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Source: Footnote 37

Figure 3-4　STEM Student Course Composition (2023)

However, the number and percentage of doctoral students continue to decline. The number of STEM 

doctoral students decreased from approximately 15,000 in 2014 to approximately 13,000 over the past ten 

years, representing a 5-point decrease in percentage. It is, thus, evident that the growth in STEM talent in 

Taiwan is predominantly among undergraduate and master's degree students.

Figure 3-5   Number of Doctoral Students

Source: Footnote 37
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Figure 3-5　Number of Doctoral Students

A recent analysis of the job market reveals a clear trend of professionals leveraging their prior 

experience to transition to the same or a similar industry. While these are localized data, Figure 3-6 

shows the industries of semiconductor engineers before and after changing jobs. As the figure illustrates, 

design engineers, including digital and analog IC engineers, maintain a consistent career trajectory. 

Approximately 70% of these engineers remain in IC design companies, whereas approximately 10% 

transition to semiconductor manufacturing. Even among semiconductor engineers in semiconductor 

Source: Footnote 37
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104 Talents Bank . "White Paper on Semi-Human Talent”, August 2021, 
https://blog.104.com.tw/wp-content/uploads/2021/08/6_2021-semicon-whitepaper-final.pdf
National Science and Technology Council . "Statistics on Gender and Foreign Employment. Statistical Archives”, February 
2025, https://wsts.nstc.gov.tw/stsweb/sciencepark/ScienceParkReport.aspx?language=C&quyid= tqemployees02

38

39

manufacturing, half remain in the industry, indicating the low industry-wide mobility of talent38. This 

is likely because the semiconductor talent requires a high level of specialization in both education and 

experience.

※Before and after career change, list the top 3 industries and those with a composition ratio of 2% or more.
※Other semiconductor manufacturing: manufacturing equipment, substrates/lead frames, modules, etc. Source: Footnote 38

Fig. 3-6   Career Changes of Semiconductor Industry Engineers Before and

Source: Footnote 38
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Source: Footnote 38

Fig. 3-6　Career Changes of Semiconductor Industry Engineers Before and After

Finally, the employment status of foreign workers in the semiconductor industry is estimated based on 

data from Taiwan's Science Parks, which houses many semiconductor companies. While the Science Parks 

also house companies in other industries, such as machinery and biotechnology, the data are merely a 

reference. As shown in Figure 3-7, the number of foreign workers employed in the Science Parks steadily 

increased until 2022, experiencing a slight decline in recent years. The proportion of foreign workers in 

the workforce has remained at 7–9%. Breaking down the data by visa type reveals that the majority are 

"migrant workers" engaged in blue-collar jobs such as manufacturing, caregiving, and healthcare, while 

"specialized/technical personnel" account for approximately 6%39.
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Hsinchu Science Park Bureau, National Science and Technology Council"Annual Report 2022”, Hsinchu Science Park Dist., May 
2023, https://pavo.sipa.gov.tw/sipaCa/AReport/111/CH/index.html#p=I

40

*Number of employees as of the end of each year

Source: Footnote 39

Figure 3-7　Number of Foreign Workers in All Science Parks in Taiwan

Although limited information is available regarding the breakdown of nationalities, the status of new 

work permits issued in the Hsinchu Science Park in 2022 reveals that many workers are from Asian 

countries. Indian workers account for an overwhelming majority of these workers40. As discussed in 

Chapter 5, India is making a national effort to develop IC design talent. It is believed that many of these 

workers are employed by IC design companies in Taiwan.

Source: Footnote 40 

Figure 3-8   Top 10 New Work Permit Issuances in the Hsinchu Science Park
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Figure 3-8　Top 10 New Work Permit Issuances by country in the Hsinchu Science

*Number of employees as of the end of each year

Figure 3-7   Number of Foreign Workers in All Science Parks in Taiwan

Source: Footnote 39

16.7

24.9 23.7

1.4
1.4

0
1
2
3
4
5
6
7
8
9
10
11
12
13

0
2
4
6
8
10
12
14
16
18
20
22
24
26
28

1.0

7

2014 2015 2016 2017

9

2018 2019 2020 2021 2022 2023

8

2024

17.7

26.2
25.1

専門性・技術性人材 移工 外国人割合（単位：千人）
外
国
人
労
働
者
数

全
従
業
員
数
に
占
め
る割

合
（単位：％）

Specialized and 
technical 
personnel

Migrant 
workers

Percentage of 
foreign workers (Unit: %)

N
um

be
r o

f f
or

ei
gn

w
or

ke
rs

Pe
rc

en
ta

ge
 o

f t
ot

al
 e

m
pl

oy
ee

s

(Unit:1000 people)

*Number of employees as of the end of each year



27 

Research Report　　Semiconductor Human Resource Development Measures and Activities in Taiwan

JST Asia and Pacific Research Center　 　APRC-FY2024-RR-03-EN 

104 Talents Bank . "White Paper on Semiconductors and Human Talent," July 2022.
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104 People Power Bank," 回升 ! 2024 semi-firms average monthly vacancy 2.6 million”, August 2024, 
https://corp.104.com.tw/archive/storage/news/filename_1121.pdf

41

42
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3.3 Demand for Semiconductor Talent in Taiwan

Demand for personnel in the semiconductor industry has continued to increase since 2019. However, 

the number of job openings decreased significantly in the second quarter of 2023, owing to factors such 

as inflation, global economic conditions, and a decline in semiconductor market demand caused by excess 

inventory at electronics manufacturers. Despite this, demand has begun to recover, driven by factors 

such as AI-related demand. In the second quarter of 2024, there were 26,000 job openings per month. This 

equals 2.1 positions per jobseeker. When analyzed by process, companies in the pre- and post-processes, 

which require factories and a significant number of on-site personnel, appear to require a higher volume of 

personnel than IC design companies do.

*Monthly average number of job openings during the quarter
Source: Footnotes 32, 38, 104 Talents Bank “Semiconductor Talents White Paper” 202241, 202342, press release43

 Figure 3-9   Number of Openings in the Semiconductor Industry (monthly average)
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Figure 3-9　Number of Openings in the Semiconductor Industry (monthly average)

The most in-demand job types vary with process. The most popular role in IC design is that of a digital 

IC design engineer, followed by analog IC design engineers, software engineers, and hardware engineers. 

Although there may have been some year-to-year fluctuations, there are no significant differences. 

Conversely, in pre- and post-process manufacturing facilities, a significant demand exists for semiconductor 

engineers and workers/packers, followed by equipment engineers. Workers/packers are personnel who 
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perform relatively non-specialized tasks, such as transporting and packaging wafers and materials. In 

the pre-process, a high demand exists for semiconductor engineers with specialized skills, whereas in 

the post-process, workers/packers who do not require specialized skills are high in demand. The reason 

for this variation between the pre- and post-processes, even within the same manufacturing process, is 

likely the differences in the technical skills required for manufacturing and degree of automation in the 

manufacturing process. As discussed in Section 1, the higher demand for specialized personnel in the pre-

process than in the post-process is also related to the higher educational requirements for personnel in 

the pre-process. Additionally, a trend observed in both pre- and post-processes is the substantial surge 

in demand for firmware engineers since 2022. This indicates a rising demand for highly sophisticated 

hardware control, propelled by the automation of manufacturing processes and evolution of AI technology.

Table 3-4　Top Five Occupations with the Highest Number of Job Openings by ProcessTable  3-4   Top Five Occupations with the Highest Number of Job Openings by Proces

2020 2021 2022 2023 2020 2021 2022 2023 2020 2021 2022 2023

*Figures in parentheses indicate the number of people in demand per month. Source: Footnotes 32, 38, 41 and 42

*Figures in parentheses indicate the number of people in demand per month.

Source: Footnotes 32, 38, 41 and 42
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Production
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# 2020年 2021年 2022年 2023年

1
デジタルIC
エンジニア
（2,169）

デジタルIC
エンジニア
（1,689）

デジタルIC
エンジニア
（2,233）

デジタルIC
エンジニア
（1,777）

2
アナログIC
エンジニア
（733）

アナログIC
エンジニア
（918）

ソフトウェア
エンジニア
（1,204）

アナログIC
エンジニア
（1,020）

3
ソフトウェア
エンジニア
（732）

ソフトウェア
エンジニア
（896）

アナログIC
エンジニア
（1,188）

ソフトウェア
エンジニア
（912）

4
ファーム
ウェア

エンジニア
（534）

ファーム
ウェア

エンジニア
（667）

ファーム
ウェア

エンジニア
（1,041）

ファーム
ウェア

エンジニア
（822）

5
アルゴリズム
開発

エンジニア
（268）

半導体
エンジニア
（545）

半導体
エンジニア
（484）

半導体
エンジニア
（297）

IC設計 前工程 後工程
# 2020年 2021年 2022年 2023年

1
半導体
エンジニア
（831）

半導体
エンジニア
（1,552）

半導体
エンジニア
（1,969）

半導体
エンジニア
（949）

2
作業員/
梱包員
（558）

作業員/
梱包員
（1,125）

作業員/
梱包員
（1,342）

ファーム
ウェア

エンジニア
（465）

3
半導体
装置

エンジニア
（329）

半導体
装置

エンジニア
（531）

半導体
装置

エンジニア
（671）

作業員/
梱包員
（384）

4
ソフトウェア
エンジニア
（296）

ソフトウェア
エンジニア
（431）

ファーム
ウェア

エンジニア
（564）

ソフトウェア
エンジニア
（367）

5
生産技術
プロセス
エンジニア
（264）

生産技術
プロセス
エンジニア
（343）

生産技術
プロセス
エンジニア
（550）

半導体
装置

エンジニア
（364）

# 2020年 2021年 2022年 2023年

1
作業員/
梱包員
（1,199）

作業員/
梱包員
（2,258）

作業員/
梱包員
（2,342）

作業員/
梱包員
（784）

2
生産設備
エンジニア
（427）

半導体
エンジニア
（778）

生産設備
エンジニア
（877）

ファーム
ウェア

エンジニア
（468）

3
半導体
エンジニア
（402）

生産設備
エンジニア
（562）

半導体
エンジニア
（806）

ソフトウェア
エンジニア
（452）

4
生産技術
プロセス
エンジニア
（322）

半導体
装置

エンジニア
（519）

半導体
装置

エンジニア
（626）

域内営業
（400）

5
半導体
装置

エンジニア
（301）

生産技術
プロセス
エンジニア
（464）

生産技術
プロセス
エンジニア
（614）

生産技術
プロセス
エンジニア
（372）

*Figures in parentheses indicate the number of people in demand per month. 
Source: Footnotes 32, 38, 41 and 42

In response to this robust market demand, semiconductor companies tend to offer highly competitive 

salaries that have continued to rise steadily in line with economic growth. The wage levels are notably 

high in the upstream processes. The average monthly salaries in 2023 were 74,280 NTD (approximately 

347,000 JPY) in IC design companies, 61,266 NTD (approximately 286,000 JPY) in pre-process companies, 

and 51,349 NTD (approximately 240,000 JPY) in post-process companies. These figures exceed the overall 

average monthly salary in Taiwan.
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Ministry of Economic Affairs, "Statistical table of vacancy report for August 113”, Zhonghua mingguo shizatsu shishequan net, 
accessed February 2025,. https://www.stat.gov.tw/News_Content.aspx?n=3106&s=234397

44

Source: Footnotes 32, 38, 41, 42 and 43

Figure 3-10　Changes in Average Monthly Salaries in the Semiconductor Industry

3.4  Challenges of Taiwan's Semiconductor Talent Supply and 
Demand

This section summarizes the current and future issues and challenges of the supply and demand 

balance of semiconductor talent in Taiwan. The main issue identified through interviews is the imbalance 

between the supply and demand, with both highly skilled and on-site personnel being in high demand 

from companies, resulting in a seller's market. Consequently, exceptional students are often approached by 

companies while still in school, creating a competitive environment for talent.

・	Highly skilled talent is in high demand, with some securing employment even before graduation, 

reflecting seller's market trends. (Cheng Shiu University of Science and Technology)

・	The demand for internships has outpaced the supply, enabling students to exercise some degree of 

choice regarding their internships. (Kaohsiung University of Science and Technology)

・	Outstanding master's and doctoral students are often approached by companies before they graduate. 

(TIARA)

・	Some recruitment decisions are influenced by an individual's performance in collaborative research 

projects between industry and academia. (Taiwan IC design company)

While the interviews indicated a trend toward a shortage of talent, it is important to note that the 

supply–demand gap in the semiconductor industry is not as severe as in other industries. According 

to a survey by the Directorate-General of Budget, Accounting and Statistics, Executive Yuan on the 

job vacancy rate by industry44, the electronics component assembly industry, which includes the 

semiconductor industry, does indeed have a certain supply–demand gap compared with other industries, 

but it is at an average level. Talent shortages are particularly acute in the power and energy sector and 

hotel and accommodation industry.

Source: Footnotes 32, 38, 41, 42, and 43

Source: Footnotes 32, 38, 41, 42, and 43

Figure 3-10     Changes in Average Monthly Salaries in the Semiconductor Industry
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Ministry of Education,"113th Report on the Number of Students in the Stairways of Education for the 113-128 School Year”,  
June 2024, https://stats.moe.gov.tw/files/analysis/113_st_report.pdf
Ministry of Economic Affairs,"IC Design Industry 2024-2026 Professional Talent Demand Forecast Survey”, December 2023, 
https://ws.ndc.gov.tw/001/administrator/18/relfile/6037/9797/24 cde809-d888-4704-a0c6-fd5577f785e3.pdf
Ministry of Economic Affairs, "Ministry of Economic Affairs, Bureau of Industrial Affairs, Report on the Results of the 110-year 
Plan (Talent Circulation Alliance)”, accessed February 2025, 
https://www.talentcirculationalliance.org/ uploads/30b92756-5b83-489a-b3c8-cfe08b62f9f1.pdf
Taiwan Semiconductors Industry Association," Taiwan Semi-Conductor Industry Association. Taiwan Semiconductors Industry 
Association 2023 Annual Report, October 2023, http://ebook.greenpublishers.com/ebook/tsia/106/html5/index.html

45

46

47

48

Table 3-5　Job Vacancy Rates by Industry (August 2024)

欠欠職職率率 欠欠職職率率
22..9999 ササーービビスス業業 22..7744

電力・エネルギー業 4.72 ホテル・飲食業 3.7
コンピュータ、電子製品製造業 4.1 芸術、娯楽、レジャー業 3.23
自動車・自動車部品製造業 3.57 医療保険、ソーシャルサービス 2.81
電電子子部部品品製製造造業業 22..99 不動產業 2.92
金属製品製造業 2.67 卸・小売業 2.26

22..8844

 Job Vacancy
Rate

 Job Vacancy
Rate

 Industry 2.99  Service Industry 2.74

 Electricity & Energy 4.72  Hotel and restaurant industry 3.7

 Computer and electronic products
 manufacturing 4.1  Arts, entertainment, and leisure industry 3.23

 Automobile and auto parts manufacturing 3.57  Health insurance and social services 2.81

 Electronic component manufacturing 2.9  Real estate 2.92

 Metal product manufacturing 2.67  Wholesale and retail trade 2.26

2.84

Source: Footnote 44.

産産業業 産産業業
工工業業

 Industry  Industry

 Overall (%)

＊Job Vacancy Rate = (Number of Vacant Positions / (Number of Vacant Positions+ Number of Employees))x100

全全体体

Source: Footnote 44.

However, the outlook remains dismal. Owing to the declining labor force caused by a declining birthrate 

and against the backdrop of robust industrial development, the medium- to long-term supply–demand 

gap is expected to widen. According to statistics from the Ministry of Education, the total number of 

graduates from universities and other institutions in 2039 is projected to decrease from 2023 by 5.5% (-189 

people) for doctoral degrees, 5.7% (-2,960 people) for master's degrees, 21.3% (-43,593 people) for bachelor's 

degrees, and 23.4% (-3,370 people) for specialized degrees45. Demand estimates are based on the “2030 

Overall Talents Demand Forecast” and “Future Three-Year Key Industry Talent Survey and Forecast” 

compiled by the National Development Council in collaboration with relevant agencies, of which the latter, 

in particular, estimates talent demand for the next three years for the industries selected annually. In 

2023, a talent demand forecast was made for the IC design industry for 2024–2026, and according to it, 

the total number of individuals employed in the IC design industry is estimated to be between 67,290 and 

72,450 by 2026, with an estimated increase in demand of between 5,900 and 11,060 by 202646. Regarding the 

supply–demand balance, the Ministry of Economic Affairs survey estimates that over the 10-year period 

from 2021 to 2030, the total demand for STEM talent will be 1.36 million, whereas the expected new 

supply (graduates and new recruits) is only 670,000, resulting in a gap of 690,00047. Additionally, according 

to forecasts by the Taiwan Semiconductor Industry Association, even if 100% of electrical and information 

engineering graduates secure employment in the semiconductor industry, the supply–demand balance is 

expected to worsen by 2039, with talent shortages becoming severe within the next 10 to 15 years48.
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Source: Footnote 47.

Figure 3-11　STEM Talent Supply and Demand Forecast from 2021 to 2030 (10-year total)

The supply–demand gap in the semiconductor industry, which refers to the shortage of supply relative 

to demand, is a problem that is expected to aggravate in future. In light of this, companies face the 

challenge of enhancing their appeal, or that of the semiconductor industry as a whole, to attract students. 

To address this challenge, companies are currently maintaining their competitiveness by offering favorable 

treatment to and establishing early contact with students through industry–academia collaboration 

programs. As indicated in Table 3-5, the reason the semiconductor and other electronic component 

assembly industries are not experiencing a shortage of talent to the same extent as other industries are, is 

believed to be the success of these companies' strategies in attracting talent. These include, as revealed in 

interviews, offering competitive benefits to attract and retain top talent.

・	The primary motivation for students to pursue careers in the semiconductor industry is the industry's 

reputation and associated social status. Historically, Taiwanese students pursued medical school; 

however, now they opt for fields such as electrical engineering and information engineering. (Taiwanese 

semiconductor design company)

・	Popular companies and companies that offer benefits receive significant attention. Even if other 

companies promote industry–academia collaboration programs, students who participate in these 

programs often secure employment at popular companies. (National Cheng Kung University)

Conversely, interviews reveal that favorable treatment offered by companies influences the desire to 

pursue doctoral studies, leading to new challenges in the development of and securing highly skilled talent. 

As discussed in Section 2, the decline in the number and percentage of doctoral-level talent in Taiwan can 

be attributed to the following factors.

・	The decline in doctoral talent is an issue. The number of applicants for entrance exams has increased, 

with a competition ratio of approximately 10 to 1 for master's programs and approximately 2 to 3 for 

doctoral programs. Companies offer high salaries to master's degree graduates, which reduces their 

incentives to pursue doctorates. (National Cheng Kung University)

・	In some cases, there is minimal variation in the offers made by companies to doctoral and master's 

degree graduates. Companies are also keen to promote early employment owing to talent shortages. 

However, although salary increases significantly only after three to four years of employment, students 

 Source: Footnote 47
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are either unaware of this or do not prioritize it, leading them to enter the workforce instead of 

pursuing a PhD. (TIARA)

・	Companies often use high salaries to attract highly skilled professionals. In some cases, the starting 

salary of a bachelor’s degree holder may be equivalent to that of a master's degree holder with the 

objective of facilitating immediate employment after graduation. (Kaohsiung University of Science and 

Technology)

In the face of the inevitable widening of the overall supply–demand gap due to the declining birthrate 

and aging population, there are two main approaches to addressing this gap: reducing demand and 

increasing supply. While measures such as automation and other labor-saving initiatives could be 

considered to reduce labor demand, their effectiveness is likely to be limited when the overall industry 

continues to grow. Therefore, the key challenge for companies is to secure the necessary talent, in terms 

of both quantity and quality, from the existing talent pool. Competition among companies for attracting 

and retaining top talent is expected to intensify. Consequently, expanding the talent pool, that is, talent 

supply, has become an urgent priority. Nonetheless, given Taiwan's declining population, increasing the 

total population is unrealistic, making the expansion of the semiconductor talent pool a primary pursuit. 

According to the above insights from National Cheng Kung University, the admission ratio for master's 

programs exceeds 10 to 1, suggesting the potential existence of an underlying issue—the current 

educational institutions lack the capacity to accommodate all prospective students. In expanding the 

semiconductor talent pool, as mentioned earlier, an increase in highly skilled talent, particularly doctoral-

level talent, is also necessary, making increasing incentives for pursuing doctoral programs another 

challenge. The current talent development style in Taiwan is to recruit people who already have a certain 

level of expertise, such as students who have obtained degrees in semiconductor-related fields or people 

with experience in the field. Therefore, expanding the target to people in other fields (science and liberal 

arts fields not specialized in semiconductors) and building a new development model that targets people 

in other fields are also challenges. In expanding the target audience, it is also necessary to strengthen the 

cultivation and recruitment of overseas talent rather than limiting efforts to within Taiwan. In addition, the 

interviews frequently highlighted the creation of opportunities for secondary education students to learn 

about semiconductors and develop an interest in them as a key challenge in expanding the semiconductor 

talent pool. The specific solutions implemented by Taiwanese authorities, companies, and universities to 

address these challenges and cultivate talent are discussed in detail in the following chapters.
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4  Taiwan's Semiconductor Talent 
Development System and Strategy

This chapter outlines Taiwan's semiconductor talent development ecosystem and its strategies. Through 

case studies, we examine the policies, initiatives, and future directions of key stakeholders—namely the 

Taiwanese government, industry (companies), and academia (universities). This research was conducted 

through preliminary desk research and interviews with relevant parties from these three actors. The list 

of interviewees is presented in Table 1-1.

4.1 Taiwan's Semiconductor Talent Development System

As Figure 4-1 shows, in Taiwan, industry, government, and academia collaborate closely and provide 

resources to one another to promote the development of semiconductor talent.

Universities and other higher education institutions foster human resources through education and 

research, while companies support this process by providing funding, equipment, and lecturers through 

various industry–academia collaboration programs. At research-oriented universities such as National 

Taiwan University (Tai), National Cheng Kung University (Cheng), National Tsing Hua University 

(Tsing), and National Chiao Tung University (Chiao)—collectively known as "Tai-Cheng-Tsing-Chiao"—

joint research with companies involves the provision of researchers and expertise, with the outcomes 

ultimately benefiting the companies. Students immersed in cutting-edge Research and Development 

(R&D) environments during their studies often become core members of the industrial workforce after 

graduation, either through employment or entrepreneurship. At practice-oriented universities that focus 

on training field-ready personnel, students engage in hands-on training using facilities funded by industry 

donations, developing into immediately deployable professionals employed by companies. In Taiwan’

s semiconductor sector, industry–academia collaboration plays a crucial role not only in education and 

training but also in bridging trained personnel to companies. Programs such as corporate internships, joint 

research projects, and industry-provided semiconductor courses at universities are directly or indirectly 

linked to recruitment activities, serving as opportunities for companies to connect early with promising 

students.

Taiwanese authorities support industry–academia collaboration through measures such as institutional 

development and subsidies. Additionally, the Taiwan Semiconductor Research Institute (TSRI), under the 

National Science and Technology Council (NSTC), provides research infrastructure that would be difficult 

for a single university or company to establish independently. The NSTC is responsible for enhancing the 

quality of human resources by fostering highly skilled personnel, including those with doctoral degrees, 

while the Ministry of Education (MOE) promotes the growth of talent at the non-doctoral level.
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Figure 4-1　Taiwan's Semiconductor Human Resource Development System

To establish such a tightly integrated industry—government—academia human resource development 

ecosystem, it is essential to understand the historical background described in Section 2 of Chapter 2. 

Since the 1970s, Taiwan has adopted a government-led model for developing semiconductor technologies 

and nurturing related industries. With financial support from authorities, returnees from studies in the 

U.S. led the launch of multiple startup companies spun off from the Industrial Technology Research 

Institute (ITRI), a government-affiliated research institute. In the early stages of Taiwan’s semiconductor 

industry, a foundation was established through close collaboration between academic research institutions 

and enterprises conducting R&D. This created a dynamic environment in which human resources 

and technologies moved freely between academia and industry. The industry–academia collaboration 

model, in which industry presents challenges and academia provides solutions, together with active 

government support for such collaborations, led to the formation of Taiwan’s current semiconductor talent 

development ecosystem.

4.2  Taiwan’s Government Policies for Semiconductor Talent 
Development

In Taiwan, securing human resources—including in the semiconductor sector—has become a critical 

issue due to both the declining birthrate, an aging population, and intensifying global competition for 

talent. In response, the Executive Yuan (Taiwan’s highest administrative body, equivalent to Japan’s 

Cabinet) has identified "investment in talent" as a key policy initiative. In 2020, it instructed the National 

Development Council (NDC), an agency under its jurisdiction, to formulate strategies for developing and 

recruiting critical talent. Following this directive, the NDC introduced the “Critical Talent Cultivation and 

Recruitment Program ( 關鍵人才培育及延攬方案 ),49” based on three major strategies: cultivating Taiwan’s 
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National Development Council. "Key Talent Cultivation and Recruitment Program (2021–2024) – Final Approved Version," July 
2023, https:〃ws.ndc.gov.tw/Download.ashx?u=LzAwMS9hZG1pbmlzdHJhdG9yLzEwL3JlbGZpbGUvMC8xNDQxNC9kMDA5Mj
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National Development Council. "National Talent Competitiveness Enhancement Program (2024–2027) Approval Document," 
September 2024, https://ws.ndc.gov.tw/Download.ashx?u=LzAwMS9hZG1pbmlzdHJhdG9yLzEwL3JlbGZpbGUvMC8xNTkxNS
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In the six key industries promoted by former President Tsai Ing-wen in 2020, the designated focus areas include information 
and digital technology, cybersecurity, precision healthcare, green energy and renewable energy, national defense, and civilian 
applications.
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digital talent, attracting international high-level professionals, and enhancing bilingual capabilities.

In 2024, as a continuation of the "Key Talent Cultivation and Recruitment Program," the NDC, in 

collaboration with relevant agencies such as the Ministry of Economic Affairs (MOEA), MOE, Ministry 

of Labor, Ministry of Digital Affairs, Ministry of the Interior, the NSTC, and the Overseas Community 

Affairs Council (which oversees affairs related to overseas Taiwanese), formulated the "National Talent 

Competitiveness Enhancement Program" ( 國家人才競爭力躍升方案 ),50 to be implemented from 2024 to 

2027. This program targets talent capable of responding to the global trend of industrial upgrading and 

transformation, with the semiconductor sector identified as a key industry. The plan is structured around 

two main pillars: (1) strengthening talent competitiveness to support Taiwan’s future, and (2) enhancing 

the recruitment and retention of globally significant talent. Each pillar includes multiple strategies aimed 

at achieving these goals, such as promoting domestic employment, attracting international professionals, 

and expanding the talent pool.

The first key pillar—"strengthening talent competitiveness to support Taiwan’s future"—focuses on 

developing Taiwanese human resources, with the MOE and NSTC serving as the main responsible 

agencies. The MOE plays a crucial role in supporting the cultivation of talent sought by industry through 

adjustments to the education system and implementation of relevant policies. Its initiatives include 

expanding university enrollment quotas in STEM fields, establishing regional hubs for industry talent 

and technical training aligned with the "Six Core Strategic Industries”51 promoted since the 2020s, and 

launching "National Key Area Research Institutes" within universities to integrate industrial resources 

with academic research capabilities for human resource development. Through affiliated research 

institutions such as the TSRI, the NSTC promotes the cultivation of highly skilled master's- and doctoral-

level professionals ready to contribute to the industry. It also oversees the "Advanced Industrial Talent 

Development Program" ( 產業高階人才培訓計畫 ), which encourages outstanding PhD-level talent to enter 

and contribute to the industrial sector.

As part of the second key pillar—"enhancing the recruitment and retention of globally significant 

talent"—government agencies such as the NDC, MOE, and NSTC are working in coordination to promote 

recruitment efforts both within and outside Taiwan. Their strategy includes attracting overseas talent 

essential for key industries, including the semiconductor sector, by recruiting global startup teams and 

bringing in R&D professionals from multinational corporations. In parallel, they aim to establish a talent 

introduction platform, propose legal reforms, and implement support measures, such as reducing the cost 

of living, thereby strengthening the overall strategy to attract international talent.
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National Key Fields,” May 2021, https://law.moj.gov.tw/LawClass/LawAll.aspx?pcode=H0030066
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Under the “National Talent Competitiveness Enhancement Program,” the primary agencies responsible 

for semiconductor talent development in Taiwan are the MOE and NSTC. The following sections outline 

the key semiconductor talent cultivation strategies implemented by these two institutions.

4.2.1 MOE

The MOE's key initiatives for semiconductor talent development target research-oriented universities, 

practice-oriented universities, and high schools. Because the Ministry’s primary role is to expand the 

quantity of human resources—particularly those below the doctoral level—it implements broad-based 

strategies. A distinctive feature of these initiatives is their emphasis on industry–academia collaboration, 

designed to foster talent in line with industrial needs. For leading research-oriented universities, the 

Ministry has introduced legal frameworks to support the establishment of so-called “Semiconductor 

Colleges”—graduate programs operated in close cooperation between academia and industry. For 

practice-oriented universities, it has promoted the “Program for Establishing Regional Industry Talent 

and Technology Development Centers,” which supports the development of training environments, 

including practical facilities. Furthermore, to strengthen and embed the semiconductor talent ecosystem 

into Taiwan’s education system, the Ministry has launched semiconductor-related curricula aimed at high 

school students.

（1）Establishment of “Semiconductor Colleges”

In 2020, the MOE proposed a draft of the “Act for Industry–Academia Collaboration and Talent 

Cultivation Innovation in National Key Fields” (hereafter referred to as the “Industry–Academia Innovation 

Act”),52 which was passed by the Legislative Yuan in May 2021. Under this act, national universities that 

meet certain criteria may apply to the MOE to establish “Graduate Schools for National Key Fields,” 

focusing on seven critical areas: semiconductors, artificial intelligence (AI), smart manufacturing, circular 

economy, finance, political economy, and international communication.53 These graduate schools offer 

master’s and doctoral programs, systematically integrating industrial R&D resources—such as funding, 

faculty, and research programs—into the university's education and research systems. This enables 

robust industry–academia collaboration for talent development. To promote more effective partnerships, 

these graduate schools benefit from regulatory flexibility in areas such as organization, personnel, finance, 

facilities, human resource development, and procurement, allowing for more agile operations compared to 

conventional graduate schools. One notable example is the School of Semiconductors, which operates with 

an independent budget separate from the university’s general finances. Over 50% of its funding comes 

from corporate donations, with the remainder provided through government grants from the National 
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Ministry of Education. “Industry–Academia Collaboration for Future Talent Cultivation — Status of Regional Talent 
Cultivation Bases and Graduate Schools in Strategic Fields.” Executive Yuan, February 2024, 
https://www.ey.gov.tw/File/935E1D99EBAC14E?A=C
Department of Technological and Vocational Education, Ministry of Education. "Establishment of Regional Industry Talent 
Development and Technical Training Base Program," May 2024, https://depart.moe.edu.tw/ed2300/News_Content.aspx?n=3E8
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Development Fund. Additionally, the faculty can include industry experts or professors from other 

departments, and the school can independently design its own curricula, credit systems, and graduation 

requirements. To return the benefits of R&D to the university, at least 10% of the revenue generated from 

research outcomes must be contributed back to the national university and used to enhance education, 

improve facilities, and support institutional development.

Currently, among the 12 national key area research institutes approved by the MOE, seven so-called 

"semiconductor colleges" focus on semiconductor research, as shown in Table 4-1.54

Table 4-1　Semiconductor Colleges focusing on semiconductor research

大学 研究学院
国立台湾大学 重点科技研究学院
国立清華大学 半導体研究学院
国立陽明交通大学 産学創新研究学院
国立成功大学 智慧半導体及永続製造学院
国立中山大学 半導体及重点科技研究学院
国立台湾科技大学 産学創新学院
国立台北科技大学 創新前瞻科技研究学院

University Graduate School / Institute

National Taiwan University (NTU) Graduate School of Key Technology

National Tsing Hua University Graduate Institute of Semiconductor Research

National Yang Ming Chiao Tung University (NYCU) Graduate School of Industry-Academia Innovation

National Cheng Kung University (NCKU) Graduate School of Intelligent Semiconductor and Sustainable
Manufacturing

National Sun Yat-sen University Graduate School of Semiconductor and Key Technologies

National Taiwan University of Science and
Technology Graduate School of Industry-Academia Innovation

National Taipei University of Technology Graduate School of Innovative and Advanced Technologies

Source: Footnote 54.Source: Footnote 54.

In FY2023, the 12 national key domain research institutes—including the seven semiconductor colleges 

mentioned above—received over NT$1.1 billion in funding from 140 partner companies, including leading 

Taiwanese semiconductor firms such as TSMC, MediaTek, UMC, Realtek, PSMC, and ASE. Additionally, 

they were granted approximately NT$1 billion from the National Development Fund.

These semiconductor colleges are also required to offer a certain percentage of their courses in English 

and promote internationalization through initiatives such as enhancing international exchange, preparing 

for dual-degree programs, and increasing the proportion of English-taught classes. These efforts aim to 

expand opportunities for foreign talent and align with the second pillar of the national "Global Talent 

Competitiveness Enhancement Plan," which focuses on enhancing the recruitment and retention of globally 

significant talent.

（2）Regional Industry Talent Development and Technical Training Base Program

The MOE has developed the Regional Industry Talent Development and Technical Training Base 

Program ( 建置區域產業人才及技術培育基地計畫 )55 for practice-oriented universities responsible for 

training field-ready personnel. Under this program, the Ministry provides financial support for establishing 

practical training facilities that serve as hubs for talent development. The aim is to enhance hands-
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https://depart.moe.edu.tw/ed2300/News_Content.aspx?n=5D06F8190A65710E&s=6E3C91314E5DDD2C

56

on learning environments at universities and promote better matching between human resources and 

regional industries by strengthening collaboration.

From 2017 to 2021, focusing on the demand for skilled workers in industry, the MOE implemented 

the “Program for Enhancing Practical Training Environments at Technical and Vocational Institutions 

( 優化技職校院實作環境計畫 ),”56 which provided support to technical and vocational schools to develop 

production line-style educational facilities based on real industrial environments, aiming to train personnel 

ready to work on site. As this initiative proved effective, the Ministry launched a follow-up program in 

2022—the “Program for Developing Regional Industry Talent and Technology Training Bases ( 建置區域

產業人才及技術培育基地計畫 ).” This program supports the development of training bases tailored to the 

needs of the “Six Core Strategic Industries” and local industrial clusters, with the goal of establishing 20 

such bases. The plans for training bases related to the semiconductor industry are outlined in Table 4-2.

Table 4-2　Semiconductor-related Plans under the “Program for Enhancing Practical Environments in 
Technical and Vocational Universities” and the “Regional Industry Talent Development and Technical 

Training Base Program”

大学 助成計画
半導体パッケージング・テスト現場環境人材計画
半導体製造装置技術人材育成拠点
半導体パッケージング・テスト実務人材
―半導体パッケージング・テストラインの設置
半導体産業装置運用及びテスト人材育成拠点
3Dデジタル回路基盤設計とスマート製造ラインの工場導入
高速伝送インターフェースアッセンブリ設計及びテスト人材、技術育成拠点

University Program
Talent Development Program for Semiconductor Packaging and Testing Field
Environment

Talent Cultivation Center for Semiconductor Manufacturing Equipment Technology

Practical Talent Program for Semiconductor Packaging and Testing – Establishment of
Packaging and Testing Line
Talent Cultivation Center for Operation and Testing of Semiconductor Industry
Equipment
Factory Implementation of 3D Digital Circuit Substrate Design and Smart
Manufacturing Line
Talent and Technology Cultivation Center for High-Speed Transmission Interface
Assembly Design and Testing

Source: Footnote 55, 57.
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Technology
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明新科技大学

龍華科技大学
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University of Science
and Technology
(NKUST)

Minghsin University of
Science and
Technology

Source: Footnote 55, 57.

For example, under the “Semiconductor Packaging and Testing Talent Development Program” at 

National Kaohsiung University of Science and Technology (NKUST), the university is partnering with 

ASE, a back-end semiconductor company, using funding from the MOE. Through the development of 

curricula focused on practical skills and the establishment of training centers, this program aims to 

cultivate specialized talent in semiconductor packaging and testing in southern Taiwan, thereby enhancing 

the technological capabilities of the local semiconductor industry.

（3）Semiconductor Curriculum for High School Students

In 2022, the Education Administration of the MOE invited high school teachers—including those from 

Kaohsiung Municipal Sanmin Senior High School, which had previously developed and implemented 

its own semiconductor course—to collaboratively develop a semiconductor curriculum for high school 

students. This initiative aims to enhance Taiwanese high school students’ interest in STEM fields 
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Ministry of Education. "MOE Develops High School Semiconductor Curriculum to Cultivate Future Technology Talent.” 
Ministry of Education Global Information Network, June 2023, 
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and semiconductor-related disciplines, thereby strengthening the foundation for semiconductor talent 

development.

The curriculum comprises six fields: electrical science, semiconductor principles, circuit design, 

semiconductor manufacturing processes, semiconductor applications, and social aspects. It is designed not 

only to cover scientific content but also to include the application of semiconductors in everyday life and 

the structure of industrial supply chains. Teachers can select and combine topics from these six fields 

according to their own expertise and the characteristics of their schools. The content begins with familiar 

themes, such as how semiconductors are used in daily life and the basic physics and chemistry knowledge 

that students have already acquired. It also addresses broader social topics, such as the development 

of the semiconductor industry and global trends, enabling not only physics teachers but also those 

specializing in other science subjects or social studies to teach the course.57

Source: Footnote 57
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Figure 4-2　Semiconductor Curriculum for High School Students

The high school semiconductor curriculum was launched on a trial basis in 2023 and officially 

implemented the following year. A total of 97 schools applied to participate in the program, of which 36 

passed the selection process and began offering classes in August 2024.

4.2.2 The NSTC

The semiconductor talent development strategy of the NSTC places particular emphasis on the 

cultivation of doctoral-level talent. Its core objective is to enhance the quality and capabilities of human 
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Taiwan Semiconductor Research Institute. "Major Milestones," accessed February 2025, 
https://www.tsri.org.tw/tw/commonPage.jsp?kindId=A0002
National Cheng Kung University, “Opening of the Tainan Base of the National Applied Research Laboratories’ Taiwan 
Semiconductor Research Center,” December 2020, https://web.ncku.edu.tw/p/404-1000-216230.php?Lang=zh-tw
Taiwan Semiconductor Research Center. “Integration Transcends Limitation,” accessed February 2025 
https://www.tsri.org.tw/tw/introduction/html5/?pn=1
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resources by providing advanced R&D environments and resources, thereby promoting technological 

breakthroughs at the forefront of Taiwan’s innovation. Among the NSTC-affiliated institutions, the TSRI—

a key research center under the National Applied Research Laboratories (NARLabs)—plays a crucial 

role. It supports the development of semiconductor talent by providing universities with a wide range of 

research facilities and resources, contributing to the cultivation of highly skilled technical personnel in the 

semiconductor and related fields.

（1）TSRI

In 1988, Taiwan established its first government-run semiconductor laboratory, the “National Nano 

Device Laboratories ( 國家奈米元件實驗室 ).” In 1992, a Class 10 cleanroom became operational, providing 

component research services for academia and industry. The following year, the “Chip Implementation 

Center (CIC)” was established in the Hsinchu Science Park. It was later renamed the “National Chip 

System Design Center” in 1997. In 2011, this center began offering academic access to chip fabrication 

services using TSMC’s 40 nm process, becoming one of the earliest examples of production line 

investments dedicated to academic use in Taiwan.

In 2019, the "National Chip Implementation Center" and the "National Nano Device Laboratories" were 

integrated based on their respective strengths in chip design and semiconductor production, forming the 

TSRI. Positioned as a service provider in the field of semiconductor technology, this research institute 

serves as a comprehensive technology R&D center that integrates IC design, chip prototyping and 

manufacturing, and semiconductor device process research.58 While the TSRI is located in the Hsinchu 

Science Park, in 2020, it established the "TSRI Tainan Branch" on the Li-Hsing Campus of National Cheng 

Kung University (NCKU) in Tainan City to promote collaboration between the Southern Taiwan Science 

Park and academia.59

The TSRI conducts joint research with universities and is committed to cultivating R&D personnel who 

can immediately contribute to the field. Its mission is to support the enhancement of research capabilities 

in Taiwan’s semiconductor industry by providing world-class advanced research environments to academic 

institutions, the industrial sector, and other research organizations. The TSRI offers comprehensive 

verification facilities and services related to semiconductors, including IC design, semiconductor 

manufacturing, packaging and testing, and system integration. It is difficult for a single school or company 

to possess such an integrated range of verification facilities and environments, which constitutes a unique 

strength of the TSRI. Through this service platform, the TSRI aims to promote the sharing of research 

resources and services with academic institutions and enterprises in Taiwan, shorten the time required 

for technological development and verification, and foster the comprehensive development of highly skilled 

professionals.60
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National Science and Technology Council. “The Chip-based Taiwan Initiative: Laying the Foundation for Taiwan’s 
Technological Power over the Next Decade.” Executive Yuan, November 2023, 
https://www.ey.gov.tw/Page/5A8A0CB5B41DA11E/6dd41826-ed84-4b92-9f51-e6ebeb8621f8
National Science and Technology Council. “Inauguration of the Chip-based Taiwan Initiative Office to Build the Next 
Generation of Taiwan’s Technological Power,” May 2024, 
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National Science and Technology Council. “Chip-driven Taiwan Industrial Innovation Program.” Executive Yuan, November 
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（2）Chip-Driven Taiwan Industrial Innovation Program

The Chip-Driven Taiwan Industrial Innovation Program ( 晶 片 驅 動 臺 灣 產 業 創 新 方 案 , hereinafter 

referred to as the “Chip Innovation Taiwan Program”)61 is a cross-sectoral technology development 

initiative approved by the Executive Yuan in November 2023. It aims to maintain and strengthen the 

global competitiveness of Taiwan’s semiconductor industry while addressing future technological challenges. 

As the latest semiconductor development program under the NSTC, the Chip Innovation Taiwan 

Program inherits and further develops elements of previous talent cultivation initiatives. To coordinate the 

resources of various organizations, the program has established the Chip Innovation Taiwan Promotion 

Office as the central body for implementing the plan, which is overseen and operated by the NSTC.62

This initiative plans to invest NT$300 billion (approximately ¥1.4 trillion) over the next 10 years, 

aiming to promote innovation and advancement across all industries by leveraging Taiwan’s competitive 

advantage in semiconductor manufacturing and integrating generative AI technologies. Furthermore, the 

cultivation of semiconductor talent is positioned as one of the core strategies of this plan. The plan is built 

on four strategic pillars: promoting industry-wide innovation through generative AI and chip integration, 

strengthening Taiwan’s talent development environment to attract global R&D professionals, accelerating 

heterogeneous integration and advanced technologies essential for industrial innovation, and leveraging 

the strengths of Asia’s Silicon Valley to attract international startups and investments in Taiwan.63

Pillar one—"promoting industry-wide innovation through generative AI and chip integration"—supports 

the development of innovative solutions across various industries by leveraging semiconductor chips and 

generative AI technologies, in collaboration with innovative companies and academic institutions both in 

Taiwan and abroad. Aiming for practical applications that enhance citizens' daily lives, the initiative seeks 

to drive progress in sectors such as food, healthcare, housing, transportation, education, entertainment, and 

industry, powered by the integration of domain-specific expertise and generative AI.

Pillar two—"strengthening Taiwan’s talent development environment to attract global R&D 

professionals"—aims to upgrade academic research infrastructure and educational materials to establish 

Taiwan as a world-class training hub for chip design. The goal is to cultivate skilled professionals in IC 

design. Additionally, by establishing overseas bases and organizing the "Special Recruitment Expert Team 

for Semiconductor Innovation," this strategy actively promotes industry–academia collaboration and the 

recruitment and employment of overseas IC design talent to enhance Taiwan’s global competitiveness in 

attracting international professionals.

Pillar three—"accelerating heterogeneous integration and advanced technologies essential for industrial 

innovation"—aims to enhance advanced chip design capabilities by supporting the development of key 
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National Science and Technology Council. Request from the Office of Legislator Kuan Ko-Ju-Chin to the Legislative Yuan 
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technologies in semiconductor design tools, including EDA tools. It seeks to accelerate heterogeneous 

integration design—designs that combine different types of chips, such as logic and memory, into a 

single package—and to drive further technological innovation in advanced process technologies and 

semiconductor design.

Pillar four—"leveraging the strengths of Asia’s Silicon Valley to attract international startups and 

investment to Taiwan"—aims to connect international semiconductor startups with capital and guide 

private investment toward their applications. By utilizing Taiwan’s well-established semiconductor 

industry ecosystem and supporting the smooth realization of innovative ideas, this strategy seeks to 

attract semiconductor startups to Taiwan. Through these efforts, Taiwan aims to establish its reputation 

as the world’s largest semiconductor startup cluster and promote investment from international financial 

institutions into semiconductor startups.

In the field of semiconductor talent development, initiatives include providing research spaces for 

industry–academia collaboration aimed at nurturing talent and advancing industrial development. Specific 

efforts include offering cutting-edge 7 nm chip design and manufacturing services for academia, providing 

proprietary cloud services for next-generation design computation, establishing and operating facilities 

for basic research and education through a Semiconductor College, and creating overseas practical 

training environments to expand global talent networks. These initiatives are part of a broader strategy 

to support Taiwan's semiconductor IC design industry. One example currently underway is the “Chip-

Driven: Key Chip and Heterogeneous Integration Technology R&D and Industrial Development Program,” 

jointly promoted by the NSTC and MOEA. With a budget of NT$3 billion over five years starting in 2024, 

the program supports the development of technologies for designing and fabricating high-performance 

chips compatible with AI and other advanced technologies. In 2025, 16 projects are planned to develop 

and design devices with high computing power, energy efficiency, and performance, thereby advancing 

technologies and cultivating highly skilled R&D professionals. Additionally, the "Chip-driven Taiwan 

Initiative" focuses not only on semiconductor chips but also on their applications in fields such as AI. 

The “Next-Generation High-Performance Computing Host and AI Evaluation Environment Development 

Plan” aims to build next-generation supercomputers to support semiconductor design simulation, big data 

analysis, and other applications.64

（3）Advanced Industrial Talent Development Program

Based on the “Special Act for Forward-Looking Infrastructure Development” proposed by the Executive 

Yuan, the NSTC has formulated the “Advanced Industrial Talent Development Program.” This program 

aims to address the current concentration of PhD talent in academia—such as university faculty positions 

and postdoctoral research roles—by offering one year of on-the-job practical training at universities 

or research institutions, along with corporate internships lasting six months or more. Additionally, the 
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program provides incentives for companies to hire PhD holders, thereby promoting the utilization of 

doctoral talent in industry and enhancing R&D capabilities.

Between 2023 and 2024, the TSRI participated in this program as a training institution and formulated 

an implementation plan under the research theme of "Industrialization of Scientific Research," addressing 

trends in the demand for semiconductor technologies and professional skills.65

Table 4-3　The TSRI’s Advanced Industrial Talent Development Program

計画の名称 実行戦略の概要

科学研究の産業化

科学研究の産業移転専門チームを構築し、重点産業の特許整備と技術の付加価値促進を
支援。産業技術のニーズを探り、研究成果の産業化と人材マッチングを推進。重点産業
の高度人材を育成し、産学協同の育成モデルで博士人材に付加価値の高い訓練を提供。
国際産学連盟を活用し、大学間の産学連携リソースを連結。

次世代半導体技術開発及び人材育成
ロジックとメモリの集積化、トランジスタの密度と性能の強化、2次元材料のプロセス
装置開発における人材育成

Program Summary

Industrialization of Scientific
Research

Establish a specialized team for the industrial transfer of scientific
research; support the organization of patents and enhancement of
technology value in key industries. Identify industry needs, promote
commercialization of research results, and match talent accordingly.
Cultivate advanced professionals for key industries by providing value-
added training for PhD-level personnel through an industry–academia
collaboration model. Leverage international academic-industry alliances
to integrate inter-university collaboration resources.

Development of Next-Generation
Semiconductor Technologies and
Talent Cultivation

Foster talent in areas such as logic-memory integration, enhancement of
transistor density and performance, and process equipment development
for two-dimensional materials.

Source: Footnote 65.Source: Footnote 65.

（4）Industry–Academia Grand Alliance

Since 2012, the NSTC and MOEA have promoted the Advanced Technology Industry–Academia 

Collaboration Program (commonly known as the “Industry–Academia Grand Alliance”). This program 

uses a model in which companies propose research topics and collaborate with academic institutions 

on joint research—an approach described as “industry poses questions, academia provides solutions.” 

The program was implemented based on the NSTC Guidelines for Subsidizing Advanced Technology 

Industry–Academia Collaboration Projects and the MOEA Guidelines for Subsidizing Advanced 

Technology Industry–Academia Collaboration Projects. If a joint research proposal passes the NSTC 

review, it can receive funding support from both the NSTC and MOEA. The NSTC provides funding to 

academic institutions, whereas the MOEA offers subsidies to companies, with support available for up to 

three years. Moreover, companies are required to contribute funding to academic institutions in amounts 

equal to or greater than the subsidy received from the MOEA.66 The Industry–Academia Grand Alliance 

has involved Taiwan’s leading companies, such as TSMC and MediaTek, which have collaborated with 

prestigious universities including National Taiwan University (NTU), National Yang Ming Chiao Tung 

University (NYCU), and National Tsing Hua University on joint research projects.67
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Source: Footnote 66.

Figure 4-3　Expense Breakdown of Industry–Academia Grand Alliance Joint Research Projects

Table 4-4　Semiconductor-Related Projects of the Industry–Academia Grand Alliance

企業 大学 研究内容
7-5nm半導体技術
スーパー3nm先端半導体技術

清華大学 演算技術とチップ
MediaTek 、
TSMCなど

陽明交通大学 未來社会(2025-2030)省エネ半導体技術

Company University Research Focus

7–5 nm Semiconductor Technology

Advanced Super 3 nm Semiconductor Technology

National Tsing Hua University Computing Technology and Chips

MediaTek,
TSMC, etc. NYCU Energy-Efficient Semiconductor Technology for Future

Society (2025–2030)

Source: Footnote 67.

NTUTSMC

TSMC 台湾大学

Source: Footnote 67.

4.2.3 Results of Interviews with Taiwanese Authorities

To understand the current status of human resource development initiatives and the key roles of 

Taiwanese authorities, interviews were conducted with affiliated research institutions, local education 

bureaus, and Sanmin Senior High School in Kaohsiung City.

According to officials from relevant government-affiliated research institutions, authorities focus on talent 

development and the advancement of innovative technologies. By formulating and promoting various 

talent cultivation initiatives, they aim to narrow the experience gap between academia and industry in 

Taiwan and accelerate the development of related technologies. In particular, research centers under the 

authorities, such as the TSRI, collaborate with universities through direct initiatives, including establishing 

joint curricula and co-supervising graduate students. These centers also serve as bridges between industry 

needs and academic research, offering academic guidance and functioning as platforms for integrating 

technologies between academia and industry. Among these research centers, the NSTC plays a key role 

in accelerating the growth of Taiwan’s semiconductor industry by providing the necessary research 

infrastructure and related services to academic institutions and companies through the TSRI. While the 

TSRI also offers semiconductor education programs, its access to cutting-edge manufacturing equipment, 

design tools, and verification environments sets it apart from similar programs provided by universities 

and private companies. This enables hands-on training covering the entire chip development process—

from design to verification. Consequently, the TSRI’s strength lies in its complementary combination 

Donation to University Company Expenses

Used by University as
Research Expenses

Used Independently by
Company

More than 40% of the corporate
investment amount

Source: Footnote 66.

NSTC Grant MOEA Grant

Investment from Partner Companies
More than NTD 40 million per year and more than 50% of the total project expenses

大学への寄付
研究経費として
大学が使用

国科会補助金

連携企業からの出資
4,000万NTD/年以上かつ経費総額の50％以上

企業経費
企業が独自
で使用

経済部
補助金

企業出資額の40%以上 企業経費と同額以下

Equal to or less than the corporate expenses
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of theoretical instruction by university professors and practical training.  ITRI, a similar institution to 

the TSRI, operates under the MOEA. Both the TSRI and ITRI provide semiconductor chip verification 

environments for academia and industry, but they differ in their primary focus and content. ITRI primarily 

serves industry and focuses on verification needs, such as yield analysis of already manufactured chips, 

offering relatively standardized testing services. By contrast, the TSRI mainly supports the evaluation of 

academic research outputs and provides a more flexible verification framework.

Local government efforts to cultivate semiconductor talent vary by region. According to interviews 

with an education bureau of a local authority, some progressive municipalities have implemented 

initiatives such as one-day semiconductor programs for elementary and junior high school students 

through industry–academia collaboration. Key roles of local governments include promoting participation 

in such collaborations between local schools and companies, as well as conducting public outreach to local 

communities. Particularly for elementary and junior high school students—who are not the main targets 

of talent development initiatives by central authorities—these programs aim to provide early exposure 

to the semiconductor industry and spark interest, thereby expanding the potential talent pool in the long 

term.

Kaohsiung Municipal Sanmin Senior High School—one of the high schools participating in the design of 

a semiconductor curriculum for high school students—was interviewed to understand its objectives and 

approach. Sanmin High School independently launched a class for first-year students in 2021. During the 

development of the national high school semiconductor curriculum, this original class was broken down 

into six components and expanded, eventually forming the current six-course structure. In the actual 

curriculum-design process, a group of high school teachers, primarily from Sanmin High School, took the lead 

in promoting the initiative, with only limited involvement from the MOE. When the program was rolled 

out in other high schools in Taiwan, the teacher group also selected participating schools. The authorities 

primarily played a supporting role, encouraging applications from schools and providing financial support 

for class operations at the selected schools.

In the curriculum design, the focus is not on acquiring semiconductor technologies or specialized 

knowledge, but on broadening students’ perspectives, sparking their interest in the semiconductor 

industry, and cultivating logical thinking and problem-solving skills. Therefore, the classes are designed 

to start with science knowledge at the junior high school level and incorporate familiar, real-life topics—

such as exploring how different chips affect the way sound is heard through speakers. This curriculum is 

offered as part of the elective program called “Multidisciplinary Electives” ( 多元選科 ). At Sanmin High 

School, for example, students from other regions, including Taipei, also participate online, engaging in 

hybrid group work that combines both online and offline activities.

In addition to sparking high school students’ interest in the semiconductor industry, the high school 

semiconductor curriculum aims to enhance teachers’ lesson-planning capabilities. This curriculum was 

designed with a high degree of flexibility, allowing each participating school to select the necessary 

courses from six available modules based on their individual circumstances. Furthermore, the prepared 

teaching materials consist of simple slides—there are no textbooks—based on the assumption that each 

teacher will independently supplement the content. This approach recognizes that the semiconductor 

field spans a wide range of disciplines, making it difficult for any one teacher to cover all topics 
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comprehensively. Therefore, instead of creating standardized lesson content, the program intentionally 

adopts a flexible design that allows teachers to tailor lessons to their own areas of expertise. To support 

teachers in planning their lessons, training and information-sharing sessions are held during long school 

breaks, where participating teachers gather to study and exchange ideas regarding their respective lesson 

content.

4.3 Industrial Strategies for Semiconductor Talent Development

As previously mentioned, many talent development strategies in the semiconductor industry are 

promoted through industry–academia collaboration programs, beginning as early as students’ enrollment 

in school and continuing prior to their employment. As noted in Chapter 3, semiconductor companies have 

varying human resource needs depending on their production stage, with a greater demand for highly 

skilled personnel in the upstream sectors of the supply chain. Therefore, each company formulates its 

own talent development strategy tailored to its specific business characteristics. In the following sections, 

we examine the talent development approaches of representative Taiwanese semiconductor companies in 

each phase of the industry: upstream ("design"), midstream ("front-end process"), and downstream ("back-end 

process").

The upstream sector of IC design focuses on advanced technology development, with an emphasis on 

cultivating highly skilled R&D personnel through internship programs and collaborative research between 

academia and industry. In the midstream sector of front-end manufacturing, a wide range of talent is 

required, from R&D staff to on-site engineers; thus, the core strategy involves expanding outreach to the 

potential talent pool. To this end, various industry–academia collaboration programs have been offered 

to numerous universities. In the downstream sector of back-end manufacturing, where the practical 

application of industrial technologies is the focus, the goal is to nurture personnel with strong practical 

skills. This is achieved by developing advanced in-house training systems that target current employees. 

This section describes case studies of leading Taiwanese companies at each stage of the semiconductor 

process, focusing on their approaches to talent development.
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MediaTek, accessed February 2025, https://www.mediatek.tw/
TSMC, accessed February 2025, https://www.tsmc.com/chinese
ASE, accessed February 2025, https://www.aseglobal.com/ch/home/
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Table 4-5　Human Resource Development Initiatives in Semiconductor Companies

Design Process Front-End Process Back-end Process

Company MediaTek Inc.
 (聯發科技股份有限公司)

TSMC
（台灣積體電路製造股份有限公司）

ASE
（日月光半導體製造股份有限公司）

Business
Description

A Taiwanese fabless semiconductor company that
provides SoC (System-on-Chip) design services
for smartphones, home appliances, and networking
products. In 2023, the company recorded revenues
of approximately NT$430 billion, ranked 5th
globally, and is Taiwan ’ s largest IC design
company.

TSMC is the world’s first and largest dedicated IC
foundry, primarily engaged in wafer fabrication,
packaging, testing, and technology services. With
a global market share of 61.2%, the company
plays a crucial role in the development of the
semiconductor industry.

A leading global company in the back-end
semiconductor manufacturing process, specializing
in packaging and testing. It provides integrated
services that cover everything from front-end wafer
testing and wafer probing to back-end packaging,
materials, and final product testing.

Founded 1997 1987 1984

Employees 19,104 (as of 2024) 77,054 (as of 2024) 83,229 (as of 2023)

Revenue
(2023)

Approximately NT$430 billion Approximately NT$2.1 trillion Approximately NT$580 billion

Headquarters
Location

Hsinchu Science Park, Hsinchu City Hsinchu Science Park, Hsinchu City Nanzih Science and Industrial Park, Kaohsiung
City

Overseas
Offices

Japan, South Korea, Singapore, the United
Kingdom, the U.S., Mainland China, Dubai,
Finland, Germany, etc.

North America, Europe, Japan, China, South
Korea

The U.S., Europe, Japan, China,South Korea,
Singapore

Focused on cultivating high-level R&D
talent

Expansion of Talent Pool and Broad-
Based Engagement

In-House Training Programs for
Employees

-Established Innovation Research Centers at
research-oriented universities such as National
Taiwan University, National Tsing Hua
University, and National Yang Ming Chiao Tung
University
-Invested a total of NT$1.3 billion over 20 years in
industry-academia collaboration.

-Provided numerous joint research programs,
semiconductor courses, and cutting-edge chip
prototyping projects to a wide range of
universities.
-In 2023, invested a total of NT$770 million in
industry-academia collaboration, contributing to
the training of over 10,000 talents.

-Offers an internal academy for employee
development
-Engages in industry-academia collaboration and
internship partnerships with practice-oriented
universities such as Minghsin University of Science
and Technology, as well as NCKU
-Total investment in industry-academia education
in 2023: NT$230 million

Semiconducto
r Talent

Development
Initiatives

Source: Official HP of Media Tek68 ,TSMC69 ,ASE70.

4.3.1 Semiconductor Design Companies

This section analyzes the talent development strategy of MediaTek, Taiwan’s largest semiconductor 

design company, as a representative example. Because design companies do not possess manufacturing 

facilities such as factories, their talent needs are primarily focused on highly skilled professionals. Based on 

advanced technology R&D, semiconductor design companies strongly emphasize innovative technological 

advancement. Accordingly, MediaTek cultivates and secures talent primarily through partnerships with 

prestigious universities, particularly those targeting master’s and doctoral students in STEM fields.

Two main approaches are employed to advance these strategies: industry–academia collaboration and 

internship programs. Since 2002, MediaTek has promoted partnerships with universities, with a total 

investment of NT$1.3 billion (approximately ¥6 billion) in such collaborations. Under the leadership of the 

MediaTek Advanced R&D Center, the company established Innovation Research Centers at NTU, NYCU, 

and National Tsing Hua University to promote joint R&D initiatives. Additionally, MediaTek contributes 

to three semiconductor-focused institutions: the College of Industry–Academia Innovation at NTU, the 

School of Industry–Academia Innovation at NYCU, and the Semiconductor Research Institute at National 

Tsing Hua University. Executives are dispatched to these schools as industry mentors to provide students 

with valuable expertise and the latest industry insights.
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TSMC. “2021 Sustainability Report”, 
https://esg.tsmc.com/download/file/2021_sustainabilityReport/chinese/c-r1-anInnovationPioneer.pdf
TSMC- National Taiwan University Joint Research and Development Center. “TSMC Academia-Industry Collaboration 
Program,” accessed February 2025, https://tsmccenter.ntu.edu.tw/program-jdp.html
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In addition to master's- and doctoral-level personnel, industry–academia collaboration initiatives also 

target undergraduate STEM students. Courses on IC design have been introduced at institutions such 

as NTU, NYCU, National Tsing Hua University, and NCKU. Since 2021, semiconductor education has 

been provided to 236 students from non-semiconductor-related majors. Centered on analog/RF IC design 

and digital IC design, the program aims to foster the early development of future talent by sharing 

foundational knowledge and practical industry experience. Furthermore, by offering prioritized internship 

opportunities to participants, the program increases students’ incentives to enroll.

Additionally, MediaTek conducts an annual internship program in which senior executives who have 

been selected as IEEE Fellows teach semiconductor technologies. Through this program, interns learn 

about the processes of chip design, manufacturing, pricing, and distribution, and gain an understanding 

of the relationship between chip design and the final product. The internship program also serves as 

an important recruitment channel for MediaTek, enabling the early acquisition of talented individuals. 

Outstanding interns may receive job offers through the program or employment incentives if they join 

MediaTek after graduation.71

4.3.2 Front-End Semiconductor Companies

As the most representative front-end semiconductor company in Taiwan, TSMC has invested heavily 

in industry–academia collaborations in the country’s semiconductor sector. In 2023, TSMC allocated 

NT$770 million (approximately ¥3.6 billion) to such partnerships, contributing to the training of 10,000 

individuals. To enable more university professors to engage in cutting-edge semiconductor research and 

provide students with opportunities for both learning and practical experience, TSMC has established 

collaborations with numerous universities across three key areas: joint industry–academia research, 

curriculum coordination, and career support, thereby contributing significantly to talent development 

in the semiconductor industry.72 Since 2005, TSMC has continuously invested in Joint Development 

Projects (JDPs) with researchers from Taiwan’s top universities. Each project includes dedicated TSMC 

staff members who support implementation and monitor the progress and outcomes of the research.73 

Through JDPs, master's and doctoral students are exposed to advanced research in the semiconductor 

field from an early stage. Many of these student researchers later join TSMC after graduation, making the 

program an effective channel for talent acquisition. Additionally, TSMC operates the TSMC University 

Shuttle Program, which provides access to advanced silicon processing technologies finer than 28 nm. 

This program allows professors and students to fabricate chips designed in academia using state-of-the-art 

processes, thereby fostering R&D talent by revitalizing academic research.

Similar to MediaTek, TSMC has also established a "TSMC Semiconductor Curriculum" at multiple 

universities. Compared with MediaTek, TSMC’s program is characterized by its broader scope and 
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TSMC. “Semiconductor Program,” accessed February 2025, https://careers.tsmc.com/education/SearchPrograms
“National Yang Ming Chiao Tung University, Department of Materials Science and Engineering”,” NYCU and TSMC 
Collaborative Semiconductor Program” March 2020, 
https://mse.nycu.edu.tw/%E4%BA%A4%E9%80%9A%E5%A4%A7%E5%AD%B8%E6%94%9C%E6%89%8B%E5%8F%B0%E7%A
9%8D%E9%9B%BB%E9%96%8B%E8%A8%AD%E5%8D%8A%E5%B0%8E%E9%AB%94%E5%AD%B8%E7%A8%8B-2/
TSMC. “TSMC 'Newcomer Training Center' Enhances Semiconductor Talent Competitiveness”, August 2023, 
https://esg.tsmc.com/ch/update/inclusiveWorkplace/caseStudy/37/index.ht
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greater number of participating institutions. According to the information available on its official website, 

the program is offered at 18 universities, ranging from prestigious institutions such as NTU and NYCU, 

to mid-tier universities, such as Chung Yuan Christian University and Feng Chia University, as well as 

practice-oriented universities such as NKUST. The curriculum covers eight areas, including an overview 

of semiconductors, design, manufacturing, packaging, and equipment.74 TSMC directly designs the 

curriculum and adopts a collaborative model in which many experienced employees are dispatched as 

instructors, allowing students to learn cutting-edge technologies. This model enables a seamless connection 

between academic education and the practical needs of the industry.75 Additionally, similar to MediaTek, 

TSMC guarantees interview opportunities for students who complete the program and offers financial 

incentives, such as preferential salary treatment for top-performing students, making the curriculum an 

integral part of its talent acquisition strategy.

The "TSMC Newcomer Training Center," located alongside a factory in the Central Taiwan Science 

Park in Taichung City, also plays a key role in TSMC's talent development. At this center, veteran 

trainers provide hands-on training, supporting the onboarding of new employees. Since 2022, this training 

program has also been made freely available to students. By utilizing the center’s facilities, students can 

learn practical skills such as semiconductor manufacturing principles and machine operation. As of August 

2023, a total of 2,149 students from 15 schools have participated in the program.76

4.3.3 Back-End Semiconductor Companies

While upstream IC design companies focus on acquiring highly skilled talent and conducting advanced 

R&D and midstream front-end companies seek to access a broad talent pool, back-end companies place 

greater emphasis on practical training for the application of technologies. Accordingly, in addition to 

industry–academia collaborations with universities and other institutions, a key characteristic of back-end 

companies is their focus on upskilling existing employees through training programs. As a representative 

example of a back-end company, this section analyzes the talent development strategy of ASE Group, the 

largest back-end company in Taiwan.

To keep pace with rapid technological changes and organizational expansion, ASE has implemented 

two types of employee training programs based on its three core talent development strategies: 

management, technology, and manufacturing. With a systematic program design, the company focuses 

on enhancing its employees’ technical skills and adapting to manufacturing process automation. One such 

program is the "Smart Manufacturing Academy," which aims to drive efficiency through automation and 

smart technologies. Targeting R&D, manufacturing, and equipment engineers, the program integrates 

training in AI tool development, digital transformation (DX), and industrial robotic arms for practical on-
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site applications. This approach helps improve equipment utilization rates and product yields through 

automation and smartization. A total of 9,000 employees have participated in this program, and the 

course content has been implemented across 46 factories. The other program is the "Engineer Academy," 

which focuses on enhancing problem-solving and project management skills for manufacturing and 

equipment engineers. By improving their ability to identify and eliminate the technical or systemic causes 

of production errors, this program aims to increase productivity and quality efficiency. Thus far, 1,300 

employees have participated in the training, contributing to a 29% reduction in both the frequency and 

duration of machine maintenance.77

In terms of industry–academia collaboration, ASE has promoted industry–academic education based 

on the philosophy of "industry into universities, and universities into industry," launching the “Industry–

Academia Technology Research Program” in 2011. In 2023, ASE advanced major projects in two key 

areas: "advanced packaging and optical technology" and "AI applications and simulation technology," 

focusing on semiconductor packaging manufacturing and manufacturing automation. This approach 

enables students to understand industrial needs at an early stage and closely link academic knowledge 

with practical experience.78 Additionally, ASE has strengthened its industry–academia collaboration by 

working with universities to establish various research programs, curricula, and internship opportunities. 

As discussed in more detail in the next section, the active promotion of such collaborations, particularly 

with universities of science and technology such as NKUST and Cheng Shiu University (CSU), is a 

distinguishing feature of back-end semiconductor companies. Recent achievements are summarized in 

Table 4-6.79

Table 4-6　ASE's Investment and Outcomes in Industry–Academia Collaboration

2020 2021 2022 2023
インターン生の人数 638人 224人 410人 502人
半導体産業カリキュラムの人数 169人 862人 209人 453人
技術研究提携プロジェクト件数 74件 66件 74件 81件
技術研究提携プロジェクトの経費 3,950万 5,010万 5,500万 9,100万
奨学金 180万 760万 3,500万 2,160万
産学教育投資総額 4,470万 6,930万 15,780万 23,060万

Category 2020 2021 2022 2023

Number of Interns 638 224 410 502

Number of Participants in the
Semiconductor Industry Curriculum 169 862 209 453

Number of Technical Research
Collaboration Projects 74 66 74 81

Expenditure on Technical Research
Collaboration Projects (NT$) 39.5 million 50.1 million 55.0 million 91.0 million

Scholarships Awarded (NT$) 1.8 million 7.6 million 35.0 million 21.6 million

Total Investment in Industry–Academia
Education (NT$) 44.7 million 69.3 million 157.8 million 230.6 million

NT$: New Taiwan Dollar

 Source：Footnote 79.
NT$: New Taiwan Dollar

Source：Footnote 79.

4.3.4 Results of Interviews with Industry Stakeholders

Interviews were conducted with three groups: representatives from Taiwan's semiconductor design 
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Taiwan Semiconductor Industry–Academia–Research Development Alliance. “Alliance Introduction,” accessed February 2025, 
https://www.tiara.org.tw/about.php
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companies, representatives from semiconductor manufacturing companies, and the Taiwan IC Industry 

and Academia Research Alliance (TIARA). TIARA is a non-profit organization composed of universities, 

companies, and industry associations related to semiconductors. It promotes the development of highly 

skilled professionals, such as PhD holders, engaged in IC design and R&D.80

Regarding the importance of industry–academia collaboration, a representative from a design company 

stated that it bridges the gap in manufacturing process technologies between academia and industry. 

While Taiwan's semiconductor companies currently operate with 2–3 nm processes, university facilities 

are generally limited to approximately 28 nm processes. Therefore, for academia to conduct research on 

advanced process technologies and cultivate talent well-versed in these technologies, access to corporate 

production lines through industry–academia collaboration is essential. In this regard, the TSRI also plays 

a vital role, not only functioning as a complementary platform for prototyping advanced processes but 

also serving as a bridge between industry and academia, facilitating technical exchange and integration 

between the two sectors. Moreover, representatives from manufacturing companies have emphasized that, 

in the context of industry–academia collaboration, the most valuable contribution companies can make to 

meet academic needs is by providing environments for prototyping silicon and advanced devices.

In contrast, TIARA, which promotes industry–academia collaboration projects, has observed that 

in Taiwan, academic institutions—such as university professors—often play the leading role in such 

collaborations, as they tend to have the strongest motivations and incentives to engage in industry–

academia partnerships. Moreover, many university professors have held key positions in government 

agencies, making them well-versed in both the academic and governmental spheres. By contrast, corporate 

representatives do not always have the same level of influence over public institutions, which often results 

in academia taking a central role in these initiatives. At the same time, there is active personnel exchange 

between industry and academia—for instance, corporate professionals taking up teaching positions after 

retirement, or executives being dispatched as lecturers. This high degree of personnel mobility across 

industry, government, and academia is considered one of the defining characteristics of Taiwan's talent 

development ecosystem.

TIARA has promoted the "A+A' Industry-Academia Laureate Program," a collaborative initiative 

funded by both government subsidies and corporate contributions, aimed at fostering PhD-level talent 

through industry–academia cooperation. Through this initiative, TIARA has recognized that expanding 

the pool of PhD talent requires raising awareness about semiconductors starting at the high school level. 

Consequently, greater emphasis has recently been placed on programs targeting high school students. 

These efforts include initiatives such as the “Youth Research Forum,” in which alumni working in 

semiconductor companies visit high schools to give lectures, as well as organizing visits for high school 

students to companies such as MediaTek and research institutions such as ITRI. Additionally, study 

sessions on semiconductors and IC design are held for high school teachers with the aim of broadening 

the base of future semiconductor talent.
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4.4 Talent Development System of Semiconductor Colleges

The universities responsible for talent development vary according to the type of personnel being 

trained. In this study, universities that primarily cultivate advanced-level personnel are categorized as 

"research-oriented universities," while those focused on training frontline workers are referred to as 

"practice-oriented universities." Case studies were conducted at three universities from each category. 

The three research-oriented universities—NTU, NYCU, and NCKU—are prestigious institutions in 

Taiwan. Each has established a Semiconductor College under the MOE’s "Industry-Academia Innovation 

Act." These universities serve as hubs for industry–academia R&D collaboration in the semiconductor 

field, playing key roles in developing R&D talent and achieving technological breakthroughs. In contrast, 

universities such as NKUST, Southern Taiwan University of Science and Technology (STUST), and 

CSU focus on cultivating frontline personnel with strong foundational technical skills. Together, 

these institutions form a broad and diverse ecosystem that supports Taiwan’s semiconductor talent 

development, with each responding to different human resource needs within the industry.

4.4.1 Research-Oriented Universities

All research-oriented universities have established semiconductor schools under the “Industry–

Academia Innovation Act” enacted in 2021. More than half of their operating funds come from companies, 

which also provide programs such as instructor dispatch from partner firms, internships, joint research, 

scholarships, and a number of courses conducted in English. Simultaneously, the content of industry–

academia collaboration reflects the characteristics of each university’s surrounding industrial ecosystem, 

resulting in distinctive talent development initiatives.

The differences in characteristics of each university can be better understood by examining the 

geographical distribution of industries in Taiwan. The country is broadly divided into northern, central, 

and southern regions, each with its own core industries. In northern Taiwan—home to the capital city of 

Taipei and Hsinchu City and County, where the Hsinchu Science Park, a major semiconductor cluster, is 

located—the electronics and high-tech industries, including semiconductors, have flourished. NTU, located 

in Taipei, has established a Precision Healthcare program that aligns with these key industries. As the top 

university in Taiwan, it is committed to nurturing scientific and technological talent in critical fields that 

extend beyond semiconductors. Meanwhile, NYCU, situated adjacent to the Hsinchu Science Park—the 

heart of Taiwan's semiconductor cluster—has produced a large number of semiconductor professionals. 

This university not only collaborates with leading Taiwanese semiconductor companies but also offers 

programs in applied fields such as AI. It has also operated the International College of Semiconductor 

Technology since 2015, engaging in talent development through the integrated use of resources from 

multiple departments and graduate schools.
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Department of Investment Promotion, Ministry of Economic Affairs. “InvesTaiwan, accessed February 2025, https://
investtaiwan.nat.gov.tw/homePage?lang=cht
QS. “QS World University Rankings 2025: Top global universities,” June 2024,
https://www.topuniversities.com/qs-world-university-rankings
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Source: InvesTaiwan81, QS World University Rankings 202582.

Figure 4-4　Target Locations in the Case Study

In contrast, southern Taiwan, centered around cities such as Kaohsiung and Tainan, has long been 

developed as a hub for heavy industries such as petrochemicals. Consequently, the region is characterized 

by a high concentration of chemical companies, including those producing semiconductor materials. In 

recent years, semiconductor manufacturing plants have increasingly been established in the south due 

to land and infrastructure shortages in the north. For example, TSMC's Fab 18, which produces 3–5 

nm chips, is located in Tainan, and a cutting-edge 2 nm process plant is currently under construction 

in Kaohsiung, indicating the growing prominence of southern Taiwan in the semiconductor industry. 

Reflecting these regional industrial characteristics, NCKU (a leading university in southern Taiwan) 

has established new programs specializing in semiconductor materials and smart and sustainable 

manufacturing. Notably, chemical companies also participate as sponsoring partners, giving the university 

a distinctive development path compared to the other two institutions.

In their efforts to foster international talent, research-oriented universities collaborate on human 

resource development with universities across various countries and regions. Several initiatives also 

involve Japanese universities, including regular exchanges through symposiums and other events. 

However, the international students accepted to these universities come mainly from Southeast Asia and 

Eastern Europe, with few or no Japanese students in many cases.
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Table 4-7　Human Resource Development Initiatives at Research-Oriented Universities

Table 4-7

National Taiwan University(Graduate
School of Advanced Technology, GSAT)

National Yang Ming Chiao Tung
University(Institute of Industry-Academia

Innovation, IAIS)

National Cheng Kung
University(Academy of Innovative
Semiconductor and Sustainable

Manufacturing, AISSM)

Common
Features

University
Characteristics

As Taiwan’s top university, offers not only
semiconductor tracks but also courses in precision
healthcare, another key strategic industry

Takes advantage of its proximity to Hsinchu Science
Park, forming strong links with partner companies
and international semiconductor institutes; expanding
into applied fields such as AI

Located in Southern Taiwan, close to clusters of
semiconductor materials and manufacturing
industries; emphasizes materials and smart
manufacturing

Courses /
Programs

① IC Design and Automation② Device Materials
and Heterogeneous Chip Integration③
Nanotechnology and Science④ Precision
Healthcare

① Advanced Semiconductor Research② Smart
Systems Research

① Chip Design② Semiconductor Process③
Packaging and Testing④ Key Materials⑤ Smart &
Sustainable Manufacturing

Industry-
Academia

Collaboration

-TSMC, MediaTek, and other top-tier
semiconductor firms
- Foxconn and electronics manufacturers

-TSMC, Micron (front-end)
- MediaTek (design)
- Foxconn, Wistron (electronics)

- TSMC (front-end), Winbond, Diodes (non-logic
semiconductors)
- ASE (back-end) – only one among the three
- CPC Corporation and chemical firms

International
collaboration

- International students from Southeast Asia,
Central and Eastern Europe
- Summer program dispatching students to the
Netherlands
- Double-degree programs in preparation
- Chinese language courses for international
students
- Symposium with the University of Tokyo

- Few Japanese undergraduate students
- Many PhD international students are from India
- Dual-degree program with Purdue University, USA

- Offers semiconductor summer schools for
international students
- Largest international student group: India; others
from Southeast Asia and Eastern Europe
- Symposiums and joint research with Tokyo
University of Science

- Established under the 2021 “Act for Industry-Academia Collaboration and Talent Cultivation in Key National Technologies” Graduate-level programs (Master’s
and Ph.D.)
- More than half of operating funds provided by companies
- Industry lecturers, internships, joint research, scholarships
- Several courses taught in English

Source: Official HP of NTU83, NYCU84, NCKU85.

（1）NTU

As Taiwan’s leading university, NTU established the Graduate School of Advanced Technology (GSAT) 

in 2021 under the framework of the University–Industry Innovation Act. The main objectives of GSAT 

are to promote the development of Taiwan’s key industrial sectors, establish a central role for Taiwan 

within the global supply chain, and serve as a critical hub for next-generation technologies. In accordance 

with the provisions of the Act, GSAT operates with flexible management systems that differ from those 

of traditional graduate schools, particularly in the areas of organization, personnel, finance, procurement, 

and talent cultivation.86 Like other semiconductor colleges, GSAT places a strong emphasis on close 

collaboration between academia and industry. By fostering a mechanism of co-creation and mutual 

prosperity between the public and private sectors, GSAT advances both academic research and industrial 

technology development while cultivating highly skilled talent to drive industrial advancement.

Currently, GSAT offers four main academic programs: "Integrated Circuit Design and Automation," 

"Device Materials and Heterogeneous Chip Integration," "Nanoscience and Engineering," and "Precision 

Healthcare." When GSAT was first established, it offered only three programs related to semiconductors: 

Integrated Circuit Design and Automation, Device Materials and Heterogeneous Chip Integration, 
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https://gups.ntu.edu.tw/
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and Nanoscience and Engineering. The Precision Healthcare program was added later, focusing on 

the R&D of medical devices, diagnostic systems, and healthcare technologies that utilize AI and other 

advanced technologies. As Taiwan’s leading university, NTU appears to aim at fostering talent not only 

in the semiconductor sector but also in other key areas of national importance. Accordingly, companies 

supporting GSAT include semiconductor-related firms such as MediaTek, Etron, and Fitipower (design), 

TSMC and PSMC (front-end manufacturing), INNOLUX (display and back-end), and the Electronics 

Manufacturing Services (EMS) company Foxconn.

In addition to GSAT, NTU is actively engaged in cultivating international semiconductor talent. In 

2024, it launched the International Semiconductor Undergraduate Program, an English-taught degree 

program exclusively for international students. The curriculum includes foundational courses in physics, 

mathematics, and electrical and electronic engineering, along with opportunities for industrial internships.87 

Another major initiative is the Taiwan–Germany Semiconductor Talent Development Program, a trilateral 

collaboration launched in 2024 between NTU, TSMC, and the state government of Saxony, Germany. In 

this program, approximately 30 students from prestigious German universities are invited to Taiwan, 

where they first attend semiconductor-related courses at NTU for four months, followed by a two-month 

internship at TSMC’s Taichung plant, making it a six-month program. In addition to lectures in electrical 

and mechanical engineering related to semiconductors, NTU also offers courses in Chinese language, 

career design, and cultural experiences, aiming to foster a deeper understanding of Taiwanese culture.88 

Regarding collaborations with Japanese universities, NTU has held the NTU–UTokyo Joint Conference 

regularly since 2015 with its sister institution, the University of Tokyo. This university-wide academic 

exchange transcends individual faculties. Within this framework, GSAT organizes two major conferences: 

one on IC design and the other on semiconductor device technologies and applications.89

According to interviews with GSAT, 10 companies currently provide approximately NT$123 million 

annually in funding under agreements set to run through 2032. As part of its industry–academia 

collaboration, GSAT is currently conducting 54 projects with TSMC and 19 with PSMC. This kind of R&D, 

supported by corporate funding and the National Development Fund, is considered a major strength of the 

semiconductor college. However, for companies to proactively provide funding to academic institutions, it 

is essential that they understand how beneficial the semiconductor colleges are to their talent development 

and recruitment efforts. This was identified as a key direction for GSAT to focus on going forward.

In terms of education, specialized lectures are offered, including sessions taught by executives from 

partner companies such as Realtek and TSMC. Retired industry experts are also invited as instructors to 

provide guidance based on their practical experience. Additionally, short-term intensive training programs 

are conducted at the TSMC Newcomer Training Center. Students can also participate in R&D internships 

during summer breaks, earning academic credits while gaining hands-on experience in corporate R&D 
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National Yang Ming Chiao Tung University International College of Semiconductor Technology, accessed February 2025, 
https://icst.nycu.edu.tw/
China Times. "Yang Ming Chiao Tung University cultivates Taiwan's first Industry Innovation Ph.D., Hsu Cheng-Wei, who will 
join an IC design company," December 2024, https://ec.ltn.com.tw/article/breakingnews/4895097
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departments. In some cases, students receive job offers through these internships and join the companies 

directly after graduation.

Regarding international students, GSAT currently accepts students from Malaysia, Indonesia, Vietnam, 

Thailand, the Czech Republic, Germany, and Lithuania. To recruit students, GSAT participates in the 

“Southeast Asia Semiconductor Talent Recruitment Team,” organized by the Department of Industrial 

Development under the Ministry of Economic Affairs, and conducts university visits in Southeast Asia. 

To further promote international exchange, GSAT is preparing double-degree programs with overseas 

universities. Recognizing that Chinese language proficiency can be a barrier for international students 

during internships, GSAT has launched beginner-level Chinese language courses that include technical 

vocabulary related to semiconductors and manufacturing. These courses aim to support students’ future 

employment in Taiwan. Such industry-responsive education has been made possible through the support 

of companies and other organizations within the flexible framework provided by the "University–Industry 

Innovation Act."

（2）NYCU

NYCU, located adjacent to the Hsinchu Science Park, plays a vital role in Taiwan’s semiconductor 

industry. Two-thirds of the CEOs and executives of companies within the Hsinchu Science Park 

are alumni of NYCU. In 2015, the university established the International College of Semiconductor 

Technology (ICST), the world’s first international graduate school dedicated exclusively to semiconductors. 

All courses are conducted in English, with the goal of cultivating globally competitive semiconductor 

talent. The university offers double-degree programs and engages in numerous international joint research 

projects with 10 institutions, including Tokyo University of Science, UCLA in the U.S., and the Indian 

Institutes of Technology (IIT).90

The Semiconductor Academy established under the "University-Industry Innovation Act" is known 

as the Industry Academia Innovation School (IAIS). IAIS focuses on promoting industry–academia 

collaboration and cultivating talent that meets industry needs.91 IAIS offers two main programs: the 

Advanced Semiconductor Research Institute, which focuses on research in semiconductor design, 

manufacturing, and materials; and the Smart Systems Research Institute, which covers semiconductor 

application areas such as AI, data science, IoT, and information security. Participating companies include 

design firms such as MediaTek, NOVATEK, and Raydium; front-end manufacturers such as TSMC, UMC, 

and PSMC; and EMS and embedded systems companies such as Foxconn, Wistron, and ADVANTECH, 

which are active in edge AI and system development. The educational model of IAIS emphasizes the 

integration of theory and practice, allowing students to develop an industry-oriented mindset while 

attending school. This approach not only contributes to expanding Taiwan’s industrial talent pool but also 

enables students to adapt more quickly to the workplace after graduation, bringing tangible benefits to 
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the industry. To attract top talent, IAIS also offers a scholarship program.

In addition to its graduate programs, in 2024, the Department of Electrical Engineering restructured 

its Institute of Electronics to establish a new undergraduate program specializing in semiconductors: 

the Department of Semiconductor Engineering, College of Electrical Engineering. This program focuses 

on semiconductor manufacturing technologies and was launched with a donation of NT$100 million 

from TSMC. The department features its own cleanroom, with annual operating costs reaching NT$500 

billion. Among the two offered tracks— Solid-State Electronics and Nano Devices—Solid-State Electronics 

attracted 261 applicants for 25 positions (a 10.4:1 acceptance ratio), while Nano Devices drew 186 

applicants for 17 positions (a 10.9:1 ratio), indicating strong interest. Looking ahead, the program plans 

to expand industry–academia collaborations beyond TSMC, develop partnerships with institutions in 

countries such as Japan and the U.S., and begin recruiting international students.92

As part of its outreach initiatives, GSAT organized the “2024 Chip Semiconductor Winter Experience 

Camp” to promote science education among high school students in Hsinchu City. The program condensed 

the essence of 1,200 hours of university-level coursework into a two-day, 12-hour combination of lectures 

and hands-on training sessions, taught by professors and researchers from NYCU. This initiative is part of 

the “Chip-driven Taiwan Program” ( 晶創台灣方案 ), a semiconductor industry promotion policy led by the 

Taiwanese government. Participating organizations included NYCU, the Hsinchu Science Park Industry–

Academia Training Association, TSMC, and MediaTek.93

In interviews, the strength of Taiwan’s semiconductor industry was often attributed to a talent 

ecosystem built through close collaboration among academia, industry, and government, with universities 

at its center. Specifically, universities play a central role in cultivating highly skilled PhD-level talent 

through research and educational activities, while also developing technologies and products through 

these same research efforts. The outcomes of this process—whether in the form of spin-off companies, 

technological contributions to existing firms, or the supply of future core personnel—are continuously fed 

back into the industry. It is people who create technology, and this continuous cycle—where universities 

and industries closely collaborate to nurture talent and return the results (both human resources and 

technologies) to the industrial sector—is considered the true foundation of Taiwan’s semiconductor 

strength.

Talent development at NYCU is actively carried out using industry–academia resources. In addition to 

numerous joint research projects, semiconductor-related courses, and internships offered by companies 

such as TSMC and MediaTek, the university also utilizes opportunities such as prototype chip fabrication 

using TSMC’s 5 nm production line and resources provided by the TSRI. Moreover, NYCU plans to 

construct an on-campus 12-inch wafer production line. It also hosts a research facility known as the T-Star 

Center, which focuses on the “lab-to-fab” process—the transition from research to mass production—

serving as a bridge between academia and industry. NYCU comprises multiple departments and graduate 
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schools involved in semiconductor talent cultivation, including ICST, IAIS, and College of Electrical and 

Computer Engineering. While faculty and educational resources are shared across these programs, each 

entity functions as a specialized gateway: ICST focuses on cultivating international talent, IAIS emphasizes 

industry–academia collaboration, and each school plays a distinct role in fostering semiconductor 

professionals.

As part of its collaboration with overseas universities, NYCU recently launched a dual-degree program 

with Purdue University in the U.S. In this program, NYCU professors provide U.S. students with 

foundational knowledge through online lectures during the first half of the program. In the latter half, 

students travel to Taiwan, where they engage in research and hands-on activities in Taiwan’s cutting-edge 

environment, including prototyping 5 nm chips.

In terms of talent development, NYCU has also begun placing greater emphasis on early-stage education, 

starting at the high school level. In 2024, it opened an affiliated high school and began accepting students. 

Additionally, the university has launched the “K-12 Program,” aimed at promoting science education and 

awareness among elementary and junior high school students.

（3）NCKU

As a leading university in southern Taiwan, NCKU established the Academy of Innovative 

Semiconductor and Sustainable Manufacturing (AISSM) in 202194. AISSM offers five specialized degree 

programs: Chip Design, Semiconductor Processes, Semiconductor Packaging and Testing, Key Materials, 

and Smart and Sustainable Manufacturing. These programs cover the upstream, midstream, and 

downstream sectors of the semiconductor industry while also incorporating forward-looking concepts and 

technologies such as AI, big data analytics, IoT, smart manufacturing, circular economy, green technology, 

and carbon neutrality. Among them, the Key Materials and Smart and Sustainable Manufacturing 

courses are distinctive features of AISSM. This reflects the industrial characteristics of southern 

Taiwan, home to numerous chemical companies and manufacturers involved in semiconductor materials. 

AISSM is supported by 17 contributing companies, including NOVATEK (design), TSMC, UMC, PSMC, 

WIN (front-end manufacturing), Winbond, MXIC (memory), Diodes (discrete and analog semiconductor 

manufacturing), Himax (power semiconductor manufacturing), YAGEO (passive components), Transcom 

(modules), Delta Electronics, Lee Chang Yung Chemical, CPC Corporation (petrochemicals), China Steel, 

and TA YA Electric Wire & Cable. This number exceeds that of universities such as NTU and NYCU 

while also highlighting key differences. Unlike these two universities, NCKU has fewer logic IC design 

companies among its sponsors, and instead includes a greater number of companies specializing in front-

end manufacturing, memory, power semiconductors, and other non-logic sectors. Notably, the major back-

end semiconductor company ASE, as well as chemical manufacturers based in southern Taiwan that did 

not contribute to the other two universities, are among AISSM’s supporters. This further underscores 

NCKU's strong regional industrial ties and unique position in southern Taiwan.
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AISSM places strong emphasis on collaboration with industry, offering students opportunities to learn 

in real-world settings. It has introduced a system in which senior-level industry professionals are invited 

to deliver lectures and co-supervise student theses. The school plans to offer a variety of semiconductor 

talent development programs, including degree programs, credit-bearing certificates, and professional 

certifications. AISSM’s educational and research facilities are spread across multiple locations: on NCKU’

s campus, at its branch campus in the 85 Sky Tower in Kaohsiung City, and at its education and R&D 

center in the Southern Taiwan Science Park. Such diverse environments provide students with rich 

learning and research opportunities. In 2023, AISSM launched a professional master’s program titled 

"Executive Master’s Program in Advanced Semiconductor Management and R&D," aimed at training 

executive-level professionals with expertise in both semiconductor R&D and corporate management.

In addition to its master’s and doctoral programs, AISSM also offers short-term educational programs 

in collaboration with the Ministry of Labor. These programs are designed as job training opportunities 

for job seekers who have graduated from fields unrelated to semiconductors. They provide basic skills 

training and internship opportunities within the semiconductor industry, serving as a key initiative to 

broaden Taiwan’s semiconductor talent base.

According to interviews with AISSM, the organization is currently partnered with 17 companies and 

plans to expand further in the future. These partner companies contribute to more than 100 industry–

academia collaboration projects and provide combined funding exceeding NT$100 million annually. AISSM 

has adopted a “dual-supervisor system,” in which graduate students receive guidance from both university 

professors and corporate instructors. This system also offers opportunities for students to conduct 

experiments and practical training using corporate research facilities. Moreover, AISSM is involved in in-

house training at partner companies. For example, it conducts specialized courses for INNOLUX aimed at 

developing highly skilled technical professionals.

One of AISSM’s most prominent international initiatives is the “Semiconductor Summer School.” This 

is seven- to 10-day English-language program is designed for international students and covers all major 

processes, from semiconductor design to manufacturing. Launched three years ago, the program has 

welcomed approximately 200 students from 37 universities across 17 countries. Participating Japanese 

institutions include Kumamoto University and Kumamoto National College of Technology. Moving 

forward, AISSM plans to collaborate with the Ministry of Foreign Affairs and overseas diplomatic 

missions to expand participation and welcome more international students.

A wide range of international joint research projects are also being conducted. Notable examples include 

collaborative research on nitride semiconductors with the University of Illinois at Urbana-Champaign and 

a joint project in semiconductors and optoelectronics with Arizona State University. In Japan, AISSM has 

had a long-standing partnership with Tokyo University of Science, holding an annual joint symposium. 

This relationship has deepened over time and has led to ongoing collaborative research on compound 

semiconductors and advanced packaging. Additionally, it conducts semiconductor-related research in 

collaboration with universities in countries such as India, the Czech Republic, and Thailand, with the aim 

of publishing internationally co-authored papers. These international collaborations are typically built 

through faculty networks, and further expansion is anticipated.

The majority of international students at AISSM currently come from Southeast Asia and India, but 
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there are plans to strengthen recruitment from Eastern European countries, where significant growth in 

the semiconductor industry is expected. Currently, approximately 40% of courses at AISSM are taught in 

English, and the university aims to increase this to 70% in the future. This initiative is intended to create a 

more accessible learning environment for international students and further promote studying in Taiwan.

4.4.2 Practice-Oriented Universities

Practice-oriented universities provide more hands-on training to develop human resources who can 

immediately contribute in the field. Many faculty members have work experience in semiconductor 

companies, and the universities emphasize building practical training environments and facilities. In 

addition to university budgets, they use support from the MOE, contributions from companies, and 

equipment donations to create training environments that closely resemble actual manufacturing sites.

Although international talent development initiatives are more limited in number compared to research-

oriented universities, some exchanges with Japan have been observed. However, these institutions differ 

from research-oriented universities because they do not have regular international students, partly due to 

the absence of courses taught in English.

Table 4-8　Human Resource Development Initiatives of Practice-oriented Universities

Table 4-8

The Department of Semiconductor
Engineering, NKUST

The Department of Semiconductor and
Optoelectronic Engineering, STUST

The Department of Electronic
Engineering, CSU

Common
Features

University
Characteristics

Promoting industry-academia collaboration across
the entire university; ranked top among technical
universities in terms of collaboration funds;
constructing a semiconductor equipment
engineering facility including a cleanroom in
collaboration with authorities and companies

University-wide partnerships with industry and
enterprises; strong focus on internships and
equipment engineer training programs to cultivate
on-site talent; newly established English-based
master’s program in semiconductors

Establishing an educational environment through
government and corporate-supported programs
such as ASE and Ministry of Education’s
practical semiconductor packaging training
program

Courses /
Programs

① 4-year technical program (equivalent to
Bachelor's) ② Evening 4-year program ③
Master's program ④ Executive Master's program

① 4-year technical program ② Master’s program
③ Master’s program for international students
(starting 2025) ④ Bachelor's program for
international students (starting 2026) ⑤
International Specialized Track*

① 4-year technical program ② Evening 4-year
program ③ Master’s program ④ International
Specialized Track*

Industry-
Academia

Collaboration

-Front-end companies like UMC (equipment
engineer training)
-Back-end companies like ASE, Powertech
Technology (PTI)

-Back-end companies such as Nanya PCB
-Memory manufacturers like Macronix (MXIC)

-Back-end companies like ASE, OSE
-Passive component companies like YAGEO,
PSA

International
collaboration

-No full-time international students
-Partnerships with University of the Philippines
and KTH Royal Institute of Technology
-Hosts Japanese high school study tours

-Accepts Mexican exchange students
-No full-time international students yet
-Will launch English-based bachelor’s and master’
s programs starting in 2025
-Long-standing exchange with Kumamoto
University

-Participates in MOEA–sponsored delegation to
Southeast Asian universities
-Collaborations with Kansai University

- Practical training focused on post-fabrication and equipment engineer development
- Many faculty members have experience working in semiconductor companies
- Well-equipped training facilities supported by government subsidies (e.g., Ministry of Education’s Regional Industry Talent Development and Technical
Training Program) and corporate donations
-Internship and job placement advantages with partner companies

Source: Official HP of NKUST95, STUST96, CSU97.
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（1）NKUST

NKUST is located in the heart of Taiwan’s southern semiconductor back-end industry cluster. Its 

Nanzih Campus, which hosts the Department of Semiconductor Engineering, is situated approximately 3 

kilometers from the Nanzih Technology Industrial Park, home to TSMC's cutting-edge 2 nm production 

facility. The Department of Semiconductor Engineering was established during the 2018 merger of three 

universities—National Kaohsiung University of Applied Sciences, National Kaohsiung First University of 

Science and Technology, and National Kaohsiung Marine University—into NKUST98. It was reorganized 

from the former Department of Microelectronic Engineering to focus on developing professionals with 

expertise in semiconductor manufacturing processes, system application design, and testing technologies. 

The curriculum is centered on two core areas: semiconductor device fabrication and microelectronic 

system design. With a focus on future developments in semiconductor and optoelectronic component 

applications, the department also offers practical measurement courses covering the characteristics and 

production technologies of green energy devices. Building on this foundational knowledge, students engage 

in project-based research and interdisciplinary coursework, enabling them to integrate skills related to 

semiconductors, optoelectronic integrated circuits, biochips, and embedded RF systems.

NKUST has been enhancing its practical training facilities by leveraging government initiatives for 

semiconductor talent development. In 2020, with approval from the MOE’s “Technical University Practical 

Environment Enhancement Program,” NKUST, in collaboration with the back-end semiconductor company 

ASE, established the Semiconductor Packaging and Testing Industry Talent Development Factory ( 半導

體封装測試類產業環境人才培育工廠 ). This initiative aims to cultivate talent equipped with fundamental 

skills and practical abilities in the back-end sector. It includes hands-on training in essential areas for 

back-end engineers, such as semiconductor device inspection, measurement and analysis, semiconductor 

theory, and IC packaging and testing processes. Experienced industry professionals are dispatched by 

companies to serve as instructors at the university, working alongside faculty members to jointly develop 

curricula, engage in R&D, and provide practical training guidance. To ensure that students understand 

industry requirements and acquire the necessary skills during their studies, the program also offers 

opportunities for internships and company visits, creating a synergistic effect between learning and real-

world application.99

According to an interview with NKUST, the university is currently renovating a campus building in 

collaboration with UMC, a front-end semiconductor company, under the support of the MOE’s “Regional 

Industry Talent Development and Technical Training Center Program.” Through this initiative, NKUST 

is constructing the Semiconductor Equipment Technology Talent Training Base ( 半 導 體 製 程 設 備

技 術 人 才 培 育 基 地 ), dedicated to cultivating talent in semiconductor manufacturing equipment. The 

facility will cover approximately 160 ping (approximately 530 square meters) and will be equipped with 
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clean rooms and machinery equivalent to those used in actual semiconductor fabs. What sets this base 

apart is its focus not on semiconductor manufacturing itself, but on training semiconductor equipment 

engineers. In practical training sessions, students will learn not only how to operate the equipment used in 

semiconductor production but also how to perform maintenance on it. UMC’s experienced employees will 

serve as instructors, providing hands-on guidance to students. The program also includes factory tours 

of UMC facilities, making full use of the company’s resources. Additionally, UMC has recently launched a 

specialized summer course at NKUST, offering students practical training in the semiconductor industry 

to help prepare them for smooth entry into the workforce after graduation.

In designing the semiconductor engineering curriculum, practical training is emphasized, with the 

number of hours allocated to hands-on courses in the required curriculum being 1.5 times greater than 

those allocated to theoretical courses. In the fourth year, students are encouraged to participate in 

internships to establish early contact with industry. This allows students to gain a better understanding 

of industry–academia relations, bridge technical skill gaps early, and ensure a smoother transition to 

the workforce. Additionally, approximately 80% of faculty members in the semiconductor engineering 

department have work experience in semiconductor companies or related industries, enabling them to 

provide education that closely reflects real-world industrial practices.

Regarding international exchange, although no international students are currently enrolled because all 

courses are conducted in Chinese, NKUST maintains partnerships with institutions such as the University 

of the Philippines and the Royal University of Spain. In 2025, NKUST welcomed a visit from Japanese 

high school students at the request of Kaohsiung Senior High School. Kaohsiung Senior High and Tokyo 

Metropolitan Hachioji High School are sister schools that engage in annual exchanges through school trips. 

During the visit, students experienced operating semiconductor manufacturing equipment. Additionally, 

the university’s Japanese Language Department recently introduced a course titled "Semiconductor 

Japanese." This course provides Taiwanese students proficient in Japanese with a basic understanding 

of semiconductor concepts and technical terminology in Japanese. By doing so, the university has begun 

fostering talent with expertise in both semiconductors and foreign languages, offering crucial linguistic 

support for smooth international collaborations in the semiconductor field.

（2）STUST

Located in Tainan City, the Department of Semiconductor and Optoelectronic Engineering at STUST 

traces its origins to the "Semiconductor Center," which was established in 1999 alongside the Photonics 

Division of the Department of Electrical Engineering. The Semiconductor Center was one of the 

earliest semiconductor-focused laboratories established at Taiwan’s technological universities. In 2023, 

the department was renamed to its current title, "Department of Semiconductor and Optoelectronic 

Engineering." The department is dedicated to training specialized engineers in the fields of semiconductors 

and optoelectronics. With the well-equipped Semiconductor Center, students and researchers are able to 

conduct research in close collaboration with industry. Since 2008, STUST has obtained EAC accreditation 

from the Institute of Engineering Education Taiwan (IEET), Taiwan's official engineering education 

accreditation body, and has continuously worked to maintain and enhance the quality of its education. The 

EAC is a signatory of the Washington Accord, an international agreement among engineering education 
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accreditation bodies that ensures STUST’s programs are assessed according to globally recognized 

standards.

According to interviews conducted with the Department of Semiconductor and Optoelectronic 

Engineering, the curriculum can be broadly divided into two fields: semiconductors and optoelectronics. 

The courses are co-taught with industry professionals, aiming to cultivate talent with practical, industry-

ready skills. Due to the university’s geographic location, the majority of graduates find employment in the 

Southern Taiwan Science Park. Within semiconductor companies, many graduates are hired for back-end 

processes and as equipment engineers. Similar to NKUST, many faculty members have prior experience 

in the semiconductor industry.

The department has also built strong ties with industry over many years. In particular, internships 

serve as key channels for students to determine their career paths after graduation. The department 

encourages students to participate in internships during their fourth year, and in the 2023 academic year, 

about half of the students took part in internships at front-end semiconductor companies such as TSMC 

and UMC, back-end companies such as ChipMOS, and semiconductor equipment firms such as Enmore 

Technology. The department is also considering offering overseas internships in collaboration with foreign 

companies.

In terms of department management, it was noted that declining birth rates and the increasing number 

of semiconductor-related departments have intensified competition among universities to attract students, 

creating a need for greater differentiation. To address this, the university has been inviting high school 

students to visit its Semiconductor Center for tours and hands-on experiences. In 2024, approximately 500 

high school students participated in these events. The university has also collaborated with the MOE’s 

high school semiconductor curriculum initiative. For example, it has provided practical training sessions at 

the Semiconductor Center and conducted on-site lectures at Xinhua High School in Tainan City.

Regarding international partnerships, STUST participates in a program promoted by the governments 

of Sonora, Mexico, and ITRI to host Mexican exchange students. Sonora is located adjacent to Arizona, the 

U.S., where TSMC has a factory. Many Taiwanese companies have established operations within the state. 

Sonora sends students to Taiwan, where institutions such as STUST and NCKU accept them through 

coordination with ITRI, offering education in semiconductors and related fields. STUST also maintains 

strong ties with Japan. The university hosts the Taiwan office of Kumamoto University on its campus, 

and since 2002, it has organized an annual international symposium, marking its twenty-second year in 

2024. Professors and students from Kumamoto University and Tokyo University of Science participate 

in this symposium to promote academic exchange. Although the Department of Semiconductor and 

Optoelectronic Engineering does not currently admit full-time international students, STUST plans to 

launch a master's program in semiconductors taught entirely in English starting in 2025, and a bachelor’

s program in "Electrical and Information Engineering" in 2026. These programs will be among the very 

few in Taiwan’s universities of science and technology to offer degrees entirely in English, with the aim of 

significantly expanding the intake of international students.

（3）CSU

CSU is a private university located in Kaohsiung City, established in 1965. Its Department of Electronic 
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Engineering, which focuses on cultivating semiconductor talent, began as a five-year junior college 

program (equivalent to Japan’s Kōsen system) and was reorganized into a university in 1999. The 

university actively promotes the development of human resources in the semiconductor industry. One 

of its key initiatives is the implementation of the Semiconductor Packaging Industry Practical Talent 

Training Program, conducted in collaboration with ASE, a major back-end semiconductor company, as 

part of the MOE’s Industry–Academia Talent Cultivation Project. Through paid internships, students 

acquire hands-on experience in operations, production line troubleshooting, and equipment maintenance.100 

Additionally, the university utilized the MOE’s Regional Industry Talent and Technical Development 

Center Program to launch the High-Precision Talent Development Program for Five-Axis Composite 

Machining. This initiative focuses on training personnel in the precision processing used in semiconductor 

manufacturing equipment, contributing to workforce development beyond semiconductor device 

production. A unique initiative is the development of a VR Interactive Nanotechnology Training Platform, 

created in collaboration with institutions such as NCKU. This platform allows students to simulate 

semiconductor manufacturing processes in a VR environment, enabling them to learn how to operate 

manufacturing equipment without physically entering a cleanroom or requiring expensive equipment. 

This approach significantly reduces both time and cost. Through innovative educational methods and close 

industry–academia collaboration, CSU aims to cultivate skilled technical talent in Taiwan’s semiconductor 

sector and contribute to the industry’s long-term sustainable development.101

In an interview with CSU, it was noted that the university is focusing on research into component 

processing techniques used in semiconductor equipment, as well as on the development of related human 

resources. In recent years, the university has conducted applied research on semiconductor equipment in 

collaboration with industry, and its graduates have gone on to work not only in the semiconductor industry 

but also in related fields, such as aerospace and healthcare. CSU is highly active in industry–academia 

collaborative research, with approximately 70% of its semiconductor- and technology-related research 

projects conducted in partnership with companies. While national universities have relatively easy access 

to government-sponsored initiatives and resources, for private universities, collaboration with industry is a 

vital means of securing research funding. Such independently driven joint research projects, which are not 

directly tied to government initiatives, often originate from the personal connections of faculty members. 

However, the long-standing track record of CSU has led to a growing number of inquiries from companies. 

Industry–academia collaboration at the university not only facilitates the acquisition of research funding 

but also provides students with opportunities to interact with companies through research activities. 

Outstanding students may even receive early job offers, thereby enhancing their post-graduation career 

prospects. These collaborations function similarly to internships and contribute to strengthening students’ 

competitiveness in the job market, ultimately enhancing the university’s overall competitiveness through 

improved student outcomes.
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5  Japan-Taiwan Cooperation in 
Semiconductor Talent Development: 
The ideal way forward

This chapter summarizes the previous findings and proposes an ideal approach for Japan–Taiwan 

cooperation in semiconductor human resource development. Sections one and two summarize Taiwan's 

directions and priority regions for international cooperation in semiconductor human resource development 

and Japan’s position. The last section, section three, considers Taiwan’s semiconductor human resource 

development system discussed in the earlier research and the insights from the interviews, as well as the 

current state and direction of Japan's semiconductor human resource development, proposing beneficial 

cooperative models between Japan and Taiwan in semiconductor human resource development.

5.1  Taiwan's Semiconductor Talent Development: Directions in 
International Cooperation

In Taiwan's semiconductor human resource development policy, as previously mentioned, "Global Talent 

Recruitment" is listed as one of the two main goals of its "National Talent Competitiveness Jumpstart 

Program" led by the National Development Council, Taiwan's nationwide initiative for talent cultivation 

and recruitment. Its Ministry of Education also supports study abroad and recruiting outstanding foreign 

talent to Taiwan in key areas, such as semiconductors, through the "Promotion of International Students 

to Study in Taiwan and Stay in Taiwan Implementation Plan.”102 This is evidence of Taiwan's proactive 

approach to fostering and securing international semiconductor talent. In light of labor shortages owing 

to a declining birth rate and the need to maintain its current global leadership, Taiwan considers the 

cultivation and recruitment of global talent essential.
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Table 5-1　Priority areas for the "Promotion of International Students to Study in Taiwan and Stay in Taiwan 

Implementation Plan"

Industry-University-Education Alliance
in Taiwan

University Academic Alliance
in Taiwan  

Objective
Fostering human resources from bachelor to doctoral level through
broad industry-university collaboration (encouraging study abroad in
Taiwan)

Promoting cooperation and exchange among universities and research
institutions in national key areas (promoting exchange in academia)

Target
Schools

Priority is given to schools that have stable connections with New
Southbound countries, substantial experience in accepting international
students, companies seeking industry-academia collaboration, and the
capability to offer a monthly living allowance of NT$10,000

Universities that primarily have the Taiwan National Key Research
Institute designation 

Priority
Regions

Top universities around the world
 (Priority is given to the New Southbound countries, such as Vietnam,
the Philippines, Indonesia, Thailand, India, Malaysia, etc.)

The U.S. and European countries, including Central and Eastern
Europe (Poland, the Czech Republic, etc.)

Fields Distinctive fields in each school
(Priority is given to STEM, finance, and semiconductor fields)

Engineering, science, medicine, life sciences, agriculture, social
sciences, humanities, and the arts. Particular emphasis is placed on
semiconductors, finance, and international communication fields

 Source: From footnote 102 

 Table 5-1  Priority areas for the "Promotion of International Students
to Study in Taiwan and Stay in Taiwan Implementation Plan"

Source: From footnote 102

Countries and regions targeted for focused cooperation and exchange vary depending on the plan. For 

example, the "Promotion of International Students to Study in Taiwan and Stay in Taiwan Implementation 

Plan," focused on recruiting international talent for key industries including semiconductors, encompasses 

two frameworks with different objectives, each targeting different countries and regions. The "Industry-

University-Education Alliance in Taiwan," which is responsible for promoting study abroad opportunities 

overall, from bachelor to doctoral levels, targets a wide range of universities, but also identifies "New 

Southbound countries," such as Vietnam, the Philippines, Indonesia, Thailand, India, and Malaysia, as 

priority regions. The "New Southbound Policy," proposed by former President Tsai Ing-wen in 2016, and 

still promoted today, first introduced these New Southbound countries as targets. The policy promotes 

strengthening collaboration in trade, the economy, technology, and human resources with Southeast Asia 

and other regions (i.e., Southeast Asia, South Asia, and Oceania). The other framework, the "University 

Academic Alliance in Taiwan," promotes cooperation and exchange in academia, including among 

universities and research institutes, targeting the U.S. and European countries in Central and Eastern 

Europe (Poland, the Czech Republic, etc.).

To date, Japan is not explicitly mentioned as a target in either framework. Moreover, there are 

few examples of semiconductor human resource development initiatives targeting Japan, making it 

difficult to consider Japan a priority target for Taiwan. However, several advanced efforts have been 

launched recently following TSMC's entry into Kumamoto; and cooperation between Japan and Taiwan 

in semiconductor human resource development is expected to deepen in the future (see Section 5.3 for 

examples of current semiconductor human resource development cooperative efforts between Japan and 

Taiwan).

Taiwan’s current semiconductor talent exchange is particularly active with Southeast Asian countries 

and India. In Southeast Asia, under the aforementioned "New Southbound Policy," central authorities 

are implementing proactive measures to attract students, such as offering scholarships and establishing 

specialized classes for New Southbound countries. In 2023, under the leadership of the Ministry of 

Economic Affairs, a Taiwan delegation consisting of companies and universities visited universities in 

Southeast Asia, where seminars and interviews were launched to introduce the study abroad program 
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and employment opportunities in Taiwan. These activities continued in 2024 as well, with the participants 

including research-oriented universities with semiconductor academies, such as the National Taiwan 

University, the National Cheng Kung University, the National Yang Ming Chiao Tung University, the 

National Taipei University of Technology, and Sun Yat-sen University, as well as practice-oriented 

universities, such as the National University of Kaohsiung, the National Kaohsiung University of Science 

and Technology, and Cheng Shiu University of Science and Technology. From the corporate sector, the 

leading participating Taiwanese companies across all semiconductor stages included MediaTek, RealTek 

(design), TSMC, UMC (front-end process), ASE, SPIL, and Ardentec (back-end process).103 As this was the 

only large-scale delegation led by the authorities, it emphasized the importance Taiwan placed on the 

Southeast Asian region.

 Figure 5-1 : Breakdown of international student nationalities at Taiwanese  universities and vocational schools (2024)

 Source: From footnote 104
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Figure 5-1　Breakdown of international student nationalities at Taiwanese universities and vocational schools (2024)

The number of international students from Southeast Asia in Taiwan is surprisingly large. Figure 5-1 

shows the breakdown of the student nationalities at universities and vocational schools in Taiwan. The 

top three countries are in Southeast Asia, with international students from Southeast Asia accounting for 

64% of the total.104 Although this ratio encompasses all students, regardless of their major, interviews with 

administrators from the National Taiwan University and National Cheng Kung University (see Chapter 

4) indicated that many students from Southeast Asia also account for a large proportion of students in 

semiconductor-related departments.

Similar to students from Southeast Asia, many students from India are also in Taiwan to study 

semiconductors. In particular, these students are highly skilled, representing 40% of the doctoral students 

at the International College of Semiconductor Technology at the National Yang Ming Chiao Tung 
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JETRO. "Government support for semiconductor design R&D and human resource development", March 2023,
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Ministry of Electronics & Information Technology. Website of Chips to Startup. https://c2s.gov.in/
Ministry of Economy, Trade and Industry. "Joint task force to explore the development of next generation semiconductors" 
November 2022, https://www.meti.go.jp/press/2022/11/20221111004/20221111004-1.pdf
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University.105 One reason for this influx is the Indian government's policy to develop IC design talent. In 

fact, 20% of the world's semiconductor design engineers work in India, with the majority of the top 25 

semiconductor design companies having bases in that country,106 resulting in a significant concentration 

of design companies and human resources. In 2022, the Indian government launched the "Chips to 

Startup”107 program, promoting the development, design, and prototyping of application-specific IC chips 

and SoCs (system-on-chips) at more than 100 institutions, including academic and research institutions, 

startups, and small-to medium enterprises throughout the country. The program was aimed at training 

85,000 specialists, including engineers and researchers, in semiconductor design, over five years. India’

s design-focused human resource development policy is contributing to the increasing number of Indian 

international students and professionals engaged in the semiconductor industry in Taiwan.

5.2 Semiconductor Talent Development in Japan

Recently, Japan has been focusing on promoting the semiconductor industry as a national policy, with 

plans to cultivate the industry as follows. 1. Securing manufacturing bases; 2. Establishing next-generation 

technologies; and 3. Conducting research and development (R&D) for future technologies. Japan’s plans for 

supporting the semiconductor industry also spurred TSMC's entry into Kumamoto. Several other policies 

have been implemented as well, including supporting the establishment of Rapidus Corporation, which 

aims to manufacture the world's most advanced 2-nm logic semiconductors.108
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Figure 5-2: Overview of Japan's semiconductor strategy
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Figure 5-2　Overview of Japan's semiconductor strategy



69 

Research Report　　Semiconductor Human Resource Development Measures and Activities in Taiwan

JST Asia and Pacific Research Center　 　APRC-FY2024-RR-03-EN 

Commerce and Information Policy Bureau at Japan's Ministry of Economy, Trade and Industry (METI). "Semiconductor and 
Digital Industry Strategy", June 2023, https://www.meti.go.jp/press/2023/06/20230606003/20230606003-1.pdf
JEITA JSIA Semiconductor Board. "Strategy for Strengthening International Competitiveness in Semiconductors 2024 Edition", 
May 2024, https://semicon.jeita.or.jp/news/docs/20240513_JEITA-JSIA_teigensyo.pdf

109

110

However, since 1990, the workforce in the semiconductor industry in Japan has been declining in line 

with the industry shrinking. As such, this has become a major bottleneck for the industry's development. 

The decline in the workforce in the IC manufacturing field has been particularly severe, decreasing by 

approximately 40% over 20 years (1999 comparison).109 Meanwhile, according to the Japan Electronics and 

Information Technology Industries Association (JEITA),110 the estimated demand for the semiconductor 

workforce over the next 10 years will be 43,000 for major companies alone, indicating a potentially serious 

gap between supply and demand.

 Figure 5-3 : Trends in workforce numbers in semiconductor-related industries in Japan

Source: From footnote 109
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Figure 5-3　Trends in workforce size in semiconductor-related industries in Japan

Over the past 30 years, Taiwan and South Korea have been the primary leaders of development in the 

semiconductor manufacturing field. In Japan, both the "quantity" of the human resources supply and the 

"quality" of advanced human resources with expertise in advanced semiconductor technology have been 

limited, with these issues particularly severe. Semiconductor human resource development in Japan has 

been typically promoted by regional consortia and the Leading-edge Semiconductor Technology Center 

(LSTC). Regional consortia are industry-government-academia collaboration partnerships centered in core 

universities and companies in each region, promoting human resource development tailored to the specific 

characteristics of the region. However, the LSTC, established in 2022, is responsible for the development of 

cutting-edge professional global human resources and is exploring methods for training human resources 

capable of consistently handling the entire process from circuit design and cutting-edge packaging to mass 

production processes.

In addition, the Ministry of Education, Culture, Sports, Science and Technology (MEXT) announced the 

"Semiconductor Workforce Development Center Project" in January 2025, selecting seven "Semiconductor 

Workforce Development Centers" across the country to support the establishment of semiconductor 
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workforce development through industry-academia collaboration. The initiative targets the National 

Institute of Technology (KOSEN), as well as universities that have regional characteristics, strengths, and 

distinctive features (such as prototyping and design environments) related to semiconductors, to serve as 

foundational Semiconductor Workforce Development Centers. According to the announcement, the centers 

will be "operations centered schools (managing schools)" and create frameworks for educational programs 

and semiconductor core competencies as part of a standard curriculum in collaboration with METI 

and LSTC. These "regional center schools" will promote collaborative educational programs involving 

multiple universities tailored to regional needs in collaboration with regional consortia, industry, and the 

"Semiconductor Infrastructure Platform," described later.111

Kumamoto University has taken advantage of the pioneering initiative to strengthen semiconductor 

human resource development at universities and other institutions, namely the "Acceleration program 

for reorganization of universities and KOSEN." This program provides grant support to universities 

and KOSEN to strengthen their systems, accompanied by restructuring or supporting new faculties, or 

increasing the number of faculty members to foster highly specialized human resources that can lead 

to growth in fields such as digital and green technologies. Kumamoto University used this program to 

establish a new "Semiconductor-Informatics course” (Master and Doctoral Programs) in its Graduate School 

of Science and Technology. The aim is to strengthen the development of advanced human resources 

through collaboration with universities and other institutions both in Japan and abroad, including those in 

Taiwan.112

Japan has also implemented measures to foster more R&D human resources and strengthen R&D 

infrastructure. For example, Japan’s "Next-Generation Novel Integrated Circuits Centers (X-NICS)" 

supports R&D and human resource development in creating next-generation core semiconductor ICs as a 

fundamental policy promoting R&D, infrastructure development, and human resource training in all-Japan 

efforts, including three projects led by the University of Tokyo, Tohoku University, and Institute of Science 

Tokyo.113 Another measure supporting R&D infrastructure is the "Advanced Research Infrastructure for 

Materials and Nanotechnology (ARIM Japan)" project, which will be reinforced by the "Semiconductor 

Infrastructure Platform." The platform enables the sharing of research facilities distributed across the 

country, as well as technologies, know-how, and data.114

An initiative directed at high school students is the "High School Digital Transformation Acceleration 

Promotion Project (DX High School)." This project targets approximately 1,200 high schools nationwide 
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with the aim of strengthening curricula related to subjects such as information and mathematics and 

creating a "semiconductor priority category" that offers semiconductor-related subjects and courses to 

promote the development of next-generation human resources through collaboration with industry.115

 Source: From footnote 112
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Figure 5-4　Overview of the Semiconductor-Informatics course at Kumamoto University

5.3  Japan-Taiwan Cooperation in Semiconductor Talent 
Development: The Ideal Way Forward

When comparing Japan's semiconductor human resource development policy with Taiwan’s policy, the 

following differences are apparent: (1) Taiwan conducts human resource training through close industry-

academia collaboration; (2) Taiwan’s HR development is supported by central authorities (public entities 

and the government); and (3) Taiwan’s support crosses a wide range of targets.

(1) The close industry-academia collaboration is discussed in detail in Chapter 4; in Taiwan's 

semiconductor human resource development, many industry-academia collaborative projects have been 

implemented, and human resource development has been promoted through complementary mutual 

resources and shared benefits. In addition to training, education, and research, internships and joint 

research projects in industry-academia collaborations facilitate a smooth transition to industry; namely, 

employment after graduation. This high level of mobility in both human resources and technology between 

industry and academia is a key source of strength in Taiwan's semiconductor industry.

(2) Institutional and government support in Taiwan is one major difference from Japan, where human 
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resource development is promoted at the regional level through regional consortia and the Semiconductor 

Workforce Development Centers launched in 2025. In contrast, in Taiwan, central authorities have led the 

design and promotion of various initiatives for human resource development. The initiatives listed in Table 

5-2 were all designed and promoted by central authorities. Through these initiatives, central authorities 

have provided various forms of support (subsidies, matching between industry and academia, development 

of legal systems, etc.) for industry-academia human resource development.

(3) Taiwan’s training targets are broad, encompassing highly skilled professionals and the on-site 

workforce for peripheral human resources, such as high school students, teachers, individuals undergoing 

re-skilling, and foreign human resources. If private sector initiatives independent of central authority 

initiatives are considered, the number of initiatives underway is likely even greater. As outlined in 

Chapter 2, the semiconductor industry in Taiwan has followed a foundry model based on an international 

division of labor, with design in the U.S. and manufacturing in Taiwan, which has required a broad and 

substantial human resource pool, including an on-site workforce, mainly for the manufacturing process. 

In addition, Taiwan's university enrollment rate exceeds 80%, suggesting that individuals who might 

typically enter employment directly after high school to be trained within companies in Japan may instead 

be trained at practice-oriented universities in Taiwan. Thus, there are differences in the social structure 

regarding the actors responsible for providing professional education for industrial workers.

Table 5-2　Comparison of semiconductor human resource development between Japan and Taiwan

Table 5-2: Comparison of semiconductor human resource development between Japan and Taiwan

 Taiwan Japan

Promotion
Method

Policy formulation and support by central authorities (Ministry of
Education and National Science and Technology Council　(NSTC)).
Implementation of training through close industry-academia collaboration.

Under the leadership of the Ministry of Economy, Trade and Industry (METI)
and the Ministry of Education, Culture, Sports, Science and Technology
(MEXT), the LSTC, regional industry-government-academia consortiums,
universities designated as human resource training centers are promoting
initiatives.

 Target
processes

Against the backdrop of the international division of labor, emphasis has
been placed on the manufacturing sector. Recently, emphasis has also
been placed on the development of design human resources, such as the
NSTC's "Taiwan Chip-based Industrial Innovation Program."

Securing a stable manufacturing infrastructure.
Establishment of next-generation technology.
 R&D of future technology.

Advanced
human

resources

Effective utilization of industrial resources at the Semiconductor
Academy under the Ministry of Education's "Statute for Industry
Innovation" and provision of research infrastructure by the NSTC's
"TSRI."

Human resource training through advanced R&D at LSTC.
MEXT's "Semiconductor Workforce Development Center Project," and
"Initiative to Establish Next-generation Novel Integrated Circuits Centers, " etc.
MEXT's Creation of "Semiconductor Infrastructure Platform."

On-site human
resources

Development of practical training environment utilizing industry-
government resources under the "Regional Industrial Workforce
Development and Technology Development Center Establishment
Project" of the NSTC.

Various initiatives by regional consortium
 (led by LSTC).
MEXT's "Semiconductor Workforce Development Center Project" and
"Acceleration program for reorganization of universities and KOSEN."

Other targets

Promotion of semiconductor awareness among high school students
through the Ministry of Education's "Semiconductor Curriculum for High
School Students." Teaching human resource development through the
"Seed Teacher Training Program," and vocational training and re-skilling
initiatives through the Ministry of Labor's "The first Industrial Talents
Program."

Various initiatives by regional consortium initiatives;
Promotion of semiconductor awareness among high school students through
MEXT's "DX High School (semiconductor track program)."

International
collaboration

Active recruitment of both on-site and advanced human resources from
Southeast Asia countries, India, the U.S., Eastern Europe.

Advanced human resource development from design to manufacturing centered
on LSTC (Europe and the U.S.);
Other countries such as Taiwan, the Philippines, and India.

Size of industry
workforce

 Approx. 317,000 (as of 2023)
 54,000 in design, 132,000 in front-end process, and 131,000 in back-end
process.

 Approx. 60,000 (as of 2019)
 IC manufacturing industry

ココメメンントト：：
To avoid nested parentheses, you may consider one of the suggested alternatives to improve clarity and presentation.

1. Use a comma for the inner element: (Ministry of Education and National Science and Technology Council, NSTC).
3. Or drop the outer brackets and keep only one set: including the Ministry of Education and National Science and Technology Council (NSTC).

Source: Ministry of Economy, Trade and Industry, "Recent Policy Trends in Semiconductors,"116 and Ministry of Education, Culture, 
Sports, Science and Technology, "Initiatives for Semiconductor Workforce Development."117
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Thus, Taiwan has established a broad-based semiconductor human resources training ecosystem 

through industry, government, and academia. Consequently, there is tremendous potential for Japan–

Taiwan cooperation in the development of semiconductor human resources, as the development of human 

resources is extremely important to strengthening the semiconductor industry in Japan.

One possible major strategic direction for Japan–Taiwan collaboration in semiconductor human resource 

development is the creation of a training plan for Japanese human resources that takes advantage of 

know-how and the educational environment in the industry-academia collaboration environment in Taiwan. 

Specifically, this would involve sending Japanese human resources to Taiwan for training within Taiwan's 

human resource training ecosystem. By doing so, a wide range of human resources could be cultivated, 

with universities and other educational institutions as entry points, by using, arranging, and combining 

industry-academia collaborative human resource development curricula already established within 

universities; such as experiments, practical training, and internships, and leveraging the environments 

developed with corporate cooperation.

Japan
aims to strengthen industry in the future, but securing talent

remains an issue.

Taiwan
has a human resources training system through close industry-

government-academia collaboration

Industry
• Shrinking industry since the 1990s
• Regionally distinctive clusters have been formed.
• Going forward, the government will promote industry
revitalization on a national level, with a particular focus on the
development of the manufacturing base and mass production of 2 nm
processes.

Industry
• A global leader, particularly in the manufacturing sector
•Designated as a priority industry by national authorities, strongly
supported
•Has a fully established supply chain, from design to manufacturing
• Actively expanding production bases overseas

Human resources
• Declining labor force owing to low birthrate and aging population
• Decline in semiconductor human resources due to industry
contraction
• Starting to focus on semiconductor human resource development

Human resources
•Declining labor force owing to low birthrate and aging population
• Diverse and multilayered human resources training system through
industry-government-academia collaboration (upstream to
downstream, high school students, teachers, etc.)

Figure  5 -5: Japan–Taiwan cooperation in semiconductor human resource development: Ideal way forward 

Current
Situation

Train Japanese human resources utilizing Taiwan's industry-academia collaborative resources and know-how with educational
institutions as entry points

Ideal way
forward 

Train Japanese human resources utilizing Taiwan's industry-academia collaborative resources and know-how with educational 
institutions as entry points
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Industry-academia
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Companies
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Education

Taiwan's existing industry-academia collaborative 
human resources training ecosystem 

Figure 5-5　Japan–Taiwan cooperation in semiconductor human resource development: Ideal way forward

Notably, for the development of Japanese human resources, study needs to take place in Taiwan, 

where there are human resources well-versed in the most advanced technologies and industrial trends; 

and where there are qualified human resources who will lead future industrial development engaged in 

friendly competition. Furthermore, practical skills education, such as experimenting and hands-on practice, 

is essential for developing qualified human resources. In Japan, there is no environment comparable to that 

found at research-oriented universities in Taiwan for prototyping chips using advanced manufacturing 

processes at the 5-nm level provided by companies. Nor is there an equivalent environment for hands-on 

training using actual production line equipment at practice-oriented universities, as this requires time and 

large financial investments to setup. Therefore, for semiconductor human resource development, especially 

practical skills education, such as experiments and hands-on training, Japanese talent needs to absorb this 
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education in Taiwan.

This approach could be beneficial to both Japan and Taiwan, as some Japanese individuals studying in 

Taiwan will remain and play an active role in that country. This would benefit Taiwan, as it is actively 

recruiting international human resources to its labor force owing to declining birth rates. Furthermore, 

strengthening the Japan–Taiwan connections in the semiconductor industry through human resource 

training would also reinforce Taiwan's supply chain.

The following six models are recommended for future Japan–Taiwan collaboration in human resource 

development: Figure 5-6 outlines each model and offers insights obtained from interviews and benchmark 

examples.

Description

(1) On-site human
resource development

Japan
Educational Institutions
(KOSEN/Universities,
etc.)

Taiwan
Educational Institutions
(University of Science
and Technology)

Taiwan
Semiconductor
companies

Japanese on-site workforces first learn
semiconductor fundamentals, theory, and basic
Chinese in Japan, and then undergo hands-on
training in Taiwan.

(2) Advanced human
resource development

Japan
Educational Institutions
(Universities, etc.)

Taiwan
Educational Institutions
(Universities etc.)

Taiwan
Semiconductor research
center semiconductor
companies

Advanced human resources are trained through
hands-on training and joint industry-academia
research, utilizing Taiwan's environment that
enables the fabrication of cutting-edge devices.

(3) Advanced human
resource development
(R&D human
resources)

Japan
Educational Institutions

Taiwan
Semiconductor companies

Tailored to the needs of Taiwanese
semiconductor companies, Japanese educational
institutions jointly conduct R&D to support
researchers (professors and graduate students).

(4) Teaching human
resource development

Japan
Educational Institutions
Consortium etc.

Taiwan
Educational Institutions
(University of Science
and Technology)

Taiwan
Semiconductor
companies

Improving the skills of Japanese teachers and
prospective teachers by utilizing the educational
environment in Taiwan, where industry and
academia work closely together.

(5) Strengthening
administrative support

Japan
Administrative agencies
and related organizations

Taiwan
Administrative agencies
and related organizations

Japan-Taiwan
collaborative projects

Administrative agencies sign MOU for
strengthening collaboration in the semiconductor
field to provide support for Japan–Taiwan
collaborative projects and dispatch international
students.

(6) Expanding potential
human resource pool

Japan
Educational Institutions

Taiwan
Educational Institutions

Incorporating semiconductor-related content into
active grassroots exchanges, such as sister school
exchanges and school trips targeting high school
students, to promote understanding and interest in
semiconductors.

Model

StudentsStudents

StudentsStudents

Instructors and teaching 
professionals

Joint R&D

Prototyping/ InternshipEducation

InternshipPractical Training

Incorporating semiconductor contents 
into the existing exchange scheme

School trips and student 
exchange programs  

Support measures
e.g. subsidiesDispatching students 

Sister cities
Strengthening collaboration,
MOU

Lecturer assignments 
and study tours

Training

Instructors and teaching 
professionals

Figure 5-6　Six models for future Japan–Taiwan cooperation in semiconductor human resource development
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5.3.1 On-site human resource development

The on-site (1) model for industry-ready human resource development takes advantage of Taiwan's 

educational environment, where industry and academia work closely together and practical training 

facilities foster human resources with practical skills. Under this model, participants learn semiconductor 

fundamentals, theory, and basic Chinese language in Japan and then undergo hands-on training and 

corporate internships in Taiwan. The program duration may be short or long term; however, a long-term 

program (one to two semesters) is desirable to ensure sufficient practical skill training.

 Japan  Dispatch of students  Taiwan  Dispatch of students  Taiwan

Educational Institutions
(KOSEN, Universities)

Educational Institutions
(University of Science and

Technology)

Semiconductor
Companies

Practical training  Internship

 Figure 5-7:  On-site human resource development model

Figure 5-7　On-site human resource development model

From interviews with experts in the industry, we obtained the following opinions:

・	There is a strong need for an on-site workforce; and projects for joint human resource development 

with Japanese universities are currently under consideration. (Taiwanese semiconductor manufacturing 

company)

・	We would like to welcome Japanese human talent. It is highly meaningful to study in Taiwan, where 

industry and academia are very close, as it facilitates the acquisition of skills and the envisioning of 

future careers. (Kaohsiung University of Science and Technology)

・	Language proficiency required in practical environments is not very high. It is possible to learn a 

language while studying in Taiwan, so we hope that they do not consider language a major hurdle and 

will come to study in Taiwan. It is also possible to learn the fundamentals of semiconductor engineering 

in Japan, taught in Japanese, and then pursue more specialized studies in Taiwan. (Kaohsiung University 

of Science and Technology)

・	Starting next year, we will offer semiconductor degree programs that allow students to obtain master's 

and bachelor's degrees in English. We strongly encourage Japanese students to come and study. (Southern 

Taiwan University of Science and Technology)

・	If there is a need on the Japanese side, we are open to establishing programs such as credit exchange 

courses and exchange study programs. We also welcome equipment donations from Japanese companies. 

(Cheng Shiu University of Science and Technology)

As an emerging example, there is a credit exchange program between the Fukuoka Institute of 

Technology in Japan and Minghsin University of Science and Technology in Taiwan. Students at the 

Fukuoka Institute of Technology acquire fundamental knowledge of semiconductors, including physics, 

chemistry, electrical and electronic circuits, and semiconductor device engineering, as well as basic 

Chinese language skills by their third year in Japan. In the second year, students participate in a short-

term study-abroad program at Minghsin University of Science and Technology for one to two weeks. In 
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their fourth year, they study abroad at Minghsin University of Science and Technology for one year as 

part of their "graduation research," where they engage in classroom learning and practical training related 

to semiconductor manufacturing technology, as well as internships at a company. The program began in 

2024, and the long-term study abroad program at the Minghsin University of Science and Technology is 

scheduled for 2026.118
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Source: from footnote 118

 Figure 5-8:  Example of on-site human resource development model (credit exchange program)
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Figure 5-8　Example of on-site human resource development model (credit exchange program)

5.3.2 Advanced human resource development

Model (2) is an advanced human resource development approach that uses the close R&D industry and 

academia education and work environments in Taiwan. It also leverages Taiwan's environment, where 

cutting-edge devices are manufactured, crucial for conducting R&D, prototyping, and experimentation 

through collaborative research initiatives. This model could also be implemented in the short or long 

term. However, similar to the on-site human resource development model, a program of a certain duration 

would be ideal to enable sufficient experiments in this advanced environment.

Figure 5-9: Advanced human resource development model
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Figure 5-9　Advanced human resource development model

From interviews with experts in the industry, we obtained the following opinions:

・	Taiwan has a cutting-edge research environment that is essential for developing advanced human 

resources. Students at National Yang Ming Chiao Tung University can use TSMC's state-of-the-art 

chip production line to prototype cutting-edge devices with support from TSMC experts. Additionally, 

a well-equipped research environment is available, supported by resources both within and outside the 

university, including the TSRI and on-campus facilities. (National Yang Ming Chiao Tung University)

・	Japanese talent should also study locally in Taiwan, where a state-of-the-art educational environment 

is available through seamless collaboration between industry and academia. It is important to actually 

prototype cutting-edge devices on-site. Japanese universities should consider participating in credit 
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exchange programs with Taiwanese universities. (National Yang Ming Chiao Tung University)

・	There is a significant potential for collaboration between Taiwan and Japan. Academic exchange 

through symposiums and participation in summer school programs held by the National Cheng Kung 

University should also be considered. (National Cheng Kung University)

Although not a Japanese case, one emerging example is the dual-degree program between Purdue 

University in the U.S. and Yang Ming Chiao Tung University in Taiwan. The program is structured in 

two phases. In the first phase, the Yang Ming Chiao Tung University delivers online lectures to Purdue 

University students. In the second phase, experiments and company internships are actually carried 

out in a 5-nm advanced logic device prototyping environment provided by TSMC, utilizing facilities at 

Yang Ming Chiao Tung University in Taiwan to cultivate advanced human resources in a state-of-the-art 

setting.119

Dispatch of students  Dispatch of students

Online lectures   Prototyping advanced
logic device

Source: Footnote 119, from interviews at Yang Ming Chiao Tung University.
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Source: Footnote 119, from interviews at Yang Ming Chiao Tung University.

 Figure 5-10: Example of advanced human resource development model (double degree course)
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Figure 5-10　Example of advanced human resource development model (double degree course)

5.3.3 Advanced human resource development (R&D human resource)

Model (3) involves joint R&D to be conducted by Japanese educational institutions based on the needs of 

Taiwanese semiconductor companies. In addition to enabling professors to conduct cutting-edge research 

by taking advantage of Taiwan's cutting-edge environment while closely collaborating with companies, 

this model can foster master and doctoral level human resources through R&D, thereby contributing to 

the cultivation of research human resources.

  FFiigguurree  55--1111::  Advanced human resource ((RR&&DD  hhuummaann  rreessoouurrccee))  development model

Japan
Educational Institutions  Joint R&D Taiwan

Semiconductor Companies

Japan  Taiwan

Educational Institutions Semiconductor Companies

 Joint R&D

Figure 5-11　Advanced human resource (R&D human resource) development model

From interviews with experts in the industry, we obtained the following opinions:

・	The greatest value for Taiwanese companies collaborating with Japanese universities lies in the 

environment for prototyping cutting-edge devices. Taiwanese companies also benefit from opportunities 

to recruit Japanese talent. (Taiwanese semiconductor manufacturing companies)
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・	While the most advanced manufacturing process in the industry is the 2-nm process, many universities, 

depending on the institution, only have facilities for the 28-nm process, creating a significant gap 

between industry and academia. Industry-academia collaboration using advanced processes is essential 

for training human resources. (Taiwanese semiconductor design company)

・	All industry-academia collaborative research projects promoted by TIARA must include at least one 

PhD researcher. TIARA fosters the development of advanced human resources by matching cutting-

edge research opportunities with funding support for PhD personnel. (TIARA)

An emerging example is the advanced semiconductor alliance between the University of Tokyo in Japan 

and TSMC in Taiwan. This is a joint research alliance in semiconductor technology in which domain-

specific chips (i.e., semiconductor chips, such as AI accelerators tailored for specialized specifications 

that can be used for applications in specific domains) designed through industry-academia collaboration 

are prototyped using TSMC's latest manufacturing processes. The University of Tokyo established the 

System Design Lab (d.lab) affiliated with the Graduate School of Engineering at the University of Tokyo to 

promote this alliance.120

 Figure 5-12: Example of advanced human resource (R&D human resource) development model (Advanced Semiconductor Alliance)

The University of Tokyo Joint R&D  TSMC

 Source: From footnote 120

University of Tokyo  Joint R&D  TSMC

Source: From footnote 120

Figure 5-12　Example of advanced human resource (R&D human resource) development model (Advanced 
Semiconductor Alliance)

5.3.4 Teaching human resource development

Model (4) is a skill development model for teachers and prospective teachers, using the educational 

environment in Taiwan, where industry and academia work closely together. Educators are essential for 

human resource development in terms of both quality and quantity. Teachers who provide semiconductor-

related knowledge, as well as language teachers, could be trained. This includes training teachers 

who focus on semiconductor-related knowledge and skills, such as promoting the understanding of 

manufacturing practices, cutting-edge technology, and industrial knowledge among faculty members 

in electrical and electronics engineering at KOSEN and universities as well as science teachers at high 

schools looking to learn semiconductor basics and teaching methods. To strengthen the development of 

Japanese-Chinese bilingual human resources in the semiconductor field, Chinese and Japanese language 

teachers in Japan could be provided training in basic semiconductor knowledge and specialized technical 

vocabulary.
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Figure 5-13　Teaching human resource development model

From interviews with experts in the industry, we obtained the following opinions:

・	High-quality education requires a one-to-one mentor-based approach between students and professors. 

Students need professors to nurture them. Japan may need to establish a system for retired Japanese 

industry professionals to foster the next-generation. (Taiwan University)

・	In addition to training students, collaborative training of teaching human resources should be considered 

during the summer vacation period. (Kaohsiung University of Science and Technology)

・	There is a growing need for Japanese language personnel to have a basic understanding of 

semiconductors. In response to requests from companies, we established a new course on semiconductor 

fundamentals in the Japanese language department. (Kaohsiung University of Science and Technology, 

Cheng Kung University)

・	 It is more efficient and effective for individuals proficient in both semiconductors and the Japanese 

language to teach semiconductor fundamentals to those with Japanese language expertise than to teach 

the Japanese language to those with semiconductor backgrounds. (Kaohsiung University of Science and 

Technology)

Although not a Japanese case, the teacher-training program promoted by the Minghsin University of 

Science and Technology is an emerging example. Practical training camps on semiconductors are held for 

high school and university teachers during winter and summer vacations. These camps include classroom 

lectures by university faculty and lecturers from partner companies on semiconductor manufacturing 

technologies and expertise, as well as hands-on training using actual manufacturing equipment.121 Minghsin 

University of Science and Technology has implemented such training for language teachers, providing 

basic semiconductor knowledge and relevant vocabulary to Chinese language teachers in Vietnam.122
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Source: From footnote 121, 122
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Figure 5-14　Example of teaching human resource development model (teacher-training programs)
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5.3.5  Strengthening administrative support

Model (5) would be led by the Japanese and Taiwanese governments and related organizations to 

support the private sector's human resource development in semiconductors in Japan and Taiwan. This 

includes signing a Memorandum of Understanding (MOU) to strengthen collaboration in the semiconductor 

field, provide support, such as subsidies for Japan–Taiwan human resource development based on the 

MOU, and dispatch students to Taiwan by the Japanese government and local municipalities. As is the 

case with the focused collaboration on human resource development in Southeast Asia and other regions 

in response to the "New Southbound Policy," the policies of the Taiwanese authorities significantly impact 

each initiative in Taiwan. As such, administrative-level cooperation provides a strong impetus for private 

sector collaboration.
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Support measures such as subsidies

Japan
 Sister cities and
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collaboration MOU 
 Taiwan

Administrative Agencies and
related organizations

Administrative Agencies and
related organizations

Dispatch of students
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Figure 5-15　Model for strengthening administrative support

From interviews with experts in the industry, we obtained the following opinions:

・	Japan–Taiwan collaboration is more feasible when government subsidies are available. (Kaohsiung 

University of Science and Technology)

・	An ideal solution is the signing of an MOU between the central authorities; beyond that, many sister-city 

partnerships have been established between Japan and Taiwan. While these partnerships currently focus 

on tourism and cultural exchange, they have the potential to expand into areas such as semiconductors 

and human resource development. (Kaohsiung University of Science and Technology)

・	Another approach for collaborating with Japan is to establish a cooperative model with the Government 

of Sonora, Mexico. (Southern Taiwan University of Science and Technology)

・	Another possible approach is to conclude and promote a semiconductor collaboration plan among 

government authorities. (Cheng Kung University)

・	Currently, there are an increasing number of examples of Japan–Taiwan collaboration in human 

resource development. However, each initiative is progressing independently, and the contents are 

heavily biased toward introductory or entry-level stages, include considerable overlap, and show 

no development toward a deeper stage. Thus, the government should take the lead in establishing 

systematic platforms. (Taiwanese semiconductor manufacturing company)
 

As an emerging example, there is support through a university collaboration MOU between the 

"Kyushu-Okinawa Open University" in Japan and the "University Academic Alliance in Taiwan" under 

the Ministry of Education in Taiwan. The Kyushu-Okinawa Open University alliance consists of 11 

national universities in the Kyushu-Okinawa area, and the University Academic Alliance in Taiwan 

consists of 12 universities (11 of which are national universities). The two organizations signed an MOU 

to strengthen collaboration in six fields, including semiconductors, and promote student exchange and 
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joint research among the participating universities. In conjunction with the signing of the MOU, the 

Ministry of Education decided to provide an annual subsidy of NT$50 million for five years through 2028 

to promote student exchange, double degrees, joint research, and corporate internships among the target 

universities.123
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Figure 5-16: Example of model for strengthening administrative support (through signing university alliance MOUs)

Another example of a more direct administrative collaboration is the acceptance of international 

students by the Government of Sonora, Mexico. Sonora is an area adjacent to Arizona in the U.S., where 

TSMC is currently constructing a factory, and where many Taiwanese companies have expanded their 

market. In September 2024, the Sonora government dispatched 30 students to Taiwan. Three universities–

Tsinghua University, National Cheng Kung University, and Southern Taiwan University of Science and 

Technology–accepted them and conducted lectures and hands-on training related to semiconductors, with 

the Industrial Technology Research Institute (ITRI) of the Ministry of Economic Affairs serving as the 

coordinating office.124 The program is not limited to classroom lectures, but also includes company visits 

and weekend activities to expose students to Taiwanese culture. The expectation is that this will improve 

students' motivation to seek employment at semiconductor companies in Mexico and the U.S. as well as at 

local Taiwanese companies after returning to their home countries.125

 Figure 5-17: Example of model strengthening administrative support (dispatch of international students by local governments)
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Figure 5-17　Example of model strengthening administrative support
(dispatch of international students by local governments)
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5.3.6 Expansion of potential human resources pool

The final model (6) is aimed at expanding Japan's semiconductor human resources by incorporating 

content about semiconductors into current Japan–Taiwan exchange programs, such as school trips and 

student exchange, as part of efforts to understand Taiwanese culture. To expand the potential pool 

of human resources, we need to raise awareness of and interest in semiconductors during secondary 

education prior to university enrollment. Although Japan can independently promote this, many sister-

city and sister-school partnerships already exist between Japan and Taiwan, and active exchange is 

occurring between the two countries. Leveraging these partnerships can create opportunities for Japanese 

high school students to engage in semiconductor technology. For example, school trips often include time 

dedicated to learning about the host country’s culture and society. As part of the efforts to deepen the 

understanding of Taiwanese society and promote STEM awareness-raising education, possible approaches 

may include visits to universities and companies to provide experience in semiconductor prototyping 

activities or factory tours. Another possible approach would be to implement a semiconductor curriculum 

for Taiwanese high school students in Japan. Although there are currently no publicly known examples 

of its implementation with overseas high schools, Kaohsiung Senior High School is willing to offer 

online courses to Japanese high schools, a new initiative officially launched in Taiwan in 2024. There is 

considerable potential for raising STEM awareness and creating interest in the semiconductor industry at 

the primary and secondary education levels by using existing Taiwanese training content.

School trips and student exchange
programs

Incorporating semiconductor content
into the existing exchange scheme

Japan School trips and student exchange programs Taiwan
Educational Institutions Educational Institutions

Incorporating semiconductor content

into the existing exchange scheme

Japan
Educational Institutions

Taiwan
Educational Institutions

Figure 5-18　Potential human resource pool expansion model

From interviews with experts in the industry, we obtained the following opinions:

・	We would like to conduct semiconductor classes in collaboration with Japanese high schools. Online 

implementation is possible, and we have the know-how. (Kaohsiung Municipal Kaohsiung Senior High 

School)

・	Expanding the potential human resource pool of high school students is necessary to expand the 

doctoral workforce. (TIARA)

・	 The image of an industry in society is important for attracting human resources. Grassroots exchanges 

among students may be effective in changing the industry’s image. The expectation is that Japanese 

students will experience the semiconductor industry in Taiwan and share their experiences with others 

after returning home, thereby spreading information about the industry in Japan. (Kaohsiung University 

of Science and Technology)

・	 Recently, Japan has become a popular destination for exchange students. Cultural exchange is an 

essential aspect of the exchange program, and it is important to gain experiences that cannot be 

acquired in Taiwan. (Taiwan University)
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An emerging example is the exchange between Hachioji Higashi High School in Japan and Kaohsiung 

Senior High School in Taiwan. The two schools have implemented reciprocating school trips every year 

as sister schools. In 2024, both schools jointly visited the Kaohsiung University of Science and Technology 

and deepened their understanding of semiconductors through experience in operating the school's 

semiconductor manufacturing equipment and prototyping.126
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Figure 5-19　Example of potential human resource pool expansion model (visiting university school trip)

There is also an emerging example of a semiconductor class for high school students. Students from 

Stepney All Saints School (junior high school) in the U.K. visited Nan Gang High School in Taipei and held 

an international exchange program on the theme of semiconductors, titled the "Taiwan-UK Junior High 

School Semiconductor Course Special Presentation." The full-day exchange program included lectures on 

semiconductor-related topics, presentations by student representatives from each school, and workshops.127 

Nangang High School is the first high school in Taipei to implement a semiconductor course for high 

school students promoted by the Ministry of Education; the expectation is that the actual teaching 

materials and teaching method know-how were reflected in the exchange program.

Source: From footnote 127
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Figure 5-20　Example of potential human resource pool expansion model
(exchange program on the theme of semiconductors)
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