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APPROACH TO DISCLOSURE

New standard for climate change disclosure, TCFD  About This Report

Background of TCFD

The G20 finance ministers and heads of central banks have asked the Financial Stability Board (FSB) to review how the financial 
sector will respond to climate change-related issues. In 2015, the FSB launched the Task Force on Climate-related Financial 
Disclosures (TCFD) and released the Recommendations of the TCFD in 2017 after a two-year development period. The 
Recommendations of the TCFD promotes awareness for both companies and investors regarding the transition to a low-carbon 
economy and climate-related physical risks and the associated potential financial impacts.  

Key Elements of the TCFD Disclosure Recommendation Guidelines

	

Source: www.fsb-tcfd.org

Governance
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Risk Managment

Metrics 
and Targets

Overview  
- �SK Siltron measured the impact of climate change on business ac-

tivities and published the TCFD report for the first time in 2022 as 
part of our commitment to transparency in disclosing our strategy 
and implementation system for climate change mitigation and adap-
tation to various stakeholders.

- �SK Siltron intends to continuously communicate with stakeholders 
about the climate risks it faces, activities and achievements regard-
ing climate risk reduction, as well as newly emerging business op-
portunities amidst the climate crisis.

Reporting Criteria
- �This report follows the recommended climate change-related 

disclosure guidelines based on the TCFD (Task Force on Climate-
related Financial Disclosures) as detailed by the Financial Stability 
Board (FSB). 

Reporting Period and Scope 
- �The climate-related issues and impacts SK Siltron faces are divided 

into short-term (- 2025), mid-term (- 2030), and long-term (- 2050) 
issues and impacts. Our activities and performance are based on 
qualitative and quantitative data from January 2020 to September 
2022.  

- �This report covers all SK Siltron domestic and overseas operations, 
including key raw material supply chains. Any exceptions or differ-
ences in the specified scope are indicated in footnotes.
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The organization’s governance related to climate-related 
risks and opportunities

The actual and potential impacts of climate-related risks 
and opportunities for the organization’s businesses, 
strategy, and financial planning

The metrics and targets used to assess and manage 
relevant climate-related risks and opportunities

The processes used by the organization to identify, 
assess, and manage climate-related risks
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Special Features of This Report

Application of the TCFD Framework to assess climate risk & 
opportunity in the wafer industry

• �This report is the first TCFD report published in the wafer industry. 
The 40 items of climate-related transition risks, physical risks, and 
opportunities from TCFD Guidelines were adapted specifically to 
the wafer industry and SK Siltron's business characteristics. 

• �Both external experts and internal stakeholders participated in 
developing the methodology to identify and evaluate material 
risks and opportunities in the short, medium and long term.    

Financial impact analysis using the S&P Global scenario-based 
analysis model

• ��We used the S&P Global climate scenarios modeling based 
analysis* to analyze the carbon price risk stemming from stronger 
carbon regulations and the financial impacts of 7 physical risks 
(flood, forest fire, drought, abnormal temperature, sea level rise, 
water shortage, typhoons). 
* �More than 100 regional carbon price databases (emission price, 

carbon tax, etc.) were utilized. 
* �Over 12,000 financial impact analysis functions of more than 200 

asset types and global climate change risk data from sources 
such as the IPCC, NASA, and NOAA were applied.   

Analysis of material issues including not only direct 
operations but also core suppliers 

• �Our climate-related risk analysis includes key suppliers to 
examine the potential for increased procurement costs due 
to stronger carbon regulations in the global supply chain and 
assess the physical risks affecting supply chain stability due to 
climate change.  

• �We provide a strategic approach for monitoring and mitigating 
risks arising from the supply chain.  

Propose a method to measure business performance of 
climate-related business activities based on K-Taxonomy

• �Enhance stakeholder trust by reflecting and disclosing 
financial performance of product solutions that contribute to 
carbon reduction (e.g. silicon carbide wafers, a material for 
next-generation power semiconductors) based on a credible 
K-Taxonomy 

• �After applying the K-Taxonomy to silicon carbide wafers, it will be 
applied to all related business activities in the future.   

Special Features of 
This Report

NOTE: �The purpose of future climate scenario-based analysis is not to accurately predict the future, but rather to identify possible but uncertain climate-related risks and opportunities and understand their impacts. The results of the scenario analysis in this report are 
not definitive predictions but were used to identify material issues and countermeasures in response to potential changes that may arise in uncertain future situations.
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OUR COMMITMENT

“SK Siltron will implement a business model that converts climate risks into opportunities for 
sustainable growth by producing eco-friendly products such as low-energy and high-efficiency new 
material wafers and implementing sustainable management to achieve net zero by 2040.” 

In the summer of 2022, we saw climate crisis turning into reality as we witnessed climate disasters such as heatwaves, droughts, 
wildfires, and heavy rains occurring around the world. The climate crisis is caused by greenhouse gases emitted by various human 
activities raising the Earth's temperature.

Corporations are one of the key actors in the fossil fuel dependent economic structure of mass production and mass consumption and 
their business activities are one of the causes of the climate crisis. This is why companies must actively contribute to achieving global 
carbon neutrality by transforming into low-carbon and carbon neutral businesses.

SK Siltron joined the global RE100 initiative to procure 100% of its electricity from renewable energy. In 2021, we set a new goal to 
reach Net Zero and 100% renewable energy by 2040, 10 years sooner than the existing target, to actively respond to climate change. 
Furthermore, we have also established interim goals and implementation plans to achieve these goals

SK Siltron aims to become an eco-friendly wafer manufacturer. We will contribute to the transition to a low-carbon society as our eco-
friendly, high-efficiency wafers can be applied to future high-tech industries that can reduce carbon emissions such as IoT, artificial 
intelligence, electric vehicles, and 5G.

We will continue to reduce the environmental footprint embedded in our business activities by employing various measures to increase 
energy efficiency, water reuse, waste recycling and other methods.

Climate change is both a crisis and an opportunity. Opportunities for sustainable growth will open up for corporations that lead the 
response to this crisis and spearhead innovation. SK Siltron has adopted sustainable business transformation and carbon neutrality as a 
new growth strategy to accompany our journey toward global carbon neutrality for our planet and our future.
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SK SILTRON AT A GLANCE

SK Siltron specializes in manufacturing silicon wafers1), a core component of semiconductors, based on our consistent manufacturing competitiveness. By securing the lead in the silicon 
carbide wafers2) and cutting-edge new material wafer market, SK Siltron will go beyond being a silicon wafer manufacturer to becoming a top player in the global wafer industry that 
brings future innovation technologies to life. 

06

• �SK Siltron operates 2 subsidiaries, 1 sub-subsidiary, 3 corporations, and 3 branches, and has 
partnered with companies in 13 countries to supply high-quality wafers around the world.

About Us

• �SK Siltron has established itself as one of the top 5 global companies in terms of market share 
in the wafer market, which has high technological entry barriers. In particular, in the 300mm 
wafer sector, which accounts for 70% of the entire wafer market, we have grown into a global 
top 3 company in market share and are recognized for our technological competitiveness in the 
market.

Our Business

Dallas

Taiwan  
Hsinchu

Europe  
Paris USA 

San Jose
Japan   
NagoyaShanghai

SK Siltron CSS

Baycity (Factory)
Auburn (Factory)

Seoul
Teraon

Cheongju

Gumi

Global Clients Global Sales
(Exports on a consolidated basis)

39 KRW 1,017B

Subsidiary Corporation Branch

300mm Market Share

TOP 3

12.8%

55%

Market Share

TOP 5

Share of Exports

18%

1) �A silicon wafer is a thinly sliced single-crystal silicon ingot made by melting high-purity poly-crystal silicon and growing it in a specific direction. It is a key raw material for semiconductor device manufacturing. 
2) Silicon carbide wafers are used in high-voltage, high-current, and high-frequency environments based on their high efficiency, and can reduce energy loss.
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SK Siltron is the only Korean company to supply products to global semiconductor companies based on its world-class crystallinity, cleanliness, and flatness technology. By establishing 
SK Siltron CSS3) in 2020, we intend to strengthen our portfolio in power semiconductors and advanced materials.

Our Products

POLISHED Wafer EPITAXIAL Wafer n-type SiC  Wafer
100㎜ / 150㎜
POWER DISCRETE

SiC Epitaxial Wafer
100㎜ / 150㎜
POWER DISCRETE

For further detailed information

3) SK Siltron CSS, located in Michigan, USA, is a company specializing in manufacturing wafers (silicon carbide wafers) for power semiconductors.
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OUR JOURNEY FOR CLIMATE ACTION

Progress of SK Siltron's response to climate change  

The climate crisis is no longer a crisis of the future, but a critical issue the global community faces today. It not only causes abnormal climate phenomena, but also causes problems such as natural disasters, water 
shortages, changes in agricultural productivity, and destruction of ecosystems, all of which threaten our sustainable life. SK Siltron is actively participating in global initiatives such as the Net Zero and RE100 and is 
striving to expand sustainability in our businesses by acquiring global certifications for carbon footprint and resource circulation.  

2019 2020 2021 2022

CDM Cookstove Project 
in Myanmar
Provided high energy-efficient 
cook stoves to households in 
Myanmar to reduce carbon 
emission by replacing wood-
fired stoves and obtained 
carbon offset credits

2040 Net Zero Target
Set a target to reduce Scope 1 
and 2 GHG emissions for SK 
Siltron to net zero by 2040

Joined RE100 Initiative
Set a target to use 100% 
renewable energy by 2040

Acquisition of Silicon Carbide 
Wafer Business

Acquired DuPont’s Wafer Division 
in the US, which produces silicon 

carbide wafers and established SK 
Siltron CSS

Carbon Trust Carbon 
Footprint Certification
Measured the carbon footprint 
for all our wafer products and 
obtained an industry-first 
certification from Carbon Trust.

Issuance of Green Bonds
Received the highest rating based on 
project qualification and green bond 
framework from the Korea Credit 
Ratings towards investment in silicon 
carbide wafer facilities and issued 41 
billion Won in green bonds

ZWTL Gold Certification for All Factories
Earned Gold status of 'Zero Waste to Landfill 
(ZWTL)' for all operations from UL Solution, a 
global safety and verification company, the first 
achievement of its kind in the wafer industry. 

Participation in TCFD 
Alliance Korea
Participation in a voluntary 
alliance to disclose climate-
related financial information in 
the TCFD framework

Completion of a New Silicon 
Carbide Wafer Factory
As a preemptive response to the 
growing demand for next-generation 
power semiconductors, SK Siltron 
CSS completed construction of a 
new silicon carbide wafer plant in 
Bay City, Michigan.
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GOVERNANCE
Ensuring accountability and responsibility for climate action

“Climate change is no longer an environmental 
management issue, but a corporate survival 
issue. From a mid- to long-term perspective, the 
roles of the board of directors and management 
are becoming even more important in order 
to clearly understand the significant risks and 
opportunities our company will face and to set the 
right direction. Accordingly, SK Siltron has set the 
2040 Net Zero goal and strategy to achieve after 
going through the board of directors deliberations 
in 2021. We plan to establish a governance system 
in line with our global business expansion.”

Ki-hyung Baek
Head of Corporate 

Management Office 

Message

Governance
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CORPORATE GOVERNANCE FOR CLIMATE AGENDA

Roles and Responsibilities of the Board of Directors and Management

BOARD LEVEL MANAGEMENT LEVEL COMMITTEE FUNCTIONAL DEPARTMENT

Board of Directors
〮 �SK Siltron's Board of Directors consists of four directors capable 
of independent decision-making and deliberates and decides on 
important issues related to the company's business operations, 
including matters related to climate change response.

〮 �The Board of Directors reviews the company's major policies 
and strategies related to climate change, including greenhouse 
gas reduction targets and implementation strategies, that may 
have a significant impact on management strategy and business 
performance. They also provide feedback to management to make 
rational decisions towards maximizing corporate value through 
business innovation and social value creation.

〮 �In 2021, the Board of Directors received reports on goals, strategies, 
and action plans to promote Net Zero by 2040 and 100% renewable 
energy and deliberated on these items.

〮 �Directors' remuneration reflects not only financial performance, 
but also non-financial performance in achieving the company's 
ESG goals, including greenhouse gas reduction. In addition, 
from 2021, the ratio of ESG-related KPIs that are reflected in the 
management's performance evaluation has increased to 30%.

ESG Management Committee
〮 �The ESG Management Committee is the highest decision-making 
body directly responsible for ESG management which includes 
climate change response. It is operated by members from relevant 
departments under the supervision of the CEO, who chairs the 
Committee, and administrated by ESG Strategy Team.

〮 �ESG Management Committee meetings are held when major is-
sues related to climate change and sustainable growth arise. The 
Committee aims to hold quarterly meetings.

〮 �The ESG Management Committee establishes company-wide 
climate-related goals and strategies, including greenhouse gas re-
duction, and strategies for environmental management in response 
to environmental regulations such as the emissions trading system. 
In addition, it receives reports from the ESG Strategy Team on the 
outcomes of climate-related goals and strategy and works as a 
steering committee for effective implementation of strategies.

Investment Deliberation Committee
〮 �The Investment Deliberation Committee members are divided into 
the Investment Subcommittee (Chairperson: Strategy Officer) and 
the Investment Committee (Chairperson: CEO). The investment 
committee reviews investment opportunities related to ESG im-
pact, considering risks and impacts in terms of suitability with our 
Net Zero strategy (E), and social (S), governance (G) goals (See also 
p.29).

ESG Strategy Team
〮 �As a working-level organization supporting the ESG Management Committee to 
respond to climate change, the ESG Strategy Team is responsible for assessing 
climate-related risks and opportunities, establishing strategies, and monitoring 
implementation. The  ESG Strategy Team supports ESG Management Committee 
which reports climate issues to the board of directors and conducts external 
cooperation projects such as carbon offsets and stakeholder communication. 

Strategy Office 
〮 �The Strategy Office develops and operates processes and indicators to reflect 
climate change-related risks and opportunities when reviewing investment 
agendas (See also p.29). 

〮 �It is also responsible for establishing and operating the company-wide risk 
management system, integrating climate change-related risks into the key risk 
management process to monitor and manage them (See also p. 28).

SHE Management Headquarters  
〮 �The SHE Management Headquarters is responsible for measuring and reporting 
emissions to comply with the emissions trading system, responding to emission 
allowance allocation and regulations, and promoting energy reduction and 
greenhouse gas reduction activities for processes and utility facilities. 

Manufacturing & Development Division 
〮 �The Manufacturing & Development Division produces high-quality wafers with the 
optimal technology and continuously strives to improve energy efficiency to reduce 
carbon emissions.
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ENHANCING CLIMATE GOVERNANCE

Promotion of initiatives to strengthen climate-related governance    

SK Siltron has strengthened the supervisory function of the board of directors to respond to climate change and has prepared a plan to strengthen the board's regular reporting review system in 2022. In the future, we 
plan to establish the ESG Management Committee under the Board of Directors and appoint external directors to strengthen independence. In addition, we have established an implementation system to reflect the 
carbon price risk from climate change in our investment decision-making process, and as our global business expands, we plan to implement the emission management system we use in Korea to our US operations.

[1] Strengthening the supervisory function of the Board of Directors

• �Reinforcing the reporting system of climate-related plans and performance 
- �Expanding the range of issues subject to the Board’s deliberation: ① climate-related strategies 

and plans, ② climate-related goals and KPI, ③ key climate-related risk and management (new 
item), ④ reflect carbon price risk evaluation in major investment review (new item), ⑤ reflect KPI 
in management evaluation and remuneration

• �Enhancing climate-related expertise and independence of Board of Directors (BoD) 
members (to be implemented) 
- �[Independence] Ensure participation of external directors when establishing committees dealing 

with climate issues (ESG Management Committee, etc.) under the BoD
- �[Expertise] Provide the BoD with information on climate-related issues within the industry, 

strengthen the function of the ESG Strategy Team to support the BoD.

 �Net Zero goals and implementation status were included in the report on SK Siltron's 
company-wide KPI setup at the 1st board meeting in 2022.

• �Strengthening the climate risk management process for investments
When a large-scale capital expenditure is needed for facility investment or acquisitions, we will 
assess the carbon price risk and reflect it in the investment decision making process and assign 
roles and responsibilities to each organization.

• �Global expansion of the Net Zero implementation system (to be implemented)
Expand the Net Zero implementation system* established in Korea to newly acquired and 
established sites such as the US silicon carbide wafer facility and other global operations.  
* �Designate a management organization and person in charge of US operations, assign climate-related goals, KPIs, and 

establish a reporting system

 �In August 2022, SK Siltron drafted amendments to the investment review process 
to include ESG factors such as climate risks. 

[2] �Reinforcing the execution system for expanding investment in new global businesses
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STRATEGY
Building climate resilience into our business strategy

“A better understanding of the business 
impact of climate change is becoming 
increasingly important. It is necessary to 
not only reduce greenhouse gas emissions but 
to comprehensively identify and prepare for 
risks that impede business competitiveness 
in our value chain. If we proactively pursue 
such a response, I think it can serve as an 
opportunity to strengthen our competitiveness 
in the industry. The standards offered by the 
TCFD guide help us make the progress we 
need.”

Message

Youngseok Lee
Head of ESG Strategy Team
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CLIMATE RELATED RISKS & OPPORTUNITIES

Key Risks and Opportunities    
In the medium term, SK Siltron is expected to face the risk of increased production costs due to the burden of emission allowances or carbon credit as carbon regulations at its business sites become more stringent, 
a trend which is expected to continue to intensify. In addition, the burden of reducing carbon in the supply chain and power sector can lead to an increase in raw material and electricity prices, cutting profitability in 
the medium term. On the other hand, the rapid increase in demand for wafers for next-generation power semiconductors due to the spread of electric vehicles is expected to provide new opportunities for generating 
profits in the short term. Furthermore, with the rapid decline in the unit price of renewable energy and market growth, the transition to renewable energy is expected to create opportunities to reduce energy costs as 
well as reduce carbon in the mid- to long-term. (Refer to p.14~15 for detailed rationale).

Key risks and opportunities related to climate change*

Note. Assessment Methods
Based on TCFD recommendations, SK Siltron selected issues from among 40 climate change-related transition risks, physical risks, and opportunity factors. The probability of financial or business impacts arising (Likelihood) and the likely level of impact (Impact) for 
each issue were divided into the short, medium, and long term. Then, external expert analysis and relevant internal department reviews were conducted to evaluate each issue on a 5-point scale. Issues that scored a combined average of 4 points (high) or higher for 
likelihood and impact scores were selected as material issues. To evaluate the level of impact in financial terms, the financial performance or financial status (assets) impacts of some risk or opportunity factors were analyzed. For other issues, the corresponding strategic 
impact was reviewed (For details on material risk identification and evaluation methods and procedures, see p.27).

M
at

er
ia

lit
y

Very high

Short-term (~2025) Mid-term (2026~2030) Long-term (2031~2050)

High

Medium

Low

Very low

O O 1

10 11

11 J

F

J J
F F

1

* Refer to p.16 for full list of risks and opportunities

Key Risks

Key Opportunities

1 Stronger GHG regulations at operations

0
Expansion into the next-generation power semiconductor 
wafer market

10 Increased cost of raw material procurement due to rising 
carbon price

J
Increased opportunities for profit through low-carbon product 
innovation

11 Increased electricity costs due to energy transition in the power 
generation sector

F Reduced costs through renewable energy transition

1

Approach to Disclosure  Governance Strategy Risk Management Metrics & Targets AppendixOur Journey for climate action  SK siltron at a glance  Our Commitment 

O

10

10 11



14

Key risk factors within 2030      

Direct and indirect carbon cost burden due to stronger greenhouse gas reduction regulations were identified to be the most significant issue for SK Siltron among transition risks arising from the response to climate 
change such as changes in policies, markets, and technologies. On the other hand, physical risks such as flooding, rising sea levels, wildfires, and water stress caused by climate change were not expected to cause 
serious impacts before 2030, but may emerge as significant risk factors in the long term. For this reason, continuous monitoring is necessary (see p.17-19 for the results of financial impact analysis of SK Siltron's policy/
regulatory risks due to carbon cost burden and seven physical risk factors caused by climate change).

Material Risk Screening Results (Mid-term) Basis for the Three Key Opportunities* Refer to p.16 for full list of risks

Im
pa

ct

Likelihood

Critical

Significant

Moderate

Minor

Neglectable

● Transition risk         ● Physical risk

* Nationally Determined Contribution 
** S&P Global Analysis

Rare Unlikely Possible Likely Certain

1
5

20

6

3

4

7

9

12 14
13

2

8

10

Increase in raw 
material pro-

curement price 
due to rising 
carbon price

〮 �[Likelihood] Some countries where SK Siltron’s key raw material suppliers are located, such as 
Germany, have Emission Trading Systems (ETS). Japan does not yet have carbon regulations that 
apply to operations, but is preparing to introduce a carbon market system to achieve their higher 
2030 reduction target.

〮 �[Impact] Stronger emissions reduction regulations and/or increased carbon cost in countries 
where suppliers are located could increase production costs, which may be visibly passed on to 
SK Siltron before 2030.

10

11

15

21
17

19
1816

Strengthened 
GHG 

regulations at 
operations

〮 �[Likelihood] The Republic of Korea and the United States have declared 2050 Net Zero targets. 
Korea has raised its 2030 NDC* target and is currently operating the Korea Emissions Trading 
System (ETS). Therefore, although SK Siltron’s US worksites are currently not regulated, the 
possibility of a carbon price being implemented after 2026 is high. 

〮 ��[Impact] If the US introduces carbon regulations or carbon prices after 2026, the company-wide 
carbon cost burden is expected to increase. The carbon prices are forecasted to continue to rise 
with increases expected from the current level: $44 (2025), $93(2030), $156 (2050)**.

1

Increased 
electricity 

price due to 
energy tran-
sition in the 

power genera-
tion sector

〮 �[Likelihood] It is expected that the transition to low-carbon energy will accelerate, changing the power 
sector. In Korea, a policy to strengthen the 2030 emissions reductions target and raise the RPS target 
was introduced in 2021, which is expected to accelerate the transition to low-carbon energy.

〮 �[Impact] If the cost of the transition to low-carbon energy in the power sector is passed on through 
electricity tariffs, the cost of electricity at domestic operations may increase by approximately 10% to 
29% in 2030. Furthermore, purchasing a green premium or renewable energy certificate for RE100 
implementation may cause additional costs.

11
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Key Opportunities in 2030
The rapid spread of electric vehicles (EVs) caused by global carbon reduction efforts and developments in battery technology is creating opportunities for SK Siltron to enter the silicon carbide wafer market for power 
semiconductors even before 2025. In addition, low-carbon innovation of existing wafer products will meet the demand from leading global companies downstream in the supply chain that are proactively pursuing 
carbon reduction throughout the value chain. It also serves as a means of securing a competitive advantage to expand and strengthen market share. Moreover, the decline in the unit price of renewable energy and 
increase in supply is not only reducing the carbon price risk through the transition to renewable energy, but also providing an opportunity to reduce energy costs in the mid- to long-term.

Identification of Key Opportunity (Mid-term) Basis for the Three Key Opportunities* Refer to p.16 for full list of opportunities

Im
pa

ct

Likelihood
* PPA (Power Purchase Agreement): A power purchase contract signed by a company directly with a power generation company
** �Establishment and operation of a mid- to long-term power generation unit price forecasting system to expand renewable energy 

supply (Korea Energy Economics Institute (2020) 
*** Average annual rate of increase in industrial electricity rates from 2011 to 2020 (Korea Electric Power Statistics)

Increased rev-
enue opportu-
nities through 

low-carbon 
product inno-

vation

• �[Likelihood] The demand for low-carbon products is expected to increase due to the adoption of 
the net-zero target and carbon reduction activities in the supply chain by our client companies. 
SK Siltron will secure product competitiveness for all products by receiving carbon footprint and 
water footprint certification from Carbon Trust. 

• �[Impact] If contributions to carbon reduction in the value chain are recognized by customers, 
it will help retain key clients and increase market share relative to our competitors, leading to 
increased sales revenue.

J

Expansion 
to the next-
generation 

power 
semiconductor 
wafer market

• �[Likelihood] The size of the global silicon carbide wafer for power semiconductors market is 
expected to grow to 12 trillion won (Yole Development forecast, 2022) in 2030. SK Siltron has 
acquired silicon carbide wafer production facilities in 2021, and plans to invest in building new 
facilities in 2022 and 2023.

• �[Impact] Upon successful execution of new investment, the revenue from sales of carbide wafers 
for power semiconductors used in EVs are expected to increase substantially. This will also 
contribute to carbon reduction through improvement in EV energy efficiency.

O

Cost reduction 
by renewable 

energy 
transition

• �[Likelihood] The introduction of the PPA scheme* for Korea’s renewable energy power creates an 
enabling environment for renewable energy transition (short-term). There is limited access due to 
supply availability in the short-term, but opportunities are expected to expand in the mid- to long-
term due to the growth of renewable energy (the unit price of solar power generation is expected 
to decline to below 100 KRW/kWh before 2030**) 

• �[Impact] Due to the decreasing unit price of renewable energy, direct PPA may create opportunities 
to source renewable energy cheaper than grid power (including carbon credit cost) starting the 
second half of the 2020s. (assuming a 1% annual increase in industrial electricity tariffs***)

F

O

C
D

E

G
B

P
S

H

R

I
A

F
J

Critical

Significant

Moderate

Minor

Neglectable

Rare Unlikely Possible Likely Certain
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SK Siltron's Climate Change Risk & Opportunity Identification and Evaluation Results Based on TCFD Framework

Category Type Risk Factor
Materiality

Short MId Long

Transition 
risk

Policy 
and 
Legal

1 Carbon price increase due to the introduction or strengthening of greenhouse gas 
regulations or carbon taxes at operations 

2 Expansion and reinforcement of greenhouse gas emissions information disclosure 
obligations

3 Application of carbon border adjustment mechanism (CBAM) to wafer products 

4 Complaints from environmental, civic groups, or local community stakeholders (e.g. 
compensation for contribution to climate change, green washing, etc.)

Technology

5
Replacement of existing wafers with other products due to changes in 
semiconductor technology (transition from internal combustion engine vehicles to 
electric vehicles)

6 Failure to invest in developing or securing low-carbon manufacturing process 
technology

7 Cost burden for the introduction and adoption of low-carbon manufacturing process 
technology (energy intensity reduction technology)

Market

8 Client demand for carbon footprint reduction target setting and implementation for 
wafer production

9 Uncertainty in market demand for products that contribute to addressing climate 
change, such as power semiconductors

10 Increased raw material prices due to carbon regulation in the supply chain or 
transfer of carbon tax burden

11 Increased electricity prices due to energy transition in the power generation sector

Reputation

12 Products sold are perceived as high-carbon or anti-environmental products 

13 Perceived to be a large greenhouse gas emitter in the wafer industry

14 Reputation damage due to poor ratings in climate response/environmental 
management activities (CDP, etc.)

Physical 
risk

Acute
15 Increase in extreme weather events (flooding)

16 Increase in extreme weather events (tropical cyclones)

Chronic

17 Intensified drought conditions 

18 Increased water scarcity 

19 Increased number of extreme temperature events

20 Increased coastal flooding due to sea level rise 

21 Increased wildfires

Category Type Opportunity Factor
Materiality

Short MId Long

Opportu-
nity

Resource 
efficiency

A Increased the efficiency of transportation means for raw material 
procurement and sales logistics (reduction of logistics costs)

B Increased efficiency in the manufacturing and distribution process 
(reduction of raw materials usage, cost reduction through waste reduction)

C Increased waste/by-product recycling (reduction of raw materials costs or 
generate revenue from sales of by-products)

D Relocated to buildings with higher resource and energy efficiency (reduction 
in building operation and maintenance costs)

E Increased water efficiency at manufacturing sites and reduced intake of 
water resources through recycling (reduced risk and cost of water)

Energy 
Source

F Transition of electricity used in operations to renewable energy (power cost 
+ carbon credit cost reduction)

G Use of energy-related policy support incentives (low-interest loans for 
energy saving/carbon reduction activities, installation subsidies, etc.)

H Reduced cost of carbon credits or revenue generation by securing cheap 
offsets and/or selling carbon credits

I Enhanced energy supply stability by increasing the use of distributed power 
sources such as on-site solar power and green hydrogen fuel cells

Products 
and Ser-
vices

J Increased revenue opportunities through low-carbon product innovation

K Developed products that contribute to climate change adaptation N/A N/A N/A

L Developed new products through technology acquisition and innovation 
(next-generation power semiconductor wafer*)

M Capacity to diversify business activities N/A N/A N/A
N Increased preference for eco-friendly, low-carbon products by clients**

Markets

O Expanded into the next-generation, power semiconductor wafer market

P
Utilization of public policy incentives such as low-carbon product 
technology development and new market formation (compulsory purchase 
of eco-friendly products, subsidized price, etc.)

Q Increased access to new properties or areas requiring insurance coverage N/A N/A N/A

Resilience
R

Stabilization of electricity cost volatility through renewable energy PPA 
(mitigation of exposure to electricity price volatility due to fossil fuel price 
fluctuations)

S Minimization of raw material supply risk by developing substitutes and/or 
diversification of raw materials

* O reflected in the opportunity factor
** J reflected in the opportunity factor● Material risk    ● Major opportunities Very low Low Medium High Very high
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FINANCIAL IMPACT 

Analysis Approach and Key Assumptions  
〮 �We analyzed carbon pricing risk at operations and key raw material 
supply chains by utilizing carbon price projections from carbon 
reduction policy scenario studies by the OECD and the IEA (2017) 
and S&P Global's Corporate Carbon Pricing tool.   

〮 ��The amount of exposure to carbon pricing risk was measured by 
multiplying the carbon price premium* to emissions under the BAU 
and Net Zero scenario in 2030 for the operations located in Korea, 
the U.S., and 3 suppliers, respectively. In addition, we estimated the 
increase in operating costs due to the burden of carbon costs and the 
resulting decrease in the operating profit margin, assuming that 100% 
of the carbon cost in the supply chain is passed on in the raw material 
cost. 
* �Note: Carbon price premium refers to the difference between the future carbon 

price forecast for each scenario and the current carbon price in the country where 
the business site is located.

Carbon pricing risk due to expansion and strengthening of emissions regulations 

Carbon Cost Risk Analysis by 2030 Climate Scenario

〮 �If SK Siltron does not make efforts to reduce greenhouse gas emissions, it is expected to be exposed to carbon cost risks of USD 23 million 
under the “Low” scenario and up to USD 125 million under the “High” scenario in 2030. Under the high carbon price scenario, the scale of 
carbon cost due to greenhouse gas emissions at our operations in 2030 is USD 76 million, accounting for approximately 60.4% of the total. 
Furthermore, if the carbon cost burden of key raw material suppliers is passed on 100% to the raw material price, analysis shows that the 
carbon cost burden may reach up to USD 50 million. 

〮 �In 2021, SK Siltron has declared its goal to reach Net Zero for its Scope 1 and 2 GHG emissions from business operations by 2040. If the 
Net Zero emission pathway that reduces emissions by approximately 43% in 2030 from 2020 levels is achieved, the amount of carbon cost 
risk exposure in 2030 is expected to decrease to approximately 51% compared to the BAU scenario. To minimize risks arising from supply 
chains that do not yet have GHG reduction targets, we plan to cooperate with suppliers to promote carbon footprint reduction in the supply 
chain (refer to p.22 for related information).

Applied climate scenario (based on IEA/OECD findings) 

High
High-intensity 
reduction under the 
Paris Agreement

Successful policy implementation to reduce greenhouse 
gas emissions to limit temperature rise to 2°C by 2100 
(2030 carbon price premium: $93/ton)

Moderate
Delayed action in the 
short-term

A scenario that falls short of the 2030 2°C scenario, but 
strengthened reduction policies to achieve the 2°C goal 
after 2030 (2030 carbon price premium: $41/ton)

Low
Passive reduction 
based on current NDC

A scenario where only passive efforts to implement the 
current national reduction targets (NDC) (2030 carbon 
price premium: $17/ton)

* �Note: The applied future carbon price scenario is calculated by S&P Global based 
on the study by OECD&IEA (2017)

BAU Emissions Path* 
(Unit: million dollars)

Pathway to 2040 Net Zero 
(Unit: million dollars)

SK Siltron Plant SK Siltron Plant

*� �Business As Usual: Projected future greenhouse gas emissions when no 
special measures are taken

Key Raw Material 
Supply Chain

Key Raw Material 
Supply Chain

Business Site + 
Supply Chain

Business Site + 
Supply Chain

14

76
61

3
15

69

50

26
9

50

2623

125

87

12

64

32

Low HighModerate
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Analysis Overview   
TCFD recommends reviewing the level of physical risk exposure 
of businesses under various climate scenarios. Accordingly, SK 
Siltron performed scenario-specific analysis with S&P Global's 
Climanomics® hazard modeling in this report.

Scope of Analysis
SK Siltron's main operations and the operations of three key raw 
material suppliers were analyzed. Operations in Korea (Cheongju, 
Gumi, Icheon), operations in the U.S. (CSS Auburn, CSS Bay City), and 
operations of three core raw material suppliers (Korea, Japan, Germany). 

Climate Change Scenario 
A physical risk analysis was performed for four IPCC RCP scenarios. 
The RCP 4.5 scenario, in which the global temperature rises by 1.7 to 
3.2 degrees, was reviewed along with RCP 8.5, in which the physical 
risk is the highest with the global temperature rising by more than 4 
degrees due to failure of GHG reductions (See Appendix 2 for details 
of applicable climate change scenarios). 

Methodology*
Global climate risk forecasts, socioeconomic data, and econometric 
models were used to evaluate the impact of the seven major climate 
risks (extreme temperature, drought, wildfire, water stress, coastal 
flooding, basin flooding, tropical cyclones) for the assets subject to 
analysis. Analysis was conducted for asset value loss and the rate of 
loss in 10 year increments up until 2100 (details of the methodology 
are in Appendix 3 and 4).
* �Please refer to Appendix 3 and 4 for external data sources for SK Siltron's asset 

location, asset value internal data use, regional climate change modeling and 
damage cost calculation as of 2020

• �The result of the analysis finds that between 2022-2029, the asset loss rates for all seven physical climate risk factors for SK Siltron's 
Korean and U.S. operations are all lower than the critical risk level*, both under the RCP 4.5 scenario and the RCP 8.5 scenario in which 
the global temperature rises by 4 degrees or more. 
* Critical risk level: when the annual average asset loss rate is 16% or higher (S&P Global rating “Red”)  

• �For SK Siltron’s operations, the impact of asset loss due to the seven factors, excluding basin flooding, was found to be very small before 2030.

• �Basin flooding and coastal flooding were found to have the greatest impact on SK Siltron's operations and across the supply chain while 
water stress was found to have the least impact. For some core material suppliers, the impact of basin flooding and coastal flooding is 
relatively high, but the level of risk before 2030 is not expected to be significant.

Results of physical risk analysis before 2030 (2022-2029)

Physical risk level by workplace under the IPCC RCP 4.5 scenario Physical risk level by site under the IPCC RCP 8.5 Scenario

MAAL

Category
Extreme 

Tempera-
ture

Coastal 
Flooding Drought Wildfire Tropical 

cyclones
Water 
Stress

Fluvial 
Basin 

Flooding

Gumi

Cheongju

Icheon

CSS 
Auburn

CSS bay 
City

Supplier 
1

Supplier 
2

Supplier 
3

N/A 0~3% ~6% Over 16%~10% ~16% MAAL

Category
Extreme 

Tempera-
ture

Coastal 
Flooding Drought Wildfire Tropical 

cyclones
Water 
Stress

Fluvial 
Basin 

Flooding

Gumi

Cheongju

Icheon

CSS 
Auburn
CSS bay 
City
Supplier 
1
Supplier 
2
Supplier 
3

N/A 0~3% ~6% Over 16%~10% ~16%

* MAAL (Modeled Average Annual Loss): Ratio of predicted loss to current asset amount
* �N/A: the source of the risk factor does not exist, it is not located in a coastal area, or it is not reflected in the analysis model due to data limitations
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Asset loss risk due to physical climate risk

Impacts from physical climate risks are expected to increase from 2022 to 2100 (total impact on SK Siltron and 
key raw material suppliers)

• �Under the RCP 8.5 scenario, the risk of asset loss due to flooding 
(businesses, supply chain) and sea level rise (supply chain) is 
projected to increase rapidly from 2030 onwards.  

- �According to S&P Global's analytical modeling results, the 
average annual probability of catastrophic flooding occurring 
once in 100 years was 1% during the baseline period (1950 to 
1999) but could increase to 1.7% to 91.7% between 2030 to 2040 
and up to 100% by 2050 for some operations. 

- �Coastal flooding due to sea level rise may increase from 1% during 
the baseline period (average between 1979 and 2014) to at least 
11.3% to 22.5% on average annually between 2030 and 2040, and 
from 32.7% to 87.5% between 2040 and 2050 for some suppliers 
(not applicable to SK Siltron sites).

• �In particular, the analysis predicted that the frequency of floods that 
used to occur once in a century due to basin flooding will increase 
rapidly from 2040 and may occur once a year in some regions of 
Korea under the RCP 8.5 scenario.

• �No significant change is expected to occur even after 2030 for the 
remaining physical climate risks (extreme temperature, drought, 
wildfires, tropical cyclones, and water stress).  

SK Siltron plans to continuously monitor basin flooding and 
coastal flooding (across the supply chain), which may develop into 
long-term risks, and will establish a process to reflect these results 
in business continuity management plans.

2020 2030 2040 2050 2060 2070 2080 2090

Average annual forecast loss rate: 10%

20

15

10

5

0

Average annual predicted loss rate under RCP 8.5 scenario (% of total assets)

Extreme Temperature Fluvial Basin FloodingWater StressDrought Wildfire Tropical cyclonesCoastal Flooding

* 2020 refers to the period from 2020 to 2029
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OUR STRATEGIC APPROACH 

SK Siltron's Strategic Response Direction by Material Risk and Opportunity Agenda 

SK Siltron has established four strategic approaches to minimize climate-related risks while maximizing new business opportunities. First, we will achieve Net Zero GHG emissions by 2040 and manage the risk of 
increasing carbon costs in the supply chain by closely cooperating with major suppliers. Meanwhile, we will mitigate the risk of rising electricity costs due to higher carbon prices being reflected in the power generation 
sector by shifting to renewable energy. To minimize the increase in investment costs, we will use long-term renewable energy contract through power purchasing agreements (PPA). We also plan to lay the foundation for 
sustainable growth by making innovations in silicon carbide (SiC) semiconductors and low-carbon products that contribute to reducing carbon emissions.

Risk & Opportunity Strategic Approach to Risks and Opportunities

Carbon price increase due to stricter regulations 
on GHG emissions or the introduction of a 
carbon tax

Increase in raw material prices due to carbon 
emissions regulations and introduction of a 
carbon tax for key supply chains

Electricity cost increase due to decarbonized 
energy costs in the power sector 

Risk

Cost savings with long-term fixed PPA of 
renewable energy 

Expanding into the new SiC semiconductor 
wafer market

Strengthening product competitiveness by 
developing low-carbon, high-efficiency silicon 
wafers 

Opportunity

〮 Set goals to achieve Net Zero for Scope 1 and 2 GHG emissions at all operations by 2040
〮 Set a target for renewable energy 100%, joined the global ‘RE100’ initiative

〮 �Monitoring carbon-related risk exposure of key suppliers
〮 �Operating programs to support key suppliers in setting and implementing GHG emissions 
reduction targets

〮 �Reducing energy costs and carbon tax expenditures by adopting renewable energy sources 
using long-term PPA and mitigating the risks of energy supply and price volatility 

〮 �Expanding more low-carbon products by entering the SiC semiconductor wafer market for EVs
〮 �Providing low-carbon solutions for silicon wafer supply chains

❶
Implement a Net Zero 
strategy at operations

❷
Manage carbon price 
risks on supply chain

❸
Innovate work site 

operation with 
renewable energy

❹
Expand low-carbon 

product and solutions
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[1] 2040 Net Zero PLAN  

Net Zero 2040 Roadmap and Key Measures   

SK Siltron has set the goal to achieve Net Zero for Scope 1 and 2 emissions at all operations by 2040 to respond to climate change. This is an aggressive goal that reflects our commitment to lowering GHG emissions 
from 2020 levels by increasing energy efficiency, implementing RE100, and securing carbon offset credits even as our business continues to grow. SK Siltron will also set interim targets on a 5-year basis and plans to 
update and continuously manage implementation plans based on each year’s annual business plan. 

〮 All SK Siltron operations in South Korea and SK Siltron CSS operations in the U.S are included. 
〮 �Direct GHG emissions from operations (Scope 1) and emissions from purchased energy (Scope 2) are covered.
〮 �The BAU scenario shows the amount of emissions that will be emitted until 2050 should abatement measures not be taken. Calculation is based on production forecasts 
for each product and carbon intensity for the production of each product (including planned expansions).

Key Strategies   

• �Reducing energy intensity by optimizing equipment operation and 
introducing high efficiency equipment 

• ���Saving energy by adopting company-wide energy management systems
• �Implementing an internal carbon price system to promote investment in 
GHG reduction technologies

❶ Improve energy efficiency in the manufacturing processes

• �Utilizing the following means to achieve RE100 goal in all operations by 2040    
- �Green premium pricing, Renewable Energy Certificates (REC), long-

term power purchase agreement (PPA) with a solar and/or wind power 
plants

❷ Transition to renewable energy sources

• �Securing offsets generated from carbon projects in developing countries  
- Invested in a Cookstove CDM Project in Myanmar

• �Contributing to global carbon reduction and securing credits by actively 
utilizing the voluntary carbon market expansion plans 
- ��Plan to discover our own carbon reduction methods and to register its 

methods with the SK Carbon Reduction Center, which operated by SK group
- �One voluntary offset method is scheduled to be registered in 2022, and 

the reduction amount is estimated as a SK Verified Emission Reduction 
(SKVER) to be secured after registration

❸ Securing carbon credits

Net Zero 2040 Roadmap

2020 2022 2025 2030 2035 2040 2045 2050

Carbon Em
ission

37.2
Base Year

367K ton

377K ton

213K ton

108K ton

10 years ahead of 2050

BAU

 SK siltron Net Zero Pathway
SBT (Science Based Target)
Meeting the 1.5℃ Achievement 
Scenario

0
 ton

Approach to Disclosure  Governance Strategy Risk Management Metrics & Targets AppendixOur Journey for climate action  SK siltron at a glance  Our Commitment 



22

[2] SUPPLY CHAIN ENGAGEMENT

Carbon Price Risk Management in the Supply Chain     

As suppliers of key raw materials are either already subject to carbon regulations or are likely to be exposed to regulations soon, a strategic approach is needed to monitor and mitigate the level of carbon price risk 
exposure in the supply chain. Accordingly, SK Siltron will promote cooperative programs to help set and achieve reductions targets starting with major raw material suppliers with high emissions and high exposure to 
carbon price risks. We aim to minimize the risk of loss of profitability due to carbon costs in the supply chain and build a foundation to provide low-carbon products and solutions to customers.

Engagement plan for diagnostics and management of carbon price risks in the supply chain 

• �(Risk exposure index) To measure the carbon emission ratio for raw materials from suppliers 
subject to carbon regulations or carbon tax (especially for Category 1 of Scope 3 emissions)

• �(Risk response index) To measure the percentage of emissions that suppliers already have 
reduction plans for in order to identify suppliers with high-risk exposure and low response plan
→ �Identify suppliers with high risk exposure and low responsiveness and establish 

response strategies

Monitoring Carbon 
Price Risks in the 

Supply Chain

Managing risk 
measurement 

indexes

Measuring & 
Managing 

Risk Exposure 
Indexes

• �Utilize supplier-provided data to enhance emissions calculations and as a basis for future 
emissions reduction cooperation 
- �(Current) Calculated by applying external LCI database emission factors to the total 

amount of raw materials purchased
- �(Planned) Calculated based on site-specific data that suppliers provide

Measuring 
emissions based  
on data provided  

by suppliers

• �For suppliers with large emissions and high carbon price risk
 - �(Step 1) Measure carbon footprint, (Step 2) Recommend and/or discuss GHG reduction 

target, (Step 3) Encourage suppliers to cooperate by applying incentives or penalties 

Setting GHG 
reductions target 

for suppliers

• �Provide emission measurement methodologies and tools
• �Capacity building for GHG reduction and management and knowledge sharing

Cooperation 
Program

Supply chain ESG diagnostic platform 

• �Measurement of GHG risk exposure  
(Using the Risk Exposure  
measurement index)

• Self-diagnosis of risks and third-party verification 
• Providing risk management measures for high-risk groups  

Diagnosis and Verification

Verification Set Measures to Manage Improvements

Improve Performance

Risk assessment

Select 
target

Select 
method

Select 
cycle

Set improvement directions

Set method and 
cycle for requesting 

improvements

Set method and 
cycle for providing 

assistance

Select 
target

Select 
method

Select 
cycle

Select 
management 

indicators

Set monitoring 
and disclosure 

cycles
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[3] RENEWABLE ENERGY TRANSITION  

Mid- to long-term energy cost reduction through renewable energy transition    

SK Siltron's GHG emissions from electricity use account for 95% of the company’s total GHG emissions. Transitioning to renewable energy is emerging as an alternative way to stably procure electricity and not only 
reduce emissions, but also respond to increased volatility in fossil fuel prices. In the short term, the cost burden may increase due to the purchase of a green premium or renewable energy certificate for the use of 
renewable energy power. However, from the mid- to long-term perspective, our business competitiveness will increase by securing electricity at a stable price through long-term fixed price PPA.  

Changes in conditions for renewable energy use   
• �According to the IEA, from 2018, investment in renewable energy 

generation accounts for more than 75% of total investments in 
new generation, and in Korea, the share of renewable energy in the 
power supply is expected to increase from 4.4% in 2020 to 20% in 
2030.

• �Meanwhile, the annual levelized cost of energy (LCOE) for 
renewable energy, especially for solar PV, is expected to decline 
from 136.1 won/kWh in 2020, and reaching as low as 94.2 won/kWh 
in 2030 (Korea).

• �To promote renewable energy in Korea, companies have been 
permitted to purchase green premiums, renewable energy 
certificates, and to enter into direct PPA agreements with 
renewable energy providers starting 2021.

Cost reduction opportunities through a renewable 
energy transition  
• �Considering savings in the cost of securing carbon credits, it is 

forecasted that the cost of directly procuring renewable energy will 
become more cost effective than the per unit cost of purchasing 
conventional electricity starting the late 2020’s. 

• �If 50% of electricity used in 2030 is used as renewable energy, it is 
expected to reduce costs by up to 10% compared to general retail 
price that bears carbon costs (assuming an annual increase in retail 
electricity price by 1%).

• �If the electricity retail price increase by 2% every year as the 
decarbonization energy transition accelerates, it will take less time 
for PPA to become economically feasible and the cost savings higher.

Prospects for reaching economic feasibility of renewable electricity 
through PPA

① �The sum of the annual industrial power price forecast and the carbon price 
forecast*, based on SK Siltron’s electricity consumption forecast.

② �The sum of the unit price forecast for solar power through PPA and grid usage 
price.

    * �Data source: Korea Energy Economics Institute (2020), Carbon price under 
NGFS Below 2℃ scenarios

2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

180

160

140

120

100

80

① �Baseline power procurement unit price  
(Power retail price + cost of carbon credits)price)

② �Renewable energy unit price 
(Power purchase unit price + grid usage price)

Domestic solar power generation cost (KRW/kWh) forecast

2020 2022 2024 2026 2028 2030

136.1 126.4 117.5 109.2 101.5 94.2

Renewable 
Energy 

Transition 
Goal

100% use of renewable energy by 2040,
75% use by 2030

Key Promotion Directions

• �Adopt when economic feasibility is achieved 
based on increasing conventional electricity 
costs and carbon offset purchase savings

• �Expand long-term PPA mechanisms to SK 
Siltron CSS in the U.S.

• �Build strong partnerships with renewable 
energy providers to develop PPA projects 
- �Completed discussions in 2021 on the 

conditions and structure to jointly pursue 
projects with a leading Korean renewable 
energy business developer 

❶ Utilization of long-term PPA as a key means  
of renewable energy transition 

❷ Building strategic partnerships to secure 
stable renewable energy
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[4] SUSTAINABLE GROWTH THROUGH INNOVATIVE SOLUTION 

Establish revenue generation by entering the power semiconductor wafer market and innovative low-carbon products   

SK Siltron will achieve a 25% global market share by 2025 and leap forward as a global leader in the silicon carbide (SiC) wafer market for power semiconductors by preemptively acquiring technology and expanding 
investment in facilities. This will contribute to improving the energy efficiency of electric vehicles and reducing GHG emissions in the transportation sector. In addition, with energy decarbonization throughout the existing 
silicon wafer value chain, we will secure a competitive edge in response to the needs of our core customers.

Low-Carbon Wafer Market Outlook  
Silicon carbide power semiconductors have excellent durability and efficiency, such as maintaining power conversion efficiency of over 98% 
even in extreme environments of high temperature and high voltage. Demand is also increasing rapidly as a next-generation product that 
replaces the existing silicon semiconductor market, especially in EVs for which durability is key. On the other hand, the shortage of silicon 
carbide power semiconductors is expected to grow as a small number of companies in the US and Europe are forming oligopolistic markets 
due to a lack of technological development. With the rise of the global zero carbon movement which is expected to accelerate the growth 
of the EV market, the silicon carbide power semiconductor market is forecasted to expand rapidly. According to Yole Development, a global 
market research institute, the silicon carbide power semiconductor market is expected to reach USD 1.1 billion in 2021 and to USD 6.3 billion 
by 2027, growing at a compound annual growth rate of 34%, reaching USD 12.2 billion by 2030.*

Global silicon carbide power semiconductor market size 
(Unit: USD Billion)

Strategies to enter the power semiconductor wafer market Reduce the carbon footprint of existing silicon wafers

• �Established SK Siltron CSS by acquiring a company 
specializing in manufacturing power semiconductor 
wafers (silicon carbide wafers) located in Michigan, 
USA in 2020

• �Response to growing market demand and preemptive 
investment in expansion
- �Production line expansion in Bay City, Michigan, USA 
- �Silicon carbide wafer processing facility expansion in 

Gumi plant 2 in Korea  
• �Acquired Teraon, which possesses carbon nanotube 
(CNT)-based high-efficiency heating material and 
flexible film heater technology that enhances EV 
energy efficiency

• �Establish the basis for measuring carbon 
emissions across the product life cycle for all 
silicon wafer products  

• �Discover and implement opportunities to 
reduce GHG emissions by stage from raw 
material sourcing to logistics and production 
- �Net Zero GHG at the business site, 

transition to 100% renewable energy 
electricity use, supply chain carbon 
reduction cooperation

• �Silicon carbide wafer sales and our contribution to 
carbon reduction are expected to increase rapidly 
starting 2025 when the expansion of the CSS Bay 
City and Gumi Plant 2 facilities turn a profit and 
market demand increases.

• �Become a global leader in 2025  
with 25% of global market share 

• �Contribute to reducing 470 thousand tons of 
carbon emissions through the operation of more 
energy efficient EVs (based 2030 aggregated 
figures) 

• �Maintain continuous partnerships with 
customers by preemptively responding to key 
clients’ needs for GHG reductions across the 
value chain

• �Mitigate the risk of increased costs stemming 
from stricter carbon regulations across the 
supply chain and the rising cost of carbon

* Power SiC 2022 Report (Yole Development, 2022) 

2021

1.09

2027

6.29

2030

12.28

34%

25%
CAGR
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RESILIENCE OF OUR STRATEGY

Resilience of strategies in response to various climate scenarios   

To examine whether our strategy will be resilient in the face of uncertain future climate scenarios, high-intensity carbon reduction scenarios and scenarios with maximum physical risks were reviewed. SK Siltron Net 
Zero target is 10 years sooner than the Paris Agreement goal which aims to limit global temperature increase to “well below 2℃.” We are also in the process of developing and investing in low-carbon technologies and 
solutions. Even if the global temperature rises by 4 degrees or more due to failure to reduce GHG emissions, our analysis shows that SK Siltron will not face serious physical impact before 2030. Nevertheless, we plan to 
continuously monitor risks caused by basin floods and reflect the results in our business continuity management process. With this aim, our strategy to increase our resilience even in the face of uncertain environmental 
changes will become reality.   

Transition
Risk

“De-carbon 
Transition”

IEA/OECD Climate Scenarios
• �Scenarios in which sufficient policies are effectively implemented to 

keep global temperature rise to less than 2°C by 2100 
• �Carbon emission regulations are strengthened globally and carbon 

prices, including carbon credits and carbon taxes, are expected to 
reach up to $120/tonneCO2 in 2030.

“Hot House 
Earth”

Physical 
Risk

IPCC RCP 8.5 Scenario  
• �Global average temperature rises over 4.2°C by 2100 as policies to 

reduce greenhouse gases are not implemented effectively 
• �This will further accelerate climate change, resulting in floods, 

droughts, abnormal temperatures. These are scenarios in which 
physical risks such as wildfires and sea level rise are at the highest.

Climate change scenario Resilience of Our Strategy

• �Includes climate change in the types of disasters and damages that may affect the continuity and stability of projects
• �Establishes a proactive response strategy for each key area such as manufacturing, raw materials, equipment, infrastructure, human resources, customer support, and external 

communication. It also promotes continuous improvement through risk index management, simulation training and review, and feedback.
• �In the case of sudden disruptions in business operations, emergency response organizations such as emergency response committee, a business continuity plan (BCP) situation room,  

on-site recovery and support, customer response, and external communication are operated.
• �In the event of a disaster or damage, the Risk Management Committee, the highest decision-making organization for company-wide risk management, activates the BCP and converts it  

to an emergency response committee system to carry out activities for emergency response and rapid recovery.

SK Siltron Business 
Continuity Management 

System

• �According to the S&P Global’s model, the rate of asset loss due to physical risk will 
remain insignificant even under the RCP 8.5 scenario.

• �However, as the risk of asset loss due to flood damage in Korea and parts of 
our supply chain is expected to increase by 10% or more after 2030, continuous 
monitoring and enhanced business continuity management will be pursued.

• �Establish goals and a strategic roadmap to achieve Net Zero by 2040, 10 years sooner 
than the previous target of 2050 

• �Transition to renewable energy by 2040 (75% by 2030) to mitigate the risk of the 
power generation sectors’ costs being transferred to our business and to cut costs.
→ �Under the 2040 Net Zero scenario, the scale of exposure to carbon price risk is 

zero, and reduced to half compared to BAU when the supply chain is included
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RISK MANAGEMENT
Embedding climate into our risk management framework

“Carbon regulations are expanding and 
growing more stringent as countries are 
racing to set ambitious carbon reduction 
targets in response to the climate crisis. 
Rising carbon prices have become a 
significant financial risk which undermine 
the profitability of a business and its asset 
value. We have established standards and 
procedures to measure the financial impact 
caused by carbon prices during the planning 
stage for investment and reflect these 
impacts in the decision-making process for 
investments.”

Jae-yong Lee
Head of Strategy Office

Message
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IDENTIFYING MATERIAL CLIMATE RISK & OPPORTUNITIES

Approach and process of identifying material climate-related risks and opportunities      

Identifying all climate change-related issues that have a significant impact on our business and understanding their impact accurately is an important basis for effective management. SK Siltron conducts an annual 
materiality assessment process in which relevant departments participate under the supervision of the ESG Strategy Team. Management plans for major climate risks and opportunities are reported to the ESG 
Management Committee and delivered to the Risk Management office so that climate-related material issues can be taken into consideration for company-wide risk management planning (risk identification, evaluation, 
management plan development, etc.). SK Siltron determines the materiality of climate-related issues and reflects them in company-wide strategies through the above process. 

• �Led by ESG Strategy Team
- �Relevant departments participate in risk and opportunity 

evaluation (provide data, attend evaluation sessions and 
workshops)  

- �Participating departments: Manufacturing headquarters, 
SHE Management Headquarters, Strategy Office, etc. 

• �ESG Management Committee review and approval 

Roles & Re-
sponsibilities

• �Once annually
• �Report to ESG Management Committee once annually   Frequency

① �Set materiality assessment schedule and assemble 
evaluation taskforce (ESG Strategy Team)  

② �Identify and evaluate material risk and opportunity 
factors (ESG Strategy Team and participating 
departments) 

③ �Prepare monitoring plans and action plans for each major 
risk/opportunity factor (ESG Strategy Team designates 
the responsible department)  

④ �ESG Management approves materiality assessment 
results and countermeasures (ESG Strategy Team → ESG 
Management Committee)

Process

• �Identify list of risks and opportunities that are relevant to 
our company based on the Risk, Opportunity classification 
and examples provided in the TCFD guidelines 

• �Determine details of the identified risks and opportunities 
based on the nature of the industry and our business 
(external benchmarking, internal workshop)

Cataloguing 
risks and 

opportunities

• �Evaluation in terms of likelihood and impact* (using a 
5-point scale)   
* �Impact assessment conducted from both financial and 

strategic perspectives  
• �Divided into short-term (3 year), mid-term (up to 10 years), 
long-term (up to 30 year)

Materiality 
assessment 

• �Material risks and opportunities are selected based on the 
point* at which financial or strategic impacts are expected 
to occur.  
* �Based on mid-term risks expected to occur in or prior to 

2030

Select 
material 
issues

Criteria for selecting material issues

• �Issues that have an average impact score of 4 or over based on both 
expert evaluations and internal input are deemed material.

Rare

Neglectable

Minor

Moderate

Significant

Critical Material

Material

Material

Unlikely Possible

Likelihood

Im
pa

ct

Likely Certain

Material Material

Material
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Stage Risk Management Committee RM manager (Strategy Office) Relevant departments

Input

DO

Check

Action

INCORPORATING INTO RISK MANAGEMENT

Integrating climate risk into the company-wide risk management system   

To integrate material climate change issues into company-wide risk management effectively, we are applying the following three approaches. First, the material climate-related issues and opportunities identified in the 
material assessment process are passed on to the relevant risk management (RM) manager so they shall be reflected in the process of identifying and evaluating company-wide risks. Second, the Strategy Office, which 
oversees company-wide risk management, compares, and evaluates the importance of all risk factors from a company-wide perspective and selects key risks. Third, quarterly KPI monitoring for key risks is carried out 
and reflected in developing the company-wide business continuity management plan.

Company-wide risk management process Approach to effective integrated risk management

• �Climate risks and opportunities selected through the materiality assessment process 
are reviewed by the RM manager at the ESG Strategy Team and reflected in the risk 
identification/evaluation and management plan establishment process by the relevant 
departments across the company. The RM manager provides with explanation and prior 
guidance.

❶ Identify material climate risks and establish a management plan

• �The Strategy Office is in charge of company-wide risk management and assesses the 
materiality of all risk factors and prioritizes key risks from a company-wide perspective. 

• �For the key risks, KPIs are assigned and risk management plans reviewed.

❷ Define key risks from a company-wide perspective

• �Conduct progress review for the KPIs and reflect the results when implementing 
company-wide business continuity management

• �Report progress and critical issues to top management and reflect their feedback in 
executing the management strategy

❸ Risk management monitoring and feedback

Department in charge of 
company-wide risk management

Oversight and review

NO

YES

Risk identification/assessment 

Develop risk management plan

❶ 
❷

❸

Reflect in company-wide risk management plan and 
management strategy for the following year

Key risk screening

Review risk 
management 

plan

Risk management 
monitoring

Conduct risk management
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Process for considering climate change risks in investment planning   

If changes in GHG emissions due to new investments such as adding new production facilities, M&A, or increases in carbon prices due to stronger carbon regulations are not addressed effectively in the feasibility 
review, negative impacts on future financial performance may arise. SK Siltron takes a closer look at climate related risks during investment review process. In particular, we have established standards and procedures to 
support decision-making by integrating carbon price in our financial feasibility analysis. 

Climate change risk assessment during investment planning
SK Siltron reviews whether we can create positive climate impacts, such as energy efficiency improvements 
and dissemination of eco-friendly technology during the process of evaluating investments and planning 
for new business. The ESG Planning Office conducts ESG due diligence on target companies or assets, 
including GHG emissions related risk and opportunities, based on a comprehensive checklist with relevant 
departments. Investments are deliberated upon jointly by the Investment Committee and the Board of 
Directors. After the investment, the ESG Management Committee will review the progress and establish 
plans for improvement through company-wide evaluation.

Carbon price considered during investment competitiveness evaluation 
(internal carbon pricing mechanism)
SK Siltron introduced an internal carbon pricing mechanism to facilitate investment in new businesses 
or process improvements that reduce GHG emissions. The department initiating the investment 
estimates the carbon reduction impact created through the investment and applies the internal carbon 
price when analyzing cash flow reflecting carbon cost avoided by the carbon reduction. The effect 
of avoided carbon cost will be reflected in investment indicators such as payback period to support 
decision-making. For the effective implementation of these processes, we have amended the internal 
investment rules and regulations in 2022 and developed guidelines.

“Our internal carbon pricing mechanism was introduced 
in 2022 and is focused on facilitating investment that can 
reduce greenhouse gas emissions. It is expected to help 
internal stakeholders become more aware of low-carbon 
investment and help spur changes in their actions. We will also 
apply internal carbon price which reflect the mid-to long-term 
forecasts on carbon price increases. In addition, we will expand 
the scope that internal carbon pricing mechanism covers to 
phase in a process to reflect the potential carbon price risk 
resulting from emissions increase by investment projects.” 

Jang-ho Kim 
Team Leader of Strategy Office

Message

Send investment plan 
and ESG Check List to 
ESG Planning Office

Send [ESG impact report]

Request Investment from the Investment Committee

Results of investment decision

[Investment in new 
projects]

Include a detailed ESG 
checklist in the business 

plan

[Investment in existing 
facilities]

Include a simplified ESG 
Strategy Team in the 

business plan

Review ESG checklist

Department initiating 
investment ESG Strategy Team Investment strategy 

division

ESG impact review 
(Preparation of ESG impact 

report)

Investment review

Incorporate the ESG 
Planning Office’s review

Report the results of the 
ESG review (ESG checklist 

and impact review for 
investment approval)
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“Recent disasters around the world show that 
climate change has become a reality. It becomes 
more and more important to accurately measure 
not only the environmental impacts that companies 
have on society, such as GHG emissions, but also 
the impacts on our businesses due to climate 
change. SK Siltron will establish measurement 
indicators aligned with four strategic directions 
to manage material risks and seize important 
opportunities. In addition, we will strengthen 
communication about our performance, including 
revenue from green economic activities, based 
on global standards and build trust with our 
stakeholders.”

Park In-San 
Team Leader,

ESG Strategy Team

Message

METRICS & TARGETS
Measuring and managing climate impact
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MEASURING OUR IMPACT 

Metrics for each strategy to address significant risks and opportunities    

SK Siltron has set key performance indicators to measure the progress of executing our four strategies along with indicators to monitor important risks. We have also developed indicators to promote the execution of our 
key strategies. These indicators will not only be used to identify significant issues and the decision-making process related to building and implementing strategies, but will also be provided to our external stakeholders 
to help their understanding of our material issues and how effectively we are responding to these issues.

Strategy Key metrics Scope and measuring approach

GHG Scope 1, 2 Emissions (2030 target: 43% reduction from 2020 figures) 

Scope 3 (purchased goods and services) emissions

Percentage of renewable electricity (2030 target 75%)

Carbon footprint of wafer products

GHG emission intensity 

Suppliers’ exposure to carbon regulations

Percentage of renewable electricity through PPA

Percentage of green revenue based on green taxonomy

Total energy consumption (by energy source)

Supplier efforts for carbon reduction

Cost effectiveness for renewable electricity use

Avoided emissions through low-carbon products/ solutions

Energy intensity

6 Major GHG emissions sources from operations in Korea and the U.S.

GHG emissions per KRW 100 million in sales (Scope 1, 2)

Energy consumption by energy source, such as fuel, power, and thermal energy

Energy consumption per KRW 100 million in sales

GHG emissions from purchased raw materials

Percentage of renewable electricity consumption from all operation sites’ electricity 
consumption

Life cycle carbon emissions of wafer products (cradle to ate)

Ratio of emissions subject to carbon regulations or carbon tax of Scope 3 emissions for 
raw and material by suppliers

Ratio of electricity procured through PPA from renewable energy consumption

Ratio of sales aligned with green economic activities according to green taxonomy from 
total sales

Percentage of emissions for which reduction targets have been set out of emissions from 
raw material purchased from suppliers

The difference in the cost of renewable energy compared to the cost of conventional grid 
electricity (considering carbon cost)

Contribution to downstream carbon reduction through energy-efficient wafer products

Net Zero 2040

Supply chain carbon risk 
management

Operational excellence through 
renewable energy transition 

Sustainable growth based 
on low-Carbon products and 

solutions 
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Key achievements and Progress

Net Zero - Reduction of GHG emissions at operations

Reduction of product carbon footprint 

Increase in renewable energy use

Issuance of green bonds 

Net Zero – Carbon Offset

Zero waste to Landfill certification

• �In 2021, 3,351 tons of CO2 were reduced, and KRW 2.7 billion of annual 
cost savings were achieved by utilizing cooling water waste heat, 
adopting high-efficiency pumps, and preventing recirculation in cooling 
towers, etc. 

• �By 2022, 95 opportunities for carbon reduction through improvement 
of process energy efficiency in manufacturing facilities and other 
measures were identified.

• �Established ISO 50001 Energy Management System (EMS) and 
certification is in progress

Reduced 3,351 tons of CO2 in the manufacturing process

• �Carbon Trust carbon footprint and water footprint certifications received 
for all silicon wafer products by reducing energy and water resulting 
from manufacturing process improvements, updating utility equipment, 
and improving operation methods

• �Based on our carbon reduction performance in 2022, phase 2 
certification from Carbon Trust for our low-carbon products is in 
progress  

Carbon footprint certification for all silicon wafers

• �Purchased 24GWh of renewable energy, resulting in by 11 thousand 
tons of CO2 reductions, through green tariffs, which is recognized as a 
measure for implementing RE100.

 • �A strategic partnership for renewable electricity procurement based on 
PPA was established to expand the use of renewable energy

24GWh of renewable energy purchased

• �In February 2022, we successfully issued KRW 41 billion in green bonds 
invest to expand our silicon carbide wafer plant in the U.S. This was 
made possible because the eco-friendly, low-power and high-efficiency 
performance of silicon carbide wafers 

• �The green bond management framework was developed in accordance 
with global standards with the highest grade of ESG bonds, GB1.

Issuance of green bonds worth KRW 41 billion

• �GHG emissions reduced by reducing the use of fertilizer and preventing 
forest damage through the CDM project for distributing high efficiency 
cook stoves in Myanmar

• �Approximately 60,000 tons of reduction credits issued in 2021 planned 
to be used to comply K-ETS and implement Net Zero plan (approximately 
16% of emissions in 2020)

Securing carbon credit of 60,000 tons of CO2

• �We increased the percentage of waste recycled in all factories to 95% 
as a result of activities taken towards achieving zero waste to landfill 
(ZWTL) at all operations in Korea by June 2022

• �ZWTL Gold rating acquired from UL Solutions, a global certification 
body

Acquisition of zero waste landfill certification
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Measuring green business performance based on green taxonomy    

SK Siltron is pursuing sustainable growth based on products and solutions that contribute to global carbon reduction while making efforts to reduce negative environmental impacts from our operations. We will 
evaluate our environmental performance by examining whether it meets the criteria of 'K-Taxonomy' (Korean green classification system) and measure the related financial performance. In addition, we will monitor our 
performance based on these external standards and reflect them in the decision-making processes related to business operation. 

Criteria for measuring financial indicators of green economy activities according to 
the Korean green classification system

SK Siltron green business activities’ correspondence with the K-Taxonomy
• �Among SK Siltron's next-generation flagship products, silicon carbide wafers meet the criteria 

for 'electric power' in the K-Taxonomy. It is judged to be in line with the production activities of 
'semiconductor devices.'

• �SK Siltron will gradually expand the percentage of green economy activities in the future and apply the 
green taxonomy to measure and manage the performance of those business activities.

❶ �[Activity criteria] Check all business activities in our business portfolio that lead to GHG emissions 
reduction to see if they are green economic activities that are specified in the K-Taxonomy.

❷ �[Technical criteria] Determine whether the detailed technical standards are met for projects that meet the 
activity standards (e.g., meet the GHG emission standards based on life cycle assessment standards, etc.) 

❸ �[Exclusion criteria] Determine whether economic activities do not cause significant harm to other 
environmental objectives (water resources, ecosystem conservation, resource circulation, pollution 
reduction, etc.)

❹ �[Social safeguard criteria] Determine whether the economic activities do not violate relevant laws such as 
human rights, labor, safety, anti-corruption, and destruction of cultural property.

❺ �[Calculation of financial indicators] Calculate indicators such as sales and EBITDA created through 
business activities that meet the above criteria

Items subject to a common standard under the Digital New Deal Green Taxonomy 
target statusTheme Field Item name Item code

Energy Energy efficiency 
improvement

Remote metering 
infrastructure C13008 O

Information and 
Communications Intelligent Data Analysis Disaster Safety Management 

System F30005 O

Items subject to investment in Green New Deal Green Taxonomy 
target statusTheme Field Item name Item code

Information and 
Communications (F) Realistic content (F28) Smart Home F28005 O

Electrical and electronic 
(G)

Next generation 
semiconductors (G32) Power semiconductor device G32003 O

Active lighting (G35) OLED (LED) lighting G35001 O

Smart lighting G35002 O

Sensor (H) Detection (H38) Non-contact monitoring H38006 X

Including power semiconductor device

 �Measure indicators such as sales, profit, and EBITDA for SK Siltron products that 
meet the criteria of the K-Taxonomy

1 2 3 4 5
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GHG EMISSION

Value Chain GHG Emissions (Scope 1, 2, 3)     

Emissions from electricity use in operations(Scope 2) and from the purchase of raw materials or capital goods in the supply chain (Scope 3) occupies the highest proportion among the greenhouse gas emission sources 
across SK Siltron’s value chain (emissions from the manufacturing of goods that we have sold, for which there is no possibility of control, are not included in our emissions sources). We are implementing a strategy to 
reduce scope 1 and 2 emissions to Net Zero by 2040 by increasing electricity use efficiency and switching to renewable energy. We will manage risks from the supply chain by establishing a partnership with suppliers 
focused on the raw material sourcing. 

Value chain GHG emissions (2021)   

• �As of 2021, SK Siltron emitted a total of 3,101,000 tons CO2 of green-
house gases across the entire value chain, with Scopes 1 and 2 
accounting for 12.2% of the total emissions, and Scope 3 accounting 
for 87.8%

• �95% of Scope 2 emissions from operation sites' emissions (380 
thousand tons CO2) are caused by the use of purchased electricity. 
SK Siltron is implementing a strategy to reduce scope 1, 2 emissions 
to Net Zero by 2040 by improving the efficiency of electricity use 
and transitioning to renewable energy.

• �Meanwhile, Scope 3 GHG emissions amount to a total of 2,722,000 
tons CO2, of which most are generated in the supply chain. This 
figure excludes downstream emissions, which are out of our scope 
of control (processing of sold products, disposal, etc.). Purchased 
raw materials and capital goods emissions were 892,000 tons CO2, 
accounting for 27.7% of the total. 

• �We will improve the accuracy of GHG emissions measurements 
across the supply chain and build partnerships with suppliers to 
continuously reduce their carbon footprint. Through strategic supplier 
engagement, we will mitigate the risk of suppliers’ carbon cost burden 
being passed on to us and resulting in increased cost for SK Siltron.

Raw material 
sourcing

Capital goods 
purchase

Other energy 
related activities

Upstream 
distribution

Employee 
commuting, 

business travel

Operations 
(Scope 1)

Operations 
(Scope 2)

Scope 3 (Upstream)
(28.8%)

Scope 1
(0.6%)

Scope 2
(11.6%)

Scope 3 (Downstream)
(59.0%)

Waste 
generated on 

operations

Processing of 
products sold

Disposal of 
products sold

Investment

457 402
360

1,803

31 192 0.44 220.6
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APPENDIX
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APPENDIX 1. TCFD CROSS-INDUSTRIAL INDICATORS

Indicator Definition Corresponding Content in This Report Related Pages
GHG Emission Scope 1, Scope 2, Scope 3 emissions and GHG intensity • �Increase of carbon cost burden due to introduction/strengthening of carbon regulations/carbon 

taxes at operations and the supply chain.
  * �This indicator affects the carbon cost burden of operations and the supply chain and is already 

being measured and managed.

p. 32

Transition Risks Amount and scope of assets or business activities that are vulnerable to 
transition risk

• �Increase of carbon cost burden due to introduction/strengthening of carbon regulation/carbon tax 
in operations and the supply chain (Carbon regulation and price increase in countries where major 
operations and key suppliers are located)

p. 20, 29

Physical Risks Amount and range of assets or business activities that are vulnerable to 
physical risk

• �No significant physical risk factors before 2030, but in the long term after 2030, the risk of asset loss 
due to flooding and sea level rise increases for some suppliers

p. 16, 17

Climate-Related 
Opportunities

Percentage of revenue, assets or other business activities related to 
climate-related opportunities

• �Increased demand for wafers for power semiconductors (increased demand for high-efficiency 
power semiconductors following the growth of the EV and ESS markets)  
- �Securing the basis for market entry through acquisition of companies with SiC manufacturing 

technology and investing in expansion

p. 22

Capital Deployment Amount of capital expenditures, financing, or investments allocated for 
climate-related risks and opportunities 

• Carrying out investments related to the reduction of GHG emissions p. 30

Internal Carbon Prices Price per ton of GHG emissions applied in the company • �Reviewing the feasibility of applying carbon prices when reviewing investment projects through the 
revision of investment deliberation regulations

p. 27

Renumeration Percentage of executive’s remuneration related to climate matters • �From 2021, the proportion of ESG-related KPIs reflected in management performance evaluation 
will increase to 30% (including GHG reduction performance in KPI)

p. 10
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APPENDIX 2. CLIMATE SCENARIO

Carbon price risk analysis scenario due to expanded and strengthened carbon regulations Scenarios for physical risk analysis

We applied the Trucost CEaR* scenario developed by S&P Global based on the  
results of the OECD and IEA study of climate change scenarios   

→ This scenario is applied to analyze the impacts of carbon cost burden and  
profitability of GHG emissions   

We applied scenarios for atmospheric GHG concentration pathways presented in the 
IPCC 5th Assessment Report 

→ This scenario is applied to measure asset loss due to physical risk 

S&P Trucost CEaR* Scenarios RCP Scenarios 

• �High-intensity reduction scenarios, limiting temperature rise to 2°C  
by 2100 

• �This scenario represents the implementation of policies that are 
considered sufficient enough to reduce GHG emissions towards the 
goal of limiting climate change to 2℃ by 2100.
* �This scenario is based on IEA 2℃ scenario and IRENA Transition 

1.6℃~2℃ scenario.

• �Moderate reduction scenario, limiting temperature rise to 2°C in the 
long term

• �This scenario falls short of the 2℃ before 2030 scenario, but in the 
long term, it assumes that policy changes and carbon reduction 
efforts in countries with GHG reduction targets (NDCs) will progress.
* This scenario is based on research by the OECD and IEA (2017).

• �Low-intensity reduction scenarios, no specific targets  
• �Passive efforts to implement only national reduction targets (NDCs) 

based on OECD and IEA research
* This scenario is based on IEA NPS 3.1℃ - 4.0℃ Scenario. 

High Carbon 
Price Scenario

Moderate Carbon 
Price Scenario

LowCarbon Price 
Scenario

RCP 2.6
(Very High)

• �This scenario assumes that emissions gradually decrease after peaking due 
following active removal of GHGs from the atmosphere. 
(It is estimated that end-of-century increases in global mean surface 
temperature will be in the range of 0.9 to 2.3℃.)

RCP 4.5
(High)

• �This scenario assumes the adoption of various mitigation technologies/
strategies for a temperature rise of less than 2°C in order to force radiative 
stabilization 2100  
(It is estimated that end-of-century increases in global mean surface 
temperature will be in the range of 1.7 to 3.2℃.)

RCP 6.0
(Medium)

• �This scenario assumes a high GHG emissions rate with forced radiative 
stabilization after 2100.  
(It is estimated that end-of-century increases in global mean surface 
temperature will be in the range of 2.0 to 3.7℃.)

RCP 8.5
(Low)

• �This scenario assumes that no major global efforts to limit GHG emissions 
will take place.  
(It is estimated that end-of-century increases in global mean surface 
temperature will be in the range of 4.2 to 5.4℃.)
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APPENDIX 3. METHODOLOGY TO ASSESS PHYSICAL RISK

Approach to analyzing the impact of physical risk due to climate change

S&P Global Climanomics® hazard modeling analysis  

Physical Risk Hazards Analysis indicatorMethodology

Assets subject to analysis are evaluated for asset value loss stemming from 
the impacts of the 7 key climate risk factors using global climate risk forecasts, 

socioeconomic data, and econometric models 

We calculated the financial impact analysis results using the 
modeled average annual asset value loss and percentage of 

loss for on a 10-year basis for each scenario until 2100 (By 
asset type for assets subject to analysis, globally)

'20

$29.2m

$79.2m

$129.2m

$179.2m

$229.2m

$278.8m

$135.2m
27.0%
Modeled Average Annual Loss® over 2050-2059

5.846%

15.846%

25.846%

35.846%

45.846%

55.765%

'30 '40 '50 '60 '70 '80 '90

Risk

• �We analyzed changes in the 7 key climate risk factors 
compared to the past based on global climate modeling and 
the latest research-based climate change scenarios.

Hazard 
analysis

• �We analyzed the vulnerability and impact of 7 key climate risk 
factors based on the geographical location of the assets held 
by the company and the type of assets

Vulnerability 
analysis

• �We analyzed the financial impact based on the external 
scenarios for the 7 key climate risk factors and vulnerability 
analysis results for each asset.
- Based on the loss of asset value

Financial risk 
analysis

Extreme temperature

Coastal flooding

Drought

Wildfire

Tropical cyclones

Water stress

Fluvial basin flooding
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APPENDIX 4. METHODOLOGY TO ASSESS PHYSICAL RISK

Hazards Type Definition Model/Data
Extreme Temperature Chronic • Changes in frequency of extreme weather event. 

• �An extreme temperature event is generally defined as the occurrence of the temperature variable above (or below) a threshold value 
near the upper (or lower) ends (‘tails’) of the range of observed values of the variable.

CMIP5, NEX-GDDP

Drought Chronic • �Changes in the frequency of drought conditions contributing to a period of abnormally dry weather long enough to cause a serious 
hydrological imbalance.

CMIP5, NEX-GDDP

Wildfire Chronic • �Changes in the annual probability of the 90th percentile wildfire conditions, as compared to the baseline period (1980-2000) at the 
asset’s location

• �A widely used wildfire index driven by the localized climate model data is applied.

CMIP5, NEX-GDDP

Water Stress Chronic • Changes in the World Resource Institute (WRI) Aqueduct water stress index from current values to future values out to the 2040s. World Resources Institute (WRI)

Coastal Flooding Acute • Extreme coastal high water depends on average sea level, tides, and regional weather systems. Kopp et al., 2014, 
Muis et al.,2016

Fluvial Basin Flooding Acute • The annual probability of a 100-year riverine flood, relative to the historical baseline of 1950-1999.
• This metric uses three climate variables and four topographic variables

CMIP5, NEX, GDDP, WWF, ·
HydroBASINS

Tropical Cyclone Acute • �Changes in the location and intensity of hurricanes or tropical cyclones, the general term for a strong, cyclonic-scale disturbance  
that originates over tropical oceans. 

• This is currently available for the eastern Atlantic basin.

NASHM
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