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Overview

Climate Change Management
TSMC is committed to addressing risks arising from climate change and promoting low-carbon transformation and climate adaptation 
through the following four approaches:

• Chief executives review and approve TSMC vision and strategies for climate change, reporting quarterly to the Board of Directors.
•  TSMC ensures strategies are realized, implements mitigation and adaptation measures, and provides low-carbon semiconductor process 

technologies to lead the supply chain in enhancing green competitiveness.
•  Climate change is incorporated into corporate risk management at TSMC, quantifying the financial impact of climate risks and 

opportunities.
•  TSMC assesses the severity and international trends of climate change when setting performance indicators and quantitative goals. 

Progress toward the indicators and goals is regularly reviewed and disclosed.

We believe that there can be mutual prosperity between corporate growth and the natural environment. Therefore, we have deeply 
embedded green manufacturing, green products, green innovation, and green management into our daily operations. We will continue to 
implement climate change and energy management as well as water management into our daily operations as we remain committed to 
facilitating global sustainable development.

TSMC's		
Climate	Change	
Governance	
Overview	

Governance
•  Establish an ESG steering committee, 

which is composed of the Chairman and 
an operating team. The committee is 
responsible for approving climate change 
visions, strategies and long-term goals, 
as well as promoting related actions, 
and reporting to the Board of Directors 
quarterly.

Strategies
•  To Slow Down- Promote Sustainable 

Manufacturing, Use Renewable Energy, 
Improve Energy/Resource Efficiency

•  To Adapt- Improve Climate Resilience

•  Provide Energy-efficient Technologies

• Build Low-carbon Supply Chain

Risk Management
•  Climate risk is incorporated into the 

Enterprise Risk Management (ERM) 
management process.

•  Cross-departmental cooperation 
to evaluate climate-related risks/
opportunities in the value chain; assesses 
financial impacts and formulates 
countermeasures.

Metrics and Targets
•  Set climate-related performance indicators 

and quantitative targets; regularly track 
progress, and disclose to the public 
without concealing information.

•  Establish the long-term goal of Net Zero 
Emissions in 2050

Governance Strategies

Risk		
Management

Metrics	and	
Targets

https://www.tsmc.com/english
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Letter from the 
Chairman

Over the past few years, we have witnessed how extreme 
weather has affected our planet. Increasingly frequent wildfires, 
snowstorms, floods, drought, and other natural disasters have 
shown that the world is facing grave challenges. TSMC is deeply 
aware that climate change has a severe impact on the environment 
and humanity. As a world-leading semiconductor company and 
a responsible corporate citizen, TSMC has a duty to face the 
challenge of climate change.

In 2018, TSMC issued its first Climate Change Statement, clearly 
stating that the Company addresses climate change through 
the two key measures of impact mitigation and risk adaption. 
In the same year, TSMC adopted the framework set by the 
Financial Stability Board's Task Force on Climate-related Financial 
Disclosures (TCFD) to identify risks and opportunities. By setting 
measurement benchmarks and management targets for the risks 
and opportunities identified through the TCFD framework, TSMC 
can effectively grasp the progress and results of its actions taken 
on climate change, lowering the financial impact of climate risk on 
operations.

In terms of implementation, the ESG Steering Committee is 
TSMC's top-level organization for climate change management, 
with myself serving as the Chairman. Each quarter, the ESG 
Steering Committee reviews TSMC's strategies and goals related 
to corporate social responsibility, and reports to the Board of 
Directors on carbon management actions, as well as climate action 
and results. Starting in 2020, TSMC examined operational impact 
through carbon inventory, carbon footprint calculation, and life 
cycle evaluation, reviewed scope one, two, and three risks as well 
as mitigation strategies, and carried out carbon asset management 
to reduce the effect of climate change on our operations. The 
Committee has set the 2030 objectives of quadrupling the 
computing energy efficiency of TSMC's advanced processes from 
2015 levels by 2030, and restoring greenhouse gas emissions to 
2020 levels. For energy conservation and carbon reduction issues, 
the Energy Saving and Carbon Emission Reduction Committee 
led by TSMC's management team sets specific carbon reduction 
schedules and plans.

In addition, TSMC collaborates with its suppliers. Through 
evaluations, audits and training, the Company requires them 
to practice power and water conservation as well as waste 

management. We also recognize suppliers with outstanding 
achievements every year. TSMC works with suppliers to design 
power-efficient process tools and facilities equipment. Since 2018, 
we have asked our suppliers to set concrete power conservation 
goals and to obtain ISO 14064-1 GHG Emission Verification. In 
2021, TSMC further required suppliers to conduct their own carbon 
footprint verification, making further progress towards a low-
carbon supply chain.

As a member of the crucial semiconductor industry, TSMC 
believes that enterprises can grow and prosper together with the 
environment. The Company assists the government in setting 
reasonable and feasible carbon reduction goals and actively 
participates in and promotes green activities. In 2021, we updated 
the TSMC Climate Change Statement, and further committed 
to reaching net zero emissions by 2050, taking tangible action 
to broaden our green influence and drive industry towards low-
carbon sustainability.

TSMC does its utmost to fulfill its corporate social responsibilities 
and confront the threats presented by extreme weather. Starting 
with ourselves, we set strategies and 
targets, ensure sound execution 
and build a sustainable 
culture, and at the same 
time, we also aim to work 
hand in hand with others 
to  b u i l d  a n  e n d u r i n g 
planet Earth.

Letter from the Chairman

Net Zero Declaration: Responding to the 
Challenge of Climate Change

Mark Liu 
Chairman and ESG Steering Committee Chairperson

https://www.tsmc.com/english
https://www.tsmc.com/sites/dcom/download/esg/Climate_Change_Statement_2021_en_final_signed.pdf
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Action

Importance of Climate Issues to TSMC
According to the World Economic Forum (WEF) Global Risks 
Report released in 2021, four of the world's top five likeliest risks 
are environmental risks related to climate change, including 
extreme weather, climate action failure, human environmental 
damage, and biodiversity loss. TSMC identifies potential risks and 
opportunities through the evaluation of climate change risks and 
countermeasures, and further drives the development of a green 
semiconductor industry chain to mitigate climate change impacts 
and achieve environmental sustainability.

TSMC is guided by its ESG Policy and Environmental Policy, and 
the Company actively plans and implements actions related to 
climate change and pays close attention to a wide range of global 
climate action indicators. The ESG Steering Committee, led by 
Chairman Dr. Mark Liu, reviews the Company's direction and 
progress in addressing climate change on a quarterly basis, and 
the ESG Committee Chairman reports to the Board of Directors 
on climate actions and achievements each quarter. In the face of 
extreme weather and global warming that may result in operational 
risks, TSMC followed the Task Force on Climate-related Financial 
Disclosures (TCFD) framework defined by the Financial Stability 

Board (FSB) to identify climate risks, opportunities, and responding 
actions, which have been disclosed in CSR reports since 2018. 
Beginning in 2019 the Corporate Environment, Safety and Health 
Division invited relevant organizations and external consultants  to 
participate in the Climate Change Risk and Opportunity Workshop. 
The Workshop identifies risks and opportunities brought by 
climate change and establishes measurement metrics and targets 
to effectively grasp the progress and results of action plans and 
reduce the financial impact of climate risks on operations. In 
2021, TSMC prepared this report based on the TCFD framework 
and its spirit to further address stakeholders' concerns about 
climate change and lead the global semiconductor industry in the 
transition towards a zero carbon economy. 

Addressing the climate change challenge is key to a sustainable 
business. In 2021, TSMC declared the long-term goal of Net Zero 
Emissions by 2050, while setting the short-term goal of Zero Growth 
in Emissions by 2025. By actively implementing emission reduction 
measures, the Company works to make its carbon emissions return 
to the 2020 level by 2030. TSMC commits to be a global leader in 
green manufacturing.

Action

Climate Action for Change

TSMC actively responds to climate change and commits to become a practitioner of green power.

https://www.tsmc.com/english
http://www3.weforum.org/docs/WEF_The_Global_Risks_Report_2021.pdf
http://www3.weforum.org/docs/WEF_The_Global_Risks_Report_2021.pdf
https://esg.tsmc.com/download/csr/csr_policy_e.pdf
https://esg.tsmc.com/download/csr/csr_environment_e.pdf
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Action

•  Climate Change Statement issued

•  TSMC joins Bureau of Industrial Development Voluntary GHG 
Emissions Reduction Platform  

•  TSIA Energy Conservation Platform launched

•  Financial Impact Analysis of the Risks and Opportunities of 
Climate Change disclosed

•  Green Equipment Certification Program launched

•  Environmental 
Protection Policy 
issued

•   Carbon Management 
Platform established

•  Energy Saving and 
Carbon Reduction 
Committee established

•  Renewable Energy 
Program established

•  Overseas Sites 
begins using 100% 
renewable energy

•  TSMC joins World Semiconductor Council 
Perfluorinated Compounds Emissions 
Reduction Initiative

•  TSMC joins RE100 

•  Net Zero Emission Program established 

•  Green Bonds issued

•  All TSMC offices use 100% renewable 
energyNote 3 and achieve net zero GHG 
emissions

•  ESG Committeenote1 
established

Year

Climate Change Response Milestones

2001 2005 2011 2015 2016 2017 2018 2019 2020 2021

•  Climate Change Statement 
revised, declaring the target 
of Net Zero Emissions by 2050 

•  The BOD approves to link 
corporate executives' 
compensation with ESG 
achievements

•  TSMC joins Taiwan Climate 
Partnership Initiative

•  TSMC joins Taiwan Alliance of 
Net Zero Emission Initiative

•  TCFD Report issued

•  TSMC joins SBTiNote2• TSMC joins CDP

•  ESG Policy issued

•  ESG Steering 
Committeenote1 
established

•  TSMC joins TCFD as 
Supporter

•  TSMC receives Carbon 
Credits through TM002 
published by the 
Taiwan EPA

•  AWS certified

Net Zero
TSMC	announces	goal	of	net	zero	
emissions	by	2050

First	semiconductor	company	
in	the	world	to	be	a	member	of	
RE100

First	semiconductor	company	
in	the	world	to	receive	AWS	
Platinum	Certification

Note 1:  The CSR Executive Committee was renamed as the ESG Executive Committee in March 2021; the CSR Committee was renamed as the ESG Committee at the same 
time.

Note2:  The Science Based Targets Initiative (SBTi) is jointly established by the Carbon Disclosure Project, We Mean Business Coalition, UN Global Compact and World 
Wildlife Fund. The initiative provides companies with a clearly-defined path to reduce emissions in line with the Paris Agreement goals. TSMC pledged to set a 
science-based target in 2017; however, due to lack of guidance on the semiconductor manufacturing sector, TSMC was unable to set our target within the 24-month 
period recommended by SBTi.

Note 3: Including renewable energy and Renewable Energy Certificates purchased by TSMC and its overseas subsidiaries and carbon credits generated by renewable energy

 Policy Issuance  Governance Organization      Initiatives     
 Climate Actions  Renewable Energy

https://www.tsmc.com/english
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Governance

Climate Change Governance and Management Framework

Board of Directors
Supervise TSMC's overall climate change actions

ESG Steering Committee
Highest decision-making center for climate change  

management at TSMC; chaired by the Chairman of TSMC

Energy Saving and Carbon 
Emission Reduction Committee

Manage the physical and  
transition risks as well as opportunities  

and actions on climate change

ESG Committee
Serve as a cross-departmental  

communication platform for climate change 
topics; reports to the Board of Directors quarterly 

on implementation achievements

Risk Management Executive Council
Responsible for the identification and 

implementation of risk control proposals for  
climate change and continue to enhance relevant 

risk management practices and effectiveness

Risk Management Steering Committee
Responsible for the review and approval of  

climate change risk controls; supervise the continuous improvement of 
related risk management measures

Direct Participation by Board of Directors
TSMC's climate change governance and management framework 
is under the direct supervision of the Board of Directors; The ESG 
Steering Committee is responsible for establishing the Company's 
mid to long-term climate change management strategies; The 
ESG Committee integrates the resource and development of 
interdepartmental climate actions; The Energy Saving and 
Carbon Emission Reduction Committee formulates climate 
change adaptation and mitigation management plans, reviews 
implementation status and discusses future plans, and reports to 
the Board of Directors through the ESG Committee every quarter. At 
the same time, the risk management organization briefs the audit 
committee each year on the ever-changing risk environment facing 
TSMC, the focus of the Company's enterprise risk management, 
and risk assessment and mitigation efforts. The audit committee's 
chairperson reports to the Board of Directors on the effectiveness 
of implementation. Healthy corporate governance is the foundation of TSMC's ESG.

❝
Grounded in excellent corporate governance and the core value of "integrity," TSMC 
ensures that ethics, regulatory compliance, and risk management measures are 
incorporated into daily business practices.

Sylvia Fang,  Vice President, Legal and General Counsel

Governance

Empowering Sustainable Climate Governance

https://www.tsmc.com/english
https://esg.tsmc.com/csr/en/CSR/committee.html
https://esg.tsmc.com/csr/en/CSR/committee.html
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Governance

The Key Points of the Board of Directors' Climate Change Supervision

Board of Directors Oversight Mechanism
TSMC advocates and acts upon the principles of operational 
transparency and respects shareholder rights. We believe that 
the basis for successful corporate governance is a sound and 
effective Board of Directors. The Board of Directors plays the 
role in overseeing and providing guidance to the Company's 
comprehensive climate change and sustainable management 

strategies. TSMC Board delegates various responsibilities and 
authority to two Board Committees, the Audit Committee and 
the Compensation Committee. Each Committee's chairperson 
regularly reports to the Board on the activities and actions of the 
relevant committee.

•  Review and plan on the issuance  
of employee Restricted Stock 
Awards (RSAs), in order to attract 
and retain corporate executives 
and to link their compensation 
with shareholders' interests and 
ESG achievements (including 
climate change management). 
The RSAs was approved at TSMC 
Special Board in April 2021 and 
Annual Shareholder's Meeting in 
July 2021.

Evaluate and implement 
performance-based compensation 
plan for TSMC management related 

to ESG achievements (including 
climate change management)

Compensation 
Committee

Supervise the Company's
comprehensive sustainable 
management strategies and 

actions

Board of Directors

• 	Review	of	2020	Achievements: 
Increased efficiency on the use 
of renewable energy, raised the 
recycling rate of Company resources, 
commenced construction for a 
zero-waste manufacturing center, 
implemented circular economy, and 
launched the Plant a Tree Program

•  Review	of	2021	Work	Plans:	
Continue to increase the use of 
renewable energy sources and waste 
recycling technologies to expand 
the scope of circular economy and 
realize green manufacturing

•  Review the prioritization of risk 
controls against climate change 
risks (e.g. water scarcity, electricity 
shortage, natural disaster), and 
build software/hardware control 
measures

Supervise the Company's  
overall operational risks 

 (including climate change risks)

Audit Committee

❝
Climate change is a challenge that a�ects not only businesses but also individuals. 
Everyone at TSMC is encouraged to act on climate change in our daily life and 
contribute innovative ideas for an energy-e�cient and low-carbon future.

Connie Ma,  Vice President, Human Resources

https://www.tsmc.com/english


Letter from the 
ChairmanOverview Action Strategies Appendix

Risk 
Management

Future 
Prospects

Metrics and 
Targets

8

TCFD Report

Governance

Management Responsibilities
The ESG Steering Committee is TSMC's top organization in climate 
change management. The ESG Steering Committee is chaired 
by the Chairman of TSMC, and the chair of the ESG Committee 
serves as the executive secretary. It reviews TSMC's climate change 
strategies and goals and reports to the Board of Directors each 
quarter. Risk Management Steering Committee briefs the Board 
of Directors' Audit Committee each year on the ever-changing risk 
environment facing TSMC, the focus of the Company's enterprise 
risk management, and risk assessment and mitigation efforts. The 

Chairman
Senior Vice President of Information 

Technology and Materials Management & 
Risk Management 

Quarterly Once every half year

Corporate Planning Organization, 
Information Technology and Materials 

Management & Risk Management, 
Business Development, Legal,  

Human Resources, Technology 
Development, Operations, Finance, TSMC 

Charity Foundation, TSMC Education & 
Culture Foundation

Heads of each function
(with internal audit head sitting  

as an observer)

The Chairman and the management team 
will discuss and formulate the Company's 
ESG vision and strategies, collaborate with 

the ESG Committee for implementation, 
strive towards a culture of sustainability, 
and become a driver for positive change.

Reviews and approves the prioritization of 
risk controls against climate change risks 

and supervises continuous improvements 
for risk management

ESG Steering Committee Risk Management  
Steering Committee

Chairperson

Members

Meetings

Responsibilities

Audit Committee's chairperson reports the risk environment and 
risk mitigation actions to the Board of Directors.

Under supervisions from the ESG Steering Committee and the 
Risk Management Steering Committee, TSMC manages action 
plans for climate-related issues through the ESG Committee, Risk 
Management Executive Council, and Energy Saving and Carbon 
Reduction Committee.

https://www.tsmc.com/english


Letter from the 
ChairmanOverview Action Strategies Appendix

Risk 
Management

Future 
Prospects

Metrics and 
Targets

9

TCFD Report

Governance

ESG Committee 
The Company's ESG Committee serves as the communication platform that vertically integrates and horizontally brings together 
different departments. A senior executive is appointed by the Chairman to serve as committee chairperson to coordinate issue-
based task forces to identify sustainable topics related to company operations and of stakeholders' interest. The committee 
members formulate corresponding strategies and guiding principles, compile ESG budgets for each organization, coordinate 
resources, plans and carries out the annual plans, and tracks progress to ensure that ESG strategies are fully fulfilled in the daily 
operations of TSMC.

2020  
Achievements

Joined the RE100

Drove construction for a zero-waste 
manufacturing center

•  Established the EP&L calculation 
functional module in the Total ESH 
Management digital system

• Drove the suppliers' EP&L project

RE100

EP&L

Built water reclamation plant

•  Established supplier risk management 
matrix

•  Requested suppliers to submit and 
implement green manufacturing goals and 
led the supply chain towards sustainable 
development

Increased the number of fabs with AWS Water 
Management certification

AWS

Senior executive appointed by 
Chairman

Chairperson

Management representatives nominated 
by functional organizations related to 

the economy, environment, society, and 
governance

Members

 Quarterly

Meetings

Tasks

•  Identify pressing sustainability topics 
and formulate action plans

•  Supervise interdepartmental 
communication and coordinate 
resource integration

•  Track achievements across various 
sustainability issues and formulate 
plans for further improvement

•  The Committee chair reports 
achievements and work plans to the 
Board of Directors every quarter.

ESG Committee 
Organization 
Framework

https://www.tsmc.com/english
https://esg.tsmc.com/download/csr/csr_procedure_e.pdf
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Governance

Energy Saving and Carbon Emission Reduction Committee
The Energy Saving and Carbon Emission Reduction Committee is the Company's management organization for taking action on 
climate change risk and opportunity. It is chaired by the Senior Vice President of Fab Operations. Every quarter, this Committee 
formulates management plans, reviews implementation status, and discusses future plans.

2020  
Achievements

•  Launched the Green Manufacturing 
Engineering Program to integrate 
energy conservation planning and 
operations for all production tools 
across all fabs.

•  Shared and rolled out innovative 
measures by the five energy 
conservation teams across all fabs 
and set standards for new fabs in a 
timely manner to reduce equipment 
retrofit risks and increase energy 
efficiency.

Defined five major energy conservation 
teams for different process technologies 

to conserve more energy from 
production tools and fab facilities

•  Carried out 460 energy-saving 
measures across 8 different 
categories and conserved 500 GWh in 
energy consumption, the equivalent 
of 250,000 metric tons of carbon 
emissions.

•  The energy savings translated into 
NT$1.25 billion of actual financial 
savings, and external carbon costs 
reduced from lower carbon emissions 
were around NT$380 million.

 The New Generation Equipment 
Energy Conservation Program reached 
new heights with 139 energy-saving 
measures tested and applied to 
68 different types of 5nm and 3nm 
production tools, helping TSMC save 
200 GWh in energy consumption.

 Chaired by the Senior Vice President of 
Fab Operations

Chairperson

 Representatives were  
nominated by Operations, Facility, and 

Corporate ESH Division

Members

Quarterly

Meetings

Tasks

•  Discuss strategies related to physical 
and transition risks and opportunities 
from climate change

•  Formulate management plans, 
review implementation status and 
discuss future plans

•  Report implementation 
achievements and work plans to 
the Board of Directors through ESG 
Committee each quarter

Energy Saving and 
Carbon Emission 

Reduction Committee 
Organization 
Framework

https://www.tsmc.com/english
https://esg.tsmc.com/download/csr/2020-csr-report/english/pdf/e-all.pdf#page=100
https://esg.tsmc.com/download/csr/2020-csr-report/english/pdf/e-all.pdf#page=100
https://esg.tsmc.com/download/csr/2020-csr-report/english/pdf/e-all.pdf#page=98
https://esg.tsmc.com/download/csr/2020-csr-report/english/pdf/e-all.pdf#page=98
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Governance

Risk Management Executive Council
The Risk Management Executive Council consists of director-level representatives from each function and uses a risk matrix to 
assess the likelihood and impact of risk events on operations, implement risk controls, and make further improvements.

•  Planned and implemented risk 
prevention and mitigation activities in 
response to identified risk scenarios

•  Built crisis management procedure and 
conducted exercises

•  Evaluated enterprise risks related to 
climate change (e.g. water scarcity, 
electricity shortage, natural disaster, 
etc.)

•  Established backup plans and 
hardware controls

2020  
Achievements

In	2020,	TSMC	Fab	15A	and	Fab	15B	broke	
semiconductor	industry	records	again	
by	obtaining	Platinum	Certifications	for	
the	AWS	Sustainable	Water	Management	
Standard.

TSMC	was	the	world's	first	
semiconductor	company	to	implement	
energy-saving	measures	on	advanced	
manufacturing	equipment	with	139	
energy-saving	solutions	introduced	to	
advanced	process	technologies	from	
5nm	and	below	in	2020.

1

1
In 2020, TSMC launched the Green Manufacturing Engineering Program to integrate energy conservation 
planning and operations for all production tools across all fabs.

Head of risk management program

Chairperson

 Director-level representatives from 
each function

Members

Quarterly

Meetings

Tasks

•   Identify and implement risk controls

•  Continuously improve risk management 
practice and effectiveness

Risk Management 
Executive Council 

Organization 
Framework

https://www.tsmc.com/english
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Strategies

Note: Short-term is 1-3 years, mid-term is 3-5 years, and long-term is 5-10 years.

Climate Change Risk and Opportunity Matrix

● Opportunities
1.  Participation in carbon trading/renewable energy market
2.  Rewards from public sector & collaborations of carbon emission 

offset
3.  Construct green buildings
4. Use of reclaimed water
5.  Develop services to deliver low-carbon products and increase 

energy efficiency for our customer's products
6.  Drive low-carbon green manufacturing 
7. Increase resilience against natural disasters
8. Improve Company reputation/image

● Transition Risks
1.  GHG restrictions and carbon 

taxes/carbon levy 
2. Net zero emission trends
3. EIA commitment
4.   Uncertainty in new energy 

saving/carbon reduction 
technologies

5.  Impact on Company 
reputation/image

● Physical Risks
1. Floods (TSMC) 
2. Floods (Supply Chain) 
3. Droughts (TSMC)
4. Droughts (Supply Chain)
5.  Higher natural disaster 

insurance premium
6. Rising temperature

Short, Medium, and Long-term Risks and Opportunities

With support from senior management, TSMC identifies climate 
risks and opportunities based on the TCFD framework and 
actively develops solutions to address the four main management 
strategies of mitigation, low carbon products and services, supply 

❝
TSMC is committed to sustainability and continues to push forward tangible 
measures to save energy, cut carbon emissions, reduce water usage, and promote 
circular economy. �e Company strives to make the most of our resources and 
practice green management to achieve its full potential.

J.K. Wang, Senior Vice President,  Corporate Planning Organization

Strategies

Comprehensive Scenarios and Strategies

Short-term Long-term Medium-term 

Impact

High

Low

❺

❺

❸
❹❻

❶

❸

❷

❼ ❹
❶
❸

❺

❶

❷

❷

❻

❽

chain carbon reduction, and adaptation with the goal of reducing 
the operational and financial impacts of climate change and 
enhancing the organization's climate resilience.

❹

https://www.tsmc.com/english
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Strategies

Note 1: Carbon offset products are renewable energy certificates, carbon credits or other carbon neutral products that are used to offset carbon emissions.

Financial Impact Analysis of Climate Change

◆ Risk / ❖ Opportunities Potential Financial Impact − / + Key Response Strategy

◆  GHG Emissions Restriction and Carbon Taxes/
Carbon Fee

❖  Participation in renewable energy plans 

❖  Participation in carbon trading markets

−  Restriction on manufacturing capacity 
expansion; increase in operation costs

+  Early purchases of renewable energy may help 
ensure smooth capacity expansion

•  TSMC sets aggressive carbon reduction goals: 
the Company committed to 100% renewable 
energy in global operations and zero direct 
CO2 emissions from electricity consumption by 
2050 

•  TSMC established a task force to work 
closely with the government for accelerating 
renewable energy development and to 
purchase green electricity aggressively

◆  Net Zero Emission Trends

❖  Carbon emission offset collaborative project to 
obtain rewards from public sectors

❖  Developing services to deliver low-carbon 
product and increasing energy efficiency for 
customers' products

−  Increase in costs of installation and operation 
for carbon reduction facilities

−  Increase in cost for purchasing carbon offset 
products Note 1

+  Accumulating carbon credit required for future 
emissions

+  Meeting customers' demands for energy-
efficient products and increasing revenues

•  TSMC continuously implements GHG reduction 
and joins carbon reduction reward programs to 
accumulate carbon credits

•  TSMC conducts long-term planning for carbon 
credit purchasing

•  TSMC continues to invest research resources 
for development of energy-efficient products

◆  EIA Commitment 

❖  Use of reclaimed water        
−  �Unsuccessful attempts at obtaining renewable 

energy and reclaimed water may become 
obstacles to fabrication using advanced 
process technologies

+  Successfully building advanced production line

•  TSMC promotes water resource diversity and is 
beginning to use reclaimed water

◆  Uncertainties in the Development of New 
Energy Saving/Carbon Reduction Technologies

❖  �Construction of green buildings

−  Increased energy consumption in production 
lines using new process technologies may 
result in higher operating costs

+   Reducing utilities costs

•  TSMC constructs green factories, applies for 
green building certificates, and shares its own 
experiences externally

◆  Impact on Company reputation

❖  Enhancement of corporate reputation
−  Failing to meet stakeholders' expectations may 

lead to damage to company reputation and 
sales loss

+  Upgrading the Company's sustainability ratings 
by its stakeholders

•   TSMC adheres to green manufacturing and 
green innovation and promotes a green 
corporate image through transparent 
disclosure

◆ Risk / ❖ Opportunities Potential Financial Impact − / + Key Response Strategy

◆  Flood

◆  Drought

◆  Higher Natural Disaster Insurance Premiums

❖  Increasing resilience against natural disasters

−  Production affected, resulting in financial 
losses and decrease in revenues

−  Increase in operating costs

+  Strengthening climate resilience and lowering 
the risks of operation disruption and potential 
financial losses

•  TSMC evaluates drought and flood risks for the 
Company's manufacturing sites and plans & 
implements risk mitigation measures

•  TSMC builds a comprehensive water 
monitoring system and emergency response 
procedures, and conducts regular drills

◆ Rising Temperature

❖  Driving low carbon manufacturing
−  Increase in energy consumption, costs, and 

carbon emissions

+  Reducing energy consumption and related 
costs

•  TSMC establishes Energy Saving and Carbon 
Reduction Committee led by top management 
to implement carbon reduction actions

Transition Risks / Climate Opportunities

Physical Risks / Climate Opportunities

https://www.tsmc.com/english
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Quantitative Financial Impacts of Climate Change Risks

Net Zero Emission 
Trends

RiskFinancial Quantification of Risks Evaluation Model

Estimate future GHG emissions by TSMC 
and assess the cost of purchasing green 
energy (premium) and carbon credits for 

net zero emissions in 2050.

Estimate future drought frequencies, costs 
of maintaining backup water sources, and 

other damages to TSMC operations

Estimate potential sales loss through 
internal evaluations and in reference to 
common practices in other companies 

both in Taiwan and internationally

Cost increases by 2.0-3.3%  
of revenues in 2050

Estimated to happen once  
every ten years and to impact 0.7-1.1%  

of average annual revenues

Estimated to impact 1% of  
annual revenues

❝
TSMC aims to deliver satisfactory shareholders' returns through pro�table growth 
and stable and gradually increasing dividends with good corporate governance and 
focus on sustainable environment.

Wendell Huang,  Finance and Chief Financial Officer

Impact of Droughts 
on TSMC Operations

Impact on TSMC 
Reputation

Based on the results from climate risk identification, TSMC targets 
the top three risks of "net zero emission trends, impact of droughts 
on TSMC operations, and Company reputation" to quantify financial 

impacts. To do so, the Company references disclosure methodologies 
used by international and domestic companies, while taking into 
account internal and external environmental changes.

https://www.tsmc.com/english


Letter from the 
ChairmanOverview Action Governance Appendix

Risk 
Management

Future 
Prospects

Metrics and 
Targets

15

TCFD Report

Strategies

Mitigation
TSMC has long been committed to green manufacturing and 
aspires to be a world leader in low-carbon manufacturing. The 
Company performs yearly reviews of the overall effectiveness of 
carbon reduction based on third-party-verified GHG inventory 
results. As F-GHG emissions and the indirect emission of GHGs from 
power consumption are the two main sources of GHG emissions, 
TSMC has for many years, continued to establish industry best 
practices for GHG reduction. In 2020, TSMC replaced and installed 
roughly 1,684 local abatement facilities for fluorinated GHGs and 
nitrous oxide; acquired two new green building certificates; and 
implemented energy-saving projects for process tools while taking 
progressive steps to increase the use of renewable energy and 
thereby reduce the GHG emissions per unit product.

In 2020, TSMC conducted annual Environmental Profit and Loss 
(EP&L) analysis and found that GHG emissions are the primary 
source of TSMC's environmental externalities, accounting for 
96.6%. To mitigate external costs brought on by TSMC operations, 
TSMC continues to drive low-carbon manufacturing, improve 
energy efficiency, increase the use of renewable energy, and more. 
In 2020, unit product environmental externalities was reduced 
by 7.5% from the previous year. EP&L is now the cornerstone for 
TSMC when formulating carbon reduction strategies. In 2021, 
TSMC will be expanding partnerships with its suppliers to work 
together and reduce external costs on society from GHG emissions 
and reach the 2030 goal of reducing unit product environmental 
externalities by 30%.

Strategies Management Cost in 2020

Continue to use best available technology to reduce 
emissions of greenhouse gases (GHG) and become an 
industry leader in low-carbon manufacturing

Drive Low-carbon 
Manufacturing

Continue to purchase renewable energy and install 
solar energy power systems to achieve target of 100% 
renewable energy use

Use Renewable 
Energy

Plan and implement new energy-saving measures each 
year to increase energy efficiency

Increase Energy 
Efficiency

Renewable energy from solar plants in the salt flats of Chiayi County was officially provided to TSMC in early May 2020, making TSMC one of the companies in 
Taiwan to purchase retransmitted renewable energy. (Photo credit: Vena Energy Taiwan)

•  Installation cost of local abatement facilities 
for fluorinated GHGs and nitrous oxide: NT$6 
billion

•  On-site solar panel installation and 
maintenance cost: NT$0.05 billion

•  Energy conservation equipment installation 
cost: NT$0.1 billion

https://www.tsmc.com/english
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GHG Reduction Best Practices

TSMC Standard Practices AttributeAchievement 2020 Status

Fluorinated	greenhouse	gas	point-of-use	
abatement	system	installation	rate	has	been	
reached	to	92%

92%

Developed	Nitrous	Oxide	reduction	
technology	and	made	it	a	standard	for	new	
tools;	became	first	in	Taiwan	to	achieve	100%	
installation	of	the	technology	in	new	process	
tools	in	Fab	18A	and	Fab	18B

1

Fluorinated greenhouse gas point-of-use abatement system

Market Leader: Leads global industry peers ｜ All TSMC: Introduced in all TSMC sites

All TSMC
ISO 14064-1 emissions 
inventory and third-
party verification

100%

All TSMC
Optimization of gas 
quantity used in 
production

100%

All TSMC
Substitute high global 
warming potential 
(GWP) process gases

100%

All TSMC
Install Point-of-use 
abatement equipment 
for fluorinated GHGs

100%

Market Leader
Introduce POU nitrous 
oxide reduction 
technologies

First

•  All fabs and sites completed emissions inventory 
and third-party verification

•  Introduced optimized process parameters in 
accordance with the manufacturing specifications 
of the Intelligent Engineering Center

•  All 12-inch fabs are now using optimized carbon 
reduction technology ‒ remote plasma dissociation 
of nitrogen trifluoride (NF3)

•  6-inch and 8-inch fabs are using nitrogen trifluoride 
(NF3)/octafluorobutane(C4F8)

•  Developed nitrous oxide reduction technologies 
and made it a standard for new tools; became first 
in Taiwan to install the technology in 100% of new 
process tools using N2O in Fab 18A and Fab 18B

•  Achieved full installation on new process tools 
using F-GHG in new and existing fabs and installed 
1,684 POU abatement equipment in 2020.

•  Replaced 84 existing POU abatement equipment to 
achieve a 92% installation rate

Scope 1  Direct GHG Emissions

https://www.tsmc.com/english
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Market Leader: Leads global industry peers ｜ All TSMC: Introduced in all TSMC sites ｜ Significant: First and only in the semiconductor industry
Note 1: Figures from Joint Steering Committee (JSTC) report of the World Semiconductor Council
Note 2: High Energy Consumption Suppliers are suppliers that use >50 million kWh/ year in a single facility.

Scope 2  Indirect GHG Emissions

Scope 3  Indirect GHG Emissions

Market Leader
Introduce renewable 
energies to reduce carbon 
emissions

1,230 
GWh

Significant
Next-generation fab 
tools use energy-saving, 
carbon-reducing designs

Exclusive

Market LeaderEnergy efficiency 
standards

460 
Measures

Market LeaderConstruct green buildings1

All TSMC
ISO 50001 energy 
management and third-
party audits

100% •  TSMC fabs in Taiwan, TSMC (China), and TSMC 
(Nanjing) all completed third-party audits for ISO 
50001 energy management in 2020

•  Leading the global semiconductor industry with the 
largest LEED-certified building area, the Company 
constructed two more fabs which received green 
building certification. To date, 34 buildings have 
received LEED certifications and 23 buildings have 
received EEWH certifications

•  Energy efficiency of advanced technologies leads 
industry peersNote1, with 460 energy-saving measures 
over 8 categories implemented and 500 GWh saved

•  First in the world to launch energy-saving program 
on next-generation semiconductor fab tools; 
completed energy-saving programs on 68 models 
and saved 200 GWh

•  Leading semiconductor manufacturer in Taiwan 
with 1,230 GWh in renewable energies purchased 
and 100% use of renewable energies in global 
offices

Market Leader40%
ISO 14064-1 emissions 
inventory and third-
party audit

Market Leader59,000
Metric Tons

Reduce carbon 
footprint from raw 
materials

Market Leader9,500
Metric Tons

Optimize delivery 
schedules

•  Require High Energy Consumption Suppliers to 
set annual targets and begin conserving energy; in 
2020, TSMC suppliers conserved 116 GWh in energy 
and reduced carbon emissions by 59,000 metric 
tons

•  High Energy Consumption SuppliersNote2 are 
required to complete GHG emissions inventory and 
third-party audits; 40% completion rate in 2020

•  Improved process tools delivery schedules and 
replaced air freight with shipping, reducing 9,351 
metric tons in GHG emissions

TSMC Standard Practices AttributeAchievement 2020 Status

TSMC Standard Practices AttributeAchievement 2020 Status

https://www.tsmc.com/english
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Low Carbon Products and Services
Based on a complete product life cycle mindset, TSMC cooperates 
with upstream raw material and equipment suppliers, design 
ecosystem partners, and downstream assembly and testing 
companies to jointly reduce the impact on the environment with 
concrete actions. At the same time, by reducing unit production 
energy and resources consumption, TSMC helps customers 
produce more advanced, eco-friendly, and energy efficient chip 
products. These chips produced by TSMC's energy-efficient 
technology are applicable to sustainable urban infrastructure, 
energy-efficient modes of transportation, smart grids, more 

Strategies Management Cost in 2020

Develop energy-efficient chips and assess the 
environmental and social impact of each stage in the 
entire product life cycle and provide our customers 
with products that have low environmental, carbon, 
and water footprints

Power management chip, ULP (Ultra-low 
Power) technical platform R&D cost: NT$5 
billion

Sustainable Products

According	to	the	research	by	the	ITRI,	
considering	the	semiconductor/electronic	
product	ratio	and	TSMC	market	share,	
products	that	TSMC	produces	for	customers	
are	estimated	to	conserve	170,000	GWh	
in	2030,	which	is	four	times	the	energy	
consumed	during	production.

4×

EP&L	is	now	the	cornerstone	for	TSMC	when	
formulating	carbon	reduction	strategies.	
In	2020,	unit	product	environmental	
externalities	were	reduced	by	7.5%	from	the	
previous	year.

7.5%
TSMC adopted the iSystemTM, Internet of Things Intelligent and Energy Saving System, to sub-fab vacuum 
pumps to achieve all-time dynamic energy saving.

Global Energy Consumption Simulation

energy-efficient servers and data centers, and other applications. 
Calculations using the model by the Industry, Science, and 
Technology International Strategy Center of the Industrial 
Technology Research Institute (ITRI) reveal that electronic 
products using semiconductors at their core are estimated to 
conserve 10.7% of global energy (equivalent to 3.27 million GWh) 
in 2030. Considering the semiconductor/electronic product ratio 
and TSMC market share, TSMC products produced for customers 
are estimated to conserve 0.17 million GWh in 2030, which is four 
times the energy consumed during production.

0
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34
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1.90 Million
GWh Saved

Scenario 2: Normal Growth in 
Electronic Products Application

Scenario 1: No Growth in 
Electronic Products Application

forecast

Unit: Global Electricity Consumption (Million GWh)

Scenario 3: Accelerated Growth in 
Electronic Products Application

1.37 Million
GWh Saved
0.68 Million 
GWh Saved

32.45

30.55

29.18

https://www.tsmc.com/english
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Supply Chain Carbon Reduction
Since semiconductor manufacturing equipment accounts for more 
than 50% of the Company's total energy use, and the number 
of manufacturing tools for advanced processes increases every 
year, TSMC has collaborated with equipment suppliers since 
2016 to develop green tools for semiconductor manufacturing. 
Before these new tools were introduced, TSMC completed energy-
saving design verification, installed energy-saving components, 
and expanded the energy-saving effects of advanced process 
equipment. In 2020, TSMC required the top 6 power-consuming 
equipment suppliers to analyze the energy consumption 
parameters of advanced manufacturing equipment modules and 
held regular technical review meetings to jointly develop innovative 
designs for energy-saving, repeatedly validating the solutions 
and developing advanced manufacturing equipment with more 
green benefits. At the same time, the energy-saving specifications 
are also incorporated in the standard new equipment purchase 
requirements, moving towards the sustainability goal of average 

energy-saving benefits of 20% for each machine and equipment by 
2030 and driving industry and supply chain to positive circulation.

In order to expand green manufacturing through the entire supply 
chain, TSMC required suppliers to set annual carbon reduction 
goals. The Company has also hosted an Energy Conservation and 
Carbon Reduction Practicum Conference to assist suppliers with 
energy conservation and carbon reduction. In 2019 and 2020, the 
supply chain conserved a cumulative total of 200 GWh in energy. 
Suppliers with outstanding carbon reduction achievements were 
also commended during the conference. They were invited to 
share carbon reduction measures and to encourage other suppliers 
to join in with green actions. In the future, TSMC will be managing 
supplier sustainability through Supply Online 360 and provide 
online training programs for energy conservation and carbon 
reduction. TSMC hopes to work with suppliers to achieve the 
sustainable target of conserving 1500 GWh by 2030.

Equipment Procurement & Supplier Support: 
NT$ 800 million

Collaborate with equipment suppliers to 
innovate and develop energy-efficient 
machines; include energy efficiency into 
procurement standards

Develop and Purchase 
Green and Energy-

efficient Equipment

Require suppliers to set annual energy 
conservation and carbon reduction goals 
and share experiences. TSMC will commend 
suppliers with outstanding performances.

Assisting Suppliers with 
Energy Conservation

+Major 
Suppliers6 +Major 

Modules10 Energy-saving 
Components Category17

Strategies Management Cost in 2020

New Tool Energy-saving Cooperative Suppliers, Fields and Scope

❝
Given the risks posed by climate change on business continuity, TSMC joins 
hands with our suppliers to build climate resilience and a sustainable supply chain. 
�rough the TSMC Supplier Sustainability Academy, we are working with our 
suppliers to reduce carbon emissions and water usage while driving positive change 
together.

J.K. Lin,  Senior Vice President, Information Technology and Materials Management & Risk Management

https://www.tsmc.com/english
https://supply.tsmc.com.tw/supply360/dist/
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Adaptation
To face the challenge of extreme weather events, building 
climate resilience is an integral part of corporate operations. 
TSMC uses the RCP8.5 global warming scenario issued by the UN 
Intergovernmental Panel on Climate Change (IPCC) in its Fifth 
Assessment Report to identify disaster factors introduced by 

extreme weather events and established Climate Risk Adaptive 
Standards. In 2020, TSMC was able to successfully defend against 
potential impact from disasters and potential operating losses 
from climate change to achieve the target of zero interruption to 
production.

Establish climate change countermeasures and 
preemptive precautions to lower risk of climate 
disasters

Strengthen Climate 
Resilience

Develop water reclamation technologies; continue 
to conserve water and use reclaimed water during 
fabrication

Develop Diverse Water 
Sources

Climate Risk Adaptive Standards

Power 
Shortag

12-inch wafer fabs are US LEED certified

Contingency measures for power restrictions and backup emergency power generators now able to 
provide more than 15% of full capacity power during maximum electricity restrictions

Floods

Foundations of newly built fabs in Southern Taiwan Science Park raised by 2 meters, lowering risk of 
flooding

Evaluate external public facilities and major suppliers for potential flooding risks and supervise them 
to mitigate risks

Install flood doors for existing fabs and buildings in areas with high flooding risk

Drought

Promote water conservation within the Company and increase water recycling rate from manufacturing 
processes

Support government policies on reclaimed water; commit to developing and using reclaimed water

Establish emergency water shortage measures: maintain water storage facilities in each fab with 
capacity of at least 2 days water usage, prepare water tankers and sources of water that can provide 
20% of water supplies during maximum water restrictions

Winds Strengthen wind resistance standards for outdoor facilities (water cooling towers, decontamination 
facilities, etc.) 

2020 New Fabs in ComplianceAdaptive StandardsClimate Risk

•  Water conservation and recycle equipment 
investment cost: NT$1.6 billion

•  Water conservation and recycle equipment 
operation and maintenance cost: NT$1.2 
billion

Strategies Management Cost in 2020

https://www.tsmc.com/english
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NEW •  Recycled hydrofluoric acid 
wastewater (6.5%)

•  Reclaimed water produced 
from TMAH system (23.9%) 

•  Purified reclaimed water 
into industrial water 
(19.6%)

125,000
metric tons

461,000
metric tons

378,000
metric tons

•  Recycled  from MAU Drain 
(15.3%)

295,000
metric tons

•  Increased the water production 
rate of RO recycling systems 
(1.3%)

•  Improved usage efficiency by 
allocating reclaimed water 
(14%)

•  Reduced cooling tower and 
sand filter backwash water 
(0.3%)

•  Extend regeneration and 
backwash cycle for clean water 
& recycling system (3.7%) 

24,000
metric tons

270,000
metric tons

6,000
metric tons

71,000
metric tons

Reduce Facility System 
Water Consumption

Increase Wastewater 
Recycling by Facilities

Improve Water Production 
Rate of the System

Decrease Water Discharge 
Loss from the System

Additional Water
Conservation
Levels in 2020

million metric tons

1.927

Water Conservation Measures & Achievements in 2020

Facing impact from climate change, TSMC deployed a blueprint 
for water stress management to monitor water levels in various 
reservoirs. In May 2020, when the domestic water supply status 
tightened, TSMC immediately established a Drought Emergency 
Response Team to monitor water sources and water truck 
capacities and conduct various water conservation measures, 
including activating smart water recycling management 
mechanisms to allocate reclaimed water to TSMC facilities 
and increase water efficiency. In addition, the four major water 
conservation measures at TSMC are to "Reduce Facility System 
Water Consumption, Increase Facility Wastewater Recycling, 

Improve Water Production Rate of the System, and Decrease 
Water Discharge Loss from the System." TSMC is also investing in 
the development of reclaimed water technologies and building 
industrial water reclamation plants. In 2019, bidding for the TSMC 
Tainan Science Park Reclaimed Water Plant opened successfully 
and in 2020, construction commenced and wastewater supply 
network designs within the park began. In 2021, we expect the 
water plant to supply ten thousand metric tons of reclaimed water 
per day. The water plant will help reduce consumption of municipal 
water, make strides toward water recirculation, and develop diverse 
water sources.

Backwash	
Wastewater	Recycled

(15.4%)

297,000
metric tons

❝
As we pursue technology innovation, TSMC is also actively going green to conserve 
energy, save water, and reduce waste and carbon emissions. Driven by TSMC's green 
manufacturing excellence, we are making environmental sustainability part of the 
fabric of our organization.

Y.H. Liaw, Vice President, Fab Operations II

https://www.tsmc.com/english
https://esg.tsmc.com/csr/en/update/greenManufacturing/caseStudy/32/index.html
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Transition	Scenario	-	Net	Zero	Emission	Trends																																																									
TSMC closely tracks a range of climate actions. In 2019, TSMC 
applied carbon reduction pathways from science based targets 
(SBT) for the 2 ℃ scenario to evaluate carbon reduction gaps and 
potential increases in operating costs. As actions to reduce carbon 
emissions become more pressing than ever, many countries, 
following the Paris Agreement, have defined nationally determined 
contributions (NDC) for more aggressive carbon reduction targets 
- carbon neutral/net zero emissions. There are currently more 
than 130 countries that have listed net zero emission targets into 
their regulation or policy discussions. TSMC, voluntarily answering 
the calls for net zero emissions, selected the SSP1-1.9 carbon 

Resilience Scenario Analysis                                                         
Based on TCFD recommendations, TSMC will be using worst-
case scenarios for transition risks and physical risks to analyze 
and evaluate the impact of GHG to TSMC operations or supply 

Financial	Impact	Evaluation	of	Zero	Emission	Path

Risk Types

10%

8%

6%

4%

2%

0%
2020 2025 2030 2035 2040 2045 2050

Content of EvaluationClimate Scenarios Selected
Worst-case Impact on TSMC

Transition

Physical

The world is striving towards net zero emissions by 
2050. As such, high levels of controls against GHG 
emissions may have an impact on TSMC operations.

Low levels of control against GHG emissions may result 
in worsening climate change and, therefore, higher 
frequencies of floods and droughts, which may have an 
impact on TSMC's operations or supply chain.

IPCC SSP1-1.9Note1

IPCC RCP8.5Note2

reduction scenario set forth by the Sixth Assessment Report of 
IPCC in 2021 to assess potential carbon emission increase as a 
result of future operation expansion and new fabs. The scenario 
is also applied to evaluations of various existing carbon reduction 
actions to analyze the financial impact from low-carbon transition 
risks. For the 2050 zero emission target, TSMC is formulating 
related mitigation measures and continuing to strengthen various 
green, innovative actions. In addition to these actions, TSMC has 
also voluntarily joined the RE100 and is now actively facilitating 
developments in renewable energies in the region and seeking 
potential opportunities to reduce carbon emissions.

Unit: Revenue percentage

Note1:  The Company refers to the SSP1-1.9 scenario in the Sixth Assessment Report of the IPCC to control global temperature increase to within 1.5℃ by the end of this 
century to achieve net zero emissions globally by 2050.

Note2:  The Company refers to the RCP8.5 scenario in the Fifth Assessment Report of the IPCC, which is a high-emissions scenario where temperatures increase by nearly 4℃ 
by the end of this century with zero mitigation measures that leads to a radiative forcing of 8.5 W/m2.

chains. The results will then be included into the Company's 
strategy resilience assessment.

https://www.tsmc.com/english
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Note:  Flood risk is the flood hazard and vulnerability of an area. Level 5 means the area suffers from the highest level of flood risk while level 1 means the area's flood risk is 
relatively low but not unlikely to experience floods. Hazard is defined as the likelihood of extreme rainfalls (daily rainfall exceeds 650 mm); vulnerability is defined as 
the potential flood threshold under the scenario of 650 mm of quantitative rainfall within 24 hours

Physical	Scenarios	-	Flood	and	Drought	Risks
In terms of floods, TSMC mainly examines potential financial 
damages and loss in revenues from future changes in rainfall 
that may worsen floods and impact production. As such, in 2020, 
TSMC evaluated the flood risks on TSMC operations and made 
adjustments such as installing flood gates and raising the bases 
of new fabs. In 2021, TSMC further included critical suppliers into 
evaluations by using Taiwan's flood hazard and vulnerability 
diagram under the worst scenario (RCP8.5), issued by the National 
Science and Technology Center for Disaster Reduction (NCDR), to 
check against TSMC's critical suppliers' locations, without taking 
into account these suppliers' flood prevention and response 
capabilities. Evaluations on flood risks extended as far as the mid-
21st century (from 2036 to 2064). Among the 101 analysis targets, 
22 (22% of) suppliers would be under first and second level flood 
risks, while 79 (78% of) suppliers under the fourth and fifth level 

flood risks. Among the suppliers that are under the fourth and 
fifth level flood risks, 41 are chemical suppliers (52%), 24 are 
packing material suppliers (30%), 8 are wafer suppliers (10%), 
and 6 are gas suppliers (8%). These suppliers will be listed as 
the Company's flood risk analysis targets, and the Company will 
continue to evaluate their business continuity plans in the face of 
climate disasters, including their locations' height and drainage 
capacity, water/electricity/critical systems' backup and restoration 
plans, inventory days, flood warning mechanism, and emergency 
response preparedness. In addition to asking the suppliers to 
improve their response capabilities where the Company finds 
inadequate, TSMC will also provide necessary assistance and track 
their progress to reduce the risks of interrupted operations for the 
suppliers and avoid impact on TSMC.

Flood Risk LevelsNote

 Level 1    Level 2    Level 13   

 Level 4    Level 5   

 Gas     

 Packing Materials    

 Wafer  

 Chemicals 

 Gas     

 Packing Materials    

 Wafer  

 Chemicals 

Critical Suppliers Flood Risk Map Distribution of Critical Suppliers under Level 4 and 5 
Flood Risk

Number Number

0
6

5
36

1
7

3
21

Gas GasChemicals ChemicalsWafer WaferPacking Materials Packing Materials

3 (10%)
4 (14%)
1 (3%)

21 (73%)
5 (10%)
7 (14%)
3 (6%)

36 (70%)
2 (22%)
1 (11%)

6 (67%)
1 (8%)
3 (25%)
1 (8%)

7 (58%)
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In terms of drought, Taiwan has experienced a major drought 
between the end of 2020 and May 2021. To understand future 
underlying drought risks, TSMC will employ the year's longest 
consecutive dry days as a critical factor and evaluate changes 
between the year's longest consecutive dry days against the 
baseline period's longest consecutive dry days (from 1986 to 
2005) to assess potential increases in droughts. TSMC has also 
referred to key indicators of climate change in Taiwan under the 
RCP8.5 scenario issued by the Taiwan Climate Change Projection 
Information and Adaptation Knowledge Platform (TCCIP) to 
compare consecutive dry days between the baseline period and 
future periods for Taiwanese cities and counties where major 
reservoirs and TSMC facilities are located. Results revealed that 

changes in longest consecutive dry days in the near future (from 
2016 to 2035) will be the most drastic in the Hsinchu County/
City area as it will increase by 4.15%. In other areas, the longest 
consecutive dry days will increase by 2~3%. At the end of the 
century (from 2081 to 2100), the most drastic changes will also be 
in the Hsinchu County/City area as it will increase by 14.44%, and 
increase 10~13% in other areas. In the face of rising drought risks, 
TSMC is strengthening water conservation measures, increasing the 
recycling rate of process wastewaters, establishing comprehensive 
monitoring mechanisms for water supply, expanding the use of 
reclaimed water, and preparing water trucks for water shortages to 
minimize the impact on operations from droughts and achieve zero 
interruption to production.

TSMC on-site reclaimed water generation study pilot plant

Results	of	the	Assessment	on	the	Potential	for	Increased	Drought	in	the	Future

City/County Baseline Period
from 1986 to 2005

Near Future
from 2016 to 2035

Mid-21st Century
from 2046 to 2065

Late 21st Century
from 2081 to 2100

Hsinchu 
Science Park

Hsinchu County/City
(Baoshan Reservoir, Second 

Baoshan Reservoir) 40 Days 4.15% 6.80% 14.44%

Central Taiwan 
Science Park

Miaoli County 
(Liyutan Reservoir) 49 Days 2.98% 5.62% 11.41%

Taichung City
(Deji Reservoir) 52 Days 2.42% 4.83% 11.33%

Southern 
Taiwan Science 

Park

Chiayi County
(Zengwen Reservoir) 55 Days 2.68% 6.15% 12.37%

Tainan City
(Nanhua Reservoir) 62 Days 2.28% 5.36% 10.73%

Changes in Rainfall (%)

TSMC Facility 
Locations
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Based on both its corporate vision and its long-term, social 
responsibility to both the industry and society, TSMC operates 
an enterprise risk management (ERM) program to integrate 
and manage potential sustainability risks including strategic, 
operational, financial and hazardous risks (e.g. climate change, 
utility supply, earthquake, fire, chemical spill) that represent 
potential negative consequences to operations and financial 
results. Each year, the TSMC Corporate Environment, Safety and 
Health (ESH) Division reports to the chair of the ESG committee on 

the evaluation results of climate change risks and opportunities 
and the financial impact, along with the progress of action 
items and future plans. Through the ERM mechanism, the Risk 
Management Executive Council adopts a risk map for assessing 
the likelihood and impact of major climate change risk events 
on operations, and defines the risk level and prioritization of risk 
controls as well as implementing risk management strategies that 
corresponds to the risk levels.

Enterprise Risk 
Management 
Framework

•  RM Program conducts 
cross-functional risk 
communication to facilitate 
each function for enhancing 
risk prevention and 
mitigation controls

•  RM Executive Council 
implements risk control 
measures and continues 
to improve the measures 
accordingly

•  Each department includes 
the effectiveness of risk 
controls into annual self-
assessment

•  RM Steering Committee and 
Audit Committee reviews and 
approves implementation of 
risk management strategies 
and prioritization of risk 
controls

•  RM Executive Council adopts 
a risk map which assesses 
likelihood and impact of risk 
events on operations

•  The RM task force establishes 
crisis management and 
business continuity plan

•  RM Program plans crisis 
response and exercise for 
major crisis scenarios

•  Each department 
implements the planning 
and execution of business 
continuity plan

•  Risk management 
organization reports to 
RM Steering Committee 
and Audit Committee on 
the focus of enterprise 
risk management, risk 
assessment, and mitigation 
efforts

Risk Control 
and Mitigation

Risk 
Identification 

and 
Assessment

Risk Response
Risk 

Monitoring and 
Reporting

Risk Management

Holistic Risk Management

❝
As a global leader in semiconductor industry, TSMC continues to explore new 
frontiers in advanced technology and collaborate with customers to realize energy-
e�cient product solutions. In response to global climate change, we commit to 
sustainable development goals with green innovation.

Michael Wu,   Vice President, N3 Platform Development Division

Risk Assessment, Identification, and Management
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Greenhouse Gas Emission 
Metrics and Targets
In 2020, TSMC continued to implement 
benchmark practices for optimizing the use 
of process greenhouse gases, minimizing 
global warming potential (GWP), and 
maximizing the removal rate in exhaust. 
In addition, TSMC also comprehensively 
adopted the best available technology. 
By taking tangible actions, the Company 
has effectively reduced 4.2 million metric 
tons of direct CO2e emissions (Scope 1), 
of which fluorinated GHG emissions per 
unit product were reduced considerably 
by 68% from 2010 levels in 2020, more 
than two times the target set by the World 
Semiconductor Council. Indirect emissions 
(Scope 2), caused by energy consumption, 
were also curbed as a result of increased 
use of renewable energy; indirect emissions 
(Scope 3) of upstream and downstream 
value chains mainly involve raw material 
production and energy-related activities. 
As such, TSMC has set energy conservation 
and carbon reduction goals with its 
suppliers to work together towards creating 
a sustainable supply chain.

GHG Scope and Emissions

ISO	50001	energy	review	and	third-party	
certification	were	conducted	for	all	TSMC	
fabs	in	Taiwan,	TSMC	(China),	and	TSMC	
(Nanjing)	in	2020.

100%

Energy	efficiency	of	TSMC's	advanced	
process	technologies	leads	industry	
peers,	with	460	energy-saving	measures	
over	8	categories	implemented	and	500	
GWh	saved.

460

Scope 1 GHG Emissions

Scope 2 GHG Emissions

Scope 3 GHG Emissions

Unit: metric tons

Metrics and Targets

Industry-leading Metrics and Targets

Note 1:   GHG emissions data for Scope 1 and Scope 2 from TSMC facilities in Taiwan, TSMC (China), TSMC (Nanjing), 
WaferTech, and VisEra

Note 2:   GHG emissions data for Scope 3 from TSMC facilities in Taiwan
Note 3:   Emission factor based on data released in 2020 by the Bureau of Energy stating that 0.509 kg of CO2e/ kWh, 

where 1 kg of CO2e equals 6,805 kJ
Note 4: As of 2020, the unit for unit product indicators is in "12-inch equivalent wafer".

Taiwan Fabs Subsidaries Emission Intensity  tCO2e/12"wfr-layer

2014 2017 2018 2019 2020 Year

1,648,268
387,242

1,638,051
435,396

1,705,746
419,979

1,678,653
392,989 300,015

2,150,339

0.0054 0.0050 0.0045 0.0043 0.0041

●  Materials Production (ref. SimaPro model)
●  Purchasing Energy (without Scope1&2)  (ref. EPA carbon footprint 

database)
●  Waste generated in operations  (ref. EPA carbon footprint database)
● Downstream transportation (ref. EPA carbon footprint database)

5,030,647
347,796

5,702,511
377,700

6,325,931
23,711

6,673,235 7,429,951
24,636 29,905

0.0141
0.0124

0.0140 0.0133 0.0138

Taiwan Fabs Subsidaries Emission Intensity  tCO2e/12"wfr-layer

2014 2017 2018 2019 2020 Year

3,770,912 4,242,521 4,315,497 5,307,028 5,511,486

2,042
504

19,505
2,626

27,836

2,544,951
1,173,448

2,416
1,357

20,373
2,114

29,504

2,806,978
1,379,779

3,129
1,300

25,775
1,880

35,423

3,003,466
1,244,524  

2,901
661

27,028
3,054

36,758

3,446,030
1,790,596

383
1,064

28,916
2,119

53,178

3,788,115
1,637,711

2014 2017 2018 2019 2020 Year
●  Upstream transportation (ref. EPA carbon footprint 

database)
●  Employee commuting (ref. EPA carbon footprint 

database)
● Business travel (ref. Boustead model)   
● Total   
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As the world's largest provider of semiconductor technologies and 
production capacity, TSMC is deeply aware of its responsibility 
to local and global environments. As such, the Company has 
established mid-term and long-term targets for the four major 
management strategies of "mitigation, low carbon product and 

services, supply chain carbon reduction, and adaptation." Each 
year, the Company will revisit the targets' completion rates and 
make rolling adjustments according to external environmental 
trends in the hopes of mitigating impact from climate change and 
maintaining stable operations through target management.

2030 Targets for Four Management Strategies

•  Reduce GHG emissions per unit product Note 1 (metric ton of carbon dioxide equivalent 
(MTCO2e)/12-inch equivalent waferNote2 mask layer) by 40% (Base year: 2010)

•  Reach 40% of renewable energy useNote 3company-wide

•  Save 5,000 GWh cumulatively between 2016 and 2030 through new energy-saving 
measures

•  Double energy efficiency after five years of mass production for each process 
technology Note 4

• Reduce environmental externalities per unit product Note 5 by 30% (Base year: 2010)

•  Provide consultation on power reduction for suppliers and reduce electricity 
consumption by a cumulative total of 1.5 billion kWh (Base year: 2018)

•  100% of high electricity consumption suppliers will obtain ISO 14064-1 Greenhouse 
Gas Emission verificationNote 6

•  Provide consultation on water reduction for suppliers and reduce water consumption 
by a cumulative total of 35 million tons (Base year: 2020)

•  Reduce waste production among major local suppliers by 35% (Base year: 2014) Note 7

•  0 day of production interruption due to climate disasters 

•  Reduce unit water consumption（liter/12-inchequivalent wafer mask layer）by 30% 
(Base year: 2010) 

• Increase the replacement rate of reclaimed water by more than 30%Note 8

Note 1:  As of 2020, GHG emissions include fluorinated GHG emissions; the indicator will be used to evaluate various practices in the future.
Note 2:  As of 2020, the unit for unit product indicators is in "12-inch equivalent wafer."
Note 3:  Including renewable energy and Renewable Energy Certificates purchased by TSMC and its overseas subsidiaries and carbon credits generated by renewable 

energy
Note 4:  Energy efficiency is the product equivalent per kWh of power (12-inch equivalent wafer mask layer/kWh).
Note 5:   Environmental externality refers to the potential impact of the environmental footprint derived from business activities on human wellbeing, and takes the 

environmental profit and loss as a comprehensive index. The internal EP&L module was completed for the Total ESH Management digital system in 2020 and 19 
key suppliers were included into EP&L evaluations to continue identifying ways to improve. Overseas fabs were unable to complete product life cycle assessment 
because of the COVID-19 pandemic and the assessment will be completed in 2021.

Note 6:  Definition for high electricity consumption suppliers: Energy consumption at a single site exceeding 5 million kWh per year
Note 7:   Referring to raw materials suppliers in the top 80% of local waste production. Calculation formula: A/(A+B)(%); A: waste reduced by the factory in the underlying 

month (tons); B: total waste produced by the factory in the underlying month (tons)
Note 8:  Replace city water with reclaimed domestic or industrial wastewater

Mitigation

Low Carbon Product and Service

Adaptation

Supply Chain Carbon Reduction
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•  Reduced GHG emissions per unit product (metric ton of carbon dioxide equivalent 
(MTCO2e)/12-inch equivalent wafer mask layer) by 23%

 Target: 18%

•  Purchased 1,230 GWh of renewable energy, Renewable Energy Certificates (REC), 
and carbon credits, achieving 7.5% of TSMC's power consumption; TSMC overseas 
sites used 100% renewable energy

 Target: 7% of TSMC power consumption and 100% of power consumption in overseas sites

• 500 GWh energy saved, and cumulatively saved 1,700 GWh
 Target 400 GWh; 1,600 GWh

•  Energy efficiency of 10nm and 7nm process technologies increased by 1.4 times in 
the fourth year of mass production Note2

  Target:   Increase energy efficiency for 10nm process technologies by 0.8 times in fourth year of 
mass production

•  Environmental externalities of unit product reduced by 7.5% (NTD/ 12-inch 
equivalent wafer mask layer)

 Target: 5% 

• Reduced supplier electricity consumption by a cumulative total of 210 million kWh 
 Target: 200 million kWh

• Waste production among major local suppliers reduced by 29.4%
 Target: 29.1%

• 0 day of production interruption due to climate disasters
 Target: 0 days

• Reduced unit water consumption by 8.9% (Base year: 2010) Note 3

 Target: 10%
 
•  TSMC Tainan Science Park Reclaimed Water Plant tender project completed and 

construction commenced
 Target:  Commence the TSMC Tainan Science Park Reclaimed Water Plant tender project and start 

supplying water in 2021

Note 1:   For 2021 targets and expected actions, please refer to Supplier Sustainability Management, Climate Change and Energy Management, and Water Management in the 
TSMC 2020 Corporate Social Responsibility Report.

Note 2: Some 10nm production lines have been converted to 7nm production lines.
Note 3:  Due to test production in new fabs, unit water consumption did not meet our target. TSMC continues to commit to the development of water reclamation 

technologies. The TSMC Tainan Science Park Reclaimed Water Plant is expected to be operational by 2021.

2020 Achievements for Four Management StrategiesNote1

❝
Semiconductor is at the core of modern technological innovation and continues 
to drive the advancement of our lives. We are committed to building meaningful 
partnerships with our customers around the world, developing a sustainable 
technology roadmap, and together, we provide eco-friendly products that are more 
powerful and more energy-e�cient.

Kevin Zhang,  Senior Vice President, Business Development

Mitigation

Low Carbon Product and Service

Adaptation

Supply Chain Carbon Reduction

 Achieved     Missed Target

https://www.tsmc.com/english
https://esg.tsmc.com/download/csr/2020-csr-report/english/pdf/e-all.pdf#page=73
https://esg.tsmc.com/download/csr/2020-csr-report/english/pdf/e-all.pdf#page=89
https://esg.tsmc.com/download/csr/2020-csr-report/english/pdf/e-all.pdf#page=103
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TSMC will perform long-term tracking for the mid- and long-
term targets for the four major management strategies and 
various performance indicators, which will be factored into the 
compensation structure for senior executives. On April 22, 2021, 
TSMC convened an interim board meeting, and resolved to link 
compensation to senior executives with shareholder interest 

and ESG (inc. climate change management) achievements. The 
interim board meeting approved the issuance of no more than 
2,600 thousand common shares for restricted stock awards (RSA) 
to employees in 2021. The RSA can help TSMC attract and retain 
senior executives as well as strengthen and implement TSMC's ESG 
strategies.

Other Climate-related Management Indicators

Note 1:  Subsidiaries include WaferTech, TSMC (China), TSMC (Nanjing) and VisEra
Note 2:  Data from TSMC facilities in Taiwan

Key Indicators 2016 2017 2018 2019 2020

Consumption (GWh) (Including 
electricity, nature gas and diesel) 9,848 12,016 13,167 14,323 16,919

Energy Consumption (GWh) 
(Including nature gas and diesel) 489 628 726 747 861

Consumption (GWh) (Electricity) 9,358 11,388 12,441 13,576 16,058

Renewable Energy Use (GWh) 200 100 880 920 1230

Domestic Renewable Energy 
Procurement 200 100 0 0 250

Overseas Renewable Energy 
Procurement 0 0 880 920 980

Water Consumption (Million Metric 
Tons) 42.0 48.9 56.8 64.3 77.3

Taiwan Facilities 38.6 45.2 51.0 58.0 70.6

Subsidiaries Note1 3.4 3.8 5.7 6.3 6.7

Process Water Recycling Rate (%)
Note2 87.4 87.5 87.5 86.7 86.4

Total Water Saving (Million Metric 
Tons) Note2 94.3 103.4 129.0 133.6 173.0

https://www.tsmc.com/english
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According to analysis results from the Climate Change Risk and 
Opportunity Matrix, the three biggest risks to TSMC are net zero 
emissions, droughts, and impact to Company reputation. TSMC 
believes that corporate growth and environmental protection 
are not mutually exclusive. As such, TSMC will continue to strive 
towards climate mitigation and adaptation actions, implement 
climate change, energy, water, and waste management, and 
control air pollutant emissions. With world-leading, energy-efficient 
semiconductor technologies, TSMC will also assist customers in 
producing products with higher energy-efficiency, achieve various 
smart applications for electronic products, and facilitate energy 
conservation throughout the world. For suppliers, TSMC will 
assist suppliers with the Company's own experience to increase 
sustainability. In addition to energy conservation and waste 
reduction, TSMC opted to expand the management project in 2020 

to include water conservation and carbon reduction to strengthen 
the Company's climate resilience and work together to mitigate 
challenges from climate change. 

The TCFD Report is TSMC's first time using a systemic disclosure 
framework to comprehensively convey TSMC's efforts and 
progress in responding to climate change. TSMC has realized its 
commitment to green manufacturing both internally and externally 
and the Company is leading the semiconductor industry chain in 
raising climate awareness and formulating related mitigation and 
adaptation plans. The objective is to accelerate the implementation 
of risk controls and climate change mitigation actions, strengthen 
business contingency management capabilities, and strive towards 
sustainable corporate growth. 

Green corridor at Fab 15

❝
As a responsible global corporate citizen, TSMC establishes partnerships with 
multiple stakeholders to step up to the challenge of climate change. �rough these 
partnerships, we jointly execute short, medium and long-term climate transition 
action plans to address climate risks and achieve a zero-carbon future.

Lora Ho,  Senior Vice President and ESG Committee Chairperson

Future Prospects

Striding towards Sustainable Development

https://www.tsmc.com/english
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TCFD Disclosure Comparison Table

Dimension TCFD Disclosure Recommendation Chapters in This Report Page

Governance

How the Board performs oversight on climate-related 
issues.

•  Net Zero Declaration: Responding to the 
Challenge of Climate Change

• Board of Directors Oversight Mechanism

3

7

How management assesses and manages climate-
related issues. • Management Responsibilities 8

Strategy

The climate-related risks and opportunities the 
organization has identified over the short, medium, and 
long term.

• Comprehensive Scenarios and Strategies 12

The impact of climate-related risks and opportunities 
on the organization's business, strategy, and financial 
planning.

•  Comprehensive Scenarios and Strategies 12

Scenarios analysis (including disclosure under a 2° C or 
lower scenario) • Resilience Scenario Analysis 22

Risk 
Management

Processes for identifying and assessing climate-related 
risks •  Holistic Risk Management 25

Processes for managing climate-related risks •  Holistic Risk Management 25

Disclose the metrics used by the organization to assess 
climate-related risks and opportunities in line with its 
strategy and risk management process

• Holistic Risk Management 25

Metrics and 
Targets

Disclose the metrics used by the organization to assess 
climate-related risks and opportunities in line with its 
strategy and risk management process

•  Industry-leading Metrics and Targets 26

Disclose Scope 1, Scope 2, and if appropriate, Scope 3 
greenhouse gas (GHG) emissions, and the related risks •   Industry-leading Metrics and Targets 26

Management targets and related performance • Industry-leading Metrics and Targets 26

https://www.tsmc.com/english
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