
Increase Energy Efficiency

● All oversea sites use Renewable Energy
● Taiwan sites continue to seek additional 

long-term renewable energy purchases

● Energy consumption per unit of 
production down 11.5% (base year 
of 2010)

● Energy saving goal of 200 GWh, 
and total energy savings of 1,100 
GWh

● Greenhouse gas emissions per unit 
of production down 16.5% (base 
year of 2010)

● Fluorinated greenhouse gases 
emissions per unit of production 
down 60% (base year of 2010)

● Total fluorinated greenhouse gases 
emissions down 15% (base year of 
2010)

● Greenhouse gas emissions per unit of production 
down17% (base year of 2010)

 ☉ Target: 15% 
● Fluorinated greenhouse gases emissions per unit of 

production down 60% (base year of 2010)
 ☉ Target: 55% 
● Total fluorinated greenhouse gases emissions down 

10% (base year of 2010)
 ☉ Target: 10% 

● Energy consumption per unit of production down 7%Note 
(base year of 2010)

 ☉ Target: 11%
● 300 GWh of energy saved, and 900 GWh total energy 

saved
☉ Target: Energy saving goal of 200 GWh, and total 
energy savings of 800 GWh

● 880 GWh in Renewable Energy, Renewable Energy 
Certificates (REC), & Carbon Credit purchased (including all 
oversea fabs & offices) 

● Signed long-term contracts for 90 MW (Megawatts) of 
renewable power in Taiwan
☉ Target: Continuous purchasing of renewable energy 

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

Drive Low-Carbon 
Manufacturing

Continue to purchase renewable energy while 
establishing a solar-energy power system, 
increasing the use of renewable energy

Use Renewable Energy

Plan for new energy-saving measures each 
year and actively implement energy-saving 
measures, increasing the efficiency of power 
consumpion

Establish climate change countermeasures and 
preemptive precautions, lowering the risks of 
climate change 

Strengthen Climate 
Resilience

● 0 days of lost production due to climate disasters
 ☉ Target: 0 days

● 0 days of lost production due to climate 
disasters

● Greenhouse gas emissions per unit of 
production (metric ton of carbon dioxide 
equivalents (MTCO2e) / 8-inch equivalent wafers 
mask layers): down 18% (base year of 2010)
☉ Target Year: 2020

● Fluorinated Greenhouse gas (F-GHG) emissions 
per unit of production (MTCO2e / 8-inch 
equivalent wafers mask layers): down 60% 
(base year of 2010); Total F-GHG emissions: 
down 20% (base year of 2010)

     ☉ Target Year: 2020

● Energy consumption per unit of production  
(kWh / 8-inch equivalent wafers-mask layer): 

     down 12% (base year of 2010)
    ☉ Target Year: 2025
● Save 2.8 billion total kWh between 2016 and 

2025 through implementation of new energy-
saving measures

     ☉ Target Year: 2025

● 0 days of lost production due to climate 
disasters

    ☉ Target Year: 2025

● Continue to purchase renewable energy until 
it makes up 20% of energy consumption 
for new wafer fabs after 3nm, and increase 
renewable energy purchasing based on its 
availability in Taiwan
☉ Target Year: 2025

Note   Process technologies of IC foundries 
are growing increasingly complex, and 
consequently power consumption used in 
production is also increasing. In the future, 
TSMC will continue to increase the ratio of 
renewable energy in the Company's energy 
portfolio to offset rising energy consumption.

85

2019 Targets
2018

Achievements
Long-term 

Goals
Strategies

2018
Corporate Social Responsibility 
Report

Climate Change and Energy Management

Appendix
Sustainable 
Governance

Our Focuses 
and Progress 

Ethical 
Management

Innovation 
and Service 

Responsible 
Supply Chain

Green 
Manufacturing Our Business

Inclusive 
Workplace Common Good

mailto:CSRSURVEY%40tsmc.com?subject=Feedback%20on%20TSMC%202018%20CSR%20Report


Nov.   Published CSR policy

Jul.    GHG Reduction & 
Management Acts 
(Taiwan)

Nov.   COP21 in Paris

Feb.   Trial Procedures of Shanghai Municipality on Carbon Emission 
Administration (Shanghai, China)

Sep.   Clean Air Rule (Washington State, U.S.)

Nov.   The Paris Agreement

Mar.   Published 
Environmental Policy

May   Carbon Management 
Platform launched

Aug.  Energy and Carbon 
Reduction Committee 
launched

Feb.   Created TSMC (China) 
carbon credit & trade 
flow

Mar.   Renewable Energy Task 
launched

Jun.   Created internal carbon 
pricing & impact 
evaluation

Jul.     Joined Science Based 
Target initiative

Mar.   Joined the Industrial Development Bureau 
Voluntary Carbon Reduction Platform

May   Launched the Green Tools Certification 
Project

Nov.   Launched TSIA Energy-Saving Work Platform

Nov.   Signed Power Purchase Agreement for 90 
MW (Megawatts) of renewable power in 
Taiwan

Dec.   Overseas Locations Completed Purchases of 
Renewable Energy

A History of Responses to Climate Change

Responding to Climate Change is 
the Responsibility of a Sustainable 
Business
In the face of a changing global climate, TSMC has not 
only strengthened its resilience to climate change, but 
also made preparations to lessen the possible impact 
disasters could have on operations and made efforts 
to reduce greenhouse gas emissions. As declared 
in the Corporate Social Responsibility Policy and 
Environmental Protection Policy, responding to climate 

change is the responsibility of a sustainable business. 
TSMC faces the harsh challenges of climate change 
in collaboration with business partners, academia, 
government, and all of society by continuing to use 
energy more efficiently and by using renewable energy. 
TSMC strives to become a world leader in green 
production. 

Looking back to 2018, energy management was one 
of TSMC's most urgent issues. With the continuous 
advancement of process technology, integrated circuits 

are growing increasingly complex and the power 
required to manufacture them continues to grow. 
Even though TSMC invested significant resources 
into 524 energy-saving measures and saved 300 
GWh in electricity, energy consumption per unit of 
production still exceeded set goals. As a result, the 
Company actively responded by buying renewable 
energy and built a renewable energy power station. 
The percentage of renewable energy in the energy 
structure of TSMC increased and effectively reduced 
greenhouse gas emissions.

Green House Gas 
Regulatory Restriction

TSMC Actions

2018201720162015

Note  Science Based Targets Initiative, SBTi is an initiative jointly established by the Carbon Disclosure Project (CDP), the "We Mean Business" Coalition, the UN Global 

Compact, and the World Wide Fund for Nature (WWF). It aims for companies to set reductions in line with the Paris Agreement.
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TSMC TCFD Framework

Category Management Actions

60%
Fluorinated greenhouse gases emissions per 
unit of production decreased 60%, meeting 
2020 long-term goals ahead of schedule.

TSMC established a comprehensive Carbon 
Management Platform, with three main goals 
of complying with regulations, reducing energy 
consumptions and carbon emissions, and the 
management of carbon assets. Under the guidance 
of the Corporate Social Responsibility Committee, the 
platform has continuously tracked climate change 
trends and changes in local and global government 
regulation. The platform supports regular reports to 
the Board of Directors on the status of the Company's 
operations in response to climate change. In addition, 
an Energy and Carbon Reduction Committee led by two 
senior vice presidents responsible for fab operations and 
materials management and risk management regularly 
follows up and checks on energy-related carbon 
emission performances, setting goals for continuous 
improvement. Given that climate change could 
potentially affect operations and pose financial risk, 
in 2018 TSMC began using the recommendations of 
the Task Force on Climate-related Financial Disclosures 
(TCFD) released by the Financial Stability Board (FSB) to 
determine risk and opportunities, and based metrics 
and target management on the results. 

6 Main Indexes of 
Climate Strategy

Decrease total greenhouse gas emissions per unit of production, decrease fluorinated greenhouse gases emissions per unit of 
production, increase the use of renewable energy as the market matures, decrease energy consumption per unit of production, 
increase total energy saved, minimize potential for disruption of production due to climate disaster

Climate Strategy 
Action Policies

Best available technology is fully implemented in new fabs, and abatement equipment is upgraded in existing fabs, build a 
renewable energy power system, purchase renewable energy, comply with US LEED green architecture guidelines, expand power-
saving measures, set long-term goals in preparation for climate risk. Set long term goals for 2020 to 2025 based on the six 
indexes above and manage climate risk and opportunities

GHG Emissions 
Disclosure

Examine emission data annually according to ISO 14064-1 and accept external verification

Index and 
Goals

Determining risk and 
opportunity

Climate risk and opportunity is divided into short (less than 3 years), medium (3 to 5 years), and long (greater than 5 years) term 
based on internal target management periods

Evaluating potential 
economic impact Major risks and opportunities are evaluated by the possibility of affecting Company operations and economic impact

Setting Climate 
Strategy

Four major strategies have been set based on the Company's long-term climate change goals: low-carbon manufacturing, using 
renewable resources, improving resource usage efficiency, and strengthening climate resilience

Climate Scenario 
Analysis

 In response to global carbon reduction goals, scenario analyses are carried out with science based targets (SBT) and preemptive 
measures are carried out in response to possible impact on the Company

Strategy

Using TCFD Using the TCFD framework to recognize climate change risk and opportunities and hosting workshops to reach a consensus 
approved by senior management

Climate Risk 
Management

Using Enterprise Relationship Management (ERM) process to manage climate change risks and integrate climate risk factors within 
operational risk management to create an action plan

Risk 
Management

Board of Directors
The risks to water and energy resources by climate change are integrated in corporate risk management, and the Senior Vice 
President of Materials Management and Risk Management makes annual reports to the Board of Directors on corporate risk and 
measures taken

Corporate Social 
Responsibility 
Committee

The Company's top organization in dealing with and managing climate change. The CFO serves as chairperson and oversees 
quarterly reviews of climate change-related issues and progress, and annual reports are made directly by the chairperson to the 
Board of Directors on  results of climate change-rated measures

Energy and Carbon 
Reduction Committee

The Company's top management organization in taking action on climate change risk and opportunity. It is led by the senior vice 
presidents of Operations and of Materials Management and Risk Management, who serve as Co-Chairmen. This committee holds 
quarterly reviews on execution of management plans, holds in-depth discussions and makes decisions on these plans

Governance
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Determining Climate Risk and Opportunities 
In response to the potential dangers of climate change and energy supply, TSMC has set policies and solutions that encompass economical development, environmental protection, and sustainable development. The Company actively 
implements energy saving, carbon reduction, and water-saving plans; mitigates climate change risk, establishes CO2 assets, develops energy-saving products and services, strengthens climate resilience, and develops a culture of 
environmental sustainability.

Climate Risk and Opportunity Matrix
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GHG Restrictions and Carbon Trading 
System

Participate in Carbon Trading / Renewable 
Energy Market

Voluntary GHG Reduction Commitment  Cooperation with Public Sector Reward 
Programs

Unstable Utilities (Water, Electricity) Construct Green Buildings

Cost of Development for Low Carbon 
Energy Saving Products

Increase Water Resource Usage Efficiency 
and Use Recycled Water Sources

Impact on the Company's Image Develop Low-Carbon Products and 
Serve the Market

Increase Willingness for Long-term 
Investments

Tangible Risks Strengthen Resilience to Natural 
Disasters

Typhoon, flooding Promote Energy-Saving Low-Carbon 
Production
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GHG emissions cap and 
carbon trading system

Restriction on capacity expansion, 
increase in operation costs

Participation in carbon 
trading and renewable 
energy plans

Early purchases of renewable energy, 
successfully increasing capacity

●   Signed a long-term contract for 90 MW (Megawatts) of renewable 
energy in Taiwan

●   880 GWh in Renewable Energy, Renewable Energy Certificates (REC), 
and Carbon Credit purchased

GHG Voluntary Reduction 
Committments 

Increased cost of installation for carbon  
reduction facilities and operating costs

Win public recognition /
cooperation

Accumulate carbon rights in preparation 
for future expansion

●   Application to exchange increased compressor system efficiency for 
project rewards was approved

Unstable Utility Supply Impact on production, increase in 
operating costs

Construct green 
buildings Lower utility costs ●   Built two additional green fabs and six LEED-certified buildings

Increase efficiency of 
water consumption and 
water recycling

Strengthened climate resilience, lower 
the impact of disasters on production

●   Built new fabs (Fab 15, Fab 16, and Fab 18) while maintaining a water 
recycling rate greater than 85% 

Cost of developing low-
carbon energy saving 
products

Increased cost of developing low-carbon 
energy saving products

Develop or increase 
energy-saving products 
or services

Satisfy customer demands for energy-
saving products, increase in revenue

●  Investing in the development of energy-saving products 

Impact on the Company's 
Image

Unable to satisfy the expectations of 
stakeholders, impacting the Company's 
reputation or image

Increase investors' 
willingness for long-
term investment 

Stabilize stakeholder structure, lessen 
the risk of large stock fluctuations

●   Boost green production

Typhoon, Flooding

Production is affected, causing financial 
losses and a decrease in revenue

Increase resilience 
against natural disasters 

Strengthened climate resilience, 
lowering risk of operations being 
disrupted and potential losses

●   Installed flood doors in Fab 18
●   Raised the building base of Fab 18 two meters higher

Drought
●   Fab 18 is committed to using and developing renewable water
●   Established a comprehensive water monitoring system

Rising Temperatures Increase in energy demand, cost, and 
carbon emissions

Driving low-carbon 
green manufacturing Save energy and cut cost ●   Conserved 300 GWh of electricity through energy-saving projects

Potential Financial ImpactClimate Risks Potential Financial ImpactClimate Opportunities 2018 Actions

Financial Impact Analysis of Climate Risks and Opportunities
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Scope 3 – GHG Emissions

Unit: metric ton CO2e

2014

458,360
1,655,498

Scope 1 – GHG Emissions

GHG Emission of Taiwan Facilities

GHG Emission of Subsidiaries

GHG Emission Intensity (tCO2e / wfr-layer)

419,979
1,705,746

2018201720162015

460,983
1,566,662

435,396
1,638,051

387,242
1,648,268

Unit: metric ton CO2e

Note 1  The GHG Emission data of scope 1 and scope 2 included TSMC's facilities in Taiwan (wafer fabs, testing and assembly plants), 

WaferTech, TSMC (China), TSMC (Nanjing), and VisEra.

Note 2  The GHG Emission Intensity data of scope 1 and scope 2 included TSMC's wafer fabs in Taiwan, WaferTech, TSMC (China), TSMC 

(Nanjing), and VisEra. 

Note 3  Emission factor is based on data released in 2018 by the Bureau of Energy stating that 0.554 kg of CO2 equivalent / kWh,

             where 1 kg of CO2 equivalent equals 6,805 kilojoules.

Scope 2 – GHG Emissions

2016

Unit: metric ton CO2e

manufacturing process, adopts gases with low Global 
Warming Potential (GWP), and installed exhaust-
removal apparatus in order to reduce direct emissions. 
In 2018, emissions were cut by 2.6 million tons of CO2 

Drive Low-Carbon Manufacturing

Greenhouse Gases (GHG) Inventory
TSMC is committed to being a world leader in low-
carbon manufacturing. Through annual analysis 
and examination of GHG inventories and tracking 
overall carbon reduction, TSMC has found that 
fluorinated greenhouse gas emissions and the indirect 
emission of GHGs due to power consumption are 
the two main sources of emissions. As a result, TSMC 
comprehensively adopted the industrial best practice 
measures of reducing both exhaust and gases used in 
production.

Coupled with the continuous implementation of 
energy saving projects, along with increasing usage 
of renewable energy, TSMC has lowered the amount 
of GHG emissions per unit of production. The most 
important aspect of reducing GHGs is following 
Science-Based Targets (SBT) in accordance with the 
Paris Agreement of restricting global warming to 
within 2oC. The Company diligently searches for any 
opportunity to achieve this goal, and hopes to lead 
its supply chain to save energy and reduce carbon 
emissions together, stimulating the development of 
regional renewable energy and the sustainability of the 
environment.

Fluorinated GHGs and nitrous oxide were found 
to be the main sources of GHG emission from the 
semiconductor manufacturing process. As a result, 
TSMC optimizes the amount of gases used in the 

equivalent, a major decrease from the previous year. 
GHG emission per unit of production was down 60% 
compared to the base year of 2010, and successfully 
achieved the Company's annual goal, far surpassing 

the 2020 voluntary PFC agreement target set by the 
World Semiconductor Council (WSC). TSMC is number 
one in the industry for reduction of emissions in the 
manufacturing process. 

0.0029
0.0027

0.0024
0.0022

0.0020

2014

303,100
3,939,172

23,711
6,325,931

201820172015

326,880
4,315,766

377,700
5,702,511

347,796
5,030,647

0.0057

0.0061
0.0063 0.0062

0.0059

GHG Emission of Taiwan Facilities

GHG Emission of Subsidiaries

GHG Emission Intensity (tCO2e / wfr-layer)

2015

Purchased Services and Products (SimaPro model)

Fuel and Energy Related Activities (EPA CFP Database)

Operational Waste Management (EPA CFP Database)

Upstream Logistics (EPA CFP Database)

Downstream Logistics (EPA CFP Database)

Employee Commute (EPA CFP Database)

Business Travel Abroad (Boustead model)

20182017

4,315,4974,242,5213,770,912

2016

3,446,138

Note 1  Data of scope 3 included TSMC's facilities in Taiwan (wafer 
fabs, testing and assembly plants).

Note 2  Emission factor is based on data released in 2018 by the 
Bureau of Energy stating that 0.554 kg of CO2 equivalent /
kWh, where 1 kg of CO2 equivalent equals 6,805 kilojoules.
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ISO 14064-1 
inventory and third 
party verification

All fabs and subsidiaries underwent inventory and third 
party verification 

Optimization of gas 
quantity used in 
fabrication

Fab 15B introduced GHG optimization process 
parameters in accordance with the manufacturing 
specifications of the Technical Committee 

Substitute high-GWP 
fabrication gases

All 12-inch fabs are now using optimized carbon 
reduction technology - enthalpy of dissociation of 
nitrogen trifluoride, while 6-inch and 8-inch fabs are 
using nitrogen trifluoride / octafluorobutane  

Install Point-Of-
Use abatement 
equipment for 
fluorinated GHGs 

100% installed POU abatement equipment on new 
process tools using F-GHG in new and existing fabs 
(including subsidiaries) 

Continued to replace and upgrade 127 POU abatement 
equipment in 2018, install rate increased to 87% 

Continue to develop 
on-site nitrous oxide 
removal technology

Continued to develop removal technology, and certified 
equipment increased to 3 from 1

Added to the standard equipment of new fabs

ISO 50001 energy 
management and 
third party verification 

The Company underwent ISO 50001 inspection and third 
party verification

New-generation fab 
tools use energy-
saving, carbon-
reducing designs

Launched an energy conservation project for next-
generation fab tools, and in 2018, implemented 42 
energy saving projects to 30 process tools 

Introduce renewable 
energy

Leading semiconductor manufacturer in Taiwan, with 
880 GWh in Renewable Energy, Renewable Energy 
Certificates (REC), & Carbon Credit purchased

Energy efficiency 
standards

Energy efficiency of advanced-technology fab tools 
leads industry peers, with 524 energy saving measures 
implemented and 300 GWh saved 

GHG Reduction Standard Practices

Note   Data comparison with industry peers is taken from the World Semiconductor Association Report

In response to the Electricity Act opening the electricity market, 
a renewable energy team was established to evaluate renewable 
energy purchases

Joined the Taiwan Renewable Energy Certification Platform, and 
Fab 6 was among one of the first semiconductor fabs to receive 
renewable energy certification

Purchased 100 GWh of renewable energy, 3 consecutive years as 
Taiwan's largest purchaser

Purchased 200 GWh of renewable energy, 
holding the title of Taiwan's largest renewable 
energy purchaser 2 years in a row

Purchased 100 GWh of renewable energy, 
becoming Taiwan's largest renewable energy 
purchaser

TSMC Renewable Energy 
Development Timeline

2015 2016 2017 2018

Taiwan fabs signed a long-term contract to 
purchase 90 MW (Megawatts) of renewable energy  

880 GWh in Renewable Energy, Renewable Energy 
Certificates (REC), & Carbon Credit purchased

Scope 1 

Direct 
Emissions 
of GHG

Scope 2 

Indirect 
Emissions 
of GHG

Use Renewable Energy 

TSMC practices environmental sustainability by 
continuing to invest in its own renewable energy 
facilities, and collaborates with energy suppliers and 
other companies to widen adoption of renewable 
energy.

Purchasing Renewable Energy
TSMC is committed to directly buying renewable 
energy or renewable energy certificates (REC) under 
mature regulatory and market conditions, supports the 
UN sustainability goals of affordable and clean energy 
and climate action, and works to reduce the impact 
climate change will bring to the environment. TSMC 

operates around the world, and different countries 
operate under different legislation on renewable 
energy and different market conditions. Beginning 
in 2018, TSMC started to purchase renewable 
energy, RECs, and carbon rights in countries with 
comprehensive regulations and ample supply. About 
600 thousand tons of carbon dioxide equivalent was 
offset from the 880 GWh of power used in locations 
around the world such as the United States, Canada, 
Europe, China, and Japan. At the same time, TSMC 
is also actively seeking a source of renewable energy 
in Taiwan. Despite a low supply of renewable energy, 
TSMC signed a long-term contract in 2018 for 90 MW 
(Megawatts) of renewable power, and has committed 
to powering 20% of 3nm production with renewable 
energy. TSMC supports the development of renewable 
energy through concrete actions with the goal of 
effectively curbing GHG emissions.

TSMC Standard Practices 2018 Implementation Status

100%

100%

100%

87%

1     3

ISO 50001

Only 
semiconductor 
foundry in the 
world

Optimization 
process 
parameters

524

880 GWh
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Total Capacity of Renewable Energy 
Facilities (kW)

2014

3,007

2018201720162015

1,090 1,301 1,8931,313

Unit: kW

Note   Data included TSMC's facilities in Taiwan (wafer fabs, 

testing and assembly plants), WaferTech, TSMC (China), 

TSMC (Nanjing), and VisEra.

TSMC Total Energy Consumption 

2014

Total Diesel Consumption (GWh)
Total Natural Gas Consumption (GWh)
Total Non-renewable Energy Consumption (GWh)

420 450 624 721485
4.8

2018201720162015

3.1 5.1 4.24.5

Unit: GWh

Note   1cubic meter of natural gas-10.5kWh of electricity
           1 kWh=3,600 kilojoules

7,545 8,460 11,388 11,5649,358

TSMC Total Power Consumption

2014

Renewable Energy
Non-renewable energy 

7,545 8,460 11,388 11,5649,358
877

2018201720162015

Unit: GWh

Note   Data included TSMC's facilities in Taiwan (wafer fabs, 
testing and assembly plants), WaferTech, TSMC (China), 
TSMC (Nanjing), and VisEra.

Installing a Renewable Energy 
Power System
Apart from purchasing renewable energy, TSMC has 
also installed solar panels at its sites, providing zero-
carbon emission renewable energy for fabs. In 2018, 
1,114 kW of solar panel capacity was installed, and has 
already provided 3 GWh, decreasing carbon emissions 
by 1.67 million kilograms, or the annual carbon 
absorbed by 167,000 trees. In 2019, an additional 
2,000 kW in capacity of solar panels will be added. 

Unit Power Consumption and Goal 
Completion 

2014

9.9

2018201720162015

10.1 10.0
9.69.8

Unit: kWh / 8-inch e wafer-layer

Unit Power Consumption – Target 
Unit Power Consumption – Actual

Note 1  Data included TSMC's wafer fabs in Taiwan, WaferTech, 
TSMC (China), TSMC (Nanjing), and VisEra. 

Note 2  Diesel and natural gas are excluded from calculations as 
they are not used for production.

9.4
9.8 9.9

9.59.7

Comprehensive Energy 
Examination and Efficiency Boost
In 2018, TSMC consumed a total of 12,290 GWh 
in non-renewable energy; with electricity making 
up 94.2%, natural gases coming second at 5.9%, 
and diesel with less than 0.1%. Electricity is the 
main energy used to power TSMC's manufacturing 

and 2018, the average energy savings rate was 2.6%, 
higher than the average energy savings rate of 2.4% 
of the Taiwan Semiconductor Industry Association 
and reaching TSMC's target. However, due to test 
production in new fabs and transition to advanced 
process technology production lines, total energy 
expenditure was 9% greater than 2017, missing the 
previously set target of 11%, while 7% lower than the 
base year of 2010. Going forward, the Company will 

Increase Energy Efficiency 
equipment and fab systems. Natural gas is used in 
exhaust processing facilities to decrease the direct 
emission of fluoride gases. Diesel is not used directly 
in production, but to run power generators and fire 
pumps during emergencies, power outages, or during 
annual maintenance. 

TSMC proposed a plan spanning from 2016 to 2025 
to enhance energy efficiency, with projected annual 
energy saving rates greater than 1%. In 2018, the 
energy savings rate was 2.4%, while between 2016 
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TSMC 10-year Energy-Saving Targets

2016 2025202420182017

Unit: GWh

90 600 900 2,800

Increase of 
300 GWh

600(GWh) 900(GWh)300(GWh)
2017 Energy
Saved

2018 Accumulated 
Energy Saved

2018 Additional
Energy Saved

2,800 GWh of 
total energy 

saved by 2025

Expanding Energy Saving Measures 
TSMC's primary consumers of energy are production 
tools and fab facility systems. At the same time, the 
Company's Operations and Facilities organizations are 
the main advocates of energy conservation. In 2018, 
the Facilities department completed the innovation 
of an energy-saving autonomous intelligent chilled 
water system, and plans on replacing large air 

adopt more energy-saving measures, follow national 
energy conservation targets, further develop an energy 
conservation management platform, and undergo 
comprehensive energy inspections ensuring that each 
unit of power is optimized to its fullest. In 2019, all 
TSMC fabs will be ISO-50001:2018 certified and reach 
international standards, seeking more opportunities for 
better energy management. 

2018 New Energy Saving Performances  

conditioning units with open circuit cooling towers 
over the next few years. In addition, the Operations 
department implemented a plan to replace low energy 
efficiency components and optimize energy usage 
of its equipment, carrying out a total of 524 energy-
saving measures spanning 8 different categories. 
These measures saved 300 GWh, which is equal to 
eliminating 166 thousand metric tons of carbon dioxide 
emissions, and saved NT$750 million in utility fees. By 

cutting down on carbon dioxide emissions, NT$250 
million was saved in potential external carbon costs. 
To further promote green innovation in the supply 
chain, TSMC has continuously worked with equipment 
suppliers to develop next-generation energy saving 
equipment. In 2018,42 energy-saving projects were 
introduced to 30 equipment models, with 24 models 
reaching average energy savings of 10%, surpassing 
annual energy targets. 

Note   Carbon dioxide emission is 0.554 kg CO2e / kWh

Fab Energy 
Saving

Production 
Equipment 

Energy
Savings

Illumination Energy Saving

Air Conditioning 
Energy Saving

Enhanced Performance 

Standby Energy Saving

Unit Replacement

Procurement Requirement

Equipment Adjustment

Energy Usage Management

●   Cleanroom intelligent lighting 
●   Replace LED light

Fabs: F14B / F15B / F6 / F8
7 measures saved 1.3 (GWh) 
and 1,000 metric tons of CO2

Fabs: F12A / F12B / F15A
3 items saved 32.9 (GWh) and 
18,000 metric tons of CO2

Fabs: All fabs
8 measures saved 28.5 (GWh) 
and 16,000 metric tons of CO2

Fabs: F12A / F14B / F15A / F15B
4 measures saved 22.9 (GWh) 
and 13,000 metric tons of CO2

Fabs: F3 / F2&5 / F6 / F8
98 measures saved 4.8 (GWh) 
and 3,000 metric tons of CO2

Fabs: All 12-inch fabs
104 measures saved 106.8 (GWh) 
and 59,000 metric tons of CO2

Fabs: All Fabs
112 measures saved 70.3 (GWh) 
and 39,000 metric tons of CO2

Fabs: All fabs
188 measures saved 32.9 (GWh) 
and 18,000 metric tons of CO2●   Energy saved from automatic 

chilled water system

●   Modified wet film for large AC humidifier 
●   Replace with high efficiency equipment

●   Uninterrupted power system 
energy saving mode

●   Replacement with new high-
efficiency energy-saving 
pumps

●   New tool purchases of high 
efficiency, energy-saving 
auxiliary equipment

●   Optimized power consumption of 
equipment

●   Reduced cooling water for 
manufacturing processes 

●   Reduced exhaust emissions 
from machines 

●   AC Energy-saving Adjustment

Average Annual Energy Savings 
Rate from 2016 -2025 >1%
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Adaptive Actions 2018 New Foundries in Compliance

Climate Risk 
Adaptive 
Actions 

 ● 12-inch wafers fabs are US LEED certified

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

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

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

 ● Support government-recommended recycled water policies, 
commit to developing and using recycled water

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

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

 ● Inspect 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

Power
Shortage

Wind
Damage

Drought

Flooding

Strengthen Climate Resilience

TSMC identifies key factors from climate change and 
extreme weather each year that could affect operations 
such as drought, high temperatures, power shortages, 
flooding, and wind damage, and establishes standard 
guidelines for all fabs to strengthen operational 
resilience. The Company successfully achieved its target 
of undisrupted production in 2018, and successfully 
protected against possible natural disasters brought on 
by climate change.  

Leading the Industry in Facing 
Climate Change
No business is excluded from the impact of global 
climate change. TSMC has been proactively 
adjusting its operations to mitigate the impacts of 
climate change and is more than happy to share 
environmental knowledge, experience, and optimized 
measures through public associations so that industry 
standards can be improved. The Company has 
received the support of the Allied Association for 
Science Park Industries, Science Park Administrations, 
the Ministry of Science and Technology, the Water 
Resources Agency, Taiwan Power Company, and Taiwan 
Water Corporation. TSMC firmly believes that only 
industry-government-academia collaboration and the 
participation of leading companies in various industries 
can deal with the severe challenges brought by climate 
change.

94
2018
Corporate Social Responsibility 
Report

Appendix
Sustainable 
Governance

Our Focuses 
and Progress 

Ethical 
Management

Innovation 
and Service 

Responsible 
Supply Chain

Green 
Manufacturing Our Business

Inclusive 
Workplace Common Good

mailto:CSRSURVEY%40tsmc.com?subject=Feedback%20on%20TSMC%202018%20CSR%20Report


Collaborating with Government, Industry and Academia to Build Sustainability for the Next Generation

● Revised relevant materials and rules for the revision of IPCC Greenhouse Gas 
Inventory Guidelines with the WSC

● Collaborated with TSIA to apply "Emission reduction methodology for 
fluorinated greenhouse gases and N2O from treatment equipment in the 
semiconductor industry," which gained approval as a reduction methodology 
from the Environmental Protection Agency

● Awarded 2018 Voluntary Carbon Reduction Model Corporation by the Industrial 
Development Bureau, participated and shared carbon and GHG reduction 
experiences and results during a government-hosted performance showcase 
and forum

● Participated in CNFI-hosted industry discussions and shared chilled water system 
and energy-saving experience in manufacturing

● Participated in a research think tank and forum, sharing challenges within the 
industry when controlling GHG emissions, new energy policies, and other issues

● Hosted supply chain energy-saving and carbon reduction training courses with 
onsite tours of TSMC energy-saving and carbon reduction facilities 

● Since the launch of the energy-saving carbon reduction project platform under 
TSIA supervision in November of 2018, TSMC has shared energy-saving and 
management experience with the industry and led the industry in actively 
promoting a number of energy-saving projects. Within 2 months, more than 85 
cases of feasible energy-saving technology were collected 

● Participated in water resources conferences and energy summits held by the 
government

● Represented the Chinese National Federation of Industries to give policy and 
legislation suggestions to the government

● Represented TSIA in participating in the Industrial Development Bureau-hosted 
GHG industries response team in exploring industry carbon reduction methodsa

● Represented TSIA in regular discussions of water and electricity issues with 
public and private sectors

● Participated in the energy saving team's policy discussions for the Bureau of 
Energy's 2018 Energy transformation white paperGive policy 

and legislation 
suggestions 

Establish
methodologies and 

guidelines

Share energy saving
and carbon reduction

experience

World Semiconductor Council  
(WSC)

Semiconductor Industry 
Association (TSIA)

Taiwan Display Union Association 
 (TTLA) 

Chinese National Federation of 
Industries (CNFI) 

Taiwan Science Park Association 
of Science and Industry

Ministry of Science and 
Technology Science Park Bureau

Industrial Development Bureau

Bureau of Energy

TSMC Supply Chain
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Case
Study

As the trusted long-term technology and capacity provider to the 
global logic IC industry, TSMC not only leads the way in terms of 
technological advancement, but also continues to build fabs to 
expand production capacity. In order to be an environmentally 
friendly, energy- and water-efficient "green foundry", TSMC has 
diligently developed world-class environmental capabilities, 
ensuring that the environment is not left behind in the pursuit of 
technological advancement. From 2006, all newly-built TSMC fabs 
and office buildings must be in compliance with LEED and EEWH 
green architecture standards and certifications. Existing fabs and 
office buildings also have started strengthening environmental 
protection measures to lessen their impact on the environment. 

Currently, all TSMC 12-inch fabs are LEED certified. In 2018, a total 
of 30 TSMC fabs and office buildings received LEED certifications, 
21 received EEWH green architecture certifications, and 12 received 
green factory certifications, making TSMC the leading Taiwan 
corporation in number of green buildings. TSMC is also the leading 
semiconductor company worldwide for the largest LEED-certified 
architectural area, and number one in Taiwan for largest green 
building-certified areas and certified green fabs. As of end-2018, 
TSMC was number one worldwide for the semiconductor industry in 
terms of LEED certified architecture area, and number one in Taiwan 
for certified green architecture area and green factory certifications.    

 In addition to these green certifications, TSMC's Fab 14 introduced 
a smart control system with features including automatic 
curtains that open and close to control lighting, and automatic 
carbon dioxide detectors that draw fresh air from outside. Room 
temperature and air quality can be adjusted according to the 
season and temperature, maintaining a comfortable, low-energy 
consumption, and smart work environment. Fab 14 received the 
first exceptional smart building award from the Ministry of the 
Interior, and became the largest building in Taiwan to receive the 
award. 

Most LEED Certified Semiconductor Industry Architecture Area in the World

TSMC Four Top Green Achievments 

U.S. LEED Green 
Architecture

1
Number 1 semiconductor industry in the world with the 
largest LEED-certified building area, number 1 most LEED-
certified company in Taiwan

30 green buildings
All 12-inch fabs are LEED certified

Taiwan Green 
Architecture EEWH

1
Largest EEWH-certified building area in Taiwan

21 green buildings
All 12-inch fabs are EEWH certified

Green Factory 1
Most green factory certifications in Taiwan

12 green fabs

Exceptional Smart 
Building

1
Most exceptional smart building-certified building 
area in Taiwan
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TSMC fulfills its promise of green 
manufacturing and protecting the 
environment through innovation and 
development. In 2017, TSMC developed an 
industry first "optimal energy-saving control 
program" for its chilled water system. 
Furthermore, in 2018, an energy-saving 
measure incorporating artificial intelligence 
(AI) and machine learning (ML) was 
introduced as an upgrade for chilled water 
systems, building a low energy consumption 
model that further increased energy savings 
rates by 2%. 

Precise Control, Optimal Control Point

TSMC fosters the spirit of innovation 
through "Energy-Saving Competitions"

that encourages employees to come up 
with ground-breaking ideas to discover 
more energy-saving actions in our daily 
lives. In 2018, the facilities and operations 
organizations collaborated to participate 
in the "Energy Saving Competition" using 
analyses of AI algorithms to precisely predict 
the correlation between the chiller, cooling 
tower, and cooling water pumps of the 
chilled water system. Optimal efficiency was 

reached for the control system by taking into 
account the ageing of equipment, difference 
in plumbing, and other factors.

Successful Integration Maximizing 
Promotional Bene�ts Within the 
Industry

In order to find the optimal energy efficiency 
of the chilled water system, TSMC uses the 
massive amounts of data produced by the 
optimal energy-saving control program 
and a pseudo neural network to create a 
model. By taking 90 key parameters from 
amongst thousands of related variables, 
and after 4.15 million numerical models 
lasting 15 months exploring the relationship 
and weighting between variables, the real-
time prediction function of the chilled 
water system was finally completed. Energy 
efficiency increased by 2% and TSMC 
estimates that 30GWh can be conserved 
each year. TSMC has selflessly shared this 
technology with the Taiwan Semiconductor 
Industry Association in hopes of raising the 
standards of environmental protection and 
continue the promotion of green innovation. 

Green Innovation–Intelligent Chilled Water System

AI-ML Intelligent Energy-Saving Chilled Water System

Whole 
system data 

collection

Whole 
System Single 
Machine 
Optimal 
Control

Pseudo Neural Network
(Deep Learning of actual operational data)

Single system
data collection

Single System 
to Single 
System 
Optimal 

Control Conditions

Chilled Water 
Supply

Chiller

Cooling Tower

Cooling
Water
Pumps

Chilled Water 
Supply

Chiller

Cooling Tower

Cooling
Water
Pumps Chilled 

Water
Pump

Chilled 
Water
Pump

Cooling 
Tower

Cooling Water 
Pumps

Chilled Water 
Pump

Chiller

Chiller

Chiller

Feedback Control

Traditional Control Point Manual Adjustment

Optimal Control Point Automatic Control

Case
Study
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