
Occupational Safety and Health

Build a Safety Culture
Deeply instill a people-oriented safety culture, manage safety risks, and establish an intrinsically safe working environment

Incident Rate per 1,000 employees < 0.20 Note 1 Incident Rate per 1,000 Employees < 0.20

Disabling Injuries Frequency Rate (FR) <0.45Note 2 FR < 0.45

Disabling Severity Rate (SR) <6

Incident Rate per 1,000 Employees:  0.425 Note 5

Target: <0.20

FR: 0.84; Work-related Disabling Injuries Frequency Rate: 0.48 Note 6 

Target: < 0.45；< 0.3

SR: 13; Work-related Disabling Severity Rate:  8 Note 6

Target: < 6；< 3.1
SR < 6

Comprehensive Health Management
Safeguard the physical well-being of employees by preventing occupational diseases

Zero cases of occupational disease caused by exposure to chemicals Zero cases of occupational disorders caused by exposure to chemicals
Target: 0

Zero cases of occupational disorders caused by exposure 
to chemicals

Health Program Participation Rate ≧ 55% Health Promotion Program Participation Rate: 52.79%
Target: ≧ 52.5%

Health Promotion Program Participation Rate ≧ 53%

Internal-External Alliance
Collaborate with external parties to establish safer working environments in our supply chain

Completion rate of providing consultation to all vendors with high risk operations and 
auditing health and safety standards in their facilities: 100% Note 3

Provided coaching to all vendors with high risk operations and audited 
health and safety implement status in their facilities 
Target: 100%

Provide coaching to all vendors with high risk operations 
and audit health and safety implement status in their 
facilities

Assist all contractors with high risk operations in obtaining ISO 45001 certification 
for occupational health and safety management system Note 4

Assisted 50% of our contractors engaged in high risk operations in obtaining 
ISO 45001 certification for occupational health and safety management 
system
Target: 50%

Assist 60% of our contractors engaged in high risk 
operations in obtaining ISO 45001 certification for 
occupational health and safety management system

Exceeded      Achieved      Missed Target

Strategies & 2030 Goals 2019 Achievements 2020 Targets

Note 1: Beginning in 2020, all TSMC employees and contractors will be included in the calculation of incident rate per 1,000 employees
Note 2: Beginning in 2020, Disabling Injuries Frequency Rate (FR) and Disabling Severity Rate (SR) will include both work-related and non-work related 

injuries; See Statistical Analysis of Disabling Injuries for detailed information
Note 3: Vendors with high risk operations include vendors who scored lower than 70 in the last annual audit, new vendors, and vendors covered by the annual coaching 

project (e.g. parts cleaning service providers). Since the portfolio changes year from year, TSMC continues to coach and audit those identified as such

Note 4: Contractors with high risk operations include those engaged in confined space work, live-line work, hot work, or gas/chemical tubes cutting. 
Since new contractors are recruited every year, TSMC continues to coach and audit those identified as such

Note 5: The target for Incident Rate per 1,000 Employees was missed. Please see Safety Performance Index for details l on corrective measures
Note 6: The targets for Disabling Severity Rate (SR) and Disabling Injuries Frequency Rate (FR) were missed. Please see Statistical Analysis of Disabling 

Injuries for reasons identified
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To ensure occupational safety and health 
implementing, TSMC established an organization 
with a clear division of roles and responsibilities to 
meet the needs and expectations of internal and 
external stakeholders. In 2019, TSMC continued 
to promote safety culture and improve risk 
management procedures. Due to expansion projects, 
TSMC premises were visited in 2019 by an average 
of 32,168 contractors staff each day. Therefore, 
TSMC published The Blue Book on Environmental 
Safety and Health for Contractors Note to strengthen 
safety management and create a safe and friendly 
environment together with its contractors. To help 
TSMC (China) and TSMC (Nanjing) build healthy 
and safe workplaces, TSMC launched in 2019 
a special project on environmental safety and 
health for businesses, which is responsible for 
conducting regular reviews on relevant regulations 
and communicating with stakeholders about the 
feasibility of regulations, thereby helping TSMC�s 
subsidiaries optimize their workplaces.

Note: The Blue Book on Environmental Safety and Health for Contractors 
by TSMC covers 6 major categories in 73 chapters: guidelines for 
contractors entering TSMC premises, regulations on the handling of 
proprietary information, emergency response, rules on cleanrooms, 
regulations on applying for construction permits, and regulations on 
general operations. This guide book uses visual illustrations in lieu of 
written descriptions to allow for easier comprehension and stricter 
adherence, thereby better ensuring the safety of TSMC�s operations

Improve safety, health, and
working environment with the

collaboration between four
parties

Government, TSIA, SEMI 
Organizations, Collages and 

Universities

Improve the safety and health
of the supply chain with

guidance and collaboration

Suppliers and Contractors

Corporate Environmental
Protection, Safety, and

Health Division
Construct corresponding blueprints,
management protocols, and SOPs

 ●  Enact Policies, Targets, and Plans
 ●  Introduce New Technology and 
Management Procedures

 ●  Safety and Health Inspection
 ●  Company-level Safety and Health 
Meetings

 ●  Discussion with Stakeholders About Safety 
and Health Issues

 ●  Safety and Health Requests for Suppliers 
to Build a Sustainable Supply Chain

 ●  Investigation Council for Occupational 
Diseases to Implement the Prevention of 
Occupational Diseases

All Departments
Implement all safety and
health related activities

 ●  Healthcare
 ●  Assistance

 ●  Health Promotion
 ●  Prevention of 
Occupational Hazards

Wellness Center
Responsible for implementing
health promotions and
management

 ●  Occupational Health Risk Inspection
 ●  Chemical Exposure Evaluation
 ●  Noise and Non-ionizing Radiation Protection
 ●  Human Factor Engineering Management
 ●  Foundry-level Safety and Health Meetings
 ●  Contractor Management
 ●  Foundry-level Prevention of Occupational 
Diseases

 ●  Assist Subsidiaries in Developing Regulations 
for Occupational Safety and Health and 
Setting Performance Targets NEW  

Site level-Depaftment 
of Industrial Safety and 
Environmental Protection
Promote safety and health
related activities

Internal Safety and Health Management Collaborating with Other Enterprises to
Reduce Occupational Safety and Health Risks
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A comprehensive safety culture lies at the foundation 
of a healthy workplace. TSMC promotes safety 
culture in three aspects―people, environment, and 
behavior―by encouraging employees to proactively 
raise suggestions on improving safety at work. By 
starting from minutiae, TSMC seeks to nip potential 
threats in the bud and build a people oriented safety 
culture.

Safety and Health Measures
Following the Company�s Safety and Health Policy, TSMC 
implemented the following measures and used the 
Safety Performance Index (SPI) to track performances to 
build a safety culture and manage risks.

Regulation Inspection  ●  Relevant regulations and the compliance of all facilities were reviewed on a regular basis. A total of four safety and health 
related regulations were amended

Hazard Identification  ●  A total of 6,966 operation environments and operation procedures were reviewed to identify potential hazards

Chemicals Management  ●  A total of 175 chemicals were introduced with zero related incidents

Change Management  ●  A total of 2,997 cases of change management were completed with zero relatedincidents

Contractor Management  ●  Contractors engaged in a total of 24,563 high risk operations with zero related incidents

Execution Review  ●  A total of 1,581 improvements were suggested after internal audit. All improvements were addressed within the timeframe specified

Emergency Response  ●  To enhance the company's capacity to respond to compound disasters, regular drills began to cover major disasters, and results 
were used as a basis for amendment to 108 drill scripts.

Occupational Accident 
Prevention

 ●  To reduce and improve the number of occupational injuries, ad hoc meetings on employee injuries were convened on a regular 
basis to analyze the underlying causes and promote improvement measures in all facilities.

Job Observation 
Safety Analysis 

 ●  Employees were encouraged to proactively raise suggestions for possible improvements to their own work environment. A total 
of 1,611 suggestions for improvements were raised, and all were addressed with responsive measures

Standardized 
Management 
Procedures

 ●  A total of 54 documents on safety and health management procedures were standardized, and 46 documents were amended 
after review

 ●  In 2019, all Taiwan facilities obtained ISO 45001 certification on occupational health and safety Note 3

Training Programs on 
Safety and Health

 ●  Training programs on safety and health were offered to employees and contractors to reinforce compliance and enhance 
emergency response capabilities Note 4

 ●  Occupational health and safety specialists were invited to provide professional training to a total of 154 participants in order to 
better prevent occupational hazard

Safety and Health Efforts in 2019

2019 Safety and Health Measures

Note 1: Includes TSMC (China) and TSMC (Nanjing)
Note 2: A regulation review platform that covers TSMC�s Taiwan facilities, TSMC (China), and TSMC (Nanjing) was 

scheduled to be launched in 2019 to address discrepancies in legal regulations in different jurisdictions 
where TSMC operates. The launch was postponed to 2020 due to problems in the setup of domain firewalls.

Note 3: TSMC (China) and TSMC (Nanjing) are scheduled to be certified in 2020.
Note 4: 2019 Training Program Statistics 

Promote a Safety Culture

Change 
management 

Contractor 
management

Chemicals 
management 

Hazard 
identification 

Regulation 
inspections 

Standardizing 
management 

procedures 

Training 
programs 

on safety and 
health

Execution 
review 

Emergency 
response 

Occupational 
Accident 

Prevention

Job 
Observation 

Safety  
Analysis

Note 2

Approaches Specific Measures Taiwan 
Facilities

Overseas 
Facilities 

note 1 
VisEraSPI

NEW
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Encourage Employees to Speak Up; Ensure Both TSMC & Our Employees Safeguard a Culture Safety
As part of its effort to build a safety culture 
mutual protection between both the company 
and its employees, TSMC aims to reduce 
the number of incidents and the rate of 
repeated injuries. In 2019, jobs observation 
safety analysis was included in the Safety 
Performance Index. Employees were 
encouraged to observe their own working area 

and proactively raise suggestions for possible 
improvements. Safety and health management 
specialist will work together with employees 
to identify opportunities for improvement, and 
confirm the validity of the improvement. In 
2019, a total of 1,611 job observation analysis 
were raised and were classified into three risk 
levels: A, B, and C.

Able to prevent incidents or 
significantly reduce the risk of major 
injuries that require hospitalization. 
E.g. crush injuries/exposure to 
chemicals/occupational diseases 

 ●  Improvement projects shall 
specify aims, approaches, and 
budgets

 ●  Project closure reports shall 
provide evidence of improvement

340A

309
 ●  Improvement projects shall 

specify aims, approaches, and 
budgets

 ●  Project closure reports shall 
provide evidence of improvement

Able to significantly reduce 
potential safety and health risks 
of equipment of the same type 
and to be applied in all facilities

B

757 ●  Project closure reports shall 
provide evidence of improvement

Able to significantly reduce the 
chance of injury among personnel 
in a specific functional unit.

C

Suggestions in 2019DefinitionLevel

Case Study

Employee Suggestions

After Improvement

The operators designed a special 
jig. By injecting air into the system, 
the jig automatically pushes out the 
residual oil, which then flows through 
a tube into the waste bucket. The time 
needed for the operation was thus 
reduced to 1 hour.

Operators had to carry the maintenance 
tools onto the top of the tank when 
performing quarterly pump oil change 
for the waste water and pure water 
system.

To collect waste oil, the operator had 
to keep a fixed posture and waste oil 
effluent into the bucket by gravity. Each 
operation took 6.5 hours.

85%
Reduced Operation Time 

100%
Manual Workload Reduced 

Before Improvement
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Safety Performance Index 
TSMC�s Safety Performance Index (SPI) were classified 
into four levels and two subtypes―active index and 
passive index. The active index encourages employees 
to participate in safety and health programs and raise 
suggestions for safety improvements, while the passive 
index shows the number of safety related defects, 
false alarm incidents. In 2019, the �blue light� indicator 
appeared slightly less frequently than the previous year, 
from 89.4% to 88.8%. The decline was mainly caused 
by the increase of the number of near miss, andfalse 
alarm incidents from 10 to 21, 11 of which were personal 
injuries, 6 of which were fire false alarms, and 4 of which 
were gas false alarms.

Safety Performance Index Chart

Excellent Good Warning Alarm

2015

92.5
4.1
3.4
0.0

2016

91.1
4.8
4.2
0.0

2017

94.0
3.0
3.0
0.0

2018

89.4
5.0
5.6
0.0

2019

88.8
9.1
4.3
0.0

Historical Incidents

Gas false alarm

Chemical leakage Fire false alarm

Personal injury

2015

0.142
0.028

2016

0.166
0.028
0.028

2017

0.062
0.062

2018

0.042
0.042
0.126

2019

0.081
0.223
0.121

Unit: number of incidents 
per thousand employeesUnit: ％

Note: The index covers TSMC�s Taiwan facilities, TSMC (China), and TSMC 
(Nanjing)

SPI Index

 ●  Number of Changed Safety Management within Foundries

 ●  Completion Rate of Safety and Health Trainings

 ●  Number of Safety and Health Promotion Activities

 ●  Improving Measures of Occupational Hazards NEW

 ●  Share Improving Actions of Safety and Health with Other Foundries NEW

 ●  Safety and Health Program Targets  
(Set annual targets, and execute job observed analysis and complete implement)

 ●  Number of False Alarm Incident

 ●  Completion Rate of Legal Inspection Implementation

 ●  Number of Errors Found During Safety and Health Inspections

 ●  Number of Work-relative Occupational Injury

 ●  Contractor Management (incl. numbers of errors, miss operations, and improving measures)

 ●  Number of Self-evaluated Safety and Health Errors

Active Indicators Passive Indicators

NEW

Note 1: The figures include TSMC�s Taiwan facilities, TSMC (China), and TSMC (Nanjing)
Note 2: Beginning 2020, the Incident Rate per 1,000 Employees shall be calculated with the total number of individuals entering TSMC companies as the 

denominator, including employees and contractors.

1066 8 21

Historical Near Miss Incidents and False Alarm

2015 2016 2017 2018 2019

0.133 0.170 0.123 0.211
0.425

Number of near miss incidents and false alarms/ number of employees

Number of incidents/ total number of individuals having entered TSMC

0.989

0.119

0.830

0.142
0.257

Number of near miss incidents and false alarms
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Improvement 
Measures in 2019

 ●  Equipment maintenance shall add cover on conveyor belt and clippers, or equip with 
protection plates in order to reduce injuries caused by machinery

 ●  Stricter rules on the use of herringbone ladders and the cutout and fencing of elevated floors to 
prevent falling

 ●  In 2019, a two-year LOTO (Lock out Tag out) project was launched. Equipment engineers are 
now required to lock out and tag out all moving parts that may cause crush injuries and include 
this procedure in the maintenance procedure handbooks. The results of this project shall be 
published in 2020 CSR report

 ●  TSMC and Contractors Launch Contractor 100 Campaign to Create Safe and Friendly Working 
Environment Together. Please refer to "TSMC and Contractors Launch Contractor 100 
Campaign to Create Safe and Friendly Working Environment Together" for details

 ●  Video surveillance equipment was installed at work sites to send live footage to an 
emergency response center responsible for monitoring every high risk operating works in 
real time to ensure safe work and environment

Out of 6 cases of employee injury, 2 were bone fractures as a result of falling while walking and 
were confirmed to not have been caused by unsafe work environment. Other incidents have 
resulted in the following improvement measures: 

Employees Contractors
In 2019, TSMC received an average of 32,168 incoming contractors every day, up from 22,293 
in 2018, who performed an average of 24,563 high-risk operating works every day. 5 cases of 
contractor injuries have resulted in the following measures:

Through 3L5W, the safety standards for selecting equipment materials were set. The rules for selecting 
materials were written into procurement regulations and covered by safety management of change to 
reduce near misses caused by mis-selection of materials

Near Miss Investigation with Quality Analysis Tool 3L5W

Due to a significant increase in incoming contractors, contractors were included in the calculation of incidents. In 2020, contractor management and premise 
entry control systems will be integrated. Contractors that fail to complete TSMC's safety and health training course will be barred from entering TSMC. This 
policy is expected to facilitate the company in reaching its goal of reducing the Incident Rate per 1,000 Employees to no more than 0.2

Safety Targets Include Contractors 

The TSMC Chemicals Management Procedure was amended to include acceptance quality levels (AQL) for chemical-related containers, 
components, and parts and to enforce stricter installation check procedures and tightening the pressure specification of leakage check for 
pressurized toxic gases such as Silane (SiH4)

Reducing Gas False Alarms

Since many false alarms were caused by cast resin transformers installed in TSMC facilities, a special project to prevent faults in cast 
resin transformers was launched, and the number of fire false alarms declined from 5 in 2018 to 1 in 2019Reducing Fire False Alarms

Reducing Personal Injuries
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Statistical Analysis on Disabling Injuries 
Occupational injuries were calculated according to 
important indicators determined by the Ministry 
of Labor and GRI Standards. The Disabling Injuries 
Frequency Rate (FR) and the Disabling Severity 
Rate (SR) served as the main indicators, while 
at-work or off-work road traffic incidents were 
not included. In 2019, a total of 78 occupational 
injuries transpired in TSMC facilities, resulting in 

Note: The figures cover TSMC�s Taiwan facilities, TSMC (China), TSMC 
(Nanjing), and VisEra

Disabling Injuries Frequency Rate by Gender

Male Female

2016 2017 2018 2019

Note: The figures cover TSMC�s Taiwan facilities, TSMC (China), TSMC 
(Nanjing), and VisEra

2018 2019

Disabling Severity Rate by Gender

Male Female

2016 2017

1,265 work days lost. Specifically, the Disabling 
Injuries Frequency Rate (FR) and Disabling Severity 
Rate (SR) for females were significantly higher than 
those for males. 

Fall-related injuries were the most common, 
accounting for 32% of the cases and 49% of work
days lost. To be specific, fall-related injuries and 

the resultant work days lost were significantly 
higher for females than males. Females accounted 
for 95% of fall-related injuries and 91% of work 
days lost. Among injured females, 71% were 
technical staff aged 45-55 years. Investigations and 
interviews revealed that the main causes of fall 
were distracted walking and loss of balance while 
turning. Time to recovery averaged 15-60 days. 

In addition to posters, safety officers conducted 
regular inspections on collision-prone and fall-
prone environments, included lighting in operation 
environment checks, and added osteoporosis 
prevention and treatment to the 2020 health 
education program.

Note: The figures cover TSMC�s Taiwan facilities, TSMC (China), TSMC (Nanjing), and VisEra

Total Working Hours, Injury Cases, and Working Days Lost

2016 2017 2018 2019

Disabling Injuries Frequency Rate Number of injury casesTotal work hour Injury Cases Working Days Lost
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The Disabling Severity Rate (SR) and the Disabling Injuries 
Frequency Rate (FR) slightly increased in 2019 compared 
to 2018 mainly due to larger staff size. The main types of 
injury remained the same as last year: bone fractures and 
sprained ankles caused by falls and collisions. Time to 
recovery lengthened, resulting in a significant increase in 
work days lost.

To prevent fall accidents in 2020, reflector stickers and 
warning signs will be installed in fall-prone stairways. 

Disabling Injuries Frequency Rate by 
Types of Injuries in 2019

Disabling Injuries Frequency Rate Disabling Severity Rate

Disabling Severity Rate by Types of 
Injuries in 2019

Fall

Ergonomic injuries

Sports injury

Cut, scrape, puncture

Others

Collision

Crush Fall

Ergonomic injuries

Sports injury

Cut, scrape, puncture

Others

Collision

Crush

2016

35
9

5

16
5
7

23

2017

29
5

3

43
6
3

11

2018

44
3

3

12
9
9

20

2019

32
1

4

26
6

13

18

2016

40
3

3

17
18

5

14

2017

19
44

4

1
4

26

2

2018

49
1

4

14
4
7

21

2019

49
3

-

26
7
6

9

Unit: % Unit: %

Collision18%

Cut, scrape, 
puncture

4%

Ergonomic injuries13%

Crush6%

Others26%

Crush

Others

Sports 
injury

7%

26%

3%

Ergonomic 
injuries

6%

Collision9%
Fall 32%

Fall 49%Sports 
injury

1%

Weekly poster campaigns will be launched to promote 
awareness among employees. To reduce work-related 
injuries, equipment maintenance zones and temporary 
storage zones will be reorganized and renovated. 
Manual carrying of items will be automated, and impact 
protection strips will be installed on the sides of trolleys. 
In 2020, TSMC will continue to put in place measures to 
prevent falls and collisions, raise safety awareness among 
employees, and review results through the Safety and 
Health Committee.

Raise staff awareness 
through warning 
posters and announcing 
measures in meetings

Create a safer workplace to 
prevent falls and collisions

Safety Committee regularly convenes for injury cases

 ●  Refrain from using the 
phone and talking on 
the phone in stairways

 ●  Refrain from wearing 
high heels and slippery 
footwear

 ●  Follow instructions 
when using trolleys

 ●  Non work-related 
operations banned in 
aisles NEW

 ●  Improved lighting and 
enforced speed limits in 
parking lots

 ●  Fall-prone areas improved
 ●  Reflector labels installed NEW

 ●  Equipment maintenance zones 
and temporary storage zones 
reorganized and renovated NEW

 ●  Lifting and carrying  
automated  NEW

 ●  Injury frequencies were calculated monthly and sent to the highest-
ranking managers at each facility

 ●  Materials for annual safety and health education were amended to 
include new regulations NEW

 ●  Maintained a reporting system

Management 

EnvironmentBehavior

Preventative Measures for Falls and Collisions
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Comprehensive Health 
Management

Work-related diseases and personal health issues 
undermine productivity and may significantly impact 
the company�s operation. A comprehensive health 
management plan identifies health risks posed by work 
environments, takes responsive measures, prevents 
occupational diseases, and promotes physical and 
mental well-being among employees.

Occupational Disease Prevention
Moving beyond traditional approaches to occupational 
health, TSMC has been committed to building a safe 
and healthy work environment, where each work item 
is assessed to identify 5 major potential risks, including 
chemical, physical, ergonomic, biological, and social/
psychological risk factors, and to design preventive 
measures accordingly. To build a healthy workplace, 
TSMC enlisted external assistance in 2019 by inviting 
Professor Yi-Wen Luo from China Medical University and 
Peng-Chi Tsai from National Cheng Kung University to 
assess ergonomics risks and conduct chemicals analysis 
at working environments. Achievements Achievements

 ●  Computerized assessments were conducted on 18 employees with above-
average or below average heights (> 190 cm or < 150 cm). Office chairs were 
raised and foot mats were provided to maximize their comfort. Target employee 
satisfaction rate stood at 100%

 ●  Ergonomic risk assessment form received 100% user satisfaction rate
 ●  6 operations with high ergonomic risks were identified and addressed
 ●  Manual lifting and carrying in 6-inch facilities, 8-inch facilities, and back-end 

processes were automated, with satisfaction rate reaching 100%

 ●  Arsenic-exposed work zones were renovated and improved.
 ●  Chemical exposure risks in abrasive-blasting rooms were mitigated by requiring that the 

fume hoods shall draw air at 36,000 liters per minute in addition to operating at a wind 
speed of 0.5 meters per second.

 ●  Toxicological assessments of unknown substances were conducted in collaboration with 
the National Health Research Institutes to provide valuable data for the development 
of new processes, and create a standardized method for toxicological assessment and 
testing to effectively mitigate health risks

 ●  Similar Exposure Groups (SEGs) were identified. The properties, storage locations, 
amounts, and equipment safety mechanisms of the chemicals they use were identified, 
recorded, and put under risk assessment. Results showed low risk for all groups

New Measures Taken in 2019 New Measures Taken in 2019

 ●  An ergonomic risk assessment system was created for office and equipment 
maintenance staff

 ● The ergonomic risk assessment form was streamlined to ensure instant risk level 
assessment

 ● The risk of lifting and carrying heavy loads and equipment were proactively 
assessed to ensure the physical well-being of employees in the Operations 
organization. Every single high-risk operation was covered

 ●  Preventive measures against arsenic exposure were launched.
 ●  A "Toxicological assessment System for Unknown Substances" was built in 

collaboration with the National Health Research Institutes.
 ●  A digital health risk assessment system was created.
 ●  A chemical exposure assessment system was created.

Permanent Measures Permanent Measures

 ●  Computerized ergonomic risk assessment systems are used to identify operations 
with high-ergonomic risks. Health centers conduct questionnaire surveys, keep 
track of employees who apply for pain relief patches, and provide necessary 
support to employees requesting leave due to soreness and pain and arrange 
interviews with occupational physicians.

 ●  Operations involving group 1 carcinogenic substances, teratogenic substances, and 
substances that induce germline mutation are inspected by occupational physicians, 
who provide suggestions for improvements.

 ●  The use of hazardous substances is rigorously controlled and managed.

Ergonomic Risk Factors Chemical Risk Factors

TSMC worked with experts to enhance its digital 
ergonomic risk identification system

A n exposure assessment model was created to control 
and manage the use of chemicals

For further information, please refer to the official website of TSMC: TSMC 
Introduces Ergonomics Engineering E-System to Build a Safe Workplace

Preventative Measures & Efficacy against Occupational Disease

(Continue on next page)
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Achievements

 ●  Psychological counseling services were provided to employees 
with high perceived stress levels to help them cope with pressures. 
Satisfaction rate stood at 95%

 ●  Promote employee assistance resources in the newcomer training 
courses. Counseling service cards with related infomation are given to 
all employees, and encourage them to use the counseling services 

 ●  Psychologists are recruited to proactively provide care to employees 
with high perceived stress levels, and referrals are arranged if necessary

 ●  Provide assistance to meet employees' needs
 ●  Provide lectures about psychological health

 ●  Perceived Stress Questionnaire was reviewed to confirm its validity in 
identifying employees with high stress levels.

Social/Psychological Risk Factors

Provide counseling services to employees who 
feel high levels of pressure

Achievements

 ●  Collective food poisoning drill scripts and response protocols were 
developed for the four Kindergartens located in Hsinchu, Taichung, and 
Tainan. Drills were conducted.

 ●  A total of 538 cases of notifiable disease and non-notifiable disease were 
effectively managed to contain spread.

 ●  A total of 239 disease prevention toolkits were distributed to employees 
on official business trips.

 ●  Developing response protocols for collective food poisoning and food safety 
management

 ●  Providing up-to-date information on seasonal flu and Dengue Fever
 ●  Any outbreak of communicable diseases domestically and abroad are closely 

monitored, preventive measures for notifiable diseases are being developed, 
and the Disease Control Committee will convene whenever necessary

 ●  Employees on business trips to areas with disease outbreaks are briefed and 
provided with disease prevention toolkits

 ●  A system for disinfection will be developed

 ●  A response plan for collective food poisoning in the TSMC Kindergarten 
was created

Biological Risk Factors

Updates from CDC are closely tracked to provide 
employees with the latest health information

Permanent Measures Permanent Measures Permanent Measures

New Measures Taken in 2019 New Measures Taken in 2019 New Measures Taken in 2019

Achievements

 ●  All equipment tested normal for non-ionizing radiation levels.
 ●  Noise issues in cleanrooms improved.
 ●  No cases of radiation exposure.

 ●   Developing measurement systems for ionizing radiation levels to monitor 
the radiation protection of all relevant equipment

 ●  Addressing noise issues in cleanrooms
 ●  Process equipment is tested for non-ionizing radiation levels every six months
 ●   Developing a management system for radioactive sources

 ● A record of non-ionizing radiation levels of all relevant equipment 
was created. Individuals with cardiac pacemakers were barred from 
operating such equipment and warned before hire

Physical Risk Factors

Physical hazards are batter identified

(Continued from previous page)
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Health Risk Management Health Care

TSMC's occupational health risk management plan covers both 
occupational hazards and personal health. Addressing both factors is 
the key to employees' well-being

Employees were offered a supportive environment and a 
variety of health care programs to maintain their well-being

New Measure

Brain & Cardiovascular Disease 
Prevention and Management Program
TSMC proactively manages the workload of employees according 
to their health conditions to prevent cerebrovascular and 
cardiovascular diseases. Since 2015, TSMC has conducted health 
risk assessment and classification every year. In accordance with 
the Guidelines on Prevention of Health Disorders Resulting from 
Abnormal Workload, TSMC assesses employees� risk of developing 
cardiovascular conditions within ten years(Framingham Point 
Score), and in 2019, TSMC�s Taiwan facilities began to offer 
cerebrovascular and cardiovascular health analysis services 
and worked with occupational physicians to develop a set of 
screening criteria for medium and high risk employees. Screening 
through questionnaires and work hour data, the team expanded 
the plan to cover an additional 1,389 employees. Furthermore, 
work hour monitoring was conducted every month instead of 
every half year to better manage the health risks of employees. 
A total of 2,586 employees were selected to receive support, 
including health education, medical assistance, and advice from 
physicians on how to manage work hours.

Assisting Employees in Health Management: Health Risk Management and Health Care

Occupational Health Risk

Note: The figure for special health examination management covers TSMC�s Taiwan Facilities, TSMC (China), TSMC 
(Nanjing), VisEra, and Wafertech, while the remaining statistics cover only some of TSMC�s subsidiaries

Note: The figures for Sports Centers and employee assistance program cover TSMC�s Taiwan facilities, TSCM (China), 
TSMC (Nanjing), VisEra, and Wafertech, while the remaining statistics cover only some of TSMC�s subsidiaries

Employees were encouraged to exercise regularly. TSMC Sports Centers and all TSMC 
facilities come with gyms, aerobics classrooms, and multifunctional ball courts to provide 
employees with a supportive environment and multiple options for exercise. The services, 
including swimming pools, yoga classes, and spinning bike classes, can be accessed by 
employees and their dependents

TSMC has long worked with professional psychologists to provide employees with 
consulting services and help them deal with stress and mental issues Occupational doctor conducted health risk assessment and communication

Severity

How Work-related It Is

General Employee Health Care 48,699 employees

Occupational Musculoskeletal 
Disorder Prevention Plan 166 employees

High Stress Support Plan 994 employees

Maternal Health 
Management Plan 670 employees

Brain and Cardiovascular Disease 
Prevention and Management Program 1,389 employees

Special Health Examination 
Management 4,146 employeesNote

Health and Wellness Programs in 2019 51,386participantsNote

Exercise Center 178,296usersNote

9,244
employees

Cancer 
Screening

12,458 
users

Health 
Quizzes

20,668
outpatients

Clinic 
Services

2,103 
people 

Physical & 
Mental Health 

Lectures

1,041 
participants

Weight Loss 
Challenge

5,872 
users 

Massage 
Service

Assistance for Employees 3,125 users of the free 
consulting serviceNote
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Internal-External Alliance

As it grows, TSMC exerts an ever greater influence on 
societies and industries. Therefore, TSMC recognizes 
its obligations in creating a healthy workplace together 
with its vendors and contractors. Working proactively 
with external parties in 2019, TSMC learnt from others 
and shared its own experience in promoting safety and 
health in the workplace by offering a variety of training 
programs. Through collaboration with partners in 

academia, the public sector, and the private sector, TSMC 
spares no effort in reducing safety and health risks at 
workplaces in its supply chains and of its contractors.

Working with External Parties to 
Optimize Work Environment
Using the Taiwan Semiconductor Industry Association 
as a platform, TSMC shares with other actors in the 
industry its experience in managing safety and health 

risks at the workplace. It also regularly attends the 
Joint Steering Committee ESH Working Group of the 
World Semiconductor Council on behalf of Taiwan�s 
semiconductor industry to conduct exchange with 
overseas peers on occupational safety and health. In 
2019, TSMC worked with the Occupational Safety and 
Health Administration and the Institute of Environmental 
and Occupational Health Sciences of National Yang-
Ming University to create capacity-building programs 
for TSMC�s occupational health officers. Focusing on 

 ●  Enforce rigorous management of hazardous substances and help amend SEMI 
Standards

 ●  Take part in the WSC's hazard substitution plan 

 ●  Take part in government forums, including ones on occupational health risk 
assessment

 ●  Take part in seminars held by the industry and share with industry peers TSMC's 
experience in managing chemical substances

 ●  Accept invitation by APOSHO, National Yang Ming University, Chung Shan Medical 
University, and Yuanpei University of Medical Technology to share TSMC's experience 
in health risk management, strengthening safety in the supply chain, ergonomic and 
exposure risk management, and chemicals management

 ●  Offer training programs on workplace safety to supply chain partners

 ●  Advice the government on behalf of CNFI, including passing laws that require raw 
material suppliers to fully disclose the health hazards of their substances to the user

 ●  Work with OSHA to clarify regulations for work environment evaluation
 ●  Work with OSHA to require raw material suppliers to fully disclose information on 
carcinogenic, teratogenic, and reprotoxic substances

 ●  Work with OSHA to enhance safety standards for robots, visit work environments 
where robots are deployed, and conduct on-site testing of the safety of robots

I would like to express my sincere 
gratitude to TSMC for sharing with 
us their experience in protecting 
the well-being of employees and 
promoting active management of 
chemicals in Taiwan�s businesses. 
During the course of our joint project, 
I was deeply impressed by TSMC�s 
commitment to the safety and health 
of its employees.

Mei-Lien Chen
Distinguished professor at the Institute of 
Environmental and Occupational Health Sciences 
of National Yang-Ming University and chairperson of 
Taiwan Occupational Hygiene Association

Management 
Measures

Suggestions for 
the Industry

Sharing 
Experiences 

WSC

TSIA

CNFI

OSHA

SAHTECH

APOSHO

SIPA

Supply Chain

chemical and ergonomic risk factors, the program 
developed advanced materials for on-the-job training 
and offered practical courses in north, central, and 
south of Taiwan to enhance occupational health officers� 
capability to identify hazards and address problems, 
thereby building a safe and healthy workplace. 
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Contractors under high risk of chemical exposure 
were identified through analyses on risks of 
chemical exposures and the frequency and nature of 
their operations. 3% of contractors were identified 
as high risk bearers, and TSMC has been committed 
to reducing their risks of developing occupational 
diseases as a result of exposure to chemicals. In 
2019, contractors registered higher Disabling Injuries 
Frequency Rate (FR) and Disabling Severity Rate 
(SR) than the previous year because two contractors 
were injured by electrical shocks, resulting in a 
total of 462 work days lost. In the aftermath of the 

Raise Contractors� Awareness on Health Risk through Better Hazard Notices

incident, TSMC enhanced preventive measures 
against electrical shocks and included operations 
with risks of electrical shocks into the category of 
high risk operations. Following the US National 
Electrical Code, the company developed rules for 
the use of protective gears in operation involving arc 
flash and live-line, and incorporated those rules into 
The Blue Book on Environmental Safety and Health 
for Contractors. In addition, a security guard died 
on duty due to cerebrovascular and cardiovascular 
conditions, resulting in 6,000 work days lost. TSMC 
has thoroughly investigated the incident and found 

Achievements

 ●  Zero reported cases of abnormal health 
examination results.

 ●  On-site contractors are guaranteed zero risk of 
chemical exposure in TSMC premises.

 ●  Contractors are ensured easy access to safety and 
health management procedures.

Permanent Measures

 ●  The Disabling Injuries Frequency Rate (FR) and 
Disabling Severity Rate (SR) of contractors are 
analyzed to inform responsive measures. Safety 
training and outreach for contractors are being 
improved. Contractors are required to follow 
standard protocols and procedures. 

Note: The figures cover TSMC�s Taiwan Facilities

Disabling Injuries in Contractors

2017 2018 2019

0.03
0.03

0.1

Disabling Injuries Frequency Rate (FR)

Disabling Severity Rate (SR)

2

94

0

Legally required by 
regulation

Existing 
Contractors

New Contractors

Note: The figures cover TSMC�s Taiwan Facilities

Education Programs for Contractors

20162015 2017 2018 2019

Safety and health training Protection gear training for on-site contractors that work with chemicals

On-site contractors that work with chemicals are asked to attend TSMC's annual emergency drill

 1,998  2,680  1,891  2,355 2,011

124 205
 778  1,147 1,334

16,241

 21,370

 15,708

 19,889
 21,749

that the work hours of TSMC�s security personnel 
are in compliance with government regulations. 
However, in response to the incident, TSMC will 
further strengthen training and occupational 
safety awareness for security personnel working 
in factories. We hope to remind our security 
personnel to look out for any signs of fatigue and 
take necessary precautions. Starting in 2020, we will 
also be launching a Care Program to support TSMC�s 
cleaning staff, canteen workers, truck drivers, and 
other employees from contractors.

New Measures in 2019

 ●  Reporting of abnormal results from special health 
examinations: Contractors are required to report 
to TSMC any abnormal results from special health 
examinations that can be attributed to work-related 
causes according to the Labor Health Protection Act.

 ●  TSMC dispatched its occupational physicians to 
inspect the operations on on-site contractors and 
analyze their risks of chemical exposure.

 ●  The Blue Book on Environmental Safety and Health 
for Contractors was created
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Working with Supply Chain Partners 
to Achieve Sustainable Development
TSMC has conducted safety and health on-site 
inspection on suppliers and offered guidance whenever 
needed. During 2017 and 2019, TSMC worked with the 
Occupational Safety and Health Administration and 
Associate professor Yu-Wen Lin from the Department 
of Public Health of the Medical College of Fu-Jen 
Catholic University in carrying out the Supply Chain 
Occupational Health Promotion Program. The joint 
task force co-inspected 37 TSMC suppliers in fields 
including parts/wafer cleaning, pump repair, chemicals 
supply, and recycling, and provided instant feedback 
for improvements. Common challenges faced by similar 
businesses were identified, and their solutions, including 
ventilation system maintenance, respiratory protection 
plan, and dermal protection practices, were incorporated 
into education programs. Furthermore, TSMC sought to 
enhance the capabilities of safety officers to identify and 
address problems. In education programs, therefore, 
lectures were gradually replaced with interactive 
discussions to help vendors develop the capacity to 
proactively improve their environments.

In addition, TSMC organized in 2019 a conference on 
ISO 45001 Certification for Occupational Safety and 
Health Management System in collaboration with the 
Industrial Technology Research Institute to help vendors 
and contractors alike improve their management of 
occupational safety and health. In the conference, 
high risk contractors were introduced to management 
strategies, aided in conducting self-inspections on their 
work environments, and instructed to become ISO 45001 
certified by 2021.

Construction firms under contract with TSMC for fab 
construction are fully responsible for managing the 
construction site. To ensure the safety of the workforce, 
TSMC works with contractors to build a safe working 
environment and strengthen the management of 
construction sites. Thus, a three level management 
system by builders, the Construction Site Safety 
Committee, and TSMC is in place to ensure the safety of 
workers on site. 

Based on the occupational hazards specified in Article 6 
of Occupational Safety and Health Act, TSMC identified 34 
high-risk construction contractors and conducted �Safety 

management Assessment for High Risk Constructors� on 
all of them. Then, TSMC interviewed the management of 
each of those contractors to ensure that they understood 
their responsibilities as specified by Occupational Safety 
and Health Act, and oversaw their improvement by 
requiring them to sit on the Safety and Health Committee. 
At the same time, on-site workers were granted the right 
to suspend work if necessary.

Furthermore, contractors are required to obtain ISO 
45001 Certification for Occupational Safety and Health 
Management System. Of the contractors identified as 
high risk bearers, 33 have become certified, and all 

Enhancing Safety Management at Construction Sites Managed by Contractors
will be certified by the end of 2020. In 2020, TSMC will 
enlist the support of external experts and launch an 
incentive program for construction safety. Experts will 
be invited to inspect the safety policies, oversight, and 
auditing systems of TSMC�s contractors and provide 
constructive suggestions for improvement. A monetary 
incentive award will be offered to encourage firm 
execution of safety policies and enhance contractor�s 
ability to self-manage.

Construction Safety Management

Level 3

TSMC and the Management Teams of Constructors
 Authorizing Safety Officers with the Right to Supervise 
and Manage

Level 2
Safety Supervisors Independently Recruited 
by the Safety Committee
Supervising All Workers 

Level 1
Safety Officers and Construction 
Supervisors from Construction firm
Supervising Their Own Workers

Contractors are required to obtain 
certification for their occupational 
safety and health management 
system

1

Contractors are required to maintain 
rigorous supervision on their 
construction operations and enhance 
the capabilities of their safety officers 
through effective training programs.

2

Construction sites are inspected, 
infractions and deficiencies are 
identified, and improvement 
measures are supervised.

3

Construction Projects TSMC

Construction 
Company 1

Construction 
Company 2

Construction 
Company N

Construction Safety Committee
 ●  Supervisor
 ●  Construction Safety Engineer
 ●  Environmental Safety Engineer
 ●  Electricity Use Engineer

1

2

3

For further information, please refer to the official website 
of TSMC: To Ensure Construction Safety, TSMC Enhances 
Construction Contractors� Capability for Autonomous 
Management of Safety and Health
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Measures for Construction Safety and Results in 2019

Fall prevention training for personnel working in 
elevated environments

Double hook safety harness training Daily toolbox safety meeting 
—announcing safety regulations

Facial recognition system and  
entry control

Head impact simulation

Safety Training for 
Construction Workers

Measures Achievements

 ●  34 construction firms in contract with TSMC identified as high risk 
bearers were required to gain ISO 45001 certification

Requiring Contractors to Develop 
Occupational Safety and Health 
Management System

The rest expected to become 
certified in 2020

97%

Certified Contractors

Inspecting Construction Sites 
Managed by Contractors, Supervising 
Improvement Measures, and 
Implementing Preventive Practices

 ●  The number of safety supervisors were increased >1/15
 ●  Contractors were inspected on 9 major categories. Penalties and 
deadlines for improvement were set in a manner consistent with 
the levels of infractions.

0.34%

Infraction Rate

Ensuring Rigorous Oversight of 
Construction Operations and Enhancing 
the Capabilities of Safety Officers

 ●  Construction personnel were required to undergo safety training 
before being granted work permits.

 ●  Personnel who violate safety protocols will have their work permit 
suspended or revoked. In the latter case, workers must pass safety 
training again before their permit can be restored.

 ●  Facial recognition systems were installed to record the identities, 
numbers, and duration of stay of all incoming personnel.

If construction personnel were found 
overworking, contractors were asked 
to improve their compliance with the 

Labor Standards Act

100%

All Relevant Personnel 
Underwent Construction 

Safety Education
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