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TSMC acknowledges responsibility for environmental protection. We not only comply with the environmental 
regulations of the locations where we operate, but also track new developments in global environmental issues, and 
take the lead in adopting new environmentally friendly measures. In addition to protecting the environment of our 
manufacturing sites in Taiwan and around the world, we lead our suppliers to establish a green supply chain. At the 
same time, TSMC also shares environmental protection knowledge and offers recommendations to the government 
to face a variety of new challenges together. A summary of TSMC’s environmental protection approaches follows:

Organization
TSMC strives for corporate social responsibility and effective management of environmental issues to achieve its 
vision of environmental sustainability. In addition to Corporate ESH Division, which acts an overall coordinator for 
external communication and internal integration, we have also formed cross-function taskforces including the 
“Carbon Management Platform”, “Green Fab Committee”, and “Waste Management Taskforce” to promote cross-
function projects for energy saving, carbon reduction, water saving, and waste reduction. We conduct environmental 
protection tasks rigourously and report to the Board of Directors through the CSR Committee. In addition, we 
interpret our environmental management strategy, performances and trends through our CSR Report.

MM&RM
Senior Vice President

Corporate ESH Division

Daily Environmental Management

Operation Organization
Facility, Fab Industrial Safety and 
Environmental Protection, 
New Fab Engineering

Non-Operation Organization
Material Management, 
Customer Service, Finance, 
Legal, Human Resource, Quality

Cross-Function Programs

CSR 
Committee

Green FAB 
Committee

Carbon 
Management
Taskforce

Waste 
Management 
Taskforce

External Units
• Government
•  World Semiconductor 

Council/Taiwan 
Semiconductor 
Industry Association  

• SEMI  
• Customers
• Suppliers

TSMC Environmental Policy
Since its establishment, TSMC has not only strived for the highest achievements in its core 
business of dedicated IC foundry services but has also actively developed positive relationships 
with all stakeholders including employees, shareholders, customers, suppliers, and society to 
fulfill its responsibility as a corporate citizen and pursue a sustainable future.

Vision
To promote environment sustainability and to be a world-class company in environmental 
protection management

Strategy
•�Continue promoting green fabs, green manufacturing, green supply chains and managing 

environmental risks
•�Pursuing the highest consumption efficiency of energy, water, and other resources, and actively 

engaging in waste reduction and pollution prevention
•�Collaborating with external parties to reduce environmental impact together

Guiding Principles
•�Meeting or surpassing international environmental laws and standards 
•�Staying abreast of global climate change trends, evaluating risks and opportunities, and 

executing effective management measures for energy saving and water conservation
•�Adopting environmentally-friendly actions, enhancing performance of energy and resource 

consumption, waste management and pollution control, and building up a green supply chain for 
the semiconductor industry with suppliers and customers through audit and collaboration
•�Enhancing every employee’s awareness and sense of accountability for environmental protection
•�Sharing environmental expertise and experience, and aiming to collaborate with industry, 

government, academia, and all of society to address the challenges of climate change

Morris Chang
Chairman
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Environmental Goals, Achievements and Continuous Programs

Category Goal Performance Indexes 2015 Achievements Continuous Programs

Greenhouse Gas Reduction •�Reduce�unit�wafer�GHG�emission�to�18%�
below the year 2010 level by 2020
•�Reduce�unit�wafer�PFC�emission�to�60%�

below the year 2010 level by 2020

Tons of CO2 equivalent/8-inch wafer 
equivalent-mask layer

•�Unit�wafer�GHG�emission�in�2015�were�8.9%�less�
than 2010
•�Unit�wafer�PFC�emission�in�2015�were�46.7%�less�

than 2010, 11.1%  less than 2014

•�Establish�corporate�carbon�management�platform�to�promote�
carbon reduction programs
•�Adoption�of�PFC�emission�reduction�best�practices�recognized�

by the World Semiconductor Council
•�Evaluate�Nitrous�Oxide�emission�reduction
•�Evaluate�low�global�warming�potential�coolants�for�process�

equipment

Reduce total Greenhouse Gas(GHG) emission
•�Reduce�total�PFC�emission�20%�below�the�

year 2010 level by 2020

Tons of CO2 equivalent PFC emission in 2015 were 1.6% less than 2014

Energy Conservation •�Reduce�unit�wafer�power�usage�to�2%�below�
the year 2010 level by 2015
•�Reduce�unit�wafer�power�usage�to�12%�

below the year 2010 level by 2020

kWh/8-inch wafer equivalent-mask layer Unit wafer power usage in 2015 were 6.6% less than 
2010, achieved 2015 goal

•�Continuous�promotion�of�ISO�50001�Energy�Management�System
•�Continuous�promotion�of�the�adoption�of�green�building�and�

green factory standards
•�Continuous�installation�of�energy�saving�and�recovery�systems
•�Collaborate�with�process�equipment�vendors�and�material�

suppliers to reduce energy consumption in production

NTD/kWh Added Value of unit power usage is 1.13 times of 
nationwide average and 1.72 times industrial average

Water Conservation •�Reduce�unit�wafer�water�usage�to�2%�below�
the year 2010 level by 2015
•�Reduce�unit�wafer�water�usage�to�30%�

below the year 2010 level by 2020

Liter/8-inch wafer equivalent- mask layer Unit wafer water usage in 2015 were 29% less than 
2010, achieved 2015 goal; 3.7% less than 2014

•�Support�governmental�policy�to�adopt�the�use�of�municipal�
recovery 
water

•�Evaluate�to�build�the�wastewater�recovery�plantNTD/Ton Added Value of unit water usage is 18.59 times of 
nationwide average and 5.01 times industrial average

Waste Management •�Achieve�95%�and�above�waste�recycling�rate�
by 2015

Waste Recycling Rate (%) •�Achieved�a�waste�recycling�rate�of�more�than�95%�in�
2015, which is the 7th consecutive year greater than 
90%
•�Achieved�a�waste�landfill�rate�of�0.17%,�which�is�the�

6th consecutive year less than 1%

•�Requiring�process�tool�vendors�to�provide�low�chemical�
consumption tools
•�Collaborating�with�suppliers�to�develop�new�waste�recycling�

technologies

Pollution Control ”Zero pollution” for air emission, 
   wastewater, wastes and groundwater

Test results compliance rate (%); 
Governmental audit result

100% achievement in 2015 Continue to promote ISO 14001 Environmental Management 
System

Compliance with International 
Protocols

Fully comply with EU RoHS Legal compliance rate Fully complied with legal requirements in 2015 Continue to promote QC 080000 Hazardous Substance 
Management System
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Selection of Material Environmental Topics
TSMC has a long-term record of assisting governments in establishing 
regulations, promoting projects and providing recommendations. We 
understand the environmental concerns of stakeholders, including 
customers, investors, government and communities, through 
participation in environmental sustainable activities and the mailbox 
on our company’s website. Following material topic analysis of 
stakeholders’ concerns and the level of impact on our company, we 
have concluded that the most material environmental topics in 2015 
were global climate change, energy management, water management, 
pollution prevention, supplier environmental performances, green 
products, chemical management and external environmental impact 
assessment and control. (Please refer to 4.2.2 Supplier Management 
“Supply Chain Management” ✚ for supplier environmental 
performances, and 6.4.4.2 Safety and Health Management and 
Implementation “Occupational Safety and Health” ✚ for chemical 
management for other material topics in this Chapter.)

5.1 Material Environmental Topics

5.1.1 Climate Change
TSMC is Highly Concerned about Climate Change
Climate change is a major environmental concern for the United 
Nations as well as governments, societies, and industries around the 
world that impacts global ecosystems and human lifestyles, health 

and economy. TSMC believes corporations will inevitably be affected by 
climate change and should take responsibility for mitigation. Therefore, 
the “TSMC CSR Policy” and “TSMC Environmental Policy” approved by 
the Chairman declares that the response to climate change is one of 
our most important responsibilities and strategies. We continuously 
monitor global climate change and international response trends as 
one of our material enterprise risk management items to be evaluated 
and controlled, with regular reviews by senior executives, and reports 
are made to the Audit Committee of the TSMC Board of Directors.

5.1.1.1 TSMC’s Climate Change Response Strategy
Climate Change Management Process
The Corporate ESH Division is responsible for regular integration 
of goals, strategies and actions for climate change mitigation and 
adaption, and manages related units through a Plan-Do-Check-Act 
(PDCA) cycle. Due to the importance of climate change, TSMC has also 
established a “TSMC Carbon Management Platform” for regulatory 
compliance, process carbon reduction, and management of internal/
external carbon credits.

TSMC Climate Change Strategy
1. Do the best on what we can do
•�Consider both climate change mitigation and adaptation
•�Consider both green manufacturing and green products

2.  Expand core influences of our company and build on our 
achievements
•�Lead to establish a low carbon supply chain and build climate 

change adaptability
•�Integrate industry, government and academia to solve climate 

change issues

TSMC’s Approaches to Climate Change Response
TSMC not only continues to inventory and reduce its own greenhouse 
gas (GHG) emissions, but also takes action on climate change 
mitigation and adaption in cooperation with industry, government and 
academia, including risk assessment and measures such as flood and 
drought control. These measures have grown to gradually cover TSMC’s 
supply chain in recent years, and we monitor our progress in mitigation 
through product carbon footprints and water footprints. These 
measures also reduce operational risk for the company caused by 
climate change, and help to fulfill the company’s social responsibility.

In practice, TSMC responds to climate change impacts through  an 
enterprise risk management approach.
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Monitoring Climate Change Risks and Opportunities in Three Dimensions

Dimension Aspects Risk Opportunity Management

Regulations Cap and trade schemes Reduction in production capacity Medium-High Maximized the production capacity 
because of the lowest emission

Medium •�Continue�to�monitor�legislative�trends�and�elaborate�the�action�
plans
•�Communicate�with�the�authorities�to�prioritize�the�regulation�of�

cap and trade scheme
•�Communicate�with�governments�through�industrial�organizations�

and associations to set reasonable and feasible legal 
requirements
•�Keep�update�the�carbon�footprint�of�products�and�become�a�

standard in semiconductor industry
•�Collaborate�with�process�tool�suppliers�to�lowering�the�energy�

and raw materials consumed per unit area in the manufacturing 
stage

Fuel/Energy taxes and 
regulations

Increased operational cost Medium-High Encouraged renewable energy/
carbon capture and storage/Energy 
saving conduct development to reduce 
operational cost.

Medium-High

Emission reporting obligations Increased operational cost Low Encouraged the emission reduction to 
gain more carbon credits.

Low-Medium

Voluntary Agreements Increased capital cost Low-Medium Encourage the emission reduction to 
gain more carbon credits.

Low-Medium

Product efficiency regulations 
and standards

Reduced demand for goods Low Increased demand for high efficiency 
products

Medium-High

Physical changes Precipitation extremes and 
droughts and typhoons

Reduction/disruption in production 
capacity

Low-Medium Required for a higher adapted 
production capacity

Low-Medium •�Collaborate�with�central�governments�to�assess�and�mitigate�
climate natural disaster risk in three Taiwan Science Parks
•�Assess�flood�potential�caused�by�climate�change�and�develop�risk�

mitigation mechanisms
•�Raise�the�foundation�height�of�newly�constructed�fabs�and�install�

floodgates for fabs located in low-altitude areas

Average temperature and sea 
level Rising 

Reduction/disruption in production 
capacity

Low-Medium Required for a higher adapted 
production capacity

Low-Medium

Others Reputation Reduced stock price Medium-High Recognized by surpass the 
requirements 

Medium-High •�Not�only�meet�local�and�international�code�requirements,�but�
also surpass the requirements to reach higher environmental 
performance
•�Share�experience�with�industries�for�the�common�good�
•�Assist�and�require�TSMC�suppliers�to�establish�a�GHG�inventory�

system and conduct reduction programs

Consumer Behavior Reduced demand for goods Medium-High Increased demand for lower carbon 
footprint products

Medium-High

 Supply chain Increased operational cost Medium Enhanced the stability of our supply 
chain

Low-Medium

 Socio-economic condition Reduction/disruption in production 
capacity

Medium Reduced the impact of higher power 
loading season by energy saving 
conduct

Medium
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shuttle buses and product shipping. (2) Carbon footprint database: 
raw materials production and transportation, waste disposal and 
transportation.

5.1.1.2 Greenhouse Gas Inventory
TSMC believes reducing GHG emissions is a key method for mitigating 
global warming and climate change, and conducting an inventory 
provides supporting data for reduction. An accurate inventory allows 
us to set priorities and reduction goals, raise the efficiency of the 
reduction process, and confirm reduction results. Therefore, we believe 
it is better to inventory greenhouse gases as early as possible.

TSMC believes that a company must know its actual GHG emissions 
as the first step toward energy conservation and carbon reduction, and 
has made this reduction an important part of its green supply chain 
since 2008. In addition to organization-level inventory, TSMC has also 
extended carbon inventories to our supply chain. In doing this, TSMC 
can establish a capability for product-level carbon footprint inventory 
and carbon management, thus increasing the competitive advantage of 
the products we manufacture. These efforts have won recognition from 
government, domestic and international environmental groups, major 
investors, and customers.

TSMC’s GHG emissions can be categorized into Scope 1, 2 and 
3 sources. Scope 1 emissions are the direct emissions of TSMC 
fabs including process gases (PFCs, HFC, N2O, CH4 and CO2), fuel 
combustion such as natural gas, gasoline and diesel, and fugitive 
emissions from septic tanks and firefighting equipment. Scope 2 
emissions are mainly indirect emissions coming from purchased 
energy such as electricity and steam. TSMC’s scope 2 emissions are 
primarily from purchased electricity. Scope 3 emissions are mainly 
indirect emissions including employee business travel, product and raw 
material transportation, suppliers’ manufacturing, and waste disposal. 
Scope 1 and 2 emissions are calculated according to our annual 
inventory data; Scope 3 emissions are estimated by: (1) Statistical 
data: employees’ business travel distances, and fuel consumed by 

In 2005, TSMC set up a GHG emissions inventory procedure for each 
TSMC fab in Taiwan. Each fab is required to complete scope 1 and 
scope 2 GHG emissions inventory for the previous year and receive 
official ISO 14064-1 certification issued by an external verification party. 
TSMC also set up a dedicated internal ESH information system for each 
fab to register GHG inventory data regularly.

TSMC China and WaferTech have also adopted ISO 14064-1 standards 
and gained 3rd party certification for their GHG inventory as well, and 
submit their inventory results to TSMC headquarters annually.

TSMC annual Scope 1&2 GHG inventories are as below. 

CH4

Power

HFCs

CO2

SF6

N2O

PFC

NF3

Scope 2 Indirect
Emissions (70%)

Scope 1 Direct 
Emissions

 (30%)

2015 TSMC 
GHG Emissions 

Composition 

Note:  TSMC Taiwan fabs’ scope 2 GHG emissions have been revised according to the 
newest electricity emission factor announced by the Bureau of Energy, Ministry 
of Economic Affairs, R.O.C.

2011 2012 2013 2014 2015

TSMC Scope 1 GHG Emissions

Taiwan Sites (Ton CO2e) Oversea Sites (Ton CO2e)
All Sites (Ton CO2e/8” Equivalent-Layer)

323,856
1,051,254

271,644
1,291,662

272,956
1,443,218

458,360
1,655,498

460,983
1,566,662

0.0029 0.00270.0030

0.0032

0.0034

2011 2012 2013 2014 2015

TSMC Scope 2 GHG Emissions

Taiwan Sites (Ton CO2e) Oversea Sites (Ton CO2e)
All Sites (Ton CO2e/8” Equivalent-Layer)

275,898
2,345,625

304,216
2,738,598

295,948
3,211,022

303,086
3,939,172

326,880
4,315,766

0.0057 0.0061
0.00590.00620.0064
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GHG Information Disclosure
TSMC takes a pro-active attitude towards carbon disclosure, and 
publicly discloses climate change information through a variety of 
channels. We constantly review ourselves and obtain recommendations 
from external parties through continuous information disclosure. The 
related disclosure channels are as follows:
•�Since 2006, TSMC voluntarily reports GHG inventory data to the 

Taiwan Semiconductor Industry Association (TSIA) and the Taiwan 
Environmental Protection Administration (EPA), Executive Yuan.
•�Since 2005, TSMC has participated in an annual survey held by the 

nonprofit Carbon Disclosure Project (CDP), which includes GHG 
emission and reduction information for all TSMC fabs, subsidiaries,  
TSMC also takes further action to review the regulatory, natural 
disaster, financial, and operational risks and opportunities created 
by global climate change. The related information is disclosed on the 
CDP website.✚
•�TSMC has disclosed GHG emissions and reduction-related information 

for evaluation by the Dow Jones Sustainability Indices every year since 
2001.
•�Our GHG-related information has been disclosed in this CR report 

on our company website annually since 2008. TSMC also provides 
information to customers and investors upon request.

5.1.1.3 Climate Change Mitigation
Initiating TSMC Carbon Management
Taiwan government amended “Greenhouse Gas Reduction and 
Management Act” and submitted its NDC (National Determined 
Contribution) to UNFCCC (United Nations Framework Convention on 
Climate Change) for COP21 (21th Conference of the Parties, COP21) in 
2015. The short-term and long term GHG reduction goals of Taiwan are 
in the articles. To keep working on energy saving and carbon emission 
reduction are not enough to face the challenge of carbon emission cap 
in the future.

Following this trend, TSMC understands that the three issues of 
regulatory restrictions, carbon emission reduction, and external 
carbon credits me be reviewed and balance in total. The company also 
understands that the monetization of carbon credits will influence 
our sustainable development. Therefore, TSMC initiated a carbon 
management platform with a cross-function team to integrate 
regulatory information, emissions status monitoring and forecasts, 
and reduction activities to gain additional external carbon credits to 
ensure sufficiency for our emissions and future expansion under the 
annually tightening regulatory requirements. The platform is hosted by 
senior managers and takes both corporate operational risk control and 
environmental protection social responsibility into consideration. The 
cross-function team includes Corporate ESH, Operation and Financial 
organizations take their own responsibilities and collaborate closely to 
reach a tremendous integrated performance.

GHG Emission Reduction
1. Scope 1 GHG direct emission reduction
•�Achievement of 2000~2010 PFC Emission Reduction Commitment
The semiconductor manufacturing process generally uses 
perfluorinated compounds (PFCs) such as CF4, C2F6, SF6, NF3, CHF3, 
C3F8, and C4F8, which are the major scope 1 greenhouse gas emissions 
from the manufacturing process. After many years’ effort, TSMC has 
achieved its goal of reducing perfluorinated compound emissions to 
less than 90% of the average emission level of 1997 and 1999 in 2010. 
This emission target remains fixed as TSMC continues to grow and 
construct new fabs, and has been a great challenge to us.

•�Establish a More Aggressive PFC Emission Reduction Goal of Year 
2020

TSMC actively participated in the World Semiconductor Council’s 
establishment of a global voluntary PFC reduction goal for the year 
2020. TSMC integrated past experience to develop best practices, which 
were recommended by the Taiwan Semiconductor Industry Association 
and adopted by World Semiconductor Council member companies as 
major measures to achieve these organizations’ 2020 reduction goals. 
TSMC continues to follow WSC best practices to conduct greenhouse 
gas reduction at all facilities including subsidiaries WaferTech and 
TSMC China. In 2013, TSMC achieved a unit wafer PFC reduction goal 
of 30% below the 2010 level before 2020. 

TSMC attaches great importance to climate change impact is not 
satisfied with achieving the WSC's PFC emission reduction commitment 
ahead of schedule. We have established more aggressive new goals for 
2020, which are as follows:
1.  Amended the unit wafer emission reduction goal from the original 

30% reduction to 60% reduction.
2.  Established a new absolute emission reduction goal of 20% reduction 

compared to 2010 level.
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TSMC continues to reduce GHG emissions even as production keeps 
growing. In 2015, unit wafer PFC emissions were not only 46.7% below 
2010 levels, total PFC emissions were down 1.6% from 2014 even 
though production grew 6.1%, the first absolute reduction in recent 
years and a mark of our efforts in environmental sustainability.

2.  Scope 2 GHG indirect emission reduction – Continue to Promote 
Energy Conservation Projects

Since TSMC’s Scope 2 GHG emissions are primarily from purchased 
electricity, continued promotion of energy conservation projects can 
continue to reduce our Scope 2 GHG emissions. Please refer to 5.1.2 
“Energy Management” ✚ in this report for details.

5.1.1.4 Climate Change Adaption
Collaborating with the Central Government to Evaluate and Control 
Climate Change Risk
TSMC and other semiconductor companies gained the support of the 
Science Park Industrial Association, Science Park Administration, 
National Science Council, Water Resources Agency, Taipower, and 
Taiwan Water Corporation to reevaluate risks caused by climate change 
and extreme weather, including: interruptions to water supply, power 
supply, gas supply, transportation and communication, as well as flood 
damage, wind damage, and drought. These re-evaluations will be used 
to develop response and improvement programs for implementation in 
the Hsinchu, Taichung and Tainan Science Parks.

The core considerations of the climate change risk assessment project 
for the Hsinchu, Central, and Southern Taiwan Science Parks are:
•�The risks of typhoons and flooding
•�Long-term drought risks
•�Climate change risks that may lead to the restriction of industrial 

development

Climate change risk control strategy:
•�Mid-term and long-term risk control
•�Disaster emergency response
•�Establishing related reference standards for future new construction

5.1.1.5 Supply Chain Climate Change Management
TSMC not only engages in climate change management but also 
requests and assists suppliers to follow. Our measures are below:
• Energy saving and carbon reduction management: TSMC’s major raw 

material suppliers are required to collect carbon inventory data in their 
manufacturing plants and provide carbon reduction performance data.

• Water resources and water management: TSMC’s major raw 
material suppliers are required to collect water inventory data in their 
manufacturing plants to establish a water footprint, and to provide a 
specific water resource management plan.

• Climate change risk management: Due to the increased risk 
of storms, water shortage, flooding and transportation and 
communication disruption in recent years resulting from global 
climate change, we require our major raw material suppliers to 
prepare contingency plans, such as support from overseas production, 
to reduce the impact of such an event.

TSMC will lead our suppliers to execute more aggressive actions for 
mitigating climate change risk and reducing greenhouse effect. For 
example, we will ask manufacturing process equipment vendors to 
enhance their product design to save energy/water consumption and 
reduce waste production. 

Note:  our major raw material suppliers account for 80% of total raw materials 
purchased by TSMC

5.1.2 Energy Management
Green Fab Committee Promotes Energy, Water Saving and 
Other Green Programs
•�Goal setting: The Green Fab Committee sets the Company’s short, 

middle and long term energy saving and waste reduction goals.
•�Determine the major objectives of energy saving and water reduction 

in for next stage: The Committee will focus on innovative energy-
saving designs for process equipment and continuous energy saving 
improvement for facility systems. 
•  Promote collaboration between upstream and downstream 

companies: Lead major international semiconductor equipment 
vendors and collaborate to create innovative energy-saving designs.

•  Clear operational responsibility: The Green Fab Committee is fully 
responsible for energy saving. 

At the end of 2010, TSMC set up a dedicated cross-department Green 
Fab Committee hosted by a VP of Operations, which consists of the 
technical board, facility, new fab engineering, equipment, procurement, 
material management and environmental and safety personnel. The 
committee defines energy conservation indices and proposes action 
plans to reduce energy consumption efficiently and achieve a better 
level of unit energy consumption. Beginning in 2013, the committee 
expanded its scope to include the reduction of raw materials and scrap 
parts, and the improvement of effluent wastewater and air emission 
quality.

In the Green Fab Committee, technical boards focus on improving 
energy efficiency of the facility and process tools in existing fabs, and 
transfer their experience to adopt as standards for new fabs and new 
process tools; the new fab planning department adopts the best-known 
energy-conserving designs for new fab construction. At the same 
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time, TSMC will also aim to purchase energy-efficient equipment by 
adjusting procurement specifications and encouraging and promoting 
green certification by suppliers. The committee also invites experts 
from procurement, materials management, equipment and process 
to participate so as to execute broader and deeper environmental 
sustainability from source reduction to expand the scope of resource 
recovery.

In addition to ongoing projects, starting from 2016, the Green Fab 
Committee will focus on planning and implementing short-term, 
mid-term and long-term greenhouse gas reduction according to the 
conclusions of Paris Climate Conference. The committee will continue 
promoting ISO 50001 to analyze production models to improve energy 
efficiency as well as introducing energy saving best practices in new 
process equipment design frameworks. The committee will work with 
equipment vendors to establish the energy saving design specifications 
and use these specifications as a benchmark for achievements. The 
Committee will also introduce a 3rd party certification mechanism 
to improve the feasibility and credibility of performance tracking, if 
necessary.

Energy Use Status
As Taiwan’s land area is small, and the development of renewable 
energy is limited, electric power currently comes primarily from 
coal and gas-fired generators, which emit large amounts of CO2 
despite efforts by the power company to improve efficiency. TSMC’s 
primary source of energy is electric power, followed by natural gas. 
Consumption of other types of energy is negligible. TSMC’s total energy 
consumption in 2015 was 32,095 trillion Joules. The majority is power 
usage, which is about 95% of total energy consumption. Second is 
natural gas, which is about 5% of total energy consumption. Diesel 
consumption is less than 0.05% total energy consumption.

Note 1.  TSMC’s annual power consumption is based on monthly power companies’ 
bills, the conversion unit is 1 kWh = 3.6 million joules.

Note 2.  TSMC’s annual energy consumption is based on monthly natural gas 
companies’ bills, the conversion unit is 1 cubic meter of natural gas = 37.26 
million joules.

Note 3.  TSMC’s annual diesel consumption is less than five ten thousandths, not 
shown on the chart.

Renewable Energy Application
The Taiwan government continues to establish sources of renewable 
energy, and TSMC is pleased to see this development. The Company  
purchased 100 million kWh of green power in 2015 to support the 
government’s policy and became the biggest green power purchaser 
accounting for 64.1% of total green energy sold. TSMC fabs have 
also installed solar panel to generate renewable energy used in our 
facilities. As of 2015, our total solar panel capacity is 1,301 kW, which 
has generated 5.37 trillion Joules and was equal to 1.49 million kWh in 
2015. The above measures have reduced CO2 emission by about 50,000 
tons in total.

TSMC supported Taiwan government renewable energy development, and 
received a gift “Ginkgo tree sapling” from Mr. Chen-Chung Deng, the Minister 
of the Ministry of Economic Affairs, R.O.C.

Energy Intensity
TSMC’s revenue in 2015 wa NT$843.497 billion, which is the 
denominator for energy intensity calculation. TSMC slightly increased 
its energy consumption per NT$ revenue by 1.2% from 0.0376 million 
Joules in 2014 to 0.0381 million Joules in 2015. The main reason for 
the growth in energy intensity was due to the increase in advanced 
technology production and process complexity.

2011 2012 2013 2014 2015

TSMC Energy Consumption Unit: Trillion Joules

Power Consumption Natural Gas Consumption

1,148
17,215

1,182
19,825

1,339
22,424

1,511
27,162

1,621
30,456

2011 2012 2013 2014 2015

TSMC Energy Intensity  

Energy Intensity (Million Joules/USD Revenue)
Energy Intensity (Million Joules/NTD Revenue)

1.26

0.0430

1.23

0.0415

1.18

0.0398

1.14

0.0376

1.21

0.0381
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Power Consumption Records
TSMC continuously promotes energy saving and primarily focuses on 
facilities systems. In the past two years, we have also increased our 
efforts to reduce consumption by manufacturing equipment. The power 
consumption density as calculated by wafer area is highly dependent on 
photo mask layers and production ramp-up in new fabs. According to the 
energy consumption goal of the International Technology Roadmap of 
Semiconductors (ITRS) and the statistical data of World Semiconductor 
Council (WSC), the complexity of logic ICs (foundry’s major product) is 
higher than standard memory and results in higher power consumption. 
TSMC is nonetheless one of the semiconductor industry’s most energy-
efficient companies, and continues to implement additional power-saving 
measures. TSMC power consumption per 8-inch wafer equivalent per 
mask layer increased 1% from 9.8 kWh in 2014 to 9.9 kWh in 2015 due to 
the increase in advanced technology production and process complexity. 
However, 2015 was 6.6% lower compared to 10.6 kWh in 2010, which 
reached our mid-term energy-saving goal of 2%.

Note 1:  The statistical data for power consumption includes all fabs in Taiwan, as 
well as all overseas fabs, packing and testing facilities, bumping, EBO, R&D, 
and power consumed by non-production activities.

Note 2:  The statistical data for unit power consumption density is for the power 
usage of wafer fabs in Taiwan and overseas. Beginning in 2009, this index was 
rationalized by introducing a layer index due to product complexity.

Direct Energy Use Status
TSMC’s direct energy consumption includes natural gas and diesel 
fuels. In TSMC, natural gas is mainly used for boilers and Volatile 
Organic Compounds (VOC) treatment systems, and diesel fuel is 
used for emergency power generators and fire pumps. In 2015, TSMC 
consumed 0.053 cubic meter natural gas per 8-inch wafer per mask 
layer, which is 5.7% increase comparing to 0.053 cubic meter in 2014. 
The main reason of the growth is due to our mass installation of 
burning type Perfluorinated Compounds abatement system. Although 
the natural gas usage is increased, the greenhouse gas emission is 
decreased effectively.

Diesel is primarily used in emergency power generators and fire 
pumps, which are only engaged during power supply disruptions, 
emergencies, and scheduled tests. Diesel is not a direct energy source 
for production and we used about 497,000 liters in 2015.

Note 1:  The statistical data for natural gas consumption includes all fabs in Taiwan, 
as well as all overseas fabs, packaging and testing facilities, bumping, EBO, 
R&D, and natural gas consumed by non-production activities.

Note 2:  The statistical data for unit natural gas consumption density is for the natural 
gas usage of wafer fabs in Taiwan and overseas. Beginning in 2009, this index 
was rationalized by introducing a layer index due to product complexity.

Note: TSMC total power consumption is growing along with production growth

2011 2012 2013 2014 2015

TSMC Power Consumption Unit: Million kWh

Power Consumption (Taiwan)
Power Consumption (Overseas)

400
4,382

435
5,072

447
5,782

456
7,089

500
7,970

2011 2012 2013 2014 2015

TSMC Unit Power Consumption  

Power Consumption per Wafer-layer (kWh/8” wafer-layers)

10.7 10.5 10.2
9.8 9.9

2011 2012 2013 2014 2015

TSMC Natural Gas Consumption Unit: Thousand NM3

Natural Gas Consumption (Taiwan)
Natural Gas Consumption (Overseas)

9,255
21,548

8,314
23,413

8,171
27,763

7,809
32,726

7,763
35,733

2011 2012 2013 2014 2015

TSMC Unit Natural Gas Consumption  

Nm3/8” wafer-layers

0.066
0.061

0.058
0.053 0.056
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Energy Saving Measures
Major Power-Saving Activities in 2015
In 2015, TSMC continued to successfully complete a number of energy conservation programs in facility 
systems as well as process equipment. Major activities are listed below.

Category Energy Saving Approach Energy Saving 
(Unit: kWh/year)

Utility Add Polarized Refrigerant Oil additive to enhance chillers’ heat exchange 
efficiency

24,364,175

To minimize energy consumption, dynamically adjusted chill system setting 
according to the seasons and atmospheric conditions

17,993,855

Replace low-efficiency Uninterruptible Power Supply with high-efficiency types 14,963,525

Adopt frequency control for non full-load operating equipment in water 
treatment system for energy saving

12,965,610

Use Big data algorithm to find the best operation mode of  water  chilling 
systems and process cooling water system

12,263,020

Optimize cleanroom temperature control according to demand to reduce 
unnecessary use of ice water

8,688,844

Replace low-efficiency transformers and add related capacitors to improve 
power factor and reduce the loss of electricity transportation

7,233,807

Change to low energy consumption LED lighting 6,618,812

Install programmable and timing controller for lighting system to reduce power 
consumption

6,078,924

Introduce Air System Controller (ASC) for Compressed Air System to reduce 
back-up system units and improve energy efficiency

5,675,292

Replace hot water boiler with high efficiency heating pumps to improve power 
efficiency

4,000,000

Recycle cleanroom air exhaust used in non-cleanroom area by categorization 
to reduce energy consumption of humidity and temperature control

1,790,135

Production tool Replace aged vacuum pump by high-efficiency vacuum pump for process 
equipment load lock use to improve energy efficiency

4,788,625

Reduce power consumption for process equipment idle stage 1,611,840

 Major Natural Gas-Saving Activities in 2015
TSMC strives for natural gas conservation. For instance, the Company completely replaced natural gas boilers 
by using high efficiency heat pump in 2014 and uses natural gas as fuel for Volatile Organic Compounds (VOC) 
and PFC treatment systems. We reduce natural gas consumption by reducing heat loss, replacing heat sources, 
adopting heat recovery and efficiency improvement. Major activities are listed below.

Category Energy Saving Approach Natural Gas Reduction 
(Unit: Cubic meter/year)

Boiler Replace steam boiler by using supersonic humidifier for cleanroom 
humidification to save natural gas usage

5,190

VOC air pollutant 
treatment system

Installation of 3rd heat recovery system for natural gas saving 938,196

Replace aged burner and zeolite rotor for VOC treatment system for 
natural gas saving

519,070

Optimize burning control factors for VOC treatment system to save 
natural gas usage

29,000

Major Energy Saving Measures to be Promoted in 2016
TSMC announced at its Supply Chain Management Forum in December 2015 that it would collaborate with 
suppliers to work towards energy saving and waste reduction in coming years. These efforts are response 
to the United Nations Framework Convention on Climate Change (UNFCCC) 21th Conference of the Parties 
(COP21)  held in Paris and the “Greenhouse Gas Reduction and Management Act” established by Taiwan 
Environmental Protection Agency. Starting from 2016, we have collaborated with process equipment vendors 
to introduce energy saving and waste reduction designs at the R&D stage. These measures include reducing 
manufacturing power consumption by adopting energy saving components including motors, vacuum pumps 
and heaters as well as intelligent control systems for standby mode energy saving.

The achievements of the collaboration betweeen TSMC and suppliers will be a significant milestone for the 
global semiconductor industry on energy saving and waste reduction, and will make a major contribution to 
the issue of climate change.
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5.1.3 Water Resource Management
Water Resource Management is One of TSMC’s Top Issues 
in Climate Change
Water resource management is getting more important in most 
countries due to the detrimental impact of global climate change. The 
difference in rainfall between dry and rainy seasons in Taiwan has 
become increasingly extreme in recent years, and the risk of droughts 
and floods has become more apparent. These trends highlight the 
importance of water resource management, water saving and water 
shortage emergency response. TSMC is aware that extremes in average 
rainfall are the result of global warming and climate change. These 
issues may require decades to resolve, and during that time, water 
resource management is a necessary part of TSMC’s corporate climate 
change risk management and disaster adaptation. In addition, TSMC 
also acknowledges that water resource management requires very close 
collaboration with the government when compared to other climate 

change response measures. The combination of these factors has led 
TSMC to establish its water resource management policy and strategy.

TSMC Water Resource Management Policy and Strategy
TSMC’s goal is to be a leading global company in water resource 
management. Our water resource management policy is to promote water 
savings to reduce water usage per unit of production, and to promote 
collaboration between industries, government and academia to ensure 
that water shortages do not occur. Our strategy for reaching this goal is 
both to save water in daily operations and to adapt to water shortages, and 
implement these measures both internally and in our supply chain. TSMC’s 
daily water management is first to save water in the production process, 
followed by water reclamation and recycling measures. In addition, an 
effective real-time online water resource management platform helps 
TSMC significantly reduce water consumption.

TSMC’s core water resource management activities are focused on:
•�Collaborating with the central government to evaluate the climate 

change risk of Taiwan’s Science Parks, and to adopt measures 
reducing the impact of extreme climate disasters, beginning with 
basic infrastructure.
•�Conducting water resource diversification gradually: To collaborate 

with government on sewage recycle programs and execute wastewater 
recycling & reuse projects.
•�Sharing TSMC’s water saving experience to help other industries 

understand the importance of water resource risk and conduct water 
conservation together.
•�Promoting internal and supply chain water inventories, conserving 

water, establishing a water footprint, and setting up water saving goals.

Water Resource Risk Mitigation and Adaptation
TSMC believes that water risk is one of our major operation risks, which 
must be monitored and controlled to improve our competitiveness. 
Water risks include regulatory risk, physical risk and other risks. Our 
control measures are shown in the following table:

Dimension Aspect Risk Opportunity Management
Regulations The impact of new 

regulations
Increased operational cost Low-Medium Increased the production capacity in water 

shortage season by using reclaimed water
Low-Medium •�Communicate with governments through industrial organizations and associations to 

set reasonable and feasible legal requirements 
•�Collaborate with government on sewage recycle programs and execute wastewater 

recycling & reuse projects
•�Develop TMAH and NH3-N wastewater recycling and treatment systems to reduce 

hazardous substances in effluents and recycle resources in wastewater

Effluent standard Increased operational cost Low-Medium Encouraged process improvement to reduce raw 
material and operational cost 

Low-Medium

Physical changes Precipitation extremes and 
typhoons

Reduction/disruption in 
production capacity

Low-Medium Required for a higher adapted production 
capacity

Low-Medium •�Raise the foundation height of newly constructed fabs 
•�Collaborate with central governments to assess and mitigate climate natural disaster 

risk in three Taiwan Science Parks
•�Water saving conduct and enhance water reclaim rate
•�Develop waste water reclaimed system for future capacity expansion requirement

Droughts and water 
shortage

Reduction/disruption in 
production capacity

Medium-High Required for a higher adapted production 
capacity

Low-Medium

Others Reputation Reduced stock price Medium-High Recognized by surpass the requirements Medium-High •�Not only meet local and international code requirements, but also surpass the 
requirements to reach higher environmental performance
•�Sharing TSMC’s water saving experience to help other industries understand the 

importance of water resource risk and conduct water conservation together
•�Promoting supply chain water inventories, conserving water, establishing a water 

footprint, and setting up water saving goals

Supply chain Increased operational cost Medium Enhanced the stability of our supply chain Low-Medium

Socio-economic condition Reduction/disruption in 
production capacity

Medium Reduced the impact of drought by water saving 
conduct

Medium
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Collaboration with Local Authorities in Water Allocation 
and Conservation
Since water resources are inherently local, TSMC shares its water-
saving experiences with other semiconductor companies through the 
Association of Science Park Industries to promote water conservation. At 
the same time, TSMC collaborates with the Science Park Administration 
to discuss raw water allocation and emergency response plans for water 
shortages. TSMC has also successfully resolved many water quality 
issues, including wastewater ammonia nitrogen reduction. In addition, 
we continue to hold technical forums to discuss water reclamation 
and assist small facilities in the Science Park to perform good water 
resource management in order to achieve the Science Park’s goals and 
ensure long-term balance of supply and demand.

Actively Sharing Experience with External Parties
In recent years, TSMC and the Water Resource Agency of the R.O.C. 
Ministry of Economic Affairs jointly held a Water Recycling and Saving 
Demonstration in TSMC fabs located in Northern, Central and Southern 
Taiwan to share our experience and lead improvement in the water-
saving performance of Taiwan industries.

Proactively Identifying and Responding to Water Resource 
Risk 
TSMC understands that climate change can cause flooding and 
drought. We took the following actions to respond to water resource 
risks. 

•�Identified short-term and long-term water resource risks of the 
Science Parks in northern, central and southern Taiwan, where our 
fabs are located.
•�Developed and executed short-term and long-term water resource 

risk mitigation projects such as sewage and wastewater recycling.
•�Continuing to conserve water consumption in each fab.

Taiwan suffered a drought from January to May of 2015. A 7.5% 
water restriction was implemented in the western areas of Taiwan 
in March. TSMC established a cross-team organization for drought 
emergency response. The task of the organization was to plan and 
execute water reduction programs. All organization members -- Fab 
Operations, Facility, Corporate ESH, Customer Service, Production 
Planning and Public Relations – prepared water usage reduction and 
other emergency response actions in the meetings held weekly. We 
also collaborated with other companies located in Science Industrial 
Parks and discussed drought countermeasures. TSMC conquered the 
challenge without impact on manufacturing.

Total Water Usage
The primary water source for all TSMC fabs in Taiwan is city water 
supplied by Taiwan Water Corporation, and a small amount from rain 
water and air-conditioner condensed water. TSMC’s water use per 
8-inch wafer equivalent per mask layer in 2015 decreased significantly 
by 3.7% compared to 2014 from 46.3 liters to 44.6 liters.

Note 1:  TSMC annual water consumption statistic is calculated according to 
monthly water bill from the Taiwan Water Corp. The statistical data for 
water consumption includes all fabs in Taiwan, as well as all overseas fabs, 
packaging and testing facilities, bumping, EBO, R&D, and water consumed by 
non-production activities.

Note 2:  The statistical data for unit water consumption density is for the water usage 
of wafer fabs in Taiwan and overseas. Beginning in 2009, this index was 
rationalized by introducing a layer index due to product complexity.

Water Conservation – Reduction and Recycling
TSMC’s facilities collect process water discharges through independent 
drainages, and reuse the water for the manufacturing process or 
secondary uses after treatment. These secondary uses, which do not 
come into human contact, include make-up water of cooling towers 
and wet scrubbers, cleaning water for sludge dewatering filters in 
wastewater treatment systems, and toilet water. Secondary uses of 
water are also optimized to reduce make-up water quantity. In order 
to fully utilize water drainage from the manufacturing process, TSMC 
separates drain pipes into more than 20 categories based on their 
characteristics and more than 15 categories of treatment systems.

2011 2012 2013 2014 2015

TSMC Unit Water Consumption  

Water Consumption per Wafer-layer (Liter/8” wafer-layers)-All

59.8 58.9

51.5 46.3 44.6

2011 2012 2013 2014 2015

TSMC Water Consumption Unit: Million Cubic Meter

Water Consumption (Taiwan) Water Consumption (Overseas)

3.22
24.3

3.44
25.8

3.47
29.7

3.27
34.9

3.51
34.0
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TSMC is a fast-growing company, and in addition to adopting a 
minimum process water recycling rate of 85%, we also select low 
water consumption process tools, implement process water drainage 
segregation, set up process water reclamation systems in new factory 
construction, and continue promoting water-saving measures after 
mass production. The purpose of these measures is to reduce our 
raw water demand. TSMC also cooperates with industry experts to 
implement new technology for water reuse and material recovery in 
wastewater.

TSMC separates drain pipes into more than 20 categories based on their 
characteristics

Major Water Saving Measures in 2015
Since 2008, a number of TSMC fabs have achieved a process water 
recycling rate of higher than 90%, leading the global semiconductor 
industry. The total process water recycling rate for our fabs in Taiwan 
reached 87.3% in 2015, which met or exceeded the 85% criteria set 
by the Science Park Administration and also exceeded the worldwide 
semiconductor industry standards. TSMC’s major water saving 
measures are as follows:

Category Water Saving Measure
Water Usage 

Reduction 
(Unit: Tons/year)

Water Use 
Reduction

Adjust DI water usage in ECP process for 
city water saving

25,262

Improve sludge filter press cloth washing 
to reduce city water usage

7,300

Improve water input and output sequence 
of Makeup Air Unit to reduce city water 
usage

7,287 

Water 
Recycling

Recirculate washing water for Makeup 
Air Unit to reduce city water usage

1,169,505 

Reduce activated carbon tower reversed 
water usage according to water quality 
control in local scrubber wastewater 
reclaiming system

401,500 

Install H2O2 pre-treatment for local 
scrubber wastewater reclaiming system 
to increase water recycling rate

356,659

Improve Chemical Mechanical Polishing 
wastewater reclaiming system to 
increase water recycling

276,464

Water Saving Achievements and Process Recycling
In 2015, TSMC saved a total of 65.25 million tons of water, which can 
provide a town with population of 720,000 with one year of water, or 
more than 2.03 times the volume of Hsinchu’s Baoshan Reservoir II. 
TSMC uses each drop of water 3.5 times, which means the quantity of 
recycled water in one day is 2.5 times the water used in one day. 
Note:  (Recycled water quantity + City water usage) / City water usage = each drop of 

water used

90% of TSMC’s total water consumption is used in the manufacturing 
process. We recycle water for treatment according to water quality 
classification to achieve water recycling goals. For instance, there are 
25 categories of water discharges in our Fab 15 facility. We generate 18 
thousand tons recycled water a day, or 65,250 thousand tons a year in 
TSMC;s Taiwan fabs, which means we only need 90 thousand tons city 
water per day.

Advanced wastewater recycling system, which can also reduce energy and 
resource consumption and waste generation
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TSMC Water Conservation Performance in Recent 5 years
Item 2011 2012 2013 2014 2015

Average process water 
recycling rate (%)Note1

84.6 86.5 86.9 87.6 87.3

Process water saved 
(Million m3)

37.73 53.37 52.23 56.22 65.25

Water saved, measured 
by standard swimming 
poolsNote2

15,094 21,347 20,918 22,490 26,101

Water saved, measured by 
the full capacity of Baoshan 
Reservoir II Note3

1.17 1.66 1.63 1.75 2.03

Process water saving/Total 
water usage

 1.55 2.07  1.77  1.61 1.92

Note 1.  Average process water recycling rate is defined by the Science Park 
Administration.

Note 2.  A standard 50x25x2m swimming pool contains up to 2,500 cubic meter of 
water.

Note 3.  Baoshan Reservoir II is the major reservoir serving Hsinchu Science Park and 
the full capacity is 32.18 million tons

5.1.4 Pollution Prevention
TSMC believes that pollution prevention is one of a corporation’s most 
important responsibilities. TSMC’s pollution prevention is based on the 
ISO 14001 environmental management system, and uses the “Plan-Do-
Check-Act” management model to promote continuous improvement. 
We believe that conserving raw materials, energy, and resources as 
well as reducing waste and pollutants both saves production costs and 
protects the environment.

Pollution Prevention is the Bottom Line
Taiwan has very limited land, large population, and high density of 
industrial factories. Therefore, some of its environmental regulations 
may be among the strictest in the world. To address increasingly 
stringent environmental standards, TSMC has established good 
communication channels with the government, and participates in 
discussions in the early stages of legislation to facilitate reasonable 
and feasible standards. Each plant also performs assessments to 
evaluate conformity to new standards, and improvement and preventive 
measures are taken immediately if nonconformance is discovered.

TSMC has established comprehensive management and operations 
procedures for pipe-end treatments such as air and water pollution 
controls, and ensures these procedures are carried out precisely. 
TSMC has also installed monitoring systems on the discharging sides 
of pollution control facilities for online monitoring. Facility personnel 
follow emergency response and reporting procedures to take proper 
actions if operating conditions diverge from preset limits to avoid 
environmental pollution.

Resource Recycling is Our Consensus
For waste management, TSMC has transitioned from traditional 
“treatment and disposal” to a concept of effective resource 
management, and implements this concept in daily operations. We 
manage waste as a resource, categorize and collect waste at the 
source, raise waste recyclability, and also collaborate with waste 
treatment and recycling facilities to search for or develop possible 
recycling measures to reduce the amount of waste sent to incinerators 
and landfills. In addition, TSMC actively collaborates with raw material 
suppliers to reduce chemical usage and waste chemicals. We also 
study the feasibility of waste recycling by raw materials suppliers to 
reach our goal of sustainable resource recycling.

5.1.4.1 Source Reduction – Raw Materials Usage Reduction
TSMC seeks to optimize processes to minimize raw material use and 
waste production, protecting the environment while reducing costs at 
the same time. TSMC has a designated unit that periodically reviews 
raw materials reduction performance. Internally, we optimize our 
process recipe for raw material usage, which can not only reduce 
production cost but also reduce the generation of pollutants and 
wastes. Externally, we require our process tool suppliers to review and 
minimize their chemical usage step by step. In 2015, TSMC formed 
a cross-organization waste management taskforce co-led by the 
Senior VP of Material Management and Risk Management and a VP 
of Operations to promote company-wide waste reduction projects and 
conduct periodical review.

TSMC uses raw wafers as a major direct material in its manufacturing 
process. Raw wafers are composed of very high purity silicon, and 
cannot be recycled for wafer manufacturing processes. However, 
control wafers used for monitoring process conditions are reclaimed 
for reuse. We estimate one control wafer can be reused 10 times, which 
reduces both cost and waste.

5.1.4.2 Water Pollution Control
Strategy of Segregated Treatment, Strict Monitoring, and 
Environmental Protection before Production
TSMC’s water pollution control strategy is first to reduce pollutants 
in process wastewater, followed by water recycling and treatment 
of pollutants in water. Effluent water quality must be better than or 
compliant with governmental standards.

TSMC’s major water-using process is an ultra-pure water system 
which turns raw water into ultra-pure water, mainly used in process 
tools for cleaning chemical residue on wafer surfaces. To reduce total 
water usage, TSMC’s effluent water from ultra-pure water systems 

Table of Contents

Corporate Social 

Responsibility Policy

1 Overview

2 Stakeholder Engagement

3 Corporate Governance

4 Economic Dimension

5 Environmental Dimension
 5.1 Material Environmental 

Topics
 5.2 Environmental Dimension 

Special Topics

6 Social Dimension

7 Appendix



Environmental Dimension 70

and process tools are graded by purity. The cleanest is reused in the 
manufacturing process; the second grade taken from the recycling 
treatment is employed in secondary uses such as cooling-tower water. 
Wastewater that cannot be recycled is discharged to treatment facilities 
for final wastewater treatment.

TSMC adopts a strict front-end wastewater categorization strategy to 
improve treatment efficiency. Wafer fabs’ wastewater can be divided into 
fluoride, copper, ammonia, tetramethyl ammonium hydroxide, general 
acid, and various polishing wastewaters. All types of wastewater are 
strictly categorized at process tools, and collected to wastewater 
treatment facilities through separated piping. In order to manage these 
drains strictly, there are more than 20 categories of drainage types, 
carefully operated and maintained by professional teams to comply 
with the standards of the Science Park Administration (SPA). The water 
is then discharged to the SPA wastewater treatment plant for further 
treatment after professional teams ensure the discharge complies with 
SPA standards. The treated wastewater is discharged to rivers from 
the SPA’s wastewater treatment plants in compliance with wastewater 
discharge standards. The SPA also conducts random measurement of 
the discharges of each company in Science Park.

Measures for Wastewater Treatment Emergency Response
TSMC operates only after ensuring that the environment will not be 
polluted. Each fab is equipped with effective wastewater treatment 
systems, including complete backup systems such as emergency 
power supplies, to reduce the likelihood of abnormal discharge. Various 
wastewater and waste liquid storage tanks have been set up, as well 
as dikes for secondary leakage containment and leak sensors to 
monitor and stop the leakages immediately. We also established waste 
liquid collection tanks in chemicals and waste liquid truck areas. All 
TSMC Fabs have set up gates in rainwater drainage ditches to prevent 

chemical leaks to the external environment. Newly constructed sites 
have set up temporary storage tanks to collect leaked chemicals to 
be treated by legal compliance contractors or by internal wastewater 
treatment plants after the emergency has been resolved.

Operating status of all of TSMC wastewater treatment systems are 
monitored 24 hours a day by shift personnel. If operating conditions 
diverge from the preset limits, a warning signal is sent and wastewater 
discharge is halted. Data gathered for monitoring system effectiveness 
have been designated an important tracking item to ensure effluent 
quality.

In addition to hardware protection, TSMC also holds chemical disaster 
drills such as chemical truck leakage to familiarize our employees 
with chemical disaster treatment procedure, organization, emergency 
response equipment and supporting systems. We also strengthen the 
control of water and air pollution after the disaster to reduce impacts 
on the surrounding environment.

Chemical truck chemical leakage drill

Developing New Technologies in Response to New Regulations
In addition to complying with SPA standards, TSMC continually works 
with industries and universities to improve discharge quality in areas 
such as Chemical Oxygen Demand (COD), tetra-methyl ammonium 
hydroxide (TMAH) and NH3-N to reduce hazards to water bodies. 
Beginning in 2013, TSMC set up TMAH and NH3-N wastewater recycling 
and treatment systems to reduce hazardous substances in effluents 
and recycle resources in wastewater by controlling the flow of recycled 
materials from cradle to cradle to prevent secondary pollution.

The Science Park Administration added NH3-N and TMAH standards for 
influent in 2014. Due to long term monitoring and treatment technology 
preparation, TSMC has completed source reduction or treatment 
systems installation according to each fabs’ characteristics to ensure 
wastewater effluents comply with new standards.

In addition, TSMC continues to explore new wastewater treatment and 
chemical recycling technologies. For example, TSMC led the industry 
in performing a series of experiments to obtain the optimal processing 
technology for phosphorus acid wastewater recycled by external 
contractors and high-concentration hydrogen peroxide on-site reuse, 
which attests to our dedication to protect the environment.

Starting from 2015, TSMC led the development wafer fab wastewater 
recycling technology and successfully completed a pilot plant test by 
using Advanced Oxidation Process (AOP) combining Reverse Osmosis 
and ion-exchanging methodologies. The water treated by the pilot plant 
can be reused by wafer fabs. We will conduct continuous operation and 
use the wastewater effluent from the wastewater treatment plant of the 
Science Park for a pilot plant test in the near future.
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Major Wastewater Pollution Control Measures in 2015
Please refer to “Major Water Saving Measures” section in this report 
for TSMC’s water saving measures; our major wastewater quality 
improvement measures are as follows:
•�Installed TMAH wastewater recycling system in advanced fabs and 

some mature fabs to recycle TMAH to be used by other industries, 
which also reduces NH3-N in effluents.
•�Installed NH3-N wastewater treatment system in advanced fabs to 

reduce NH3-N in wastewater. The by-product ammonia sulfate is 
recycled by recycling contractors.
•�Reduced ammonia use in mature fabs to reduce NH3-N in wastewater.
•�Reduced COD (Chemical Oxygen Demand) in wastewater by using 

Reverse Osmosis. The condensed liquid is treated by qualified waste 
treatment contractors.
•�Reuse high concentration acid and alkaline from ion-exchanger or 

Reverse Osmosis as wastewater neutralization chemicals so as to 
reduce conductivity of wastewater.
•�Treat Chemical Mechanical Polishing process wastewater by using 

Ultra-filter to recycle solids and reduce its quantity in wastewater.

Wastewater Discharge Quantity
TSMC’s wastewater quantity per 8-inch wafer equivalent per mask 
layer in 2015 increased slightly by 2.0% compared to 2014 from 30.4 
liters to 31.0 liters due to the increase of advanced technology capacity 
and process complexity.

Note 1:  TSMC statistical data for wastewater discharge includes all fabs in Taiwan, as 
well as all overseas fabs, packaging and testing facilities, bumping, EBO, R&D, 
and wastewater consumed by non-production activities.

Note 2:  The stat istical data for unit wastewater discharge density is for the 
wastewater discharge of wafer fabs in Taiwan and overseas. Beginning in 
2009, this index was rationalized by introducing a layer index due to product 
complexity.

Wastewater Effluent Measurement Results
All TSMC fabs are equipped with continuous monitoring equipment 
to monitor and record changes in water quantity and quality, such 
as acidity, suspended solid, fluoride ion concentration and copper 
ion concentration for the fabs with copper process, in order to take 
appropriate responses when abnormal situations occur. We also 
conduct offsite sampling and analyze wastewater effluent quality at 
least four times a year, which provides a calibration reference for online 
analyzers, ensuring that TSMC complies with water quality standards.

In 2015, TSMC wastewater effluent quality data includes: pH between 
six to nine (SPA standard is five to nine), suspended solids were 
controlled from 0.25 to 220mg/L (SPA standard is below 300), and 
Chemical Oxygen Demand (COD) was controlled from 7.00 to 355mg/L 
(SPA standard is below 500), Fluoride ion was controlled within 13mg/
L (SPA standard is below 15) and Copper ion was controlled within 
2.7mg/L (SPA standard is below 3). In 2015, the Hsinchu Science Park 
Administration changed the limit for copper ion to 1mg/L, which is 
equal to the Drinking Water Standard in Taiwan. TSMC’s fabs in Hsinchu 
have enhanced equipment and treatment processes to comply with the 
new standard. In addition, the Taiwan Environmental Protection Agency 
approved the Environmental Impact Assessment (EIA) application for 
the Central Taiwan Science Park extension project in 2015. The EIA 
committed to a standard for copper ion in wastewater effluent of 0.8mg/
L, which is surpasses the Drinking Water Standard in Taiwan. TSMC 
fabs constructed in this Park will also comply with this standard.

2011 2012 2013 2014 2015

TSMC Unit Wastewater Discharge  

Wastewater Discharge per Wafer-layer (liter/8” wafer-layers)-All

43.6
38.1

35.5
30.4 31.0

2011 2012 2013 2014 2015

TSMC Wastewater Discharge Unit: Million Cubic Meter

Wastewater Discharge (Taiwan) Wastewater Discharge (Overseas)

2.88
15.1

2.60
16.3

2.69
19.0

2.70
19.1

2.79
21.4
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5.1.4.3 Air Pollution Control
Effective Treatment Based on Waste Air Specification
TSMC’s air pollution control strategy is to optimize process to reduce 
pollutants in air exhaust, and then to abate pollutants in air exhaust 
through high-efficiency equipment to comply with or surpass legal 
requirements. Air pollutant concentrations in TSMC’s exhaust are far 
below the standards required by Taiwan’s EPA, according to actual 
measurements performed over the years.

Wafer fabs emit three major types of exhaust: acid exhaust, base 
exhaust, and volatile organic compounds. Heat exhaust emitted 
by process equipment does not cause air pollution. Air pollution 
control systems depend on various categories and characteristics of 
pollutants. TSMC installs local scrubbers behind process tools in order 
to treat toxic, flammable, and PFC gases. First, high temperatures or 
other physical and chemical measures are used to significantly reduce 

TSMC Wastewater treatment system

the concentration of pollutants in tool exhaust. The gas is then inducted 
to central waste gas treatment equipment for endpoint treatment. 
Endpoint treatment includes zeolite-rotary-wheel absorbing equipment 
for volatile organic compounds (VOC) treatment and wet scrubber 
equipment for acid or base gases.

Stable Operation, Continuous Monitoring
The performance of all TSMC fabs, including overseas facilities, is 
fully compliant or exceeds the air pollutant emissions standards in the 
areas where they operate. TSMC has deployed high-performance air 
pollution control equipment with at least N+1 backup systems so that 
all pollution control equipment can continue waste gas control 24 hours 
a day, 365 days a year in case of equipment breakdown. Operational 
status of all TSMC air pollution control systems is monitored 24 hours 
a day by shift personnel. Data collected by system efficiency monitoring 
have been classified as an important tracking item in order to ensure 
air exhaust quality. In 2009, we added an electronic quarterly air 
pollution report system that can automatically confirm the accuracy of 
declarations.

To ensure normal equipment operations and reduce abnormal pollutant 
emissions, TSMC has installed backup systems, including power 
generation, to back up malfunctions of operation equipment. TSMC 
has also installed backup fuel supply systems for VOC pollution control 
equipment that will engage if the original fuel-the cleaner fuel natural 
gas supply systems experience difficulties.

Air Emissions Record
All TSMC fabs have installed zeolite-rotary-wheel absorbing equipment 
for volatile organic compounds (VOC) treatment. In 2015, the average 
removal efficiency of VOC exhaust remained at a relatively high level of 
95.3% in TSMC’s Taiwan fabs and 94.0% in overseas fabs, well above 
the standard for local regulations.

Note 1.  TSMC’s annual VOC is the average of all fabs in Taiwan, as well as all 
overseas fabs, bumping and R&D related to manufacturing process.

Note 2.  The statistical data for VOC emission includes all fabs in Taiwan, as well as 
all overseas fabs, packaging and testing facilities, bumping, EBO, and R&D.

Note 3.  Prior to 2009, VOC emission density was defined by total VOC emission 
quantity divided by total wafer out. Beginning in 2009, this index was 
rationalized by introducing a layer index due to product complexity.

Nitrogen oxides (NOx) and Sulfur oxides (SOx) are emitted a little from 
TSMC’s production. Based on the Taiwan EPA’s formula for calculating, 
TSMC estimates that our NOx emission was 50.33 tons and SOx 
emission was 27.54 tons in 2015.

5.1.4.4 Waste Management and Resource Recycling
TSMC has gone beyond compliance with waste cleaning and disposal 
regulations to monitoring of waste disposal activities and tracking 
of recycling product flows downstream, and has a designated waste 
resources management unit to treat waste as valuable resources to be 
recycled. In order to sustainably use our resources, the first priority of 

2011 2012 2013 2014 2015

TSMC VOC Destruction Removal Efficiency Unit: %

VOC Destruction Removal Efficiency (Taiwan)
VOC Destruction Removal Efficiency (Overseas)
VOC Destruction Removal Efficiency (ALL)

93.3
90.6

94.9
92.3

94.9
93.1

95.0
93.5

95.3
94.0

93.1 94.7 94.9 95.294.8
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our waste management is reduction; the second is waste reuse on-site 
and material recycling, followed by energy recovery, and finally disposal 
through incineration and landfill. In 2015, TSMC established on-site 
pre-treatment systems for waste sulfuric acid, which is reused in our 
wastewater treatment system. This action greatly reduces the usage of 
raw acids and supports our goal of zero waste. TSMC carefully selects 
waste disposal and recycling contractors and performs annual audits of 
certification documents and site operations. In order to monitor waste 
disposal activities, TSMC also adopts proactive actions to strengthen 
vendor auditing effectiveness. For example, all waste transportation 
contractors are requested to join the “GPS Satellite Fleet” so that all 
transportation routes and abnormal stays for all trucks can be traced 
(All contractors joined the system in 2015 ). In addition, all waste 
recycling and treatment vendors install CCTV in operation sites for the 
purpose of review and auditing in tracing waste receiving and handling 
status. In addition, TSMC has strengthened the tracking of flows of 
recycled product to ensure the appropriate reuse of the product. All 
these actions are to ensure legal and proper recycling and treatment of 
wastes. In 2015, TSMC initiated a “Waste Disposal Vendor Assessment 
Standard” with its technology industry partners. This standard is 
scheduled for completion in 2016, and expected to leverage the power 
of industry members to upgrade the overall quality of the waste 
disposal industry.

TSMC has made great efforts in reducing raw materials usage with 
significant achievements in waste reduction and recycling over the past 
decade. Although the categories of waste are growing more complex, 
TSMC continues to develop new waste recycling technology with suppliers 
to raise its recycling rate and reduce waste disposed in landfills. TSMC’s 
Taiwan sites continued to carry out reduction and recycling programs in 
2015, and our waste recycling rate reached 95%, while our landfill rate 
was below 1% for the sixth consecutive year. Our overseas subsidiaries are 
also endeavoring to improve their waste recycling rates.

TSMC Waste Quantity and Treatment Status Statistic

Category Scope 2010 2011 2012 2013 2014 2015

General waste (ton/year) Taiwan sites 24,688 25,523 33,158 42,180 61,026 132,427

Overseas sites 2,763 3,747 4,301 5,156 5,436 5,097

Hazardous waste (ton/year) Taiwan sites 61,243 67,588 90,596 101,100 140,024 152,164

Overseas sites 841 1,122 1,866 1,515 1,727 2,212

Waste recycling rate (%) Taiwan sites 92 91 93 93 93 95

Overseas sites 67 73 79 79 79 79

Waste landfill rate (%) Taiwan sites 0.665 0.381 0.425 0.19 0.2 0.2

Overseas sites 32.07 27.74 20.41 17.54 16.3 15.8

Note 1. Hazardous wastes are defined by local governments.
Note 2. Overseas sites include TSMC China and WaferTech.

Innovative 3R Waste Projects
In 2015, TSMC initiated several environmental programs which focused 
on raw chemical usage reduction, and reuse and recycling of used 
chemicals. For example:
• Sulfuric Acid and Peroxide Usage Reduction: TSMC’s process unit 

reduced usage of raw sulfuric acid and peroxide, which also reduced 
waste production In 2015, a total of 5,600 tons of raw sulfuric acid and 
peroxide was saved, and this also represents an equal weight or 5.2% 
reduction on waste sulfuric acid produced. 

• Waste Sulfuric Acid on-site Reuse: In TSMC, a waste sulfuric acid 
pretreatment system has been set up at all fabs to produce recycled 
sulfuric acid. This recycled acid is used on-site to react with ammonia 
waste to produce reusable ammonium sulfate 18,000 tons waste 
sulfuric acid was reused on-site in 2015.

• Waste Washing Chemical Reduction for Volatile Organic Compounds 
Abatement System: TSMC has set up a VOC washing waste condense 
system in Hsinchu, Taichung and Tainan sites. This system will 
condense and reduce at least 70% of waste produced during the 
maintenance of VOC abatement system.

• Chemical Waste Recycling Technology Development: TSMC worked 
with suppliers to recycle used developer chemical which can be re-
used in other industrial processes to conserve natural resources and 
reduce ammonia waste. A total of 20,240 tons of developer chemical 
was recycled and generated 4,100 tons product in 2015.

Computer Reuse and Recycling Campaign
TSMC fully supported ASUSTek Computer Inc.’s “Computer Reuse 
and Recycling Campaign”, which has also received support from the 
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28nm High Performance Compact (28HPC) for mobile computing 
and 28nm High Performance Compact Plus (28HPC+) for mobile 
computing to meet customers’ various needs for more advanced, 
energy-saving, and environmentally friendly products. 
•�TSMC continues to deliver Performance-per-Watt scaling in its 20nm 

SoC (20SoC), 16nm FinFET Plus (16FF+), and 10nm FinFET process 
technologies. With energy-efficient transistors and interconnects, the 
20nm SoC process can reduce total power consumption of the 28nm 
process by a third. By migrating from planar to FinFET technology, the 
16FF+ process can further reduce total power consumption to about 
30% of 28nm technology. TSMC’s 10nm technology continues FinFET 
evolution for even better performance and lower power; total power 
consumption is only 20% of 28nm technology. TSMC’s 16FF+ started 
volume production in mid-2015, only one year after the Company 
introduced 20nm technology. In addition, 10nm FinFET technology 
began customer product tape-out in the first quarter of 2016.
•�TSMC quickly ramped its 28nm and below technologies. Wafer revenue 

contribution from 28nm and below technologies grew significantly 
from 1% in 2011 to 48% in 2015. TSMC’s objective is to continue our 
R&D efforts in 28nm and below technologies and to increase the wafer 
revenue contribution from 28nm and below technologies, helping the 
Company achieve both profitable growth and energy savings.  

28nm-and-below Contribution to Total Wafer Revenue (Unit: %)

2011 2012 2013 2014 2015

1 12 30 42 48

TSMC-manufactured ICs are used in a broad variety of applications 
covering various segments of the computer, communications, 
consumer, industrial and other electronics markets. Through TSMC’s 
manufacturing technologies, customers’designs are realized and their 
products are incorporated into people’s lives. These chips, therefore, 
make significant contributions to the progress of modern society. TSMC 
works hard to achieve profitable growth while providing products that 
add environmental and social value. Listed below are several examples 
of how TSMC-manufactured products significantly contribute to the 
environment and society.

Environmental Contribution by TSMC Foundry Services
Continue to Drive Technology to Lower Power Consumption and Save 
Resources
•�TSMC continues to drive the development of advanced semiconductor 

process technologies to support customer designs that result in the 
most advanced, energy-saving, and environmentally friendly products 
to support sustainability. In each new technology generation, circuitry 
line widths shrink, making transistors smaller and reducing product 
power consumption. TSMC’s 28nm technology, for example, can 
accommodate approximately four times the number of electronic 
components as 55nm technology. ICs made with 28nm technology in 
active or standby mode consume roughly one-third the power of 55nm 
products, according to TSMC’s internal test results.
•�TSMC has led the dedicated foundry segment in offering 28nm 

process technology and shipped over 4.5 million wafers to customers 
in total from 2011 to 2015. TSMC provides 28nm High Performance 
(28HP), 28nm High Performance Low Power (28HPL), 28nm Low 
Power (28LP), 28nm High Performance Mobile Computing (28HPM), 

Ministry of Economic Affairs. TSMC has donated more than 69,479 used 
personal computers, notebook computers, and LCD monitors since 
2007, making up one-third of the total amount received in this project 
to become the largest donor.

Our purpose in participating in this campaign is to promote the concept 
of material recycling. Through this recycling campaign, refurbished 
computers are donated to students in rural elementary and junior high 
schools and to disadvantaged minorities to narrow the digital divide, 
caring for society and protecting the environment at the same time.

5.1.5 Green Products 
TSMC collaborates with its upstream material and equipment 
suppliers, design ecosystem partners and downstream assembly and 
testing service providers to minimize environmental impact. We reduce 
the resources and energy consumed for each unit of production and are 
able to provide more advanced, power efficient and ecologically sound 
products, such as lower-power-consumption chips for mobile devices, 
high-efficiency LED drivers chips for Flat Panel Display Backlighting 
and indoor/outdoor Solid State LED lighting, and "Energy Star" certified 
low standby AC-DC adaptors chips, etc. By leveraging TSMC’s superior 
energy-efficient technologies, these chips are used for supporting 
sustainable city infrastructure, greener vehicles, smart girds, and so on. 
In addition to helping customers design low-power, high-performance 
products to reduce resource consumption over the product’s life 
cycle, TSMC implements clean manufacturing practices that provide 
additional "Green Value" to customers and other stakeholders.
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Provide Leading Power Management IC Process with the Highest 
Efficiency
•�TSMC’s leading manufacturing technology helps customers design 

and manufacture green products. Power management ICs are the 
most notable green IC products. Power management ICs are the key 
components that regulate and supply power to all IC components. 
TSMC’s analog power technology R&D team uses 6-inch, 8-inch and 
12-inch wafer fabs to develop Bipolar-CMOS-DMOS (BCD) and Ultra-
High Voltage (UHV) technology, producing industry-leading power 
management chips with more stable and efficient power supplies and 
lower energy consumption for broad-based applications in consumer, 
communication, and computer markets. TSMC’s BCD is the best 
fit technology for high-efficiency LED drivers for Flat Panel Display 
Backlighting and indoor/outdoor Solid State LED lighting. In addition, 
TSMC’s UHV with 400V~800V options is the best fit technology for 
green product applications, such as “Energy Star” low standby AC-DC 
adaptors, Solid State LED lighting, and high-efficiency DC brushless 
motors.
•�TSMC also provides analog and power-friendly design platforms. 

Customers use these platforms to develop energy-saving products.  
•�Power management ICs generate material revenue to TSMC’s 

industrial market segment. In 2015, TSMC’s HV/Power technologies 
collectively shipped more than two million wafers to customers. In 
total, power management ICs manufactured by TSMC accounted 
for more than one-third of global computer, communication and 
consumer systems.

HV/Power Technologies Shipments (Unit: 8-inch equivalent wafer)

2011 2012 2013 2014 2015

>800K >1,000K >1,300K >1,800K >2,000K

Green Manufacturing that Lowers Energy Consumption
TSMC continues to develop technologies for more advanced and 
efficient manufacturing services that reduce energy/resource 
consumption and pollution per unit as well as power consumption 
and pollution during product use. In each new technology generation, 
circuitry line widths shrink, making circuits smaller and lowering the 
energy and raw materials consumed for per unit manufacturing. In 
addition, the Company continuously provides process simplification 
and new design methodology based upon its manufacturing excellence 
to help customers reduce design and process waste to produce more 
advanced, energy-saving and environmentally-friendly products. To 
see the total energy savings and benefits realized in 2015 through 
TSMC’s green manufacturing, please refer to page 81, “Environmental 
Accounting.” ✚

Social Contribution by TSMC Foundry Services
Unleash Customers’ Mobile and Wireless Chip Innovations that 
Enhance Mobility and Convenience
•�The rapid growth of smartphones and tablets in recent years reflects 

strong demand for mobile devices. Mobile devices offer remarkable 
convenience, and TSMC contributes significant value to these devices, 
including (1) New process technology helps chips achieve faster 
computing speeds in a smaller die area, leading to smaller form 
factors for these electronic devices. In addition, SoC technology 

 55nm 45nm 40nm 28nm 20SoC 16FF+ 10nm

Chip Die Size Cross-Technology Comparison  
Die size reduces as line width shrinks

1 0.53 0.48 0.25 0.13 0.12 0.068

 55LP 40LP 28HPM 20SoC 16FF+ 10nm
 (1.2V) (1.1V) (0.9V) (0.9V) (0.8V) (0.75V)

Chip Total Power Consumption 
Cross-Technology Comparison 
More power is saved as line width shrinks

1 0.6 0.3 0.2 0.09 0.06
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integrates more functions into one chip, reducing the total number 
of chips in electronic devices and resulting in a smaller system form 
factor; (2) new process technology also helps chips consume less 
energy. People can therefore use mobile devices for a longer period 
of time; and (3) with more convenient wireless connectivity such as 
3G/4G and WLAN/Bluetooth, people communicate more efficiently and 
can “work anytime and anywhere,” significantly improving the mobility 
of modern society. 
•�Mobile computing related products, such as Baseband, RF 

Transceiver, Application Processors (AP), Wireless Local Area network 
(WLAN), imaging sensors, and Near Field Communication (NFC), 
Bluetooth, GPS (Global Positioning System) among others, represent 
51% of TSMC wafer revenue in 2015. TSMC’s growth in recent years 
has largely been driven by the growing global demand for these mobile 
IC products.

Contribution of Mobile Computing Related Products to TSMC Wafer 
Revenue (Unit:%)

2011 2012 2013 2014 2015

36 40 44 48 51

Note: Mobile computing related products were re-classified in 2014.

Unleash Customers’ MEMS (Micro Electro Mechanical Systems) 
Innovations that Enhance Human Health and Safety 
•�In addition to smartphones, tablets, and many other consumer 

electronic devices, TSMC-manufactured MEMS chips are widely used 
in medical treatment and health care applications. By leveraging 
the Company’s advanced technologies, more and more chips for 
these applications are introduced to the market, providing major 
contributions to modern medicine. Customers’ MEMS products 

are used in a number of advanced medical treatments as well as 
in preventative health care applications. Examples include early 
warning systems to minimize the injury from falls for the elderly, 
systems to detect physiological changes, car safety systems and other 
applications that greatly enhance human health and safety.

TSMC Collaborates with Suppliers to Reduce Product 
Environmental Impact Footprints 
TSMC’s products take both quality and environmental impact into 
account. We believe that green products need to consider the entire 
product life cycle, including raw material mining, transportation, 
product manufacturing, use, and waste disposal to thoroughly evaluate 
environmental impact. The product carbon footprint, water footprint, or 
other environmental impact footprints are important indicators in the 
environmental performance of products.

Therefore, we require good hazardous substance management, 
pollution prevention, energy saving, waste reduction and other clean 
production measures in our own factories. We also require and assist 
suppliers to do so, and even require suppliers to require their suppliers 
to do so, in order to establish a green supply chain.

Standards Compliant with or Surpassing International 
Product Environmental Laws
By practicing QC 080000, TSMC ensures that products comply with 
regulatory and customer requirements, including:
• The EU Restriction of Hazardous Substance (RoHS): Restriction of 

hazardous substances in electric products including Lead (<1,000ppm), 
Cd (<100ppm), Hg (<1,000ppm), Cr6+ (<1,000ppm), PBB (<1,000ppm) 
and PBDE (<1,000ppm). The new RoHS 2.0 (EU) 2015/863 in 2015 
added 4 new restricted substances: Bis (2-ethylhexyl) phthalate 

(DEHP) (<1000ppm), Butyl benzyl phthalate (BBP) (<1000ppm), 
Dibutyl phthalate (DBP) (<1000ppm) and Diisobutyl phthalate (DIBP) 
(<1000ppm). All TSMC products are compliant with EU RoHS. TSMC 
continues to develop “lead-free” bumping to fulfill customers’ needs.

• Halogen-free Electronic Products: In general, our customers request 
the concentration of Bromine and Chlorine in products to be less than 
900ppm each, and less than 1,500ppm in total. All TSMC products are 
in compliance.

• Perfluorooctane Sulfonates (PFOS) Restriction Standards: TSMC has 
completely phased out PFOS from its process since 2010, all of our 
products are PFOS free.

• Perfluorooctanoic acid (PFOA) and its Related Substances 
Restrictions: TSMC understands that the PFOA and its related 
substances will be restricted in the future. In the beginning of 
2015, TSMC started to investigate raw materials and collaborated 
with suppliers on replacement programs, and will complete the 
replacement in 2017, totally phasing out these substances.

• EU REACH (Registration, Evaluation, Authorization and Restriction 
of Chemicals) Directive: All TSMC products are compliant with the 
REACH dangerous chemicals and SVHC (Substance of Very High 
Concern) limits.

• EU Waste Electrical and Electronic Equipment (WEEE) Directive: 
This regulation requires the recycling of electronic final products. 
TSMC’s products are not the final products and this law is not directly 
applicable. The semiconductor components are recycled along with 
electronic final products after use by consumers.

In addition to current global regulations and customer requirements, 
TSMC continues to monitor international regulation trends to prepare 
for response.
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Leading Suppliers to Complete Product Carbon Footprint 
and Water Footprint
TSMC continues to encourage and assist suppliers to set up 
greenhouse gas (GHG) and water inventory procedures. We collaborated 
with upstream and downstream partners to complete 12-inch wafer 
and packaged integrated circuit product carbon footprints, which 
passed third-party certification based on the British PAS2050 product 
carbon footprint standard in 2011. In 2012, TSMC also completed a 
product water footprint third party certification. In 2015, we continue to 
promote and establish product carbon footprints and water footprints, 
and completed  product carbon footprint and water footprint for all fabs 
in 2015 and received ISO 14067 and ISO 14046 third party certifications 
respectively. We not only can provide related information to customers 
but also can continue to promote carbon reduction and water saving in 
the supply chain and TSMC from a life cycle point of view.

According to the 2015 TSMC wafer product carbon footprint and water 
footprint inventory results, the wafer manufacturing stage accounts 
for 76% of the carbon footprint and 72% of the water footprint, while 
raw material production stages account for 24% and 28% respectively. 
Therefore, TSMC can effectively reduce product carbon footprint and 
water footprint by continuing to conduct carbon reduction and water 
saving in the wafer manufacturing process. TSMC also includes 
carbon reduction and water saving in our requirements to raw material 
suppliers. Please refer to the related chapters in this report for our 
approaches. 5.1.1.3 Climate Change Mitigation✚ ; 5.1.2 Energy 
Management✚ ; 5.1.3 Water Resource Management✚ ; 4.2.2.2 
Supplier Management ✚

Raw Materials Mining and 
Manufacturing Stages 28%

Wafer Manufacturing 
Stage 72%

TSMC Wafer 
Water 

Footprint

Raw Materials Mining and 
Manufacturing Stages 24%

Wafer Manufacturing 
Stage 76%

TSMC Wafer 
Carbon 

Footprint

Product Packing Materials Management and Reduction
TSMC uses recyclable plastic and paper as packing materials for 
shipping products. These packing materials comply with EU regulations 
requiring lead, cadmium, mercury and chromium (IV) concentration of 
less than 100ppm, and also contain no polyvinylchloride (PVC).

We reuse packing materials as much as possible to control usage. 
TSMC recycles packing materials from products shipped to customers 
and testing and assembly facilities for reuse after cleaning. Packing 
materials from raw wafers are also reused in product shipping. Our 
wafer shipping boxes are mostly made from reused sources. These 
measures have reduced both packing material consumption and waste 
generation. In 2015, we recycled about 65,000 sets of 12-inch waferbox 
(FOSB) from customers and assembly subcontractors, which is about 
22% of our 12-wafer shipping quantity.

5.1.6 Environmental Regulation Compliance
Taiwan has very limited land, large population, and high density of 
industrial factories. Therefore, some of its environmental regulations 
may be among the strictest in the world. To address increasingly 
stringent environmental standards, TSMC has established good 
communication channels with the government, and participates in 
discussions in the early stages of legislation to facilitate reasonable 
and feasible standards.

TSMC has established a comprehensive legal identification and 
registration system. Corporate ESH is responsible for environmental 
regulation identification and registration by each month, and will 
notify related units through an internal system. Each plant also 
performs assessments to evaluate conformity to new legal standards, 
and improvement and preventive measures are taken immediately if 
nonconformance is discovered to ensure full compliance. TSMC has 
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installed monitoring systems on the discharging sides of pollution 
control facilities for online monitoring. Facility personnel follow 
emergency response and reporting procedures to take proper actions if 
operating conditions diverge from preset limits to avoid environmental 
pollution and violating legal requirements. 

TSMC environmental legal compliance is verified by designated 
Industrial Safety and Environmental Protection departments in each 
manufacturing facility through daily audits. It is also included in 
the scope of annual audit on environmental management systems 
conducted by the external verification party. In addition, the Corporate 
Environmental, Safety & Health unit also selects topics for annual 
audits on legal compliance and environmental risk control to enhance 
the whole company’s ESH management, and to ensure environmental 
legal compliance of the company-wide operation.

TSMC and subsidiaries had no significant chemical leaks, 
environmental penalties, or fines in 2015.

5.1.7  External Environmental Impact Assessment 
(EIA) and Management

TSMC Taichung extension site EIA has passed the review of Taiwan 
EPA in March 2015. TSMC will follow the review conclusions and 
commitments to implement the related environmental protection 
programs so as to comply with EIA legal requirement and preserve 
environmental quality. 

The issue of bad air quality caused by PM2.5 (less than or equal to 
2.5µm particle matters) has caused great concern in Taiwan lately. 
Although very little PM2.5 is emitted or derived from semiconductor 
process, TSMC continues to pay attention to concerns and conducted 
a self-assessment. The assessment result found that VOC incineration 
after absorption and concentration might emit very small quantities 

of PM2.5, and is not the major source of air suspended particles. 
However, to reduce fine particulate PM2.5 air pollutants, within the EIA 
commitment, TSMC will assist the government to promote using eco-
fertilizer to reduce air pollutants emitted from direct burning of rice 
straws in every year after formal operation. Although the Taichung 
extension site is still under construction, in 2015, TSMC has started 
this project in advance collaborated with farmers to use eco-fertilizer 
to transfer rice straws to organic fertilizer, and successfully applied to 
415.6 hectares rice field.

In addition, TSMC reviewed and improved company’s environmental 
protection and health management procedures through learnings 
from EIA reviewing process. We introduced the concept of health risk 
assessment to enhance existing chemical management system, re-
checked the accuracy of chemical safety data sheets provided by 
suppliers to verify the completeness of hazardous substance list in our 
fabs. We can trace chemical substances from incoming, use and waste 
stages so as to evaluate the health risks of employees and external 
community residents accurately. The carcinogenicity of chemicals 
used in factories is highly concerned by employees and the society. 

TSMC reviews the hazards and exposure risks of new chemical before 
introduction in the R&D stage to ensure the health of employees and 
external residents.

Lately, the health risks of residents besides industrial areas have 
become a hot topic. Considering corporate social responsibility and 
leading to well control external health risk of Science Park, TSMC 
shared its chemical management experiences to governmental 
authorities and partners starting from 2015.

5.2 Environmental Dimension Special Topics
5.2.1 TSMC Green Building
TSMC began its Green Building Project in 2006, in which all new 
properties follow the standards of the USGBC Leadership in Energy and 
Environment Design (LEED) Rating System, and Taiwan Ecology, Energy 
Saving, Waste Reduction, and Health (EEWH) rating system. As of 2015, 
18 TSMC buildings have been certified by the USGBC LEED standard; 
two have obtained Platinum ratings, and 16 have gained Gold ratings; 
10 buildings have been certified with Taiwan EEWH Diamond ratings.
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Build a Balanced Working Environment of Ecology, Life and 
Production
After developing green buildings, TSMC aims to transform fabs in 
Hsinchu, Taichung, and Tainan into green campuses. The design 
concept are to to create a friendly, innovative, transparent, and 
sustainable environment. TSMC’s green campuses emphasize sharing 
of energy, resources, efficient energy and water conservation, as well 
as improving waste reduction. Friendly designs for plants and wildlife 
include trenches, ponds, an eco-corridor, islands, and variable porous 
waterfronts as well as native or adapted trees and shrubs to attract 
birds and butterflies with plentiful food. We aim to construct a natural 
ecosystem, and an interactive environment for animals and plants.

When TSMC plans for a new office building, we consider the demand 
of users and the interaction of man and nature. We design, leisure 
corners to provide a comfortable environment for employees and give 
them energy and innovation. Designing to use daylight and vegetated 
walls can not only reduce the energy consumption of lighting, but also 
lets employees take a breath and relax from the pressures of work.

Intelligent Control and Indoor Air Quality
As every employee works in a fab or office for more than 8 hours every 
day, providing a comfortable working environment can improve health, 
productivity, and quality of life. In addition to monitoring the operation 
status of equipment and the surrounding air quality, our systems shut 
down air conditioning and lighting according to schedule to reduce 
waste. CO2 sensors are installed in all densely occupied spaces, such 
as conference rooms, restaurant and lecture halls, and when CO2 
concentrations are higher than setting, HVAC systems supply outdoor air 
to reduce indoor air concentration and reduce discomfort. Comfortable 
lighting can also improve employee productivity; in addition to uniform 
illumination and soft color temperatures, we also provide everyone 
control over their own lighting fixtures, allowing them to turn them off 
when away from the office to reduce energy waste. Meeting rooms, copy 
rooms and toilets are designed to create negative pressure with respect 
to nearby spaces, increase the ventilation result in specified spaces to 
fulfill user demands and increase satisfaction.

Interior vegetated wall    Recreation center
Comfortable environment to inspire more energy and innovation

The Best Practice Green Building Award
TSMC Fab 15 office not only obtained USGBC LEED-NC Gold certification 
and Taiwan EEWH Diamond certification, but also won the 2015 “The 
Best Practice Green Building Award” of the Taiwan Green Building 
Council held, which was authorized by the Architecture and Building 
Research Institute of the Taiwan Ministry of the Interior, receiving 
recognition from experts and scholars. If a building is a metaphor of a 
city, the Fab 15 office aims to create a “New Green City”, providing the 
mental spaces for interaction all around the city, demonstrating TSMC’s 
values of sustainability, humanism, and caring.

Meeting room with good air quality

Fab 15 Office Building
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Installation Art – “If I can Make a Wish” by Jimmy Liao
TSMC collaborated with illustrator Jimmy Liao to create a “Jimmy art 
park” to provide a space for employees to relax. Through a few simple 
pictures and sculptures, the work represents placing hopes in sapling, 
and seeing it grow into a tree after hard work and dedication to pass 
through the “door of hope”. The message of dreams coming true 
encourages healing and positive energy to embrace dreams and the 
motivation and courage to continue.

Jimmy’s Pictures     Jimmy’s Art

Actively Sharing Green Building Experience
TSMC opens on-site touring of Green campus from 2007, continuing 
with Taiwan Green Building Council cooperation, Fab 12 Phase 4 as a 
“green building education demonstration base”, to hold routine green 
building visit. In addition, communicated with related industries, such 
as Formosa Plastics, AUO, ASE, Long chen Paper and Pegatron, etc., 
to discuss about the planning and execution of energy saving, water 
reclamation, waste reductions and green buildings. In 2015, guests 
included office of the President, the Executive Yuan, Ministry of Science 
and Technology, Architecture and Building Research Institute, Ministry 
of the Interior, Central Taiwan Science Park, Southern Taiwan Science 
Park and the Secretary of Zhejiang Jinhua Municipal Committee and 
other government units, National Cheng Kung University, National 
Central University, National Tsing Hua University and Beijing Tsing hua/

Zhejiang University EMBA, Tung Hai University, Feng Chia University, 
Shanghai Nanyang Model High School related departments, Institute 
of Nuclear Energy Research, Atomic Energy Council, Society of 
Entrepreneurs & Ecology, Apple computers and other representatives 
of private enterprises, totaling 1,344 people.to visit intelligent green 
campuses.

Chairman Morris Chang leads ROC President Ma Ying-Jeou on a visit of the 
TSMC Taichung site

Tung Hai University & Hong Kong Polytechnic University students touring 
the TSMC Taichung site

 2007 2008 2009 2010 2011 2012 2013 2014 2015

Annual Statistic Data of Green Campus 
Tour Participant

129 353 737 900 1,3851,044 1,749 1,085 1,344

129 482
1,219

2,119

3,163

4,548

6,297

7,382

8,726
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5.2.2 Environmental Cost and Benefit
Environmental Accounting
The purpose of TSMC’s environmental accounting system is to 
identify and calculate environmental costs for internal management. 
At the same time, we can also evaluate the cost reduction or 
economic benefits of environmental protection programs to promote 
economically efficient programs. With environmental costs expected to 
continue growing, environmental accounting can help us manage more 
effectively. In practice, TSMC’s environmental accounting measures 
define the various environmental costs and set up independent 
environmental account codes, then provide these to all units for use in 
annual budgeting. This online system can output data for environmental 
cost statistics.

Our economic benefit evaluation calculates cost savings for reduction 
of energy, water or waste as well as benefits from waste recycling 
according to our environmental protection programs.

The environmental benefits disclosed in this report include real 
income from projects such as waste recycling and savings from major 
environmental protection projects. In 2015, TSMC fabs completed 367 
environmental protection projects, and these benefits, in addition to 
benefits from waste recycling, totaled more than NT$1,057 million.

2015 Environmental Cost for TSMC Fabs in Taiwan 
Unit: NT$ thousands

Classification of 
Environmental Cost Description Investment Expense

1. Direct cost for reducing environmental impact

(1) Pollution Control Fees for air pollution control, water pollution control, and others. 4,904,897 3,232,928

(2) Resource Conservation Costs for resource (e.g. water) conservation. 1,557,383 -

(3) Waste Disposal and Recycling Costs for waste treatment (including recycling, incineration and landfill) - 1,048,089

2.  Indirect cost for reducing 
environmental impact (managerial 
cost)

(1) Cost of training (2) Environmental management system and certification 
expenditures (3) Environmental measurement and monitoring fees (4) Environmental 
protection product costs (5) Environmental protection organization fees

117,717 220,401

3. Other environment-related costs (1) Costs for decontamination and remediation (2) Environmental damage 
insurance and environmental taxes (3) Costs related to environmental settlement, 
compensations, penalties and lawsuits

- -

Total 6,579,997 4,501,418

2015 Environmental Efficiency of TSMC Fabs in Taiwan

Category Description Environmental 
Benefits

Efficiency 
(NT$ thousands)

1.  Energy and resource conservation 
and waste reduction projects

Energy saving: completed 152 projects Saved 161,007,753 
kWh power 
consumption

402,519

Water saving: completed 42 projects Saved 3,027,970 
tons water usage

105,979

Waste reduction: completed 173 projects Reduced 28,218 
tons waste

148,700

2. Income from waste recycling Recycling of used chemicals, wafers, targets, batteries, lamps, packaging materials, 
paper cardboard, metals, plastics, and other wastes

Recycled about 
270,000 tons waste

396,209

Total 1,053,407
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5.2.3  Strengthening Internal and External 
Environmental Education 

TSMC continues to raise employees’ environmental awareness through 
education programs, including new employee training, E-learning, 
family day, and the annual “Loving the Earth Begins with Me” program. 
In addition to professional environmental education courses, the 
“Loving the Earth Begins with Me” program makes use of designated 
environmental bulletin boards in each fab as well as promotional 
materials in elevators, restrooms, and employee publications to embed 
environmental concepts in employees’ everyday work and life. Our 
theme for 2015 was “Fun with the Environment in All Four Seasons”, 
selecting seasonal materials throughout the year to show colleagues 
how to support our water and power conservation measures. These 
campaigns convey environmental concepts that are reflected in 
our employees’ actions, and have led many departments to seek 
opportunities to conserve energy, save water, and reduce waste. In order 
to give employees easy access to up-to-date environmental knowledge, 
we maintain an internal environmental protection website which 
files related information and maintains links to global environmental 
protection-related websites.

External promotion activities not only include green supply chain 
management, but also active collaboration with academia, industries 
and local governments in our operation sites around the world. We aim 
to use our influence as a corporation to protect the environment and to 
meet our corporate social responsibilities.

Environmental Protection Posters in TSMC fabs

5.2.3.1  Strengthen Internal Environmental Education 
Activities

Enhance Employees’ Awareness of Environmental Education
TSMC held three environmental education volunteer camp sessions to 
energize and inform environmental education volunteers. The camps 
were aimed at helping volunteers develop new environmental education 
ideas, and find ways to guide students and children to get the best 
educational results so that the lessons are not only a part of their life, 
but inspire them to act from the heart.

Continue to Promote the company’s Internal Environmental, Safety 
and Health Incentive Programs
In 2012, we added an “Environmental Protection, Safety and Health 
(ESH)” category to existing Total Quality Excellence (TQE) activities 
and contests to encourage employees to continue improving ESH 
performance. Presentations at the annual TQE forum give different 
units at TSMC an opportunity to learn from each other. TQE judges 
selected 383 excellent ESH improvement cases in the first round, and 
chose five finalists from those for presentation at the forum in 2015. 
Through these competitions, TSMC makes continuous improvements 
in environmental protection. In 2015, Fab 5 won the “Bronze Tower 
Prize” of the Ministry of Economic Affairs “National Unity Circle Award” 
for outstanding achievement for their project “TSMC’s Green Power: 
Striding Towards the National Environmental Education Award”.
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5.2.3.2  Actively Participate in External Environmental 
Education Activities

“Eye on the World” program for elementary schools in rural Hsinchu 
County
The “Eye on the World: Giving Old Things New Life” program by TSMC 
collected second-hand cameras from TSMC colleagues and provided 
them to students at Yu-Feng elementary school and Shi-Lei elementary 
school in Hsinchu. At the launch of the program in 2014, volunteer 
taught photography twice a month, taking advantage of the schools’ 
local environment to give children an opportunity to see different views 
through cameras and experience the beauty of their hometown. In 2015, 
volunteers went further to teach nature photography techniques and 
post-production editing techniques to help students photograph the 

“Eye on the World” Program and “Hit it off - 2015 Photography Exhibit”

Climate Change Education Program of the of Hsinchu County 
Government
TSMC and the Hsinchu County government worked together to start 
a collection of teaching plans for climate change education. This 
collection gathered ideas and opinions from scholars, teachers and the 
publics in a variety of fields and integrated special features of Hsinchu 
County into eight important climate change issues. These plans are 
offered for teachers’ reference through  the county’s teaching preparing 
platform, and are aimed at improving elementary and junior high 
school students basic knowledge and understanding of climate change.

Environmental Education for Green Buildings by the Fundamental 
Earth Science Education Resource Center
TSMC assisted the Fundamental Earth Science Education Resource 
Center to conduct the “TSMC green building environmental education” 
program. The program included introductions to TSMC green buildings 
and technology and measures for energy and water saving and waste 
reduction. In total, 57 high school teachers from 40 schools responsible 
for editing teaching materials in the fundamental earth science 
education resource center participated in these activities. By sharing 
experience and providing an on-site tour, TSMC was able to make its 
environmental protection technology a part of the teaching materials 
for high school fundamental science education.

TSMC Vice Chairman F. C. Tseng Awards Winners in TQE Forum

sights of their hometown and its crops for production into a brochure, 
giving them the experience of contributing to their community. In 
addition, TSMC worked with the Alliance Cultural Foundation to 
organize the the “Hit it off - 2015 Photography Exhibit”, which was 
displayed in Taipei, Hsinchu, and Taichung, touching more people with 
the children’s innocence and the beauthy of Hsinchu’s mountains.
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Jin Shan Elementary School’s “Love Sharing Journey for Graduates”
TSMC continued to collaborate with Jin Shan elementary school in 
rural Guanxi township of Hsinchu county, to hold a “Love Sharing 
Journey” for graduates integrating with environmentally sustainable 
concepts in June for a third year. The 8km journey from school to the 
Roman Highway and Mawudu Forest was filled with activities including 
lessons on local ecology, caring for the elderly who lived alone in the 
community, cleaning up their community and the “new good food 
movement”. This year, we added the “Giving Old things New Life Part 
2” activity, and collected 14 second-hand bicycles for donations to 
children.

Fundamental Earth Science Education Resource Center Teachers Visit TSMC

Ecological Development and Preservation as a Good Neighbor
Out of shared concern for the land, TSMC and Taichung City government 
collaborated to remove two alien plant species, the mikania micrantha 
and fragrant eupatorium, from the south-west part of Taichung’s Tatu 
Mountains. This act of preservation returned space for native speices 
to support the ecological development of the Tatu Mountains. Green 
Sustainability is part of TSMC’s DNA. Our mission to the environment 
does not stop at our leadership in green manufacturing. Through our 
volunteers’ participation, we hope the environmental preservation will 
serve as a connection between colleagues and the communities. We 
hope clearing this mountain will be a great start for practical action.

Plant the Seeds for Green Education
TSMC and Yuemei elementary school in Houli Township, Taichung City, 
collaborated to plant trees. We planted and, watered camphor trees and 
orange jasmine with students in the campus. These plants will develop 
under comfortable conditions next to the school’s new green buildings, 
and grow with the school fill the campus with their fragrance once they 
begin to flower. In addition to planting the seeds of green education in 
the students. TSMC is dedicated to showing once and again that we love 
the land where we live and will continue to spread saplings to thrive 
around Taiwan.

Education in Environmental Disaster Prevention 
TSMC collaborated with governmental agencies and schools to 
promote the Company’s environmental, health, and safety culture, and 
serves as a leader to provide professional help and consulting with its 
practical experience. In 2014 the theme for our activities in this area 
was “Emergency Response”. TSMC supported small and medium 
enterprises in the Hsinchu Science Park in building up health and 
safety self-management, strengthening disaster mitigation, and helped 
participants learn how companies implement pollution and disaster 
prevention through discussions of basic emergency response concepts, 
experience-sharing in directing disaster relief, facility tours, exercise 
planning, and on-site classes. In 2015 our theme was “Chemicals 
Management”. We held a chemicals management conference, and 
18 companies participated as observers in our chemical emergency 

Jin Shan Elementary School’s “Love Sharing Journey for Graduates”
 Volunteers removed ecologically harmful mikania micrantha and fragrant 
eupatorium
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response drills. A total of 126 people participated in our activities, 
including visitors from Junyi High School from Miaoli County and Yuan 
Pei Medical University form Hsin Chu County.

5.2.4 Water Resource Media Tour and Green Tour
To showcase the actions that TSMC has taken to protect the 
environment, the Company invited print, broadcast, and Internet media 
to two large-scale media tours in 2015. These included the “Water 
Resource Management Media Tour” in April and “Green Tour’ in 
October.

Water Resource Management Media Tour
In early 2015, Taiwan experienced its worst drought for many years, 
nearly depleting several reservoirs and causing water restrictions for 
industry as well as the general public. In order to address inquiries 
from the public as well as concerns that the heavy water consumption 

of the semiconductor industry could reduce water available for 
households, the Public Relations Department collaborated with the 
300mm Fabs Facility Division to hold the “TSMC Water Resource 
Management Media Tour” to demonstrate the water-saving measures 
that TSMC has implemented for more than a decade.

On April 9, 2015, the Public Relations Department invited journalists 
to the facilities area of Fab 15 in the Central Taiwan Science Park to 
join a tour led by the company’s water-saving specialists. This tour 
explained TSMC’s water recycling process and the results of the 
daily conservation efforts to showcase heavy investments that the 
Company has made in its advanced and comprehensive water resource 
management system.

This event received an enthusiastic response from media, with 
numerous reports using the headline “TSMC Uses Every Drop of Water 
3.5 Times”, leaving a strong impression with the public.

TSMC Water Resource Management Media Tour

Green Tour
On October 29, 2015, TSMC expanded the scope of its media tours, 
inviting journalists to once again to Fab 15 in Taichung. Specialists in 
air pollution reduction and waste recycling conducted a “Green Tour” 
of the Fab’s air pollution prevention and waste recycling equipment, as 
well as air and water pollution monitoring procedures.

Professionals from Fab 15 gave a detailed description of how the facility 
uses a two-stage system to ensure that emission meet regulations. 
At the same time, TSMC unveiled its advanced waste recycling 
equipment, detailing how the fab condenses a portion of waste for 
chemical treatment so that it can be reused in the production process. 
In addition, we opened the Emergency Response Center to journalists 
to demonstrate how TSMC monitors tools in real time, and simulates 
emergencies to train for response.

In addition to touring the fab’s green manufacturing process, the Public 
Relations Department also took journalists to view the ecosystem 
created by Fab 15’s vegetated wall as well as habitats created for wild 
ducks and butterflies. This green tour successfully communicated 
TSMC’s efforts in green manufacturing and green buildings to the 
public.

TSMC’s two media tours not only demonstrated how TSMC takes direct 
action to protect the environment, it also left a strong impression of 
TSMC’s image as a corporation that values natural resources and 
pursues environmental sustainability.

Chemicals Emergency Response Drills in the Science Park
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