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Executive Summary  
 

Introduction  

The U.S. has fallen behind in semiconductor manufacturing. To bolster U.S. leadership 

in this sector, the Biden administration passed the CHIPS and Science Act which 

provided grants to Intel, Micron Technology, Samsung, and TSMC to manufacture 

semiconductors in the U.S.  

However, a key question remains: how did the United States fall behind in the 

semiconductor sector in the first place?  

Data and Methods 

This report incorporates data from the government and chip companies, with insights 

gathered from eight American semiconductor engineers and two Rochester Institute of 

Technology (RIT) professors. The report answers three questions, focusing on CHIPS 

Act-funded U.S. semiconductor companies Intel and Micron Technology. I) How did the 

United States fall behind in semiconductors? II) What were the policy actions of U.S. 

semiconductor firms and the U.S. government? III) In consequence of these questions, 

how can U.S. semiconductor companies achieve their domestic workforce needs? 

These points are developed in further detail below. 

Question I: How did the United States fall behind in semiconductors? 

Part I: Financialization  

U.S. semiconductor companies conducted stock buybacks, with Intel committing $152 

billion in buybacks since 1990 (Leopold, 2024).  Policymakers have prohibited the use of 

CHIPS Act funding for stock buybacks.  

Part II: American Workforce Disinvestment  

U.S. workforce disinvestment occurred through a) outsourcing and offshoring, b) layoffs 

of American workers, c) hiring of guest workers, along with d) disinvesting in existing 
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and future American worker education and engineers. Asian semiconductor companies 

took workforce investment and retention seriously. The U.S. struggled to advance and 

innovate on semiconductors without experienced and skilled American workers.  

 
 
 
A.) Offshoring and Outsourcing  

• U.S. semiconductor companies outsourced and offshored jobs. Intel grew only 

1,000 of 35,000 net new jobs in the United States between 2001 and 2021. 

Micron Technology grew jobs overseas while shrinking jobs at home.  

• U.S. semiconductor companies staunchly defended outsourcing and offshoring 

jobs while ignoring long-term consequences.  

• Manufacturing outsourcing led to job losses for Americans and a reduction in 

semiconductor manufacturing capacity, impacting national security and 

innovation. 

 

B.) Layoffs of American Workers 

• To cut labor costs, U.S. firms that avoided layoffs in the 20th century embraced 

layoffs in the 21st century. Of the five top U.S. semiconductor companies, all five 

disproportionately cut U.S. workers. Micron Technology conducted 81% of its 

workforce reduction in the United States. Intel laid off older, more experienced, 

and more expensive American workers (Rogoway, 2016).  

• Layoffs had detrimental impacts on American workers, U.S. firms and the United 

States.  

• Meanwhile, TSMC replaced its CEO after receiving backlash from workers and 

TSMC founder Morris Chang for committing layoffs in 2009 (Miller, 2022, p. 220). 

 
C.) Hiring Guest Workers 

• After laying off Americans, U.S. semiconductor firms brought in guest workers via 

the H-1B and Optional Practical Training guest worker programs. A third of 
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recent U.S. professionals hired at Intel were on an H-1B visa. In the 2000s and 

2010s, the company was the second largest user of the OPT. 

• The influx of guest workers depressed wages and job opportunities for American 

workers. 

 
D.) Disinvesting in existing future U.S. Worker Education and Engineers 

• The federal government’s G.I. Bill and tuition reimbursement from semiconductor 

firms funded American semiconductor engineers in the 1980s.  

• Going forward, companies disinvested in advanced semiconductor education, for 

example, Rochester Institute of Technology (RIT) in the 2000s.  

• As can be seen in the chart, salaries for American engineers at U.S. firms that 

had trained and retained them in the 1980s and 1990s stagnated. By the 2000s 

and 2010s their experience and expertise had been devalued.  

Question II: What were the policy actions of U.S. semiconductor firms 
and the U.S. government? 

Employers focused on guest workers and advocacy programs to change government 

policies to accommodate more guest workers leading government to shift control to 

various private and government sector research and development groups. 

Employer Policy Advocacy  

After 1990, semiconductor companies focused their policy attention on advocating for 

more guest workers. This led to the creation of programs such as STEM OPT and the 

American Competitiveness Act in the 21st Century Act.  

Past Government Policy  

In the same time period, the U.S. government modified its approach, switching from 

industrial policy to science policy (Khan, 2017; Khan et al., 2018). Science policy 

focused on fostering research and development through universities, private sector 

entities, and multiple government agencies, including the Defense Department, the 
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National Science Foundation, Energy, and Commerce. However, problems with 

coordination, poor funding, and corporate control of the research agenda meant science 

policy initiatives yielded little in semiconductor technological breakthroughs. 

Question III: How can U.S. semiconductor companies achieve their 
domestic workforce needs?  

Part I: Workforce Supply Claims 

• The Semiconductor Industry Association claims there will be a workforce gap of 

67,100, of which 27,400 are engineers by 2030, necessitating policy solutions to 

expand guest workers. However, the chip industry claimed a labor shortage in 

the 2000s, but researchers found that “the labor market for high-tech engineers 

does not seem to be out of balance in either supply or demand” (Brown & 

Linden, 2009, p. 114).  

• There is not a STEM labor shortage (Salzman, 2013; Hira, 2022) given the many 

American engineering graduates being produced and available for employment. 

The problem lies in the scarcity of relevant STEM jobs available for graduates 

and attracting graduates to the U.S. semiconductor industry. Electrical and 

electronic engineering salaries are stagnant, meaning American semiconductor 

companies are not doing enough to financially entice workers. 

 

Part II: Workforce Solution  

U.S. semiconductor companies should develop a “multigenerational plan for recruitment 

and retention of Americans in labor sourcing” (Long, 2022, p. 6), focused on 

recruitment, training, reimbursing tuition, and increasing salaries for new and existing 

employees. Training and retaining Americans, rather than focusing on more temporary 

guest workers, should be the approach to workforce development going forward. 
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Policy Implications and Recommendations  

The policy implications of this report are that U.S. semiconductor companies 

implemented workforce policies that aided and abetted the U.S. falling behind in 

semiconductors.  

 

Accountability for past actions, creating workforce policy guardrails, and prioritizing 

American workers should be the focus of policymakers. Additionally, a new “plan for 

sourcing labor of American citizens at competitive wages… for multiple generations” 

(Long, 2022, p. 6) and an American talent management strategy (Long, 2023) should be 

implemented. Policy analysis will need to focus on accountability and a more in-depth 

inquiry into corporate business practices. The resulting policy should include guardrails 

that will limit workforce practices such as offshoring, layoffs, and guest worker 

onshoring. Workforce policy should prioritize veterans, educational incentives, hiring, 

and retention.  

 

Conclusion 

U.S. semiconductor companies adopted detrimental business practices: stock 

buybacks, outsourcing manufacturing and offshoring white-collar jobs, firing Americans, 

hiring guest workers, and disinvesting in a current and future American workforce. 

These practices, while cutting down on labor costs, also diminished United States 

capacity to lead in semiconductors. Meanwhile, the U.S. semiconductor industry turned 

its attention to obtaining more guest workers and lobbied for policies that would divert 

government science and research funding to short-term easy to commercialize projects. 

The U.S. semiconductor industry’s appeals for more government labor subsidies after 

receiving CHIPS Act subsidies are a wrong policy approach. A commitment to prioritize 

American workers in recruitment, hiring, training, and retention is urgently needed, not 

only to protect American jobs but to restore American leadership in this industry and 

protect U.S. security interests. 

 

https://static-gcs.edit.site/users-files/9dc521403e3792a3774ccfd69672a2b8/the-3-point-plan-to-unite-america_final_tm-and-c(2).pdf?dl=1
https://www.newsweek.com/mr-president-americans-dont-need-good-vibes-we-need-america-first-agenda-opinion-1779930
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Holding semiconductor businesses to account for their past failures and mistakes, 

mandating guardrails so the mistakes are not repeated, and creating policies that 

prioritize Americans and American interests for these high-paying jobs is an issue that 

policymakers need to address on an urgent basis. 

Introduction  
On August 9, 2022, President Joe Biden signed into law the CHIPS and Science Act, 

allocating $53 billion for the production of semiconductors in the U.S. (Kanno-Young, 

2022). By May 2024, the U.S. Commerce Department had doled out the bulk of the 

CHIPS Act money to Intel, Micron Technology, Samsung, and Taiwan Semiconductor 

Manufacturing Corporation (TSMC). Intel, headquartered in California, received $8.5 

billion for fabrication facilities planned for Arizona, Oregon, New Mexico, and Ohio 

(NIST, 2024). Micron Technology, headquartered in Idaho, received $6 billion for new 

manufacturing facilities in Idaho and New York. Samsung, based in South Korea, 

received $6.4 billion for fabrication facilities in Texas, and TSMC, based in Taiwan, 

received $6.6 billion for its planned fabrication facility in Arizona. Based on this 

government funding, semiconductor corporations are promising to create high-paying 

jobs, and Micron and Intel, respectively, have pledged 3,000 new permanent jobs in 

Syracuse, New York, and 6,000 new permanent jobs in Ohio (Casanova, 2022).  

 

Semiconductors are the essential components for today’s modern electronics. Everything 

from computers to cars, phones, and even U.S. defense systems rely on semiconductors, 

so much so that during a 2020-21 chip shortage the U.S. economy slowed and U.S. 

national security was put at risk (PCAST, 2022, p. 11).  

 

In the lead-up to the passage of the CHIPS and Science Act, the U.S. semiconductor 

industry pressured Congress hard, highlighting national security and national 

competitiveness threats and that the country’s manufacturing base was falling further 

and further behind China, South Korea, and Taiwan (Kelion, 2021). Their lobbying and 

https://www.nist.gov/chips/funding-updates
https://www.semiconductors.org/the-chips-act-has-already-sparked-200-billion-in-private-investments-for-u-s-semiconductor-production/
https://www.bbc.com/news/technology-56512430
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arguments for the U.S. investing in advanced semiconductor production prevailed; 

however, immediately after pushing lawmakers to act, the industry expressed alarm over 

supposed labor shortages that were not addressed in the new law. The Semiconductor 

Industry Association (SIA), the industry trade group, said the industry would face a 

worker shortfall of 67,100, including 27,300 engineering jobs by 2030 (Martin and 

Rosso, 2023, p. 26). Consequently, the SIA is requesting more H-1B and Optional 

Practical Training (OPT) guest workers, along with automatic green cards for foreign 

graduate students majoring in Science, Engineering, Technology, and Mathematics 

(STEM) (Martin and Rosso, 2023, p. 26). The U.S. semiconductor industry believes 

further government intervention is needed in the labor market.  

 

While Congress passed the CHIPS and Science Act and semiconductor companies 

have begun to make good on their job creation promises, less is known about how the 

U.S. fell behind in this critical industry in the first place and what can be done to prevent 

this from happening in the future. This report helps explain that by answering three 

important questions and proposing recommendations for helping guide future 

semiconductor workforce policy. 

 

Three Research Questions  

1. How did the United States fall behind in semiconductors? 
2. What were the policy actions of U.S. semiconductor firms and the U.S. 

government? 
3. How can U.S. semiconductor companies achieve their domestic workforce 

needs?  
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Data & Methods  
 

This report includes original quantitative and qualitative data and research on 

semiconductor corporate practices of job offshoring, layoffs, guest worker hiring, and 

workforce disinvestment. Additionally, prior research done on the U.S. semiconductor 

industry is folded in throughout.  

 

Quantitative data came from semiconductor corporate 10-K or 8-K filings to the 

Securities and Exchange Commission (SEC), corporate sustainability and EEO-1 

reports, and newspaper articles. Additionally, this report incorporates government data 

from the Bureau of Labor Statistics (BLS), U.S. Census Bureau Current Population 

Survey (CPS), and the Bureau of Economic Analysis (BEA). Quantitative data analysis 

focuses on the two American chipmakers that received CHIPS Act funding: Intel and 

Micron Technology.  

  

Furthermore, eight current and former American semiconductor engineers, each with 

between twenty and forty years of industry experience, provided their observations on 

how industry restructuring practices of job offshoring, layoffs, guest worker onshoring, 

and workforce disinvestment impacted them and semiconductor firms in the 21st 

century. Additionally, Professor Santosh Kurinec and Professor Ron Hira provided their 

insights, both of whom worked at a leading microelectronic education institution, 

Rochester Institute of Technology, during the 2000s and 2010s. One study limitation 

from the interviewed engineers was that none had directly worked at Intel or Micron 

Technology.  
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Question 1.0: How did the United States fall behind in 
semiconductors?  
 

Financialization  

In short, the U.S. semiconductor industry fell behind in developing leading-edge 

semiconductors because corporations financialized and disinvested in their American 

workforce. Financialization is the act of prioritizing shareholder interests over investing 

in a company's productive capacity (Lazonick, 2012), and the most common form of 

financialization is authorizing and issuing stock buybacks. Allowing corporations to 

repurchase their stock gave them a way to boost stock prices faster and easier than 

committing to long-term investments focused on innovation, skill formation, and 

research and development (R&D).  

 

Prior to the 1980s, semiconductor companies reinvested their earnings back into their 

companies, but in 1982, when the Securities and Exchange Commission passed Rule 

10b-18, legalizing stock buybacks (Lazonick and Hopkins, 2021b, p. 5), that practice 

changed. Around that same time, corporations began basing executive compensation 

on stock performance, which provided an even greater incentive for management to opt 

for stock buybacks versus investing in long-term capital-intensive projects. In the 

ensuing decades, and despite having additional funds available for long term 

investment, U.S. semiconductor companies chose to prioritize shareholder returns and 

made full use of the stock buyback provisions.  

 

From 2001 to 2020, the nineteen publicly traded semiconductor companies of the SIA 

conducted $540 billion in stock buybacks (Lazonick and Hopkins, 2021a). Between 

2016 and 2020, these same companies conducted $148 billion in buybacks, which is 

almost three times the amount of CHIPS and Science Act funding. Since 1990, Intel has 

authorized $152 billion in stock buybacks (Leopold, 2024), and between 1996 and 2000, 

buybacks and dividend payouts made up 60% of the company’s net income. By 2020, 

http://www.theairnet.org/files/research/lazonick/Lazonick%20Financialization%20of%20the%20US%20Corporation%2020120715.pdf
https://www.commondreams.org/opinion/intel-subsidy-chips-act-stock-buyback
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stock buybacks and dividends accounted for 99% of the company's net income 

(Lazonick and Hopkins, 2021a). In other words, all of Intel’s profit went to shareholders. 

Similarly, Micron Technology, in 2018, authorized a $10 billion stock buyback initiative 

(Micron Technology, 2018). 

 

Today, policymakers realize the negative impacts of firms issuing stock buybacks and 

have prohibited the use of CHIPS Act funding for this purpose (Cox, 2023).  

  

https://investors.micron.com/news-releases/news-release-details/micron-announces-10-billion-share-repurchase-authorization
https://www.cnbc.com/2023/03/06/companies-that-give-up-stock-buybacks-for-5-years-will-get-preferential-treatment-in-52-billion-under-chips-program-commerce-secretary-raimondo-says.html
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American Workforce Disinvestment  

The second and less discussed cause leading to American semiconductor companies 

falling behind is their disinvestment in their American workforce. While previous policy 

reports have highlighted workforce disinvestment (Khan and Williams, 2021, p. 3; 

Lazonick, 2015), there has not been an in-depth exploration detailing the different forms 

of workforce disinvestment, which includes supporting quantitative and qualitative data 

and research, until now. 

In the 21st century, U.S. semiconductor companies have treated their American workers 

as an expendable and interchangeable cost. They have outsourced production and 

manufacturing and white collar engineering jobs, fired U.S. workers, hired guest 

workers, and failed to invest in the next generation of American workers. Consequently, 

companies could no longer solve, innovate, and move past their technological 

challenges as readily as their Asian competitors, who did not disinvest in their home 

country’s workforce to the same extent.  
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Outsourcing and Offshoring Jobs  
 

Outsourcing and Offshoring  

The first workforce initiative U.S. semiconductor companies undertook was to outsource 

their production and manufacturing jobs. Outsourcing was primarily to Asia and involved 

contracting with a third-party manufacturer, called a foundry. The second workforce 

initiative they pursued was to offshore their white-collar engineering jobs. Offshoring 

entails moving jobs to other countries. Both industry practices negatively impacted U.S. 

employment. 

 

Outsourcing in the 1980s and 1990s  

Outsourcing started in the 1980s when, in 1987, Morris Chang founded Taiwan 

Semiconductor Manufacturing Company (TSMC) (Brown & Linden, 2009, p. 177). 

TSMC’s business model focused on manufacturing semiconductors for U.S. firms and 

enabled the rise of fabless firms -- firms that solely designed chips without owning 

fabrication facilities (Brown & Linden, 2009, p. 177). While manufacturing outsourcing 

grew in the 1990s, many major firms like Intel, AMD, LSI Logic, and Lucent Technology 

(the corporate predecessor of Agere Systems) largely resisted the business model 

(Leachman & Leachman, 2004, p. 227). 

 

Outsourcing in the 2000s and 2010s  

Rising manufacturing costs following the 2001 dot-com recession forced many 

companies to give in to outsourcing (Khan, 2017, p. 66). At Agere Systems, an 

American engineer described how his company closed its U.S. wafer fabrication 

facilities: “They had a facility in Allentown (Pennsylvania) where we grew the wafers and 

had all the processing out there. They shut all that down. They shut Orlando (Florida) 

down. And they started going to Taiwan because it was cheaper” (Dan-Ding, 2023, p. 

174). Agere Systems adopted a fab-lite strategy, limiting U.S. manufacturing and 

contracting production to Taiwan. Because TSMC produced semiconductors cheaper 

than Agere could produce them in-house, Agere subsequently closed its Allentown and 
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Orlando manufacturing plants. Firm after firm made the same choice, empowering and 

concentrating semiconductor production into one country and one company. The 

resulting negative consequences to U.S. national security and the industry’s supply 

chain flew under the radar in the 2000s and 2010s.  

 

By the 2000s, major American semiconductor companies actively defended their 

outsourcing practices. Intel, under CEO Craig Barrett, strongly touted and defended 

outsourcing and offshoring. During his tenure, he ran the Computer Systems Policy 

Project, a lobbying group focused on defending outsourcing to D.C. lawmakers (Hira 

and Hira, 2005, p. 90). He fully bought into the idea that offshoring would benefit both 

his company and the U.S. by expanding jobs into new markets and countries. 

Consequently, any negative words about outsourcing or offshoring from leading 

members of the semiconductor business community never made their way to 

Washington, D.C. 

 

The Impact of Outsourcing  

Manufacturing outsourcing led to job losses for Americans, a reduction in 

semiconductor manufacturing capacity, and it negatively impacted U.S. national security 

and industry innovation. 

#1: Loss of American Jobs   
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Figure 1: U.S. Semiconductor Industry Manufacturing Jobs 2001-2021 

 
Source: Bureau of Labor Statistics, Current Employment Statistics Survey  

The first major impact of outsourcing resulted in the U.S. production workforce now 

being significantly smaller (Figure 1). By 2021, the U.S. had experienced a 40% decline 

in semiconductor production jobs—123,000 fewer jobs—compared to 2001. Corporate 

decisions to outsource hit fabrication facility workers, such as semiconductor processing 

technicians, especially hard. There were 43,000 fewer semiconductor technicians in 

2021 than in 2000, a 64% decline (Dan-Ding, 2023, p. 27). Although the initial drop in 

jobs was a result of the 2001 dot-com recession, the sustained job loss stemmed from 

corporations closing their fabrication facilities and shifting their manufacturing to Asian 

semiconductor companies (Houseman et al., 2014, p. 19). 

#2: Loss of National Security  

Outsourcing negatively impacted national security, making International Business 

Machines (IBM) the only U.S.-based manufacturer of defense semiconductors from the 

late 2000s until the mid-2010s (Ortiz, 2017). An engineer noted, “As the only 

manufacturer of defense items in the United States, they can jack the prices up to 

whatever they want” (Dan-Ding, 2023, p. 174). IBM’s monopoly drove up domestic 

prices, forcing the U.S. government and chip design firms to pay more. Plus, having only 

one domestic supplier created a chokepoint in the defense semiconductor supply chain. 

#3: Dependency on Outsourcing  

https://www.ndtahq.com/wp-content/uploads/2016/04/Ortiz-DMEA-Trusted-Foundry.pdf
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Some U.S. semiconductor firms also depended on other firms to solve their internal 

problems. One engineer recounted how his firm “would contract out everything. The 

downside is that you did not know how things worked. Because everything was sent out. 

You did not have the parts around. So, if something broke, you would have to order it” 

(Dan-Ding, 2023, p. 175). This crippled the firm, sapping it of the institutional knowledge 

and forcing it to rely on third-party entities to fix basic problems. When the engineer built 

a manometer in-house, his boss told him, “You took too long. We should have just 

contracted it out” (Dan-Ding, 2023, p. 175). The firm viewed outsourcing as a one-size-

fits-all solution, sidelining experienced and knowledgeable American employees. What 

was lost and gained? Internal problem-solving ability atrophied, and a culture of reliance 

on third-party contractors was created. 

#4: Loss of Innovation 

The U.S. lost its edge in semiconductor innovation to Taiwan. While individual U.S. firms 

saved money on manufacturing by outsourcing production, their collective decisions 

had the result of reducing their capability to produce leading-edge semiconductors, and 

by 2021, the number of leading-edge American firms had dropped from 25 in 2001 to 

one firm, Intel (Hsu, 2021).  

 
On the other hand, TSMC benefited significantly from its manufacturing contracts with 

U.S. firms. Through knowledge transfer and mass production, TSMC rose to lead in the 

development of leading-edge semiconductors. As an example, the “proprietary 

process” one engineer was working on at Analog Devices stopped being proprietary 

simply because everyone was sharing their processes with the same foundry (Dan-Ding, 

2023, p. 172). According to Tufts University Professor Chris Miller, “a foundry like TSMC 

could fabricate chips for many chip designers, wringing out efficiencies from its massive 

production volumes that other companies would find difficult to replicate” (Miller, 2022, 

p. 206). TSMC was able to work out bugs and increase semiconductor yield with the 

contracts they received, and because the U.S. had shifted to focusing on chip design 

rather than chip production, U.S. firms missed out on manufacturing improvements 
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achievable only through in-house fabrication. U.S. manufacturing atrophied so much 

over two decades that it could no longer manufacture some semiconductors because 

“as semiconductor fabrication capacity migrated to Taiwan and South Korea, so too did 

the ability to produce many of these chips” (Miller, 2022, p. 223). 

 

Meanwhile, Taiwan and South Korea did not outsource manufacturing. Their respective 

national champions, TSMC and Samsung, “kept their most cutting-edge fabrication 

capabilities in Taiwan and South Korea” (Miller 2022, p. 290). Consequently, TSMC 

surpassed Intel in producing leading-edge semiconductors by the late 2010s, and by 

2019, the U.S. didn’t manufacture any of the world’s leading logic chips below ten 

nanometers (SIA, 2021, p. 3). Outsourcing benefited Taiwan and South Korea, to the 

U.S.’ detriment. 

 

Impact of Job Offshoring  

#1: American Job Loss  

Companies began offshoring white-collar engineering jobs in the late 1990s and 2000s, 

following the earlier movement of production and manufacturing jobs abroad (Brown 

and Linden, 2009, p. 93). Starting in 2003, major U.S. semiconductor companies 

employment stagnated in the U.S. while continuing to grow overseas. 
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Figure 2: Semiconductor and Electronic Component Multinational Employment 
2000-2020 

 
Source: Bureau of Economic Analysis (BEA), Annual Survey of U.S. Direct Investment 
Abroad: Selected Financial and Operating Data of Nonbank U.S. Parents, by Industry of 
U.S. Parent and Selected Data for Foreign Affiliates and U.S. Parents in All Industries, 
2000-2020 

The growth of jobs abroad is evident even though layoffs during the 2001 dot-com 

recession impacted U.S. and non-U.S. employees at U.S. semiconductor multinational 

corporations equally (Figure 2). U.S. parent jobs fell 32%, while foreign affiliate jobs fell 

30% between 2000 and 2003. However, between 2003 and 2020, U.S. chip companies 

grew five times more jobs at foreign affiliates (142,500) than in the U.S. (28,400) (Dan-

Ding, 2023, p. 30-31). While the total number of jobs declined from 2000 to 2020 of the 

45,000 jobs lost in total, the U.S. suffered 78,500 losses while foreign affiliates grew by 

33,600. In conclusion, the U.S. semiconductor industry's job recovery in the 2000s and 

2010s primarily occurred at foreign affiliates. 

 



22  
 

 

Table 1: Top Chip Manufacturer Job 2001-2021 Job Growth 

Company U.S. Non-U.S.  Total  Source 

Total -11,252 61,152 49,900  
Intel 993 34,007 35,000 2021 EEO-1 Report  

Micron -2,963 27,863 24,900 2021 10-K Filing 

Texas Instruments (TI) -9,282 -718 -10,000 2021 10-K Filing 

Note. Adapted from Table 15 (Dan-Ding, 2023, p. 123).  

Between 2001 and 2021, the top three U.S. chipmakers grew 61,200 new jobs outside 

the U.S. while shedding 11,300 net U.S. jobs (Table 1). Micron cut 3,000 American jobs 

and added 28,000 jobs overseas, and Texas Instruments cut 10,000 net jobs, with 93% 

of the cuts occurring in the U.S. Only Intel increased its workforce in both the U.S. and 

abroad, adding 34,000 jobs overseas and 1,000 net new jobs in the U.S. Overall, in the 

21st century, the top three U.S. chipmakers failed to invest in new jobs domestically. 

Table 2: Top Chip Manufacturer U.S. Workforce % Change 2001-2021 

Company 2001 U.S. Workforce % 2021 U.S. Workforce % 2001-2021 % Shift 

Intel 62.97 45.59 -17.38 

Micron 66.85 21.25 -45.38 

TI 53.66 41.30 -12.63 

Total 60.83 39.50 -21.33 

Source: 2021 SEC 10-K Report and Corporate EEO-1 Report 

Note. Adapted from Table 16 (Dan-Ding, 2023, p. 124) 

Over the past 20 years, the share of the U.S. workforce at Intel, Micron Technology, and 

Texas Instruments fell by 21% (Table 2). Texas Instruments saw a 13-point decline, Intel 

a 17-point decline, and Micron Technology a 45-point decline. At the start of the 

century, two-thirds of Micron Technology's workforce was in the U.S., but by 2021, only 

one-fifth remained. Over the last two decades, the most prominent U.S. producers of 

logic, memory, and analog chips have significantly reduced their domestic workforce. 
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Job Offshoring at Intel  

During the 21st century, Intel, the largest U.S. semiconductor firm by workforce size, 

expanded its international employee base significantly at the expense of its U.S. 

workforce.  

Figure 3: Intel's Workforce 2001-2021 

 
Source: Adapted from Table 17 (Dan-Ding, 2023, p. 125) 
 
Under its CEO, Craig Barrett, Intel rapidly offshored jobs in the early 2000s (Figure 3). 

Over a twenty-year period, Intel's non-U.S. workforce doubled, while its U.S. workforce 

grew only 2%, despite adding 35,000 net new jobs overall. In 2018, Intel’s non-U.S. 

workforce surpassed its U.S. workforce and has continued to grow ever since. 
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Job Offshoring at Micron Technology  

Figure 4: Micron Technology’s Workforce 2001-2021 

 
Source: Micron Technology 10-K SEC Filing and Corporate Responsibility Report  

Note. Adapted from Table 23 (Dan-Ding, 2023, p. 131).  

Between 2001 and 2021, Micron Technology’s offshoring practices resulted in 3,000 

fewer U.S. jobs and 24,000 new jobs abroad (Figure 4). Its U.S. workforce share 

plummeted from 67% to 21% between 2001 and 2021 as jobs grew abroad and 

continued to accelerate after 2010, the year the non-U.S. workforce surpassed the U.S. 

workforce. Overall, all new job growth at Micron Technology occurred outside the U.S.  

 

Chip Design Job Offshoring  
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While the intent of outsourcing chip production was to allow U.S. chip design firms to 

focus on and excel at semiconductor design, many companies also moved their chip 

design engineering jobs abroad. In 2021, Qualcomm, the largest U.S. chip design firm 

(since surpassed by Nvidia), serves as a prime example. 

Figure 5: Qualcomm’s Workforce 2006-2021 

 
Source: Qualcomm Corporate Responsibility Reports 

Note. Adapted from Table 21 (Dan-Ding, 2023, p. 129). 

 
While the company quadrupled its total number of jobs between 2006 and 2021 (Figure 

5), four out of every five net new jobs, 28,300, went overseas, and the number of non-

U.S. jobs grew every year during this period. Meanwhile, U.S. jobs initially increased but, 

due to layoffs, began to decline in 2014 (Dan-Ding, 2023, p. 143-144), and by 2018, 

Qualcomm’s non-U.S. workforce officially surpassed its U.S. workforce.  

  

#2: Impact on American Workers 

Offshoring electrical and electronic engineering jobs hurt the U.S. job market for 

American workers. In the early 2010s, electrical and electronic engineers faced 

unemployment levels three times higher than full employment (1.5%) (Thibodeau, 2014). 

https://www.computerworld.com/article/2487847/what-stem-shortage--electrical-engineering-lost-35-000-jobs-last-year.html
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Howard University Professor Ron Hira has commented that semiconductor industry 

offshoring harms both the industry and engineers. He said, "The fact that these key 

occupations are faring worse than the average professional is a bad omen for the future 

of U.S. technological superiority.” The sheer lack of job opportunities for these skilled 

engineers, along with stagnant wages and layoffs, made the profession less desirable. 

This underinvestment in the U.S. electronic engineering workforce weakened the 

American workforce and the technological superiority of the U.S.  

 

Transferring job opportunities overseas negatively impacted the job prospects of 

American workers. In the late 2000s and 2010s, chip design offshoring reduced the 

number of jobs in the semiconductor industry, and even the jobs that were available had 

special stipulations and requirements. One Asian-American engineer who had trouble 

finding work described the language proficiency now required for these jobs: “Do you 

speak Cantonese or Mandarin? The reason is because they wanted you to travel to a 

province in China once a month or every other month to train the engineers there” 

(Dan-Ding, 2023, p. 176). He witnessed how the roles of offshore jobs had changed—

requiring workers to travel abroad to train design engineers—and that handing over his 

engineering knowledge would end up with his being terminated.  

 

Offshoring created a vicious cycle of decreasing job opportunities in the U.S., where 

American engineers were coerced to take jobs training workers abroad, which would 

potentially drain even more jobs from the U.S. (Dan-Ding, 2023, p. 200). 

 

#3: Impact on U.S. Firms  

U.S. semiconductor firms offshored jobs to cut costs, but in doing so failed to factor in 

the hidden costs of operating overseas and the broader consequences. Various 

engineers commented, “There’s a problem with time zones,” while another stated, “You 

can only communicate so much through video calls. Once in a while, the manager has 

to fly there. That’s a travel expense” (Dan-Ding, 2023, p. 178). Costs from travel, 

miscommunication, adapting to time zone differences, and dissimilar work cultures all 
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added up, so much so that some engineers saw minimal financial benefit and were leery 

of the practice of offshoring chip research, development, product design, and ultimately 

innovation, just to “save a penny” (Dan-Ding, 2023, p. 178).  

 

American engineers also expressed their concern about offshore work quality. Workers 

from India and China were “too busy learning the proper design practices, which is what 

most of the designers in the U.S. have already learned” (Dan-Ding, 2023, p. 177), and 

thus they had trouble coming “up with anything” (Dan-Ding, 2023, p. 177).  Offshoring 

was so unproductive that companies would bring their offshored workers to the U.S. 

“They asked some of the [foreign] designers to move here” (Dan-Ding, 2023, p. 179). 

While offshoring resulted in some semiconductor design jobs returning to the U.S., 

those jobs came back without an American worker.  

 

Conclusion 

U.S. semiconductor companies staunchly defended their practice of outsourcing and 

offshoring jobs. As recently as 2016, the SIA issued an uncompromising defense, even 

taking issue with the idea of a self-sufficient supply chain, stating "if a natural disaster or 

economic shock strikes a country hosting a domestic semiconductor value chain and 

ecosystem, the repercussions will extend through the entire value chain, and the 

industry could come to a standstill" (SIA, 2016, p. 29). Unfortunately, it took a global 

pandemic shutdown causing supply chain chip shortages that endangered American 

trade and national security to prove the SIA’s warning wrong.  

 

Outsourcing and offshoring had additional consequences. America lost its high-

technology industrial base, associated jobs, its ability to produce leading-edge 

semiconductors, and its ability to protect its supply chain. While Asian semiconductor 

companies have benefited immensely from the U.S.’ outsourcing and offshoring 

practices, U.S. firms have downplayed the negative impacts to policymakers and the 

public. Overall, outsourcing and offshoring have had a negative impact on American 

workers, American firms, and the U.S.  
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Laying Off Americans and Hiring Guest Workers  
 

Layoffs and Workforce Reductions  

Layoffs and workforce reductions disproportionately affected American workers in the 

U.S. semiconductor industry. Workforce reduction plans, which involved voluntary and 

involuntary methods, included the shedding of workers through layoffs—the temporary 

or permanent termination of workers unrelated to job performance (Cascio et al., 2021). 

Once rare and temporary, layoffs became a common way for employers to reduce their 

labor costs and a permanent fixture of employment in the semiconductor industry.  

 

Layoffs before the 1980s  

Prior to the 1980s, semiconductor companies avoided layoffs as much as possible 

(Sevilla, 1992, p. 307). Instead, they implemented shortened work weeks and holiday 

shut-downs (Sevilla, 1992, p. 307) or found other solutions. And if a layoff did occur, it 

was usually focused on ridding blue-collar production workers. Some companies, such 

as National Semiconductor, Intel, and Advanced Micro Devices (AMD), even had a no-

layoff policy and actively fought hard for and hoarded their white-collar workers (Sevilla, 

1992, p. 189). 

 

Layoffs in the 1980s   

The 1985 recession prompted U.S. semiconductor companies to alter their employment 

policies, and some companies, like AMD, in August 1986, abandoned their no-layoff 

policy (Sevilla, 1992, p. 407). Intel, which had long upheld its no-layoff policy, furloughed 

2,000 employees in 1985 (Sevilla, 1992, p. 348). Many companies tried holding onto 

workers through temporary furloughs and shutdowns, but in the end, the no-layoff 

policies at the more prominent chip firms disappeared after the recession and paved the 

way for decades of workforce reduction plans. 
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Still, layoffs were not the permanent phenomenon they are today. A UCLA study that 

tracked 1,826 laid-off California semiconductor workers between 1985 and 1987 found 

that 57% of workers returned to their original firm, with rehired workers receiving a 

comparable 17% wage increase. Overall, companies did not penalize the workers they 

rehired, but displaced workers did see their wages reduce by 3% (Ong & Mar, 1992, p. 

368). For most semiconductor workers, layoffs were short-lived and not financially 

damaging. 

 

Layoffs in the 1990s  

In the 1990s, the rationale for layoffs changed; workers were no longer laid off solely 

due to a recession. Companies began to lay off workers to meet their planned 

restructuring policies (Benner, 2000, p. 75), and at the same time, they started cutting 

white-collar workers. In 1998, the industry downsized in the absence of a recession.  

Semiconductor equipment manufacturer Applied Materials cut 4,200 jobs, or 30% of its 

workers, while Intel cut 3,000, or 5% of its workforce (Benner, 2000, p. 76). Corporate 

restructuring resulted in increased volatility in people’s job stability, employment, and 

working conditions (Benner, 2000, p. 92), and 1998 was only the beginning of what was 

to come.  

Layoffs in the 21st Century   

In the 21st century, while workforce reductions may have begun in response to a 

recession, they often continued to support an employer’s restructuring plans. While 

economic and market downturns were blamed, in reality, companies increasingly 

planned out their cost reduction initiatives, as evidenced in their Securities and 

Exchange Commission (SEC) filings.  

 

While the top seven U.S. semiconductor firms announced at least 101,500 workforce 

reductions between 2001 and 2021, these firms conducted at least 115,100 workforce 

https://sci-hub.se/10.1177/001979399204500212
https://sci-hub.se/10.1177/001979399204500212
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reductions, according to their SEC 10-K and 8-K filings, which was 13% more than 

reported (Dan-Ding, 2023, p. 138-139).  

Figure 6: Reported Layoffs at Top Seven U.S. Semiconductor Firms 2001-2021 

 
Source: Adapted from Tables 35-41 (Dan-Ding, 2023, p. 141-153).   

Companies staggered their layoffs based on each firm’s individual workforce reduction 

plans (Figure 6). While layoffs followed the 2001 dot-com bust and the 2008 Great 

Recession, non-recession years also saw sustained layoffs. Qualcomm conducted 

layoffs in 2014, 2015, and 2018. All were in years when it was enacting its cost savings 

plan, and it reported that all three workforce reductions were primarily due to its cost 

reduction plans (Qualcomm, 2018, p. 16). In 2006, Intel was the only firm to conduct a 

large-scale workforce reduction, which happened to coincide with its scheduled cost 

reduction plan. In terms of magnitude, job cuts in both 2006 and 2016 surpassed the 

number in 2001 and 2008. Some firms even enacted multiple job cuts, with AMD cutting 

jobs every year from 2007 to 2012, while others, like Nvidia, have only had one 
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workforce reduction in twenty years. Unlike 1975, 1985, and even 1998, which saw 

industry-wide layoffs, 21st century layoffs occurred more on a firm-by-firm basis.  

Table 3: Reported and Actual 2001-2021 Total Workforce Reduction Estimate 

Company Reported 
Reductions 

Actual 
Reductions  

Reduction 
Difference 

Reduction Difference % 

Intel    45,243 55,748 10,505 23.22 

Micron   11,750 14,250 2,500 21.28 

Total 56,993 69,998 13,005 22.81 

Source: Adapted from Table 33 (Dan-Ding, 2023, p. 138-139) 

Top U.S. chipmakers reduced and laid off workers in the 2000s and 2010s. The number 

one and number two chip manufacturers, Intel and Micron Technology, respectively, 

were responsible for 61% of the workforce reductions, or a loss of almost 70,000 jobs 

from 2001 to 2021 (Table 3). Intel’s reductions equaled 55,748, while Micron 

Technology’s was 14,250. In their SEC 10-K filings, both U.S. firms reported more than 

20% more workforce reductions than their initial reports. 

The geographic data of where the job cuts occurred is information firms don’t readily 

make available, and sometimes the only place to find it reported is in a local newspaper. 

Only five of the seven firms had enough workforce reduction information, excluding the 

two layoff outliers, Intel and Nvidia, from the sample. Of the 55,900 workforce reductions 

among these five firms, 39,200, or 70%, had sufficient geographic data. 

Table 4: Reported 21st Century U.S. Workforce Reductions  

Company Time Period U.S. 
Reductions 

Total Sample U.S. Reduction % 

Micron   2001-2009 6,330 7,850 80.64 

Broadcom   2014-2021* 5,125 6,995 73.27 

Qualcomm   2001-2021 4,067 7,440 54.66 

Texas 
Instruments  

2001-2015* 
6,783 11,865 57.17 

AMD 2001-2007 3,235 5,020 64.44 

Total   25,540 39,170 65.20 

Source: Table 34 (Dan-Ding, 2023, p. 140) 
Note. * signifies there are data gaps during this time period. 
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American semiconductor companies disproportionately cut jobs in the U.S. (Table 4), 

and at least two out of every three known layoffs (from the five sampled firms) occurred 

in the U.S., with all five firms proven to disproportionately cut their U.S. workforce (Dan-

Ding, 2023, p. 140). For example, Micron Technology cut 81% of its workers in the U.S., 

when the company had at most 67% of its workforce there.  

Qualcomm disproportionately cut the workforce at their San Diego headquarters (Figure 

7). At least 5,400 jobs were cut, starting in 2014, and the San Diego cuts alone account 

for 72% of the company’s overall workforce reduction target. Meanwhile, Qualcomm 

had at most 66% of its workforce in the U.S. in 2013 and 2014. 
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Figure 7: Qualcomm’s San Diego Headquarter Workforce 2007-2021  

 
Source: Adapted from Table 21 (Dan-Ding, 2023, p. 123) 
Figure 8: U.S. Location of Reported Layoffs

 

Source: Adapted from Table 36-40 (Dan-Ding, 2023, p. 136-150) 
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From the five sampled U.S. semiconductor firms, workforce reductions concentrated in 

these locations: Boise, Idaho, Austin and Dallas, Texas, California, Oregon, and 

Massachusetts (Figure 8).  

Intel’s Workforce Reductions  

Figure 9: Intel’s 2001-2021 Workforce Reduction 

 
Note. Adapted from Table 35 (Dan-Ding, 2023, p. 141) 

While Intel publicly announced 45,243 position cuts, SEC 10-K and 8-K filings reveal the 

actual number was 55,748 (Figure 9). Intel has conducted nine major workforce 

reductions over twenty years, with the largest reductions occurring as part of cost-

saving plans in 2006 and 2016.  

While detailed information is limited, examining workforce trends in California, Arizona, 

Oregon, and New Mexico reveals workforce reductions. These four states house the 

majority of Intel’s workforce and are where new CHIPS Act-funded semiconductor 

facilities will be located. These regions have experienced a minimum of 16,850 U.S. job 

cuts over the past twenty years. 
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Figure 10: Intel Employees in California and Oregon 2001-2021 

California Source: Newspaper Articles  

Oregon Source: Adapted from Table 19 (Dan-Ding, 2023, p. 127) 

Between 2001 and 2021, Intel cut at least 4,900 jobs in California and 4,750 jobs in 

Oregon (Figure 10). Intel’s California workforce fell from 15,000 to 12,000 between 2000 

and 2003, and since then, California employment has remained stagnant at around 

12,000 jobs up until 2017, when net new jobs picked up. In 2022, the number has 

settled at 13,000, which is 13% smaller than at the end of 2000.  

 

Intel’s Oregon’s campus experienced sustained growth in the 21st century. Intel 

California and Oregon, combined, cut 4,590 employees between 2000 and 2003, 

amounting to 51% of the 2001 and 2002 job cuts. The 2010s saw continued job growth 

in Oregon, increasing from 15,000 in 2011 to 22,000 by 2022. However, moment-in-time 

snapshots captured only a small net job loss in Oregon during 2015 and 2016, 

demonstrating that in periods of recession and restructuring, Intel refilled its Oregon 

workforce. 
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Figure 11: Intel Employees in Arizona and New Mexico 2001-2021 

Arizona Source: Adapted from Table 20 (Dan-Ding, 2023, p. 128);  

New Mexico Source: Newspaper Articles 

Intel’s American Southwest workforce saw modest up-and-down job growth in Arizona, 

and significant job decline in New Mexico (Figure 11). Intel cut at least 2,700 jobs in 

Arizona while New Mexico cut 4,500 jobs over the past twenty years. Arizona’s 

workforce hovered around 10,000 during the 2000s and 2010s. In 2001, Intel’s New 

Mexico workforce stood at 5,000. Starting in the mid-2000s, Intel steadily shed its New 

Mexico workforce, bottoming out at 1,000 workers in 2018. Rio Rancho, New Mexico, 

bore the brunt of Intel’s workforce reduction initiatives.  

 

Intel disproportionately targeted older, more experienced, and higher-paid American 

engineers for layoffs. The EEOC found that Intel discriminated against eight older 

semiconductor workers who filed a complaint (Rogoway, 2021). During Intel’s 2015-16 

workforce reductions, workers aged over sixty were more than eight times as likely to be 

laid off as those under thirty (Rogoway, 2016). Additionally, workers over forty were 

more than twice as likely to lose their jobs compared to their younger colleagues. 

Adding insult to injury, the company implemented a no-rehire policy for any of its laid-off 

workers. More recently, Intel quietly “updated its rehire eligibility policy. In most 

instances, those impacted by the 2015/2016 restructuring in the U.S. are eligible to 

https://www.oregonlive.com/silicon-forest/2021/02/intel-discriminated-against-eight-older-workers-in-2015-layoffs-eeoc-finds.html
https://www.oregonlive.com/silicon-forest/2016/06/intel_layoffs_skew_older_spotl.html
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apply for open roles” (Rogoway, 2022). Intel intentionally removed its experienced 

American engineering workforce to cut costs and shut the door on its former 

employees. Intel now wants them back, even though the damage to the company’s 

reputation has already been done. 

Figure 12: Workforce Reductions at Micron Technology 2001-2021 

 

Source: Table 37 (Dan-Ding, 2023, p. 144-145) 

For Micron Technology, growing jobs abroad coincided with significant job cuts in the 

U.S. (Figure 12). Despite having 66% of its workforce in the U.S. at its peak in 2001, 

80% of Micron's reported job cuts occurred domestically. The first job cuts since 1985 

began in 2003 and continued in 2007, 2008, 2009, 2013, and 2016.  

 

 

 

 

 

 

 

 

 

 

 

https://www.oregonlive.com/silicon-forest/2022/05/intel-facing-labor-shortage-revokes-no-rehire-rule-from-prior-layoffs.html


38  
 

Figure 13: Micron’s Boise Workforce 2001-2021 

 

Source: Adapted from Table 24 (Dan-Ding, 2023, p. 133) 

Micron Technology’s U.S. layoffs were concentrated at its Boise, Idaho, headquarters 

(Figure 13). Its workforce fell 40%, falling from 10,500 to 6,300, with at least 6,000 jobs 

cut over twenty years. In the 2000s, they cut jobs significantly, reducing their headcount 

by half between 2006 and 2010. Today, Micron’s workforce is only three-fifths the size it 

was two decades ago. 

Layoffs at NVIDIA 

Not every U.S. semiconductor firm conducted layoffs. Out of the top seven U.S. 

semiconductor firms, Nvidia has conducted one layoff in the past twenty years, a 6.5% 

cut in 2008 (Dan-Ding, 2023, p. 152). It was the only firm where workforce reductions 

numbered in the hundreds, not the thousands or tens of thousands. The company has 

focused on attracting and retaining talent throughout its financial highs and lows.  

Layoffs at TSMC  
In response to the 2008 financial crisis and following in the footsteps of other 

semiconductor industry leaders, TSMC’s CEO Rick Tsai, who’d been tapped to lead by 

founder and CEO Morris Chang, announced cost cuts and layoffs. Worker backlash 
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ensued, and leadership reversed course on committing future layoffs. Chang, who 

wholly disapproved of them, calling them defeatist, ousted Tsai, staged a comeback, 

“rehired the workers the former CEO laid off, and doubled down on investment in new 

capacity and R&D” (Miller, 2022, p. 220). In short, TSMC’s founders viewed layoffs as 

detrimental, and they rejected the broader disinvestment initiatives that American firms 

had so fully embraced.  

Impact of Layoffs  

#1: Impact on American Workers  

In the 2000s, corporate layoffs came to represent the increasing disposability and 

devaluation of American workers. With layoffs escalating in both frequency and 

magnitude, American engineers reported experiencing more layoffs than at any other 

time in their careers. A highly experienced Analog Device engineer following his layoff 

said he “got laid off a lot” (Dan-Ding, 2023, p. 179) from the other firms he worked at, 

reflecting the growing job insecurity and disposability of experienced American workers. 

Another production engineer, from Texas Instruments, said, “I have seen 10 to 15 mass 

layoffs occur in my thirty years” (Dan-Ding, 2023, p. 181). 

 

When layoffs first started, American engineers were burdened with the feeling that 

somehow it was their fault and they were stigmatized as being deficient. However, once 

layoffs became a common practice, that changed. You were no longer “written off” by 

society and employers, “forty years ago, being laid off was the Scarlet Letter. Now, there 

is no stigma about that” (Dan-Ding, 2023, p. 181).  

#2: Impact on the U.S.  

The loss of engineers working in defense chip design had national consequences in 

both the public and private sectors. Workforce disinvestment, a lack of focus and 

demand for semiconductors, and limited job opportunities—even for experienced 

engineers with robust networks—caused the U.S. to fall behind in the industry. “I was 

unemployed for ten months. I sent out hundreds of resumes. I got nibbles. Nobody had 
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work. Afterward, I ended up going to a truck driving school. I was driving big rigs across 

the country” (Dan-Ding, 2023, p. 179). The Obama administration “simply didn’t see 

chips as an important issue” (Miller, 2022, p. 296), and qualified chip design engineers 

were pushed out of contributing to American national defense projects.  

#3: Impact on U.S. Firms 

U.S. firms began to see American workers as an unnecessary expense, and they 

primarily used layoffs as a means to rid their most expensive talent and curb their costs. 

Engineers saw these moves as shortsighted actions by disconnected corporate 

businessmen who failed to understand how skilled American engineers contributed to 

the company’s bottom line: “If we get rid of this person because they’re more 

expensive, then we save a lot of money for the company. Yeah, but you don’t measure 

the real value of that person to the company and the bottom line. Most of the layoffs I’ve 

been aware of and been a part of were really shortsighted... We have to get rid of this 

division. Well, you just lost your number one person who knows this technology better 

than anyone else” (Dan-Ding, 2023, p. 182). Companies seemed fixated solely on their 

labor costs and were unable to grasp why these workers were so well paid in the first 

place: “When they lay off certain groups, they don’t realize what skills they’re getting rid 

of” (Dan-Ding, 2023, p. 182). As a result, companies lost workers with essential 

procedural and technical knowledge, and that made layoffs both shortsighted and self-

defeating (Dan-Ding, 2023, p. 182). 

 

Researchers have found that layoffs and downsizing are associated with decreased 

profitability and other negative effects in research and development-intensive industries 

(Guthrie & Datta, 2008, p. 108). Semiconductor companies' failure to fully reinvest in 

R&D and their workers left them without the workforce they needed to innovate and lead 

the industry. 
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Conclusion  

U.S. semiconductor company layoffs became more frequent and prominent in the 21st 

century, disproportionately affecting American workers in Idaho, Oregon, Texas, 

California, and Arizona. At the same time, older, more experienced workers were often 

treated as expendable. These workforce reduction actions, which were conducted 

primarily to reduce labor costs, failed to take into consideration the full ramifications of 

losing expert U.S. engineers. In contrast to U.S. firms, TSMC safeguarded their workers, 

recognizing layoffs as a detrimental practice. The dismissal of American workers not 

only resulted in lost U.S. jobs but contributed to the U.S. falling behind in advanced 

semiconductor technology.  
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Hiring Guest Workers 

Guest Workers 
Prior to 1990, U.S. semiconductor firms rarely used temporary workers (Sevilla, 1992, p. 

471-472), but after the 1990 Immigration Act, which established the H-1B visa and 

introduced the Optional Practical Training (OPT) pilot program, this changed. U.S. 

semiconductor companies increased their hiring of guest workers, which are defined as 

temporary foreign workers on visas or work permits. The three major guest worker 

programs are the H-1B visa program, OPT, and CPT. OPT grants foreign students who 

graduate from U.S. universities one-year work permits related to their area of study. 

STEM OPT provides a three-year work permit if the foreign student studies in a STEM 

field. Curricular Practical Training (CPT) is a one-year work program for foreign students 

while they are still attending a U.S. college. The tech industry favors these programs 

because through their use they can reduce their domestic labor costs.  

 

The H-1B Visa Program  
The H-1B visa, a non-immigrant visa for workers in "specialty occupations,” is the 

largest visa program (Lugo, 2022, p. 2). An H-1B visa can last for six years (three years 

for an initial visa and three years for a continuing visa), tying the H-1B worker to an 

employer at a set wage (Lugo, 2022, p. 3). There is a program cap of 65,000 new H-1B 

visas per year, plus an additional 20,000 visas for foreign students who earned a 

graduate degree in the U.S. (Lugo, 2022, p. 4). However, sponsorships from universities, 

government research institutions, research non-profits, and public schools are exempt 

from it (Lugo, 2022, p. 3). In 2021, the United States Citizenship and Immigration 

Services (USCIS) approved 123,414 initial H-1B visa petitions (Lugo, 2022, p. 61), and 

they estimated that as of September 2019, there were 583,420 H-1B visa workers in the 

U.S. (USCIS, 2019, p. 5).  

Tech industry employers use the H-1B visa program to reduce labor costs by hiring 

cheaper and more compliant foreign workers. Employers are not required to find an 

American workers for a position, prior to requesting an H-1B worker and the computer 

https://www.uscis.gov/sites/default/files/document/reports/USCIS%20H-1B%20Authorized%20to%20Work%20Report.pdf
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and hardware industry are also able to pay their H-1B workers less. The H-1B wage 

floor, called the prevailing wage, has four levels based on occupation, geography, and 

skill level. Level I is for entry-level positions, while Level II is for positions with some skills 

and experience. Level III is for experienced workers and Level IV is for highly skilled 

workers. However, employers have the latitude to pick which level their job opening falls 

under, allowing them to classify a job role as Level I, even if it is Level III. Hence, they 

are able to manipulate the system to lower their labor costs (Hira, 2016, p. 2). H-1B visa 

workers are paid less than American ones; 80% of H-1B workers brought into the U.S. 

are at Level I and Level II, earning wages that are 40% and 20% less than those of 

American workers, respectively (Hira, 2016, p. 3).  

 

Researchers found that U.S. semiconductor companies such as Qualcomm and Intel 

pay their H-1B workers less than their American counterparts (Matloff, 2013; Costa & 

Hira, 2020). This is called Type I labor savings, according to UC Davis Professor 

Emeritus Norman Matloff (Matloff, 2011) who examined salary data from the U.S. 

Department of Labor Program Electronic Review Management (PERM) labor 

certification data. The PERM labor certification process is the first step an employer 

must go through to sponsor an H-1B visa worker for a green card, and it’s designed to 

ensure employers are not hiring foreign workers at wages below what an American 

worker would earn for the same job. Additionally, companies must try and find an 

American worker before they are allowed to sponsor a guest worker. In the 2000s, 

studies show that 71% of Qualcomm’s and 25% of Intel’s foreign software and electrical 

engineers were paid less than the prevailing wage between 2001 and 2004 (Matloff, 

2011).  Another study from 2005 - 2011 shows the ratio of the median salary to the 

prevailing wage ratio for a Qualcomm H-1B worker was 1.0, while at Intel it was 1.10 

(Matloff, 2013, p. 17). That means the foreign worker earned the prevailing wage at 

Qualcomm and 10% above the prevailing wage at Intel. Meanwhile, 87% of Qualcomm’s 

foreign workers made under 105% of the prevailing wage, and at Intel, 38% of workers 

made under 105%. The fact that most workers are at or slightly above the prevailing 

wage, even though the prevailing wage is 20% to 40% less than the market wage, 

https://www.judiciary.senate.gov/imo/media/doc/02-25-16%20Hira%20Testimony.pdf
https://www.cs.ucdavis.edu/%7Ematloff/SELabor.pdf
https://www.cs.ucdavis.edu/%7Ematloff/SELabor.pdf
https://migrationfiles.ucdavis.edu/uploads/rs/files/2012/9/ciip/matloff-immigration-the-tech-industry.pdf
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means companies are underpaying their foreign guest workers. In addition, recent 

research using PERM data has concluded that most workers possess ordinary skills and 

are not specially qualified talent. As example, 42% of Qualcomm’s H-1B-certified 

positions in 2019 were below the median wage (Hira & Costa, 2020). Meanwhile, one-

third of Intel’s H-1B positions were certified as Level II workers.  

 

Type II labor savings are even greater, occurring when employers hire younger foreign 

workers instead of older, more experienced, and more expensive American workers 

(Matloff, 2011). And companies can maneuver through government loopholes to pay 

their foreign workers less than what they would pay their American counterparts. 

 

The H-1B visa program not only discriminates against hiring Americans, it allows 

companies to displace American workers either through layoffs or by outsourcing their 

jobs overseas. Employers are not required to find an American for the job prior to 

submitting an H-1B petition. Famously, in 2015, IT workers at Disney were forced to 

train their H-1B visa replacements when the company outsourced IT to a third party 

(Preston, 2015). The H-1B visa program has also facilitated the offshoring of IT jobs. 

Indian IT outsourcing firms sponsor H-1B workers, place them at American firms to learn 

the job, then transfer the roles back to India (Hira, 2016, p. 5-6).  

 

Another reason employers like the H-1B visa program is they hold onto the visa and 

thereby restrict labor market mobility. That act produces a compliant workforce as it is 

more difficult for the foreign worker to leave. If a foreign worker complains about 

working conditions, the employer can simply revoke the visa, and the worker then has 

sixty days to find another employer, or they must leave the country (USCIS, 2024). This 

dynamic leads some policy experts to compare the H-1B visa program to modernized 

indentured servitude (Hira, 2016, p. 3). 

 

 

 

https://www.nytimes.com/2015/06/04/us/last-task-after-layoff-at-disney-train-foreign-replacements.html
https://www.uscis.gov/working-in-the-united-states/information-for-employers-and-employees/options-for-nonimmigrant-workers-following-termination-of-employment
https://www.judiciary.senate.gov/imo/media/doc/02-25-16%20Hira%20Testimony.pdf
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H-1B Guest Workers in the U.S. Semiconductor Industry 

The U.S. semiconductor industry also uses the H-1B visa program, but to a lesser extent 

than the computer software industry. Semiconductor and related device manufacturing 

employers had 3,100 initial H-1B visa petition approvals in 2021, or 0.8% of all initial 

approved H-1B visa petitions in 2021 (Lugo, 2022, p. 61) and primarily allocated to 

electrical and electronic engineers (which had 14,013 total H-1B approvals in 2021) 

(Lugo, 2022, p. 49). 

Table 5: U.S. Semiconductor and Related Device Manufacturing H-1B Approvals 
2012-2021 
October  Initial and 

Continuing H-1B 
Approvals 

U.S. Workforce 
in October 

H-1B Approval % Workforce 
Share 

2021 9,846 191,000 5.15 
2020 9,381 185,100 5.07 
2019 9,501 184,900 5.14 
2018 8,577 181,000 4.74 
2017 7,836 179,800 4.36 
2016 7,043 179,900 3.91 
2015 7,081 183,700 3.85 
2014 6,741 180,000 3.75 
2013 6,901 183,000 3.77 
2012 9,788 188,800 5.18 
Source: Table 6 (Dan-Ding, 2023, p. 56-57)  

The number of H-1B visa approvals in 2021 surpassed 2012 levels (Table 5). H-1B visa 

approvals have been rising steadily since 2014. Even though H-1B workers remain at 

4% - 5%, a small percentage of the overall U.S. semiconductor workforce, their numbers 

have been rising steadily since 2014 and in 2021 surpassed the 2012 high (Table 8). 

Table 6: Intel’s H-1B Workforce in 2003 

Year H-1B 
Workers 

U.S. 
Workforce 

U.S. Workforce % Source 

2003 2,533 50,880 5.00% (Duffy, 2003, p. 2) 

Historically, U.S. semiconductor companies have downplayed their use of the H-1B visa 

program, as seen in Table 6. For instance, companies like Intel have said their H-1B 

visas represented only  5% of their U.S. workforce in 2003 (Dan-Ding, 2023, p. 155). 



46  
 

However, some firms obscure their numbers by including them in their global workforce 

statistics. In 2020, Qualcomm told Bloomberg that only 7% of its global workforce was 

on H-1B visas (Francis and Han, 2020). However, when calculating the actual 

percentage of H-1Bs as a part of the U.S. workforce, the percentage rises to 20% (Dan-

Ding, 2023, p. 155).  

So, what is the truth of the matter? How do we know how many H-1B workers are at 

these firms? One way is to examine the Labor Condition Applications (LCAs) submitted 

to the U.S. Department of Labor (DOL), as the DOL pays extra attention to H-1B-

dependent firms. According to the American Competitiveness and Workforce 

Improvement Act, a firm with more than 51 employees is H-1B dependent if 15% or 

more of its U.S. workforce is on H-1B visas (Hira and Hira, 2005, p. 156). 

Table 7: U.S. Semiconductor H-1B Dependent Firms 2018-2024 

Company 2018 2021 2024 
Intel    No No No 
Micron   No No No 
Broadcom  No No No 
Qualcomm   Yes Yes Yes 
Nvidia  No Yes Yes 
Texas Instruments  No No No 
AMD No Yes Yes 
Source: Department of Labor, LCA Disclosure Data 

U.S. semiconductor companies dependence on H-1B workers has increased in recent 

years, particularly among U.S. chip design firms (Table 7). In 2017, only Qualcomm was 

classified as H-1B dependent but by 2021, AMD and Nvidia were classified H-1B 

dependent, by the DOL, and that dependency still exists in 2024. 

Table 8: 2021 Total H-1B Petitions at U.S. Chip Firms 

Company H-1B 
Total  

Professionals U.S. 
Workforce 

U.S. 
Workforce % 

U.S. 
Professional % 

Intel    8,737 35,536 55,212 15.82 24.58 

Micron   1,058 5,164 9,137 11.58 20.29 

Broadcom 585 7,507 10,302 5.69 7.79 

Qualcomm   5,035 10,190 15,049 33.46 49.41 
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Nvidia  2,920 8,211 10,525 27.74 35.56 

Texas 
Instruments  508 

5,844 12,718 3.99 8.69 

AMD 1,313 4,215 5,461 24.04 31.15 

Total 20,156 76,667 118,404 17.02 26.29 
Source: USCIS H-1B Approval Data, Company 2021 EEO-1 Data 

Note. Adapted from Table 10 (Dan-Ding, 2023, p. 119).  

A second way to assess the number of H-1B visa workers at these firms is to look at H-

1B visa approvals and match them with the overall U.S. workforce and the U.S. 

professional workforce. All H-1B workers are “specialty occupations” focused on 

computers and engineering, meaning they are professionals. This would be the 

maximum estimate for H-1B visa workers at U.S. semiconductor firms.  

In 2021, the number of total active H-1B approvals equaled 17% of the U.S. workforce 

and 26% of the U.S. professional workforce (Table 7). There are 20,200 total approvals 

at the top chip companies. H-1B usage among chip design firms was greater than at 

U.S. chip manufacturers. Three out of the four fabless semiconductor firms had H-1B 

workers above 24% among all U.S. workers.  

Additionally, among U.S. professionals across all firms, H-1B approvals totaled a quarter 

of all U.S. professionals. Five of seven companies had H-1B approvals totaling a fifth of 

their professional workforce, and petitions equaled half of Qualcomm’s professional 

workforce, a quarter of Intel’s, and a fifth of Micron Technology’s. Only Broadcom and 

Texas Instruments limited their use of the H-1B visa program.  

Intel’s H-1B Workforce and H-1B Hiring  

Table 9: Intel’s Initial and Continuing Approvals Fiscal Year 2014-2022 

Fiscal Year Initial Approval Continuing Approval Total Approval 

2014 726 1395 2121 

2015 636 1044 1680 

2016 984 1264 2248 

2017 1215 1793 3008 

2018 1002 1511 2513 

2019 1124 2168 3292 
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2020 785 2118 2903 

2021 549 1937 2486 

2022 882 2851 3733 

Source: USCIS H-1B Data Hub  

To figure out Intel’s professional H-1B workforce and recent H-1B hiring, yearly H-1B 

approval data is necessary from the USCIS H-1B Data Hub. Intel’s initial and continuing 

approvals show significant growth in the 2010s and 2020s, illustrated in Table 9. The 

total number of approvals increased by 76% between fiscal year 2014 and fiscal year 

2022. The growth came from continuing H-1B approvals, which doubled over eight 

years.  

Getting to a final number also requires combining three years’ worth of initial and 

continuing approvals. For example, “Combining H-1B petition approvals from Fiscal 

Year 2020 to 2022 produces the total number of H-1B visas still active as of October 1, 

2021. The reason is that initial and continuing H-1B visas last three years, so Fiscal Year 

2022 approved H-1B workers start their roles on October 1, 2021, while Fiscal Year 

2020 H-1Bs, approved for October 1, 2019, are still active” (Dan-Ding, 2023, p. 156-

157). Attrition needs to be factored into the annual class of H-1B workers, and 

economists have used 6% annual attrition for initial and continuing H-1B workers 

(Mayda et al., 2020; Depew et al., 2017). That means the H-1B Class of 2022 faces no 

attrition; the H-1B Fiscal Year Class of 2021 is 6% smaller in October 2021, while the H-

1B Fiscal Year Class of 2020 is 11.64% in October 2021. Additionally, Intel publicly 

provides its EEO-1 reports, which has its U.S. professional workforce.  

Table 10: Intel’s Professional H-1B Workforce Estimate 2015-2021 

Fiscal Year H-1B Workforce U.S. Professional H-1B Workforce % 

2015 5,701 35,096 16.2% 

2016 6,605 36,160 18.3% 

2017 7,327 34,699 21.1% 

2018 8,312 35,435 23.5% 

2019 8,218 35,592 23.1% 

2020 8,124 35,003 23.2% 

2021 8,636 35,536 24.3% 
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Source: Intel EEO-1 Reports 
Note. H-1B Data adapted from Table 9 

Intel’s professional H-1B workforce has grown, increasing 50% in H-1B approvals, rising 

from 16% to 24% of the professional workforce between 2015 and 2021 (Table 10). The 

number of professionals stayed roughly the same, but the estimated number of H-1B 

workers increased from one in six to one in four. 

To calculate H-1B annual new hiring, turnover information for U.S. professionals is 

needed. In a recent study, MIT found that annual workforce turnover in the 

semiconductor industry was 9% in 2021 (Sull et al., 2022). Adding the net workforce 

change in U.S. professional positions plus turnover in positions yields the annual 

number of new job openings. The number of new H-1B hires for 2021, meanwhile, is the 

job difference between the H-1B fiscal year class of 2022 versus the atrophied class of 

fiscal year 2019 that it replaces, in addition to the annual 6% turnover positions from the 

classes of 2021 and 2020. Intel’s professional turnover is adjusted to 20% because the 

company conducted an 11% workforce reduction.  

Table 11: Intel’s H-1B New Professional Hire Estimate 2016-2021 

Fiscal Year H-1B Hiring U.S. Professional Openings New Hire Rate 

2016 1,476 4,223 35% 

2017 1,425 5,771 25% 

2018 1,746 3,859 45% 

2019 744 3,346 22% 

2020 759 2,614 29% 

2021 1,311 3,683 35.5% 

Total 7,461 23,496 31.7% 

Source: Adapted from Table 10 
Note. This assumes 9% turnover for H-1B and U.S. professionals every year, except in 
2017, which is adjusted to 20% turnover. Between 2016-17, Intel committed 
workforce layoffs of 11% of the company’s workforce.  

One-third of Intel’s professional hires for open positions between 2016 and 2021 were 

H-1B workers (Table 11), and immediately after the conclusion of workforce reductions 

https://sloanreview.mit.edu/article/toxic-culture-is-driving-the-great-resignation/
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in 2017, H-1B hires comprised close to half of U.S. professional hires between fiscal 

years 2017-2018 (October 1, 2016-October 1, 2017). After laying off experienced 

American engineers, Intel immediately brought in more H-1B guest workers. 

Micron Technology’s H-1B Workforce and Hiring  
Available data to assess Micron Technology’s H-1B workforce and hiring is more limited. 

However, the Justice Department found in 2023 that the company discriminated against 

an American worker for an open position in 2019, in favor of a temporary visa worker 

instead (Justice Department, 2023). Analyzing fairly recent data still helps paint a clearer 

picture of Micron Technology’s guest worker usage and hiring.  

Table 12: Micron’s Initial and Continuing H-1B Approvals 2018-2022 

Fiscal Year Initial Approvals Continuing Approvals Total Approvals 

2018 81 149 230 

2019 211 208 419 

2020 160 210 370 

2021 130 273 403 

2022 145 305 450 

The number of initial and continuing H-1B approvals between 2018 and 2022 doubled, 

increasing by 96% (Table 12).  

Table 13: Micron’s H-1B Professional Workforce Estimate 2019-2021  

Fiscal 
Year 

H-1B Workforce U.S. Professionals H-1B % Share 

2019 942 5,951 15.8 

2020 1,087 6,056 17.9 

2021 1,123 5,164 21.7 
Note. Professionals data drawn from Micron Technology’s 2019-21 EEO-1 reports. H-1B 

Workforce data drawn from Table 13.  

The estimated share of H-1B professionals at Micron Technology ramped up from 16% 

to 22% between 2019 and 2021, even as the total number of professionals declined by 

13%. Meanwhile, the number of H-1B workers grew 20% in that timeframe (Table 13).  

Table 14: Micron’s H-1B New Professional Hire Estimate: 2020 and 2021 

https://www.justice.gov/opa/pr/justice-department-secures-agreement-micron-technology-resolve-claim-immigration-related#:%7E:text=The%20settlement%20resolves%20the%20department%27s,hired%20a%20temporary%20visa%20worker.
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Fiscal Year H-1B New Hires New Professional Positions 

2020 258 640 

2021 147 -347 

The H-1B new hire estimate for Micron Technology for 2020 and 2021 is above (Table 

14). Between 2019-2020, Micron Technology’s new H-1B hires made up an estimated 

40% of that year’s new U.S. job openings. Meanwhile, between fiscal years 2020 and 

2021, the number of U.S. professional job positions shrank. However, there were still 

147 additional H-1B hires. This result would suggest then that H-1B workers filled 

existing U.S. jobs in fiscal year 2021. 

Optional Practical Training (OPT) and Curricular Practical Training (CPT)  
Optional Practical Training and Curricular Practical Training are guest worker programs 

for entry-level positions. OPT and CPT guest workers fill internships and job 

opportunities that American college graduates could fill, which give young workers a 

foot in the door to the company. Companies receive financial incentives for employing 

OPT and CPT workers; they do not have to pay payroll taxes, nor are they required to 

provide health insurance to foreign graduates on work permits (North, 2015). They also 

realize a 15% discount when they hire an OPT permit-holder because they do not have 

to pay Social Security and Medicare taxes (Rosenthal, 2021). OPT and CPT represent 

two other guest worker programs that have undercut the job opportunities for American 

workers.  

Table 15: OPT and CPT Work Authorizations 2003-2019 

Company OPT Employer Ranking CPT  Employer Ranking 
Intel    6,591  #2 6,453 #2 
Micron Technology 581  #111 775 #51 
Source: Immigration and Customs Enforcement  

Between 2003 and 2019, Intel was the second largest user of the Optional Practical 

Training and Curricular Practical Training guest worker programs, behind Amazon 

(Table 15). They hired 13,000 foreign graduates on work permit programs in sixteen 

years. Micron Technology employed fewer guest workers, 1,356, over the same period.  
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Intel specifically hired electrical and electronic engineers from the STEM OPT program. 

STEM OPT is a three-year work permit for foreign graduates in a STEM field. At Intel, 

half of STEM OPT approvals (53% between 2014 and 2016) were for electrical and 

electronic engineering (ICE, 2017), and most of their hires were from Portland State 

University and Arizona State University, the schools closest to their Hillsboro, Oregon, 

and Chandler, Arizona, fabrication facilities.  
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Impact of Guest Workers 
The influx of guest workers significantly impacted the contract labor market by 

depressing wages and decreasing the number of job opportunities for American 

engineers.  

#1: Wage Depression 

A key consequence of guestworker onshoring is the worsening of contract pay. 

According to one semiconductor contractor, “I have not gotten a pay raise since my first 

contract in 2001 until my contract right now. This was my first raise in 20 years. Wow. Is 

that crazy?” (Dan-Ding, 2023, p. 184). The absence of a raise between 2003 and 2023, 

after factoring in inflation, amounted to a 71% decline in real wages. He attributed the 

decline directly to the influx of guest workers: “They help hold my rates down. I do not 

like the fact I have not had a raise in the last twenty years” (Dan-Ding, 2023, p. 

184). Two decades of stagnant and depressed wages came from the government 

artificially loosening the labor market with increased H-1B workers.  

 

Another engineer concurred and cited his experience at Qualcomm: “For a period of 

about three years there, the only contractors that were hired by Qualcomm were H-1B 

contractors that were hired through the H-1B shops. They dropped the rates so low” 

(Dan-Ding, 2023, p. 184). Between 1998 and 2020, the size of Qualcomm’s H-1B U.S. 

workforce not only increased from 6% to 20% (Dan-Ding, 2023, p. 155), but they also 

brought in an unknown number of H-1B contractors. The combined direct and indirect 

impact of the H-1B workforce hurt the wages of American contractors.  

 

#2: Job Opportunity Decline 

In addition to wage depression, the influx of guest workers drove down the number of 

job opportunities for American contract workers. During the 1990s dot-com boom, 

employers brought in guest workers, but by 2001, when the bubble burst and 

advancements in electronic design automation technology had kicked in, demand 

decreased. Contract workers had this to say about the labor market and industry: “By 

then, you had lots of engineers from out of the country in the country. However, the 
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demand for the work was going down” (Dan-Ding, 2023, p. 183). At the same time, “[the 

U.S. government] increased the H-1B cap to 200,000 from 2001 to 2004, and 

contracting was severely depressed. The contracting market picked up when the cap 

returned to 65,000 in 2004” (Dan-Ding, 2023, p. 183). The American Competitiveness 

Act in the 21st Century Act of 2000 increased the number of H-1B visas to 195,000 

between 2001 and 2004. The dual impact of the dot-com bust and the H-1B visa limit 

increase created a surplus of guest workers at a time when there was less work to go 

around, and that oversupply drove down job opportunities for Americans in the 

contracting job market. Qualcomm discriminated against American contractors for three 

years by exclusively hiring H-1B workers, and “that practice went on, and it practically 

destroyed my company” (Dan-Ding, 2023, p. 184-85).  

Conclusion  

U.S. semiconductor companies grew their guest workforce during the 21st century. Intel 

and Micron Technology had more than one fifth of U.S. professionals on H-1B visas. 

Intel was also the second largest user of the OPT and CPT guest worker programs. The 

influx of H-1B workers depressed wages and decreased job opportunities for contract 

engineers.  
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Disinvesting in Education and Engineers  
  

Disinvesting in Education 

Since 2020, many U.S. semiconductor companies have made semiconductor education 

investments at institutes of higher learning. Intel has poured in $100 million to Ohio 

(Hendrix, 2022), Micron Technology is also partnering with a number of colleges and 

universities (Micron, 2024), and the U.S. government is investing as well. Rochester 

Institute of Technology (RIT) recently received a $2 million grant to upgrade its 

education facilities (Patel, 2023). These new efforts have already outpaced the 

investments U.S. semiconductor companies made in the 2000s and 2010s. At that time, 

they deprioritized educating Americans for jobs in the semiconductor industry. 

 

Education Investment in the 1980s and 1990s 

In the 1980s, corporations contributed financial support towards their engineers’ 

education. High-tech firms made investments in internal education programs to 

strengthen employee attachment and loyalty to the firm (Sevilla, 1992, p. 68), including 

work study and tuition reimbursement programs for entry-level engineers. And worker 

training wasn’t just for entry-level employees; it was also for seasoned engineers. 

Companies sent their engineers back to school to obtain graduate degrees and to 

further their engineering skills and education. “Specifically, these education programs 

cover[ed] up to 100% reimbursement for tuition and books upon successful completion, 

conditional upon achievement of a certain grade point average" (Sevilla, 1992, p. 511). 

Companies supported American workers, both experienced and inexperienced, by 

covering their college education costs.  

 

Government programs for American veterans also covered education costs. The 1944 

Servicemen’s Readjustment Act, or the G.I. Bill, provided returning American veterans 

with a free or subsidized college education, producing 400,000 engineers by 1955 

(Katznelson, 2005, p. 81). Black American veterans, meanwhile, received far less 

https://www.dispatch.com/story/news/education/2022/03/17/intel-ohio-colleges-get-funds-semiconductor-research-education/7060336001/
https://investors.micron.com/news-releases/news-release-details/micron-expands-workforce-development-collaborations-meet-future
https://spectrum.ieee.org/chips-act-workforce-development


56  
 

educational benefits due to segregation. Almost all Black veterans in the South attended 

historically Black colleges, and these institutions tended to receive far less funding, 

resources, and support, and importantly, no accredited engineering programs 

(Katznelson, 2005, p. 89-91). This contributed to keeping many Black Americans out of 

the 1950s engineering workforce boom. In the ensuing decades, the GI Bill’s impacts 

would continue to be felt. One engineer credited it for covering his non-tuition education 

costs. “Because of the GI Bill, they paid you a certain amount of money per month to 

help support you while you were in school... My books and everything else were taken 

care of by the GI Bill” (Dan-Ding, 2023, p. 166). Another engineer described how he was 

able to pay for college by going into the air force. “After I had squandered my entire life 

savings on trying to get an education, I went into the Air Force. The Air Force has 

programs. I was able to go through Operation Bootstrap, where I was able to do my full-

time duty for nine months. Then, I went to school to complete my degree” (Dan-Ding, 

2023, p. 166). The Air Force’s program paid two-thirds of the college’s cost and allowed 

military personnel to take classes while off-duty at colleges conveniently located near 

military bases (Bartlett, 1956, p. 87). 

  

 Education Disinvestment in the 2000s and 2010s 

Declining Funding  

U.S. chip companies cut back on supporting advanced semiconductor education at a 

leading higher education program in the 21st century. Professor Santosh Kurinec, who 

chaired the microelectronics department between 2001-2009 Rochester Institute of 

Technology (RIT), one of the premier U.S. semiconductor education programs, 

described how American semiconductor companies “abandoned” her microelectronic 

program in terms of funding and support (Dan-Ding, 2023, p. 38) and stopped 

prioritizing their future supply of U.S. workers.  

 

Declining Advanced American Engineers 

Also in the 2000s, fewer Americans went into semiconductor graduate education, while 

international students’ enrollment in graduate-level engineering degree programs had 

https://www.jstor.org/stable/40222055
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outpaced American students. In response, a chorus of business executives 

recommended policy solutions focused on retaining and keeping international students 

in the U.S. 

 

However, the real reasons behind the deficit and how U.S. companies should adjust 

their policies went unexamined. A key reason why American engineers don’t pursue 

advanced semiconductor-related graduate engineering programs is because the return 

on investment is poor. According to UC Berkeley economists Clair Brown and Greg 

Linden, “The negative graduate degree premium indicates that no financial incentives 

exist for domestic engineers to pursue graduate degrees” (Brown and Linden, 2009, p. 

118). Pursuing such degrees means losing two years of earnings and incurring the high 

costs of education without a corresponding salary increase. In contrast, foreign students 

studying in the U.S. earn relatively higher salaries. “For foreign-born engineers with a 

BS in EE, the financial incentive to pursue a U.S. graduate degree is much greater, since 

a U.S. graduate degree opens the door to high-paid jobs both in the United States and 

at home” (Brown and Linden, 2009, p. 127). More earnings means an immediate return 

on their educational investment. In summary, U.S. semiconductor companies chose to 

channel international graduates through the H-1B, OPT, and STEM OPT guest worker 

programs instead of remedying the disincentives American students faced.  

Disinvesting in American Engineers  

In the 2000s, not only did U.S. semiconductor companies lay off American engineers, 

they reduced training, froze salaries, walked away from workforce retention programs, 

and decreased project funding. This was far different than how they acted during the 

tight engineering labor market of the 1980s. At that time, they made the effort to build a 

sustained American engineering workforce by actively recruiting, training, and 

developing skilled engineers.  

Engineer Investment in the 1970s to 1990s  

Hiring Engineers  
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In the 1970s, the semiconductor industry faced a problem; there was an inelastic, non-

growing supply of engineers, even as the industry needed more workers (Sevilla, 1992, 

p. 239). U.S. semiconductor companies solved this by extensively recruiting and hiring 

American engineers and offering them more attractive salaries.  

 

During the 1980s, companies started strengthening their college recruitment programs  

—half of Silicon Valley companies had a college recruitment program—with larger 

companies more likely to utilize this approach (Sevilla, 1992, p. 446). Companies visited 

college campuses, and they introduced their firms to students studying electrical and 

electronic engineering. At Rutgers University in New Jersey, one engineer saw a flyer 

that said “on-campus interviews for Texas Instruments. “I signed up—the interviews 

were over in the industrial engineering trailers in Piscataway” (Dan-Ding, 2023, p. 162). 

Those outreach efforts led to the student landing a career at Texas Instruments. Another 

engineer learned about semiconductor jobs from a recruiter who visited his Illinois 

school, and he successfully interviewed and got his start in the industry. Employers 

recruited at public and private schools, large and small and far and wide. 

 

Companies also increased the salaries for entry-level and experienced engineers. 

During the tight engineering labor market of the 1970s, electronics engineers with a 

bachelor’s degree saw a consistent 9%-11% increase in wages between 1975-78 

(Sevilla, 1992, p. 242), while inflation was 5% to 7%, amounting to annual real wage 

growth of 2% to 6%. Meanwhile, starting salaries for entry-level engineers at Silicon 

Valley semiconductor companies increased by 33% between 1974 and 1978 (Sevilla, 

1992, p. 244). In general, tight labor market conditions created competition for all kinds 

of workers in the 1970s. Wage increases were crucial for firms to compete in the 

engineering labor market.  

 

Training Engineers  

Once semiconductor companies had recruited newly-minted engineering graduates, 

their focus changed to training them. For example, National Semiconductor’s College 
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Hire Assimilation Program helped transition inexperienced college graduates into their 

company culture. The two-day event cost $1,300 for every employee, in 2023 dollars. 

The goal was to grow the number of new employees (Sevilla, 1992, p. 392), and it also 

helped improve their college hire attrition rate, which dropped from 40% in 1986 to 8% 

by 1988. These programs not only added new employees to the firm’s workforce, they 

instilled in them a sense of loyalty to the firm. 

 

In the 1980s, companies extensively trained their entry-level American workers. At 

Texas Instruments, “It was extremely well thought out. They had a full-time senior 

person running the program. He had an assistant, a liaison, and HR. You couldn’t have 

asked for a more well-thought-out program. It was a combination of how to be a 

professional, how to time manage, give presentations, and speak in public. It was almost 

like finishing school” (Dan-Ding, 2023, p. 169). Texas Instrument’s training program not 

only provided the soft skills necessary for new workers; it was a continuous process that 

provided both the technical and non-technical tools needed for the freshman worker. 

The most intensive and comprehensive training came from Applied Materials (Dan-Ding, 

2023, p. 170). Engineers underwent new-hire training that combined hands-on 

assembly, problem solving, and in-class learning. One engineer in particular was guided 

by trained personnel and, at the program’s end, was fully prepared to effectively 

troubleshoot customers’ problems.  

“Much of the training was about troubleshooting … classroom time lasted about a 

month. I went back into the field for a period under experienced field service 

personnel. Then, I went back to Applied Materials headquarters and worked for four 

or five months in their final equipment assembly. I was putting everything together and 

doing all the necessary checks while assembling. By the end, I had built two or three 

systems on my own.” 

U.S. semiconductor firms prioritized employee training, recognizing it would help 

increase their sales and improve their bottom line.  

Retaining Engineers 
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Semiconductor companies also retained their workers by offering them lifetime 

employment policies and good working environments. Extolling the benefits of IBM, one 

engineer commented, “a great company to work for. Like the Google of my day” (Dan-

Ding, 2023, p. 170). Another company that offered permanent job security and 

maintained a lifetime employment tradition was Analog Devices, “once you started 

working, many people just worked there till they retired.” (Dan-Ding, 2023, p. 170). 

Other major semiconductor firms shared this lifetime employment practice as well. 

 

Companies also introduced new initiatives to further enhance engineers’ job satisfaction. 

In the 80s, even though high salaries were top of mind ($124,000-136,000 in 2023 

dollars was an important benchmark), a second priority was engineering excellence 

(Sevilla, 1992, p. 489). Engineers wanted to be paid well and to work at innovative 

companies that were at the leading edge of technology. Companies reduced their 

engineer turnover by improving “employee recognition [financial incentives], 

technology/challenging opportunities, and management style/company culture” (Sevilla, 

1992, p. 488). These practices helped ensure engineers felt valued.  

 

Funding Engineers  

Companies also heavily and consistently funded the projects their engineers were 

working on. For engineers at Lucent Technologies, “anything you needed was provided” 

(Dan-Ding, 2023, p. 175). And at Analog Devices, “we had everything that we needed” 

(Dan-Ding, 2023, p. 175), and that “everything” included testing equipment such as the 

latest HP technical computers. Engineers were provided the technical and financial 

resources they requested and which they needed to properly perform their jobs.  

 

Engineer Disinvestment in the 2000s and 2010s  

Ending Lifetime-Employment Policy  

The first form of engineer disinvestment was the elimination of life-time employment 

policies. One American engineer described how Analog Devices “changed all that when 
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they started laying people off” (Dan-Ding, 2023, p. 171). In the 2000s, layoffs ended 

lifetime employment policies, destabilized stable workplace environments, and 

negatively impacted the lives of mid-career experienced employees. 

 

Ending Project Funding 

Some U.S. semiconductor companies stalled R&D project funding due to external 

considerations. After Lucent spun off its semiconductor division into Agere Systems with 

its new CEO, Richard Clemmer, one engineer described the new policy as “stop all 

work. Box everything up and put it in that closet over there. No more [satellite radio 

headset] development work... we have to make the company look profitable, so we can 

sell it” (Dan-Ding, 2023, p. 176). One of the largest U.S. semiconductor companies 

handcuffed its employee from working on his team’s research and development project 

because the CEO wanted to sell off the company, and additional R&D spending would 

only make the company appear less profitable. Mr. Clemmer successfully sold the 

company to LSI Logic in 2007 and went on to advise private equity firm KKR. This shift 

in management priorities weakened new product development and innovation. 

Stagnating Salaries  

Moving away from their previous high-commitment to their workforce, companies shied 

away from hiring experienced American engineers (Brown and Linden, 2009, p. 122). In 

the mid-2000s, "one in six engineers aged 51 to 65 years reported being paid for less 

than a full year of work in 2005, when the labor market was relatively strong" (Brown & 

Linden, 2009, p. 17). The hours and earnings of experienced and older engineers were 

slashed because companies deprioritized their value and wanted to cut labor costs.   

Figure 14: Average Salaries of Electronic Engineers in the U.S. Semiconductor 
Industry 2004-2014, 2017 
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Source: Electronic Design Annual Salary Survey for Electronic Engineers in the IC & 
Semiconductor Industry  

Note. Adapted from Figure 7 (Dan-Ding, 2023, p. 32-33).  

The salaries for U.S. semiconductor industry electrical and electronic engineers 

stagnated in the 2000s and 2010s, with real wages falling 3% between 2004 and 2017 

(Figure 14). Meanwhile, the median electrical and electronic engineer saw real wages 

grow 8% (Dan-Ding, 2023, p. 32-33). One American contract engineer lamented he’d 

not seen a pay increase in twenty years, amounting to a 71% decline in real wages 

(Dan-Ding, 2023, p. 184). Overall, employed American engineers felt the industry cared 

less about them than they had in the past, and they felt that loss directly in their 

pocketbooks. 

 

Conclusion 

In the 2000s and 2010s, the consequences of U.S. semiconductor companies moving 

away from hiring, training, retaining, funding, and financially providing for American 

engineers were severe. Disinvesting in American engineers weakened their workforce 

and made the industry less desirable to existing and prospective American engineering 

talent.  
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Question 2.0: What were the policy actions of U.S. 
semiconductor firms and the U.S. government?  
 

What Policies Were Companies Advocating For? 
The 1980s and 2020s were two decades in which the U.S. semiconductor industry 

concentrated on industrial and trade policy initiatives meant to bolster U.S. 

manufacturing and protect the industry from foreign semiconductor exports. This was 

far different than the period of the 1990s to 2020, when the industry lobbied to make it 

easier to move manufacturing jobs abroad and to move goods across national borders. 

The SIA and Intel were strongly in favor of the U.S.-China Relations Act of 2000. Intel 

pushed heavily for it and even encouraged their employees to contact their legislators 

and request China gain permanent normal trading relations with the U.S. (Puzzanghera, 

2000). The lobbying push worked. The high-tech industry received what it wanted, 

including decreasing China’s tariffs on semiconductors from 13% to 0% by 2005 and 

allowing foreign entities to own up to 49% of Chinese telecommunication firms 

(Puzzanghera, 2000). At that point, trade policy changed from focusing on defending 

American industry to advocating for globalization. 

 

Besides trade policy, U.S. semiconductor companies also lobbied for guest workers and 

workforce policies supporting the expansion of the H-1B visa program and extending 

work permits for international students through STEM OPT. 

 
Guest Worker Advocacy in the 1990s 
The creation of new guest worker programs, such as the H-1B visa program and a pilot 

program for Optional Practical Training (Miano, 2021), came into being with the passage 

of the 1990 Immigration Act, signed into law by President George H.W. Bush.  These 

programs reoriented U.S. semiconductor companies’ policy focus and reformed the 

legal immigration system, and once companies started using these programs, they 

exploited them. They realized these programs could help them reduce their labor costs. 

Prior to the law, if a company wanted to hire foreign workers, they had to directly 

sponsor them for green cards. 



64  
 

 

Starting in the late 1990s, U.S. semiconductor companies lobbied aggressively for guest 

workers and for the expansion of the H-1B visa program. The technology industry 

argued there were 846,000 unfilled tech positions and more guest workers were needed 

(Bredemeier, 2000). In response, a series of advocacy groups were organized to push 

through changes, including the American Business for Legal Immigration (ABLI), which 

was supported by Intel. The organization’s chief, Jennifer Eisen, became Intel’s director 

of public policy from 1996 to 2010 (Miano and Malkin, 2015, p. 280). They succeeded. 

In 1998, President Bill Clinton signed the American Competitiveness and Workforce 

Improvement Act, raising the H-1B cap from 65,000 to 115,000, and two years later, he 

signed the American Competitiveness in the 21st Century Act, raising the H-1B cap 

again from 115,000 to 195,000. 

Guest Worker Advocacy in the 2000s 
In the 2000s, after failing to achieve legislative success, the semiconductor industry 

successfully sought executive action from the George W. Bush administration to extend 

work permits to international students. Through a coalition of sixteen businesses, 

including industry leaders Analog Devices, Intel, National Semiconductor, Qualcomm, 

and Texas Instruments (Lazonick, 2008, p. 10), the rebranded ABLI, Compete America, 

along with other organizations, pushed Congress to pass legal immigration reform in 

2007. The industry again claimed labor shortages as their rationale, which was a 

particularly egregious claim given semiconductor companies had laid off experienced 

American engineers during the mid-2000s (Brown and Linden, 2009, p. 123). This time, 

though, the immigration reduction group, Numbers USA, and the American public 

applied enough political pressure to stop them (Pear, 2007). Apparently by then, 

lawmakers had become less willing to buy-in to the same narrative the industry 

proffered from the 1990s.  

 

Undeterred, the tech industry, led by Microsoft CEO Bill Gates, found a workaround and 

pleaded its case directly to the Department of Homeland Security (DHS). As 

background, from 1992 to 2008, Optional Practical Training (OPT) provided a work 
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permit for international students in their field of study for one year. The program benefits 

to industry are many: companies don’t have to pay social security and Medicare taxes 

(Rosenthal, 2021), nor are they mandated to cover private insurance for workers (North, 

2015). Additionally, oversight of OPT is even less scrutinized than the H-1B visa 

program.  

 

Intel and Qualcomm persuaded DHS Secretary Michael Chertoff to extend the work 

permit to graduates in STEM. Intel Chairman Craig Barrett stated it was “increasingly 

difficult for U.S. employers to secure the services of those who do study here” (Miano 

and Malkin, 2015, p. 230). In 2008, Chertoff announced a 17-month extension for the 

OPT work permit program for STEM fields (Rosenthal, 2021). In the ensuing ten years, 

Intel has become the second biggest user of OPT behind Amazon, and several 

companies have used the program to favor the hiring of international students and 

graduates over American ones. 

Guest Worker Advocacy in the 2010s 
In the 2010s, the U.S. semiconductor industry continued to rely on executive action to 

advocate for guest workers rather than legislative victories. In 2013, Intel lobbied heavily 

for the comprehensive immigration expansion push, which included provisions 

increasing guest worker programs, spending $4.4 million behind it (Miano and Malkin, 

2015, p. 242). It failed in 2014 after House Majority Leader Eric Cantor was defeated by 

economics professor Dave Brat over the issue of immigration (Miano and Malkin, 2015, 

p. 241). This stunning defeat scared the Republican-controlled Congress from pushing 

the bill any further. Still determined, the tech industry asked the Obama administration 

for more guest workers. of which a top priority for Intel was allowing H-1B workers’ 

spouses to work legally in the U.S. (Rogoway, 2014). The DHS granted it by executive 

fiat in 2014, calling it the H-4 EAD program, and the Obama administration expanded 

STEM OPT to a total of three years.  

 
 
 
 

https://www.oregonlive.com/silicon-forest/2014/11/intel_calls_obamas_immigration.html
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Conclusion 
 
Over the past thirty years, the U.S. semiconductor industry has focused on expanding 

the number of guest workers. As their premise, they’ve falsely claimed worker shortages 

and that American workers are not capable of performing highly skilled jobs. However, 

it’s not American workers that are the problem. It’s the American semiconductor 

industry and their failure to invest in an American workforce. The industry’s reliance on 

guest workers was a form of U.S. workforce disinvestment, and it wasn’t until the 2020s 

that they realized employment practices such as outsourcing and offshoring jobs were 

self-inflicted mistakes. Yet, the industry still sees more guest workers as the solution 

rather than the problem.  
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What Did The Government Do? 
From Industrial to Science Policy  

In the 1990s, under President Bill Clinton, the U.S. shifted its focus from industrial policy 

to science policy (Khan et al., 2018). Traditionally, U.S. industrial policy involved the 

Department of Defense (DOD) funding semiconductor manufacturing projects. However, 

science policy emphasized research and development collaboration between the private 

sector, universities, and multiple government agencies, including the Department of 

Commerce, Department of Energy, DOD, and the National Science Foundation (NSF). 

The U.S. switched from a government-funding-intensive strategy to an asset- and 

funding-light strategy. That reliance on the private sector and financialized 

semiconductor firms led to insufficient funding for long-term research and a dearth of 

technological breakthroughs. 

Industrial Policy before the 1980s  
Since the dawn of the semiconductor industry, the U.S. government has supported 

long-term semiconductor research through DOD funding. Without this research, many 

important breakthroughs, such as the transistor and integrated circuit, would never have 

occurred. The DOD has also created specific military semiconductor research 

programs, which have had industry spillover—the Very High-Speed Integrated Circuits 

(VHISIC) funded research on military integrated circuits along with non-silicon 

integrated-circuit technology (Khan, 2017, p. 94). Even though defense funding has 

been primarily aimed at identifying military applications, it has fostered significant 

advancements in semiconductor technology. 

 

While the U.S. government is and has been a big funder of semiconductor research, 

they’re not the sole source. Semiconductor companies have funded their own long-term 

research internally as well. Before the 1980s, vertically integrated semiconductor 

manufacturers were dominant, producing semiconductors and conducting in-house 

research. Radio Corporation of America (RCA), American Telephone and Telegraph 

(AT&T), and International Business Machines (IBM) have long had their own in-house 

research laboratories. Commercial semiconductor producers, such as Texas 
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Instruments and others, also did long-term research, and their technological 

breakthroughs have benefited and transferred to the industry, with IBM’s research on 

copper interconnects (Khan, 2017, p. 69) as one such example. Innovation in the 

semiconductor industry was a result of both public and private sector investment. 

Industrial Policy in the 1980s   
In the 1980s, the U.S. government stepped in to save the American semiconductor 

industry from competition from Japanese companies, which the Japanese government 

subsidized. SEMATECH, a public-private research consortium formed in 1987 with $200 

million in funding each year, supported U.S. semiconductor capacity and research and 

helped revive the U.S. industry into the 1990s. 

 

At the same time, the private sector faced external changes that impacted their ability to 

sustain their in-house research capabilities. The purchase of RCA by General Electric 

shuttered the Sarnoff Laboratory located in Princeton, New Jersey. Additionally, 

increasing costs, Japanese competition, and shorter chip production cycles diminished 

the rewards from long-term R&D (Khan, 2017, p. 57). While the U.S. government and 

private companies pooled money for research, individual private firms would play less of 

a role in long-term research going forward.  

Science Policy in the 1990s  
The 1990s represented a turning point for government policy when the Clinton 

administration transitioned from industrial policy to science policy. The semiconductor 

industry enjoyed financial success in the 1990s, buoyed by the industrial policy 

investments of the 1980s. Consequently, the U.S. semiconductor industry did not seek 

further government intervention, and they shifted their focus and redefined the problem 

from national competitiveness and advantage to solving technological problems through 

international cooperation (Khan, 2017, p. 64). As a result, American collaborative 

research organizations and consortiums now included foreign semiconductor 

companies.  
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The Clinton administration embraced science policy, in part, because it meant the 

government would be less directly involved in the U.S. semiconductor industry, and the 

semiconductor industry saw things in much the same way, with the SEMATECH board 

voting to cease federal funding by 1997. Firms also continued to cut back on internal 

long-term research and rely more heavily on collaborative research institutions, and 

central research labs continued to close, including Texas Instruments (Khan, 2017, p. 

48). Additionally, the increasing number of fabless firms did not fund basic long-term 

research. Long-term research would become more of a public sector endeavor starting 

in the 1990s. 

Science Policy in the 2000s  
The two major science and research policy initiatives were established in 2000 and 

2005, respectively. The National Nanotechnology Initiative (NNI) coordinated 

nanotechnology research across thirty different government agencies and commissions, 

and the Nanoelectronics Research Initiative (NRI) was a new consortium between six 

U.S. semiconductor manufacturers receiving funding from the U.S. government (Khan, 

2017, p. 78). Presidents Clinton and Bush were both proponents of science policy for 

the semiconductor industry.  

Science Policy in the 2010s 
The science policy agenda continued into the 2010s, but by 2017, research from 

Carnegie Mellon University shed light on the many negative consequences of this 

approach (Khan, 2017). First off, the amount of science policy funding was less than 

past investments in industrial policy funding. Case in point, the NNI’s funding 

represented half of the public spending of Sematech (Khan et al., 2018, p. 19), and the 

initiative’s funding has continued to dwindle since 2011. Second, the increased reliance 

on funding from the private sector wasn’t enough to support long-term research. Firms 

used the revenue they earned to pay out dividends, issue stock buybacks, and support 

R&D. However, R&D programs they did invest in were devoted to product 

commercialization, not long-term basic research.  
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At the same time, venture capital was declining overall, and between 2007 and 2011, 

the amount of venture capital dollars for new semiconductor firms was less than it was 

in 2003 (Khan et al., 2018, p. 17). Private sector funding did not match public sector 

funding, and science policy initiatives had far less government funding, than direct 

industrial policy initiatives.  

 

Also impacting the industry’s future were their funding priorities. Semiconductor 

companies began diverting funds meant for shared long-term projects to short-term 

research needs. Companies like Intel and Samsung recommended and re-prioritized to 

academic researchers what research would and would not be undertaken. In essence, 

the industry pulled “the focus of academic research toward the industry’s most 

pressing, short-term problems” (Khan, 2017, p. 62), which tended to be 

commercializable products where companies could realize an immediate profit, rather 

than long-term basic research that may not immediately yield a return but was important 

for broader innovation. 

 

A third problem was related to the handling of funds. Whatever money the U.S. 

government handed over to collaborative research institutions had to be coordinated 

with multiple public agencies and private firms. The Defense Advanced Research 

Projects Agency (DARPA) used to be primarily in charge of funding and coordinating 

non-CMOS semiconductor projects (Khan, 2017, p. 48). Now it was multiple government 

departments, along with public universities and semiconductor firms. The lack of 

delegated leadership meant diffused responsibility and accountability. The research 

collaboration institutions fractured in the 2010s, with SEMATECH ceasing to be a stand-

alone institution by 2015 (Khan et al., 2018, p. 17).  

Conclusion 
Overall, the science policy approach yielded very little in identifying and uncovering 

technological breakthroughs. The multitude of stakeholders and insufficient funding 

were significant factors contributing to the industry’s lack of progress. Simultaneously, 
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private firms shifted their focus from in-house long-term research to increasingly relying 

on and diverting funds from research institutions to meet their own needs. 
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Question 3.0: How can the U.S. semiconductor industry 
meet its workforce needs?  
 

Workforce Needs  
With new manufacturing planned and occurring under the CHIPS and Science Act and 

private sector investment, the U.S. semiconductor industry will need more workers. The 

SIA has reported the industry will lack 67,400 workers, including technicians and 

computer scientists, and 27,400 engineers by 2030 (Martin & Rosso, 2023, p. 26), and 

believes more guest workers are needed to successfully reshore manufacturing.  

Workforce Shortage?   
The question is, is this true? The industry commonly claims there’s a labor shortage in 

Science, Technology, Engineering, and Mathematics (STEM), but research shows the 

U.S. doesn’t face a workforce shortage (Salzman, 2013; Hira, 2022). From 1993 to 2013, 

half of the workers with an engineering degree reported working as engineers, signaling 

an oversupply, not a deficit (Kuehn & Salzman, 2017, p. 18). 

 

If a shortage existed, it would be followed by a rapid rise in wages, but that’s not the 

case for engineers. According to Bureau of Labor Statistics data, there’s been a real 

wage decline for engineers. From 2016 to 2021, while all salaried employees real wages 

increased by 4.5%, engineers’ salaries fell by 6.9% (Hira, 2022). The real wages of 

mechanical engineers fell 9%, industrial engineers declined 7.5%, computer hardware 

engineers fell 6.6%, and electrical and electronic engineers declined 5.6%. Declining 

engineer salaries when the salaries of other professions are rising means the financial 

desirability of an engineering job is diminished. 

 

In addition, the industry’s record and their claims of an engineer shortage in the past 

have not held up to scrutiny. In the mid-2000s, UC-Berkeley economists Clair Brown 

and Greg Linden investigated and concluded that “the labor market for high-tech 

engineers does not seem to be out of balance in either supply or demand” (Brown & 

Linden, 2009, p. 114). They found that “companies continually worry about a ‘future 

https://issues.org/wp-content/uploads/2022/07/31%E2%80%9335-Hira-Is-There-Really-a-STEM-Workforce-Shortage-Summer-2022.pdf
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shortage’ even as they report being able to recruit excellent engineers” (Brown & 

Linden, 2009, p. 109). Furthermore, while companies claimed shortages, there were 

laid-off experienced semiconductor engineers readily available (Brown and Linden, 

2009, p. 123).  

Workforce Supply  

Figure 15: U.S. Bachelor Engineering Graduates 2002-2022 

 

Source: IPEDS - National Center for Education Statistics (NCES), Table 322.30: 
Bachelor's degrees conferred by postsecondary institutions, by race/ethnicity and field of 
study 

The total number of engineering graduates has doubled in twenty years, increasing by 

107% (Figure 15). American graduates have risen accordingly, as well, increasing 

103%. In 2022, the number of bachelor engineering graduates in the U.S. totaled 

123,000. The number of U.S. citizens and permanent residents was 112,000, comprising 

91% of engineering graduates, while the number of non-resident aliens was 11,000.  

https://www.datawrapper.de/_/8dYVi/?v=2
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Figure 16: Electrical, Electronic, Communications Engineering Graduates by 
Degree Level 2001-2021 

 

 

 

 

 

 

 

Source: U.S. Department of Education, National Center for Education Statistics 

Figure 16 shows the number of electrical, electronic, and communications engineering 

graduates in the 21st century. Overall, the situation is mixed. Master’s degrees have 

decreased since peaking in 2016, doctorate degrees have stayed flat, and bachelor’s 

degrees have risen since their low point in 2010. 

Figure 17: Domestic Pipeline of Semiconductor Talent 

 

 

 

 

 

 

 

 

 

 

Source: (Martin & Rosso, 2023, p. 7) 
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Figure 17 illustrates that even the SIA understands the U.S. produces more than enough 

graduates with relevant STEM degrees. The problem is the scarcity of STEM-related 

jobs available for these graduates and the challenge of attracting them to the 

semiconductor industry.  
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Workforce Solutions  
Any shortfall in the semiconductor workforce can primarily be addressed by U.S. 

semiconductor firms improving employer practices to attract and retain American talent. 

Semiconductor companies should implement the following workforce solutions to 

resolve their workforce challenges: 

 

 #1: Develop an American labor sourcing plan and commitment to American 

workers  

U.S. semiconductor companies should develop a “multigenerational plan for recruitment 

and retention of Americans in labor sourcing” (Long, 2022, p. 6), focused on 

recruitment, hiring, tuition funding and reimbursement, training, retention, and salaries. 

In addition, the plan should highlight what employment policies companies plan to 

change or have recently changed to benefit American workers. 

 

#2: Recruit Americans extensively from American college campuses.  

U.S. semiconductor companies should revive their recruitment efforts at American 

college campuses, at both large and small and public and private institutions. An 

increased awareness of the semiconductor industry and its benefits could spark greater 

interest from American college students. 

 

#3: Provide tuition reimbursement to American engineering student. 

After recruiting American engineering students, the next crucial step is offering tuition 

reimbursement packages. With college costs soaring, offering financial support for 

students will help build early loyalty to the firm and a commitment to semiconductor-

related education.  

 

#4: Fund employed American engineers’ graduate education. 

If U.S. semiconductor companies need engineers with advanced degrees or doctoral 

training, they should cover the costs of these graduate school programs for their 

employed American engineers (Sevilla, 1992, p. 511). 
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#5: Pay competitive entry-level salaries for American engineers  

To attract American high school and college students to semiconductor-related fields, 

U.S. semiconductor companies should offer competitive engineering salaries, similar to 

the incentives the oil industry offered petroleum engineers in the 2000s (Lynn et al., 

2018, p. 252). 

 

#6: Train American Workers 

U.S. semiconductor companies should train and develop American workers on an 

ongoing basis and extend these programs to both new and experienced engineers. 

 

#7: Retain American Workers  

Semiconductor companies should revive their tradition of retaining American workers. 

Offering greater job stability will allow Americans to envision a long-term career in the 

industry and help increase the desirability of working in the industry.  

 

#8: Pay existing American engineers their worth 

To retain an American semiconductor workforce, U.S. semiconductor companies should 

progressively raise engineers’ salaries in line with their growth and experience levels.  

 

#9: Limit Hiring of Temporary Guest Workers 

To truly prioritize the interests of American workers, semiconductor companies must 

limit guest worker hiring. Past practices of hiring guest workers on the heels of laying off 

American engineers were an insult to these hardworking employees.  
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Policy Implications 

Summary  
This report elucidates that U.S. semiconductor firms' decisions to offshore jobs, 

disinvest in and lay off American engineers, expand guest worker hiring, and forego 

developing American talent have led to their current hiring difficulties. In clearer terms, 

these issues stem directly from the industry's shift in workforce policy strategy.  

 

Going forward, the industry’s policy focus should be twofold: reining in the U.S. 

semiconductor industry and focusing on American workers. There needs to be a full 

accounting of the policies and practices that got us to the situation where the U.S. 

semiconductor workforce atrophied. Americans deserve accountability and 

transparency from the U.S. semiconductor industry. Next, there needs to be a 

reinvestment in American workers and that involves changing the employment practices 

that have sidelined them. 

The CHIPS and Science Act  
The CHIPS and Science Act allocated $39 billion in subsidies for chip companies to 

build semiconductor fabrication facilities in the U.S. and provided an additional $11 

billion for semiconductor R&D and workforce training over the next five years (PCAST, 

2022, p. 8-9). In response to concerns about recipients of CHIPS and Science Act 

offshoring jobs and issuing stock buybacks, policymakers have implemented guardrails, 

and violating them could result in the government clawing back the funds.   

 

Policy Guardrail #1: Offshoring Manufacturing 

A key focus of the CHIPS and Science Act prevents funds from being spent on 

manufacturing facilities outside the U.S. Specifically, the law “prohibits recipients of 

CHIPS incentive funds from using the funds to construct, modify, or improve a 

semiconductor facility outside of the United States” (Hill, 2023). Another provision is that 

it “restricts recipients of CHIPS incentive funds from investing in most semiconductor 

https://www.whitehouse.gov/wp-content/uploads/2022/09/PCAST_Semiconductors-Report_Sep2022.pdf
https://www.whitehouse.gov/wp-content/uploads/2022/09/PCAST_Semiconductors-Report_Sep2022.pdf
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manufacturing in foreign countries of concern for 10 years after the date of award” (Hill, 

2023). 

Policy Guardrail #2: Stock Buybacks  

The current law also bars companies from paying “dividends or make other capital 

distributions with respect to the common stock (or equivalent interest) of the person” or 

“equity security that is listed on a national securities exchange of such person or any 

parent company of such person,” which are stock buybacks (CHIPS and Science Act, 

2022, p. 1379). 

CHIPS Act Workforce Development  

The CHIPS and Science Act also includes provisions for workforce development such 

as the hiring of more female fabrication construction and manufacturing workers and 

providing available child care. It also advocates for the inclusion of “economically 

disadvantaged individuals and to populations that may be underrepresented in the 

industry, such as women, people of color, workers in rural areas, and veterans” (CHIPs 

for America, 2022, p. 16). To ensure compliance, the Department of Commerce has 

“robust monitoring of workforce commitments” (CHIPS for America, 2023, p. 5), and 

companies must collect data and track the success of their workforce development 

plans. 

Policy Recommendations from the Semiconductor Industry Association  
The SIA remains focused on hiring more guest workers and retaining foreign students. 

They recommend the U.S. government retain and increase the number of foreign 

students in the U.S. and request the U.S. government make specific policy changes, 

such as stapling green cards to graduate STEM degrees, reserving some H-1Bs for 

semiconductor workers, and making OPT permanent (Martin & Rosso, 2023, p. 25). 

None of these proposals call for self-reformation or an examination of the industry’s 

workforce practices. 

The SIA has also recommended some domestic workforce policies and solutions, such 

as strengthening partnerships with community colleges and education programs to 
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improve the chip technical workforce (Martin & Rosso, 2023, p. 18) and recruiting 

veterans into the U.S. semiconductor industry (Martin & Rosso, 2023, p. 20). 

Policy Recommendations 

The following policy recommendations fall under two categories: remedying what 

happened in the past and focusing on Americans for the semiconductor workforce 

future. Policymakers should hold American semiconductor companies accountable for 

their workforce practices. Prioritizing Americans for the U.S. semiconductor industry 

requires accountability mechanisms and policy changes. 

Part One: Corporate Accountability  

#1:  Audit  

The federal government should produce a full audit, and the U.S. semiconductor 

industry must answer for their recent past workforce practices. Congress should 

exercise oversight of these semiconductor companies, and hearings that include 

testimony from American semiconductor CEOs and former and current American 

semiconductor engineers should be held. 

#2: Workforce Data Transparency: 

Congress should ask CHIPS Act-funded companies to provide greater transparency and 

access to their historical workforce and employment practice decisions. This includes 

information on guest workers (H-1B hiring and the H-1B workforce), layoffs, workforce 

reductions, and historical job data on engineers and their production workforce. The 

legislative language for this request could be worded as follows: “A person receiving 

amounts appropriated under this section or from a covered fund must provide their 

historical and current workforce and employment practice data” defining the data in full 

in subsequent clauses.  
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Part Two: American Workforce Retention 

Policy Recommendation #1: Guardrails  

Guest Worker Guardrails  

Legislation should be enacted, which makes it more difficult for U.S. semiconductor 

companies to hire guest workers, and there should be a requirement that all firms 

conduct a thorough search for an American worker before they request an H-1B visa 

worker. The same requirement should apply to identifying American STEM college 

graduates for internships and jobs before using OPT or STEM OPT. In addition, the 

Department of Labor needs to roll back its rule change that removes the requirement 

that corporations search for an American worker before sponsoring a foreign worker for 

a green card.  

 

Layoff Guardrails 

Another guardrail Congress can put into place is one that ensures recipients of CHIPS 

Act funding do not commit layoffs in the U.S. for following their receipt of funds. The 

legislative language could be worded as follows: “A person receiving amounts 

appropriated under this section or from a covered fund may not use such amounts... to 

lay off American employees”.  

 

Workforce Accountability Guardrails 

Last, there should be a guardrail focused on ensuring the availability of and access to 

corporate workforce data from CHIPS Act-funded semiconductor firms. Current, 

relevant, and specific U.S. workforce data (including American and guest worker 

headcount) should be provided and made publicly available. Although many of these 

companies make their EEO-1 workforce data submissions available, more specific 

breakdowns of the professionals employed, including their job title and salary, should be 

provided. If the policy recommendation of a CHIPS jobs website (which will be 
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discussed in the following section) is fully implemented, the government should make 

sure there’s full cooperation from semiconductor corporations.   

 

Policy Recommendation #2: Prioritizing American Workers 

All policy initiatives and implementation should prioritize putting American workers first. 

While the current CHIPS Act framework focuses on including an amalgamation of 

historically underrepresented groups in the industry—women, people of color, veterans, 

and rural workers—a more inclusive and specific framework would be one that puts 

American workers first, thus benefiting American citizens of all backgrounds. A new 

“plan for sourcing labor of American citizens at competitive wages…for multiple 

generations” (Long, 2022, p. 6) and an American talent management strategy (Long, 

2023), authored by the Department of Commerce, should be drafted and focused on 

domestically sourcing the American labor needed for the U.S. semiconductor industry. 

 

The semiconductor industry has long benefited from the contributions of American 

veterans and servicemembers. Engineers, who were veterans, have shared how big a 

role military training and the G.I. Bill had in supporting their skill and knowledge 

development (Dan-Ding, 2023). As such, there should be greater awareness and 

training available through the DOD and targeted to active servicemembers, which would 

help increase their interest in semiconductor industry careers. Putting American 

workers first also requires addressing the needs of those Americans who fought for their 

citizenship rights and faced repeated unfair and unequal treatment from the federal 

government: the descendants of American slavery, or American freedmen. The federal 

government should start with the G.I. Bill, where Black American veterans could not fully 

redeem promised benefits, adequate higher education, and home loans because of 

segregation and redlining. Additionally, access to skilled engineering jobs for Black 

veterans was off the table in the 1950s, when historically Black colleges, because of 

poor state funding compared to public institutions, had no accredited engineering 

https://static-gcs.edit.site/users-files/9dc521403e3792a3774ccfd69672a2b8/the-3-point-plan-to-unite-america_final_tm-and-c(2).pdf?dl=1
https://www.newsweek.com/mr-president-americans-dont-need-good-vibes-we-need-america-first-agenda-opinion-1779930
https://www.newsweek.com/mr-president-americans-dont-need-good-vibes-we-need-america-first-agenda-opinion-1779930
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programs, even as the U.S. created 400,000 engineers through the G.I. Bill by 1955 

(Weinberger, 2017, p. 2; Katznelson, 2005, p. 81). Remedying the past by calculating 

and according full benefits to the descendants of Black World War II and Korean War 

veterans rectifies a wrong that has also harmed the development of and inclusion of 

Black freedmen veterans in the defense electronics and semiconductor industry. 

Policy Recommendation #3: Guaranteeing American Jobs  

The third policy recommendation is ensuring Americans are educated, hired, and 

retained in the U.S. semiconductor industry. 

Part 1: American Workforce Education  

Congress should allocate funding to set up a public-private fund to cover the cost of a 

bachelor’s degree for American high school and college students interested in 

semiconductor-related degree fields: 50% of the funding would come from the federal 

government and 50% from semiconductor companies.  

Part 2: American Workforce Hiring 

Future legislation should require an American mandate for CHIPS Act jobs. The 

American people, who are now funding this initiative, deserve the opportunity to be 

considered for these high-paying manufacturing and engineering jobs. The legislation 

should also stipulate that the Department of Commerce, through its existing CHIPS for 

America website, expand its “Current CHIPS Job Openings” tab, which serves as a jobs 

portal for CHIPS Act jobs and for jobs at CHIPS-Act-funded companies. 

 

Moreover, since there is broad agreement that leading-edge semiconductor technology 

is now a matter of urgent national security, Congress should legislate a security 

clearance mandate for those employees working on leading-edge semiconductor 

production, technology, and research. The International Traffic in Arms Regulations 

(ITAR) regulates the aerospace and defense industry, for example, and stipulates that 

only U.S. citizens and lawful permanent residents can handle items on the U.S. 

munitions list, which are defense and space-related technology. And every company in 
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the supply chain needs to be ITAR compliant (Buckbee, 2023). The easiest way to 

legislate this is to add leading-edge and defense semiconductor technology onto the 

U.S. munitions list, under Category XI: Military Electronics (The U.S. Munitions List, 

2024). This policy proposal would most significantly impact Intel, which is slated to build 

defense semiconductors for the military (Morales, 2024). 

Workforce Retention Plan   

After implementing protective guardrails, the Department of Commerce should require 

CHIPS-Act recipients to develop, consider, and submit a workforce retention 

supplemental plan, available to the public. This workforce plan should detail past 

retention efforts from the 1980s, changes made in the 2000s and 2010s, and proposed 

measures for improving worker retention. Companies must justify how their policies and 

practices will maintain an American workforce and should address various aspects, 

including but not limited to: salary and stock options, pensions and 401(k) plans, 

permanent employment policies, treatment of experienced employees, corporate 

environment, and performance improvement plans.  

  

https://www.varonis.com/blog/itar-compliance
https://www.ecfr.gov/current/title-22/chapter-I/subchapter-M/part-121
https://www.ecfr.gov/current/title-22/chapter-I/subchapter-M/part-121
https://www.tomshardware.com/pc-components/cpus/unexpected-intel-military-chip-contract-drained-dollar3-billion-from-chips-act-senate-mulls-auction-to-restore-funds
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Conclusion  
 

U.S. semiconductor companies authorized and issued stock buybacks, outsourced 

manufacturing, offshored white-collar jobs, terminated American employees, hired guest 

workers, and reduced their investment in American workers. While these measures 

drove short-term gains for individual firms, they diminished the U.S.’ semiconductor 

leadership and its capacity to innovate. The industry's advocacy for more guest workers 

and redirection of research funding to short-term commercial projects also proved 

counterproductive. Instead of continuing to demand additional guest workers, 

semiconductor companies should commit to putting and prioritizing American workers 

first in their recruitment, hiring, training, and retention programs. Policymakers must 

enforce accountability for past shortcomings, implement guardrails, and create policies 

that prioritize American workers. Only then can the U.S. semiconductor industry avoid 

repeating past mistakes. 
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