NDC
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Oliver Wyman: Consumers Want Companies  
to Take a Stand on Climate

Don’t Ignore Climate Change: Important for companies to commit to becoming net-zero 
carbon emitters

Source: https://www.oliverwymanforum.com/climate-sustainability/2021/apr/consumers-want-companies-to-take-a-stand-on-climate.html

https://www.oliverwymanforum.com/climate-sustainability/2021/apr/consumers-want-companies-to-take-a-stand-on-climate.html
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BlackRock: Larry Fink’s Letter to CEOs 2022

Source: https://www.blackrock.com/corporate/investor-relations/larry-fink-ceo-letter

https://www.blackrock.com/corporate/investor-relations/larry-fink-ceo-letter
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Sustainability Information and 
Disclosure
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Importance of ESG Information Disclosure

Successfully managing ESG factors, alongside connecting internal management with 
external reporting can open opportunities to: 

Improved investor ratings 
Improved access to insurance 
Preferential sustainable finance 
Reputational benefits such as attracting and retaining customers and employees. 

Disclosure of ESG information is increasingly important for: 
Internal decision-making 
Regulatory compliance 
Responding to requests from investors, lenders, and rating agencies

Source: TCFD Workshop



© Copyright National University of Singapore. All Rights Reserved. 

Demand for Sustainability Information

Investors source quality sustainability information to meet their investment goals. 
Investment goals and accompanying strategies may include using the information to 
achieve above-market returns, assessing risk to protect against diminished returns and 
major losses, or evaluating the predictability of investment outcomes.  
The ability of investors to use financially material sustainability information to achieve 
enhanced outcomes is evidenced by an increasingly robust body of independent research. 

Source: Robert G. Eccles, Ioannis Ioannou, and George 
Serafeim, “The Impact of Corporate Sustainability on 
Organizational Processes and Performance” (working 
paper), Harvard Business School, 29 July 2013

Source: TCFD Workshop
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Demand for Sustainability Information

Sustainability data, both qualitative and quantitative, can contribute to company success 
in the near, medium, and long term by improving the management of sustainability-related 
risks and opportunities. 
Where key performance indicators (KPIs) are measured and managed, companies may 
be better equipped to 

identify and mitigate risks,  
reduce costs,  
optimize efficiencies, 
increase market share and revenue growth through new products and services.  
By demonstrating an ability to manage sustainability-related risks and opportunities to 
bolster company performance, companies can leverage sustainability disclosure to 
effectively communicate with investors and improve the cost of capital.  

Demand for sustainability information within companies is often (though not always) driven 
by the goal to improve bottom-line performance.

Source: TCFD Workshop
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Mandatory Sustainability Reporting 
in Singapore and around the World
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Singapore Green Plan 2030



© Copyright National University of Singapore. All Rights Reserved. 

Mandatory Reporting Standards 🇸🇬 

Source: ACRA Announcement
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Mandatory Reporting Standards 🇸🇬 

Source: ACRA Announcement
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Sustainability Reporting around the World

( dependent on
local jurisdictions )

Source: https://blog.worldfavor.com/esrs-issb-and-sec-standards-a-simple-comparison-guide

https://blog.worldfavor.com/esrs-issb-and-sec-standards-a-simple-comparison-guide
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IFRS S1 and S2
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Alphabet Soup: Sustainability Reporting  
Standards and Frameworks
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IFRS S1 and S2: Alignment and Harmonization

Inevitably, there has been confusion about the different 
reporting frameworks and standards – especially in 
regards to where they align, and where they differ.  
There are differences between each, but they can very 
much be used in an integrated and complementary 
manner for the benefit of report preparers and users, 
encouraging quality, consistency and comparability 
(Interoperability). 
In 2020, the five reporting organizations (CDP, CDSB, 
GRI, IIRC, and SASB) announced a Statement of Intent 
to Work Together Towards Comprehensive Corporate 
Reporting and later published a detailed outline of how 
their frameworks and standards could be brought 
together to develop global standards for mainstream 
sustainability reporting, providing a prototype of a 
conceptual framework and climate standard. These 
provided positive steps towards a comprehensive 
reporting system for companies and report users alike.
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IFRS S1 and S2

In June 2023, the International Sustainability 
Standards Board (ISSB) issued its inaugural 
standards —IFRS S1 and IFRS S2—ushering in a 
new era of sustainability-related disclosures in capital 
markets worldwide.  
The Standards aim to improve trust and confidence in 
company disclosures about sustainability to inform 
investment decisions. 

IFRS S1: General Requirements for Disclosure of 
Sustainability-related Financial Information 

Provides a set of disclosure requirements designed 
to enable companies to communicate to investors 
about the sustainability-related risks and 
opportunities they face over the short, medium, and 
long term.
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IFRS S2

IFRS S2: Climate-related Disclosures 
Sets out specific climate-related disclosures and is 
designed to be used with IFRS S1.  
For the first time, the Standards create a common 
language for disclosing the effect of climate-related 
risks and opportunities on a company’s prospects. 
Climate-related risks include: 

Physical risks – e.g., storm, flood, or wildfire 
Transition risks – i.e., risks associated with 
transitioning to a low-carbon economy 

IFRS S1 and S2 fully incorporate the TCFD 
recommendations. 

Four Pillars: Governance; Strategy; Risk Management; 
Metrics and Targets 
Requires the organization to undertake climate-related 
scenario analysis.
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IFRS S1 and S2

IFRS S1 IFRS S2
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Green Finance Institute

SEC  
Climate-Related 
Disclosure Rules 
(March 6, 2024)
https://www.sec.gov/news/press-
release/2024-31

https://www.sec.gov/news/press-release/2024-31
https://www.sec.gov/news/press-release/2024-31
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Sustainable and 
Green Finance Institute

SEC  
Climate-Related 
Disclosure Rules 
(March 6, 2024)

Disclosure of climate-related risks that impact or could impact the 
company's business strategy, operations, or financial condition. 
Detailed reporting on the material effects of climate-related risks on the 
company’s strategy, business model, and outlook. 
If mitigating or adapting to climate-related risks, a report on the costs 
incurred and the impacts on financial estimates and assumptions. 
Description of measures taken to mitigate or adapt to climate risks, 
including transition plans, scenario analysis, or internal carbon pricing. 
Board of directors’ oversight and management’s role in assessing 
and managing climate-related risks. 
The processes in place for identifying, assessing, and managing climate 
risks, and their integration into the company’s overall risk management. 
Information on climate-related targets or goals that significantly 
influence the company's operations, financial results, or condition, 
including expenditures and impacts on financial forecasts. 
For certain filers, disclosure of material Scope 1 and Scope 2 
emissions, and eventually, an assurance report on these emissions. 
Reporting of financial impacts due to severe weather events and other 
natural conditions, including the relevant costs and losses. 
Financial impacts related to carbon offsets and renewable energy 
credits (RECs), if significant to achieving climate-related targets. 
Impact of climate-related risks and targets on the financial statement 
estimates and assumptions, with a qualitative description of these 
effects.

https://www.sec.gov/news/press-
release/2024-31

https://www.sec.gov/news/press-release/2024-31
https://www.sec.gov/news/press-release/2024-31
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SEC Climate-Related Disclosure Rules

https://www.sec.gov/news/press-release/2024-31

https://www.sec.gov/news/press-release/2024-31
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CSRD/ESRS and Non-EU Companies

Corporate Sustainability Reporting Directive (CSRD): A legislative directive of the European 
Union that aims to extend sustainability reporting requirements 
European Sustainability Reporting Standards (ESRS): Specific standards developed to define 
and standardize the content of the sustainability reports mandated by the CSRD 
The CSRD defines "who" should report and "what" broad areas need to be covered, while the 
ESRS specifies "how" to report these details.

Source: PWC
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TCFD Recommendations
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TCFD Recommendations

Climate change poses significant risks to the stability of the financial system. To mitigate and 
appropriately price these risks, organizations are increasingly being expected to provide narrative 
information about their exposure to, and strategies to mitigate, climate-related risk. 
In 2015, the G20 Financial Stability Board set up the Task Force on Climate-related Financial 
Disclosures (TCFD) to identify the information needed by investors, lenders, and insurance 
underwriters to assess and price climate-related risks and opportunities. 
In 2017, TCFD published its final recommendations for voluntary disclosures of climate-related 
financial risks and opportunities. 
The intention of these recommendations is to ensure all corporate entities provide clear, consistent, 
and reliable disclosures to help providers of capital better understand the risks and opportunities 
to which organizations are exposed, and how organizations oversee and manage these. 

“In the future, disclosure will move into the mainstream, and it is reasonable to expect that more 
authorities will mandate it.” - Mark Carney, Former Governor of the Bank of England 
“Increasing transparency makes markets more efficient, and economies more stable and resilient.” - 
Michael R. Bloomberg, Chair, TCFD

Source: TCFD Workshop
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TCFD Recommendations

Better disclosure of the financial impacts of climate-related risks and opportunities on 
a company is a key goal of the Task Force’s work.

Source: TCFD
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TCFD Recommendations

A key part of the TCFD recommendations is in relation to forward-looking disclosures. In 
particular, companies are asked to demonstrate their understanding of the potential 
impacts associated with climate change and how these risks are managed in the 
governance and risk management processes. 
The recommendations focus on four key thematic areas, or core elements, that are 
relevant in virtually all types of organizations. These core areas are designed to interlink 
and inform one another.

Source: TCFD
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TCFD Recommendations

Source: TCFD
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TCFD Recommended Disclosures

Source: TCFD
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TCFD Recommendations and IFRS S2
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Getting Ready for the ISSB Standards

Climate-Related Disclosures in Singapore
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Advisor:  
Prof Mak Yuen Teen 
Professor (Practice) of Accounting

Lead:  
Dr Sean Shin 
Senior Lecturer of Accounting

Objectives
• Review comprehensibility and analytical utility of 

TCFD disclosures vis-a-vis Guidance for All Sectors 

• Find the connectivity between climate reporting and 
financial reporting 

Samples

• 51 entities listed on the Main Board  
• Each with market capitalisation exceeding $1 billion  

as of 4 July 2023

Study – Objectives and coverage 

Source: https://www.acra.gov.sg/docs/default-source/news-events-documents/2024/acra-nus-study/report.pdf

https://www.acra.gov.sg/docs/default-source/news-events-documents/2024/acra-nus-study/report.pdf
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TCFD Recommended Disclosures  
and Implementation Guidance



49

Climate reporting developments for listed issuers in Singapore 

Since 2017, SGX RegCo has been gradually enhancing the climate reporting requirements.  

Note: 
• TCFD refers to Task Force on Climate-related Financial Disclosures 
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Manage climate risks

Benefits of climate reporting for companies

Potential cost reduction

Potential increase in revenue

Employer of choice

Access to capital & lower cost of capital

Robust measurement of emissions supports companies in planning for the green transition and managing 
emissions throughout their value chains.

Focus on ESG can combat rising operating expenses, decrease likelihood of incidents/business interruptions, ease 
regulatory and legal interventions and the associated costs.

Presents greater business opportunities through demand for low emission products/services and shifting consumer preferences.

ESG performance has become a competitive edge –  in engaging today’s employees and attracting tomorrow’s talent.

Transparency on ESG information help financial institutions/investors understand companies’ businesses, helps in 
attracting capital and lowers cost of capital.



51

Climate reporting and assurance roadmap in Singapore 

Note: 
• ISSB refers to International Sustainability Standards Board 
• CRD refers to Climate-Related Disclosures 
• GHG refers to Greenhouse Gas, which can be categorised under GHG Protocol as follows: 

o Scope 1 emissions are direct emissions from owned or controlled sources.  
o Scope 2 emissions are indirect emissions from the generation of purchased energy.  
o Scope 3 emissions are all indirect emissions (not included in Scope 2) in the value chain of the reporting company, including upstream and downstream emissions.
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Comprehensibility and analytical utility  
Measures whether disclosures are useful for 
investors’ analytical purposes, focusing on clarity, 
comprehensiveness and relevance. 

• No disclosure: No information was provided 
• Partial: Lacked adequate context or details 
• Full: Included detailed and contextual information 

Illustrative Example on Full Disclosures 
Highlight some best practices in Singapore and overseas, with clear and actionable insights.  

Caveats 
• Our assessment involved some level of subjectivity and may not be perfectly consistent. However, it 

allowed us to identify trends in how companies were reporting in compliance with TCFD framework. 
• Our selections might not represent the absolute best cases. The usefulness might vary depending on 

industry and specific company circumstances. 

Study – Methodology 
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Objective  
Help investors and others to evaluate if climate-related matters 
are receiving appropriate Board and Management’s attention 

Observation 
Almost all [94%] companies studied have assigned roles and/
or formed committees to deal with climate matters 

Three-quarters [75%] companies have fully described their 
process of reporting climate matters to the Board 

1. Board’s oversight on setting performance objectives 
and the frequency of reporting the Board/committee 

2. Board’s oversight on capital expenditures, acquisitions 
and divestitures

What can companies disclose more? 

Governance (a) – Board Oversight

Governance (b) – Management’s Role

Governance – Our findings
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Singapore Telecommunications Limited, TCFD Report 2022, page 10

   Described the roles of sustainability 
team and seven workstreams in 
supporting Management and Board

2

Described the roles of the  Board 
and three Board Committees in 
developing the company’s strategy 
and KPIs.

1

Governance – Example on governance structure and roles (1)
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Described the roles and 
responsibilities of each 
governance body, 
including setting KPIs and 
linking them to executive 
compensation

Singapore Telecommunications Limited, TCFD Report  2022, page 11

Highlighted the frequency 
and scope of discussion

3

4

Governance – Example on governance structure and roles (2)
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Objective 
Help investors and others to form expectations about the future 
performance of a company 

Observation 
Most [88%] companies studied have disclosed both physical 
and transitional risks related to climate

What can companies disclose more? 

• Only close to two-thirds [61%] disclosed climate 
opportunities. 

• Although three-quarters [75%] have carried out scenario 
analysis, the critical content – reasons for selected 
scenarios [24%], assumptions [29%] and description of 
resilience [18%] – was often not clarified.  

• Only a few companies [16%] fully described how climate-
related issues served as an input and were integrated into 
their financial planning process.

Strategy (a) – Climate-Related Risks and Opportunities

Strategy (b) – Impact on Business, Strategy, and Financial Planning

Strategy (c) – Resilience of Strategy

Strategy – Our findings 
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Singapore Airlines Limited, Sustainability Report FY2022/23, page 54

Classified climate-related risks into:  
• chronic from long-term shifts and 

increased variability in weather 
patterns  

• acute from increased severity of 
weather events 

1

Disclosed potential impact to 
financial performance for each risk 

2

Strategy – Example on the operational and financial impact for each risk
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City Development Limited, Integrated Sustainability Report 2023 (for FY2022), page 35

CDL has effectively 
ut i l ized a range of 
c l i m a t e s c e n a r i o s , 
including both 2°C and 
more severe warming 
s c e n a r i o s , w h i c h 
shows thoroughness in 
their strategic planning 
for different potential 
futures.

    Scenario analyses covered:   
• different warmer scenarios  
• over different timeframes 
• more countries over time

Strategy – Example on resilience of strategy (1)
1
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City Development Limited, Integrated Sustainability Report 2023 (for FY2022), page 36

Strategy – Example on resilience of strategy (2)

   Financial implications 
• Highlighted that Singapore has the highest 

incremental financial risks (by geography) 
• Highlighted potential implications to financial 

performance (insurance, labour, cooling costs) 
• Quantified the cost of climate inaction

2
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City Development Limited, Integrated Sustainability Report 2023 (for FY2022), page 37

CDL has effectively 
ut i l ized a range of 
c l i m a t e s c e n a r i o s , 
including both 2°C and 
more severe warming 
s c e n a r i o s , w h i c h 
shows thoroughness in 
their strategic planning 
for different potential 
futures.

CDL's scenario analysis 
i n c l u d e s s h o r t - , 
medium-, and long-
term risks, indicating a 
comprehens ive and 
f o r w a r d - l o o k i n g 
approach to climate-
related challenges and 
their potential impacts 
on the business.

Strategy – Example on resilience of strategy (3)
Showed the calibration for risks and 
opportunities in 2030, and prioritised markets

Showed how strategy changes to 
address risks and opportunities 

4 3
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Singapore Technologies Engineering Ltd, Sustainability Report 2022, pages 19 and 20

Strategy – Example on opportunities and relevance to business strategy

Disclosed climate opportunities by horizon and 
capabilities.

1 Explained business strategy to reap climate 
opportunities.

2
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Objective 
Help investors and other stakeholders to evaluate company's 
readiness to face the upcoming economic and regulatory 
changes, including the transition to a lower-carbon economy 

Observation 
Over two-thirds [71%] companies have fully disclosed how 
they identified, assessed and managed climate-related risks 

What can companies disclose more? 

• Most companies did not disclose  

- relative significance of climate-related risks compared 
to other risks [only 24% fully disclosed] 

- potential size and scope of climate-related risks [only 
10% fully disclosed] 

Risk Management (a) – Process for Identifying and Assessing Risks

Risk Management (b) – Process for Managing Risks

Risk Management (c) – Integration into Overall Risk Management

Risk management – Our findings
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Singapore Land Group Limited, Sustainability Report 2022, page 51

Prioritised physical and 
transition risks

Considered emerging 
regulations 

Described how risks are 
managed (with specific 
details)

1

2

3

Risk management – Example on risk prioritisation, consideration of 
emerging regulations and risk mitigation/transfer
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Objective:  
Help investors and others to better assess company’s 
potential risk-adjusted returns, general exposure to and 
progress in managing or adapting to climate-related issues 
  
Observation: 
A vast majority disclosed GHG Emissions – Scope 1 and 
Scope 2 [96% and 100%, respectively].  

Notable progress for Scope 3 [59%]. 

What can companies disclose more? 

• While most companies [80%] have disclosed targets and 
timeframe to reduce emissions, only 53% disclosed interim 
milestones to track company’s progress 

• Only a handful companies disclosed opportunity metrics 
[8%], and how executive pay was tied to climate 
performance [6%] 

Metrics and Targets (a) – Metrics Used

Metrics and Targets (b) – Scope 1, Scope 2, and Scope 3 GHG Emissions

Metrics and Targets (c) – Targets

Metrics and Targets – Our findings
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CapitaLand Investment Limited, Global Sustainability Report 2022, pages 13 and 18

CF

CF

Linked climate-related 
KPIs to remuneration

Set interim targets and 
reported progress made

1

2

Metrics and Targets – Example on how executive pay was tied to climate goals
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Disclosed interim 2030 targets, 
and current year’s progress

Metrics and Targets – Example on setting detailed targets (sector, interim)

DBS Group Holdings Ltd, Sustainability Report 2022, page 23

Set targets by  
sector (9 of them)

1 3Indicated whether targets were  
measured in absolute or intensity

2
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Carbon Accounting and Challenges
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TCFD and Carbon Accounting
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GHG Protocol Corporate Standard
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Greenhouse Gas (GHG) Protocol

Source: World Resources Institute



© Copyright National University of Singapore. All Rights Reserved. 

Greenhouse Gas (GHG) Protocol

Source: World Resources Institute
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GHG Accounting: Scope 2 
Singapore Electricity Grid Emission Factor

Source: https://www.ema.gov.sg/resources/singapore-energy-statistics/chapter2

“This was largely due to an 
increase in diesel 
consumption as natural gas 
markets worldwide 
tightened in 2022.”
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GHG Accounting: Scope 2 
Singapore Electricity Grid Emission Factor

Electricity Grid Emission Factor and Upstream Fugitive Methane Emission Factor, 2005 - 2022

2005 2006 2007 2008 2009 2010 2011 2012 2013

Electricity Grid Emission Factors
Average Operating Margin (OM) (kg CO2 / kWh) 0.5255 0.5300 0.5046 0.4965 0.4973 0.5083 0.5085 0.4778 0.4388
Build Margin (BM) (kg CO2 / kWh) 0.4205 0.4225 0.4352 0.4264 0.4208 0.4319 0.4578 0.4164 0.4137

Upstream Fugitive Methane Emission Factor (kg CH4 / kWh) 0.00216 0.00218 0.00225 0.00221 0.00222 0.00222 0.00228 0.00218 0.00218

2014 2015 2016 2017 2018 2019 2020 2021 2022

Electricity Grid Emission Factors
Average Operating Margin (OM) (kg CO2 / kWh) 0.4277 0.4224 0.4237 0.4210 0.4206 0.4085 0.4074 0.4085 0.4168
Build Margin (BM) (kg CO2 / kWh) 0.4086 0.3941 0.3977 0.4018 0.4031 0.4013 0.4022 0.3992 0.4057

Upstream Fugitive Methane Emission Factor (kg CH4 / kWh) 0.00220 0.00217 0.00216 0.00198 0.00213 0.00212 0.00212 0.00210 0.00202

Source: Energy Market Authority (EMA)
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Electricity Generation Emission Factors (2024)

Country Scope 2 (kgCO2e/kWh) Country Scope 2 (kgCO2e/kWh)
Australia 0.595120 Malaysia 0.614561
Austria 0.117334 Mexico 0.405968

Bangladesh 0.596211 Mongolia 0.863488
Belgium 0.125245 Myanmar 0.310654
Bhutan 0.00000 Netherlands 0.309015
Brazil 0.074096 New Zealand 0.079960

Brunei 0.612617 Philippines 0.682465
Cambodia 0.471811 Portugal 0.166386

Canada 0.116000 Russia 0.464078
China 0.660804 Singapore 0.502494
France 0.070552 South Africa 0.773467

Germany 0.379949 South Korea 0.487551
Greece 0.337808 Spain 0.181109

Hong Kong 0.692938 Switzerland 0.023685
India 0.933549 Taiwan 0.636024

Indonesia 0.707110 Thailand 0.527935
Italy 0.314316 Turkey 0.423850

Japan 0.457733 United Kingdom 0.207408
Laos 0.265112 United States 0.374589

Macao 0.336845 Vietnam 0.437143

Released by Carbon Footprint Ltd as of 31 July 2024
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Scope 3 Emissions

Source: World Resources Institute
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Quantification Methods

Source: World Resources Institute
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Types of Data

Data Type Description

Primary Data
- Data from specific activities within a company’s value chain 
- Example: supplier-specific data

Secondary 
Data

- Data that is not from specific activities within a company’s 
value chain 

- Example: industry-average data

Source: World Resources Institute
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Challenges for Collecting Primary Data from Suppliers

A large number of suppliers 
Lack of supplier knowledge and experience with GHG inventories and accounting 
Lack of supplier capacity and resources for tracking data 
Lack of transparency in the quality of supplier data 
Confidentiality concerns of suppliers 
Language barriers

Source: World Resources Institute
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Collecting Secondary Data and Filling Data Gaps

Collecting Secondary Data 
When using secondary databases, companies should prioritize databases and publications 
that are internationally recognized, provided by national governments or peer-reviewed. 

Using Proxy Data to Fill Data Gaps 
If data of sufficient quality are not available, companies may use proxy data to fill data 
gaps. 
Proxy data is data from a similar activity that is used as a stand-in for the given activity. 
Proxy data can be extrapolated, scaled up, or customized to be more representative of the 
given activity 

Examples 
An emission factor exists for electricity in Ukraine but not for Moldova. A company uses the 
electricity emission factor from Ukraine as a proxy for electricity in Moldova. 
A company collects data for 80% of its production for a given product category, but 20% is 
unknown. Source: World Resources Institute
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Improving Data Quality over Time

Collecting data, assessing data quality, and improving data quality is an iterative process. 
In the initial years of scope 3 data collection, companies may need to use data of relatively 
low quality due to limited data availability. 
Over time, companies should seek to improve the data quality of the inventory by 
replacing lower-quality data with higher-quality data as it becomes available. 
In particular, companies should prioritize data quality improvement for activities that have 
the following: 

Relatively low data quality 
Relatively high emissions 

Companies are reuiqred to provide a description of the data quality of reported Scope 3 
emissions data to ensure transparency and avoid misinterpretation of data.

Source: World Resources Institute



© Copyright National University of Singapore. All Rights Reserved. 

Singtel’s GHG 
Emission 
Disclosure
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Sustainability-Linked Bonds and Carbon Accounting

Sembcorp: Singaporean state-owned energy and urban development company
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Sustainability-Linked Bonds and Carbon Accounting



Sustainable and 
Green Finance Institute

Sustainability-Linked Bonds and Carbon Accounting
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Tracking Emissions Over Time: Example - Shell
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Tracking 
Emissions  
Over Time 
Example - Shell
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Tracking 
Emissions  
Over Time 
Example - Shell
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GHG Protocol Calculation Tools

https://ghgprotocol.org/calculation-tools-
and-guidance 
Cross-Sector Tools 

Stationary Combustion 
Mobile Combustion 
HFC Use 
Uncertainty 

Sector-Specific Tools 
Aluminum 
Iron and Steel 
Cement 
Pulp and Paper 
etc.

https://ghgprotocol.org/calculation-tools-and-guidance
https://ghgprotocol.org/calculation-tools-and-guidance


© Copyright National University of Singapore. All Rights Reserved. © Copyright National University of Singapore. All Rights Reserved. 

Capacity Building
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Benefits and Costs of Carbon Reporting

Benefits 
Enhanced risk management 
Improved financial stability 
Increased transparency and 
accountability 
Access to green/transition finance 
Improved reputation and brand image  

Costs 
Implementation costs 
Technological challenges 
Data availability and quality 
Human resource capacity 
Disclosure risks 

Considerations 
Regulation 
Government support 
Industry collaboration
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Capacity Building and Reducing Costs

Policy and Regulation 
Develop clear and standardized guidelines 
Phased implementation 
Exemptions for small entities 

Capacity Building and Technical 
Assistance 

Develop training programs and workshops 
Provide technical assistance 
Create knowledge-sharing platforms 

Financial Incentives and Support 
Provide grants or subsidies 
Develop risk-sharing mechanisms 
Facilitate access to green finance 

Collaboration and Partnerships 
Encourage industry collaboration 
Partner with academic institutions 
Leverage international expertise 

Technology and Innovation 
Promote open-source tools and platforms 
Invest in digital 



Sustainable and 
Green Finance Institute

Capacity Building and Technical Assistance

Assessment and Capacity Mapping 
Comprehensive assessment of the existing 
capabilities and limitations 

Develop Tailored Training Programs 
Offer training programs designed for smaller 
banks. 

Carbon accounting methodologies and 
tools relevant to the Bangladesh context 

On-site Support and Mentorship 
Guidance on implementing specific tools or 
methodologies, data collection, and report 
preparation 

Develop Knowledge-Sharing Platforms 
Online platforms where banks can share best 
practices, case studies, and resources related 
to climate reporting and carbon accounting 

Provide Access to Specialized Tools and 
Resources 

Develop or identify low-cost or open-source 
tools and software for carbon accounting and 
reporting 

Promote Collaboration within the Banking 
Sector 

Encourage industry associations and larger 
banks to work together to develop 
standardized reporting templates, data 
collection systems, and best practices that 
can be adopted by smaller banks 

Continuously Evaluate and Adapt 
Regularly monitor the effectiveness of the 
technical assistance provided and adapt the 
programs and resources based on feedback 
from banks and stakeholders
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Developing Robust Data on Emission Factors

Difficulties 
Data availability: Data limitations hinder carbon accounting by companies. Starting with readily available 
data and improving it over time will benefit greatly. 
Resource constraints: Cost-effective solutions, such as collaboration with international organizations and 
leveraging open-source tools 
Technical expertise: Capacity building programs and partnerships with academic institutions and NGOs 

Benefits 
Improved transparency and accountability: Accurate emission factors enable companies and banks to 
measure and report their emissions transparently, enhancing trust and investor confidence. 
Better risk management: By understanding their emissions footprint, companies and banks can assess 
and manage climate-related risks effectively. 
Access to green finance: Reliable emission factors facilitate participation in green finance initiatives and 
attract climate-conscious investors. 
Compliance with regulations: Future regulations might mandate carbon reporting and disclosure, and 
having established emission factors will give Bangladeshi companies and banks a head start. 
Competitive advantage: Companies with accurate carbon accounting can showcase their sustainability 
efforts and gain a competitive edge in the global market.
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Sustainability Reporting Grant 1
EDB and Enterprise Singapore will launch grant for companies with 
annual revenue of $100 million and above to cover a portion of 
their costs in producing their first sustainability report in Singapore. 

Green Skills Committee2
Ministry of Trade and Industries and SkillsFuture Singapore, in 
collaboration with the private sector, established a committee to 
develop skills and training programs for the low-carbon economy. 
With Sustainability Reporting and Assurance as one of its focus 
areas, the initiative aims to upskill workers within companies and 
assurance providers in sustainable reporting capabilities to keep 
pace with the demand to transit into a sustainable, lower-carbon 
economy

The Infocomm Media Development Authority (IMDA) has curated a 
list of digital sustainability solutions, under the Advanced Digital 
Solutions (ADS) scheme, to help eligible enterprises kickstart their 
sustainability journey by measuring, monitoring and managing their 
emissions, enabling them to stay competitive with customers and 
improve the oversight and reporting of Scope 3 emissions within 
their supply chain. Beyond the ADS scheme, IMDA is also 
supporting enterprises who are keen to collaborate with value chain 
partners to drive sustainability through digitalisation. 

Singapore Emission Factors Registry4
Singapore Business Federation, in collaboration with A*STAR, 
PwC Singapore, and Singtel, are developing a registry to 
provide conversion factors translating business activities 
into greenhouse gas emissions.

Support for Companies in Singapore

Digital Solutions3
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Concluding Remarks
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Credible Climate Reporting

2. Stay Simple and Be Concise: 
Meet Investors’ Needs

3. Go Beyond Compliance: 
Future-proof Strategy and 

Business Model

1. Take the First Step:  
Prioritise Progress over Perfection

4. Connect the Dots:  
Link to Financial Reporting 
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What gets measured gets managed.
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What gets managed gets measured and reported.

What gets managed, 
gets measured and reported. 

SEAN SHIN 
Korean accounting professor
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Climate Change and Risk
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Sustainable and Green Economy
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