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In 2022, Deloitte expected that the global semiconductor industry
would need to add a million skilled workers by 2030, or more than
100,000 annually.! Two years later, that forecast still holds. But key
industry trends continue to compound the talent challenge:

1. Advanced skills driven by demand for Generative Al
(GenAl): The talent needed for advancing technologies, such
as GenAl, is often in high demand and can be difficult to attract
and retain in a competitive talent market.

2. Looming talent cliff and low industry appeal: The
semiconductor industry is facing an aging workforce without a
clear plan for succession, which may be further exacerbated by
low industry appeal compared to the broader tech industry.

3. Global solutions needed for a global challenge: Localization
of manufacturing, as well as overall global demand trends, is
contributing to a talent and skills shortage that spans the globe.
Semiconductor companies are often left competing over the
same insufficient pool of existing talent.

4. Talent outcomes tied to global chips laws: Both the US
and European Chips Acts include specific objectives and grant
application requirements regarding workforce development
that companies should commit to in order to receive funding,
remain in compliance, and achieve growth objectives.

Figure 1. The path to $1 trillion in semiconductor revenues

5. Repatriation of manufacturing and backend processes:
Geopolitical concerns and supply chain fragility continue to
contribute to the onshoring of manufacturing (advanced node,
trailing node, memory) and back-end ATP (assembly, test, and
packaging) processes.

The cyclical chips industry experienced its seventh downturn since
1990, with revenues declining 9% to $520 billion for 2023.2 As a
result, development of some new fabrication capacity has been
extended,® which has also likely delayed some of the immediate,
short-term need for talent. This downturn is expected to be
temporary, with revenue set to grow by 16% in 2024 to an all-time
high of $611 billion.* With the industry back on track to reach the $1
trillion figure for 2030 (figure 1),° talent will be needed to fuel that
growth. But now there’'s more time to optimize talent forecasts, mix,
pipeline, skills and capabilities, and development plans. A richer
understanding of the challenges driving the semiconductor talent
shortages can enable semiconductor leaders to deploy targeted
strategies to help address their looming talent needs.
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According to Deloitte's 2023 Smart Manufacturing: Generative
Al for Semiconductors Survey, 72% of industry leaders surveyed
predict that GenAl's impact on the semiconductor industry will
be “high to transformative.” Respondents saw high potential
for Generative Al's use throughout their business, with heavier
value realization expectations within core engineering, chip
design and manufacturing, operations, and maintenance.’

Although GenAl may help alleviate some engineering talent
shortages by addressing routine tasks and giving engineers more
time to perform their core jobs better and faster,® the GenAl skill
set scarcity remains.

The semiconductor workforce is expected to need to exponentially
grow its GenAl skill sets due to their shortage in the market. And
leaders in the field are often in high demand across most sectors of
the economy. Semiconductor companies should consider offering
more novel benefits beyond competitive compensation, such as
having a seat at the table, to better attract Al talent and leadership.?
Having proficient GenAl talent is key in driving the industry’s ability
to innovate and reap the benefits of this transformative technology.
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Looming talent cliff and low industry appeal

An aging workforce, regulatory changes, newly required skill sets,
and shifting employee expectations are changing the landscape of
semiconductor talent. The lack of brand awareness and appeal in the
semiconductor industry compared to better-known technology brands
can make addressing these challenges more difficult for the industry.

Semiconductor companies seem to recognize that attracting and
retaining new and diverse talent is more important than ever, yet it
continues to be a challenge for many organizations. Building diversity
can be difficult; currently only one-third of the US semiconductor
industry employees identify as female and less than 6% as Black or
African American.’® The US semiconductor workforce is also older
than other technology industries: As of July 2024, 55% of the US
semiconductor workforce is 45 or older, with less than 25% under
the age of 35."" In Europe, 20% of the industry is 55 or older, with
Germany expecting about 30% of their workforce to retire over
the next decade.”

Commitment to sustainability goals is important for overall
industry sustainability, as well as attracting prospective talent.”
According to Deloitte’s most recent State of the Consumer Survey,

69% of employed adults surveyed want their companies to invest in
sustainability efforts, with 24% saying they considered switching jobs
for a more sustainable employer.'* And sustainability expectations are
highest for those in the 18-34 age range (figure 2).”> Largely shielded
from sustainability targets in the past, companies are now often
expected to balance production output with their carbon footprint,
requiring new knowledge and skill sets to optimize both production
and sustainability.

Inconsistent knowledge management, and the lack of new talent
to adopt institutional knowledge, presents an additional workforce
barrier for many semiconductor companies.

Relative to other sectors of the technology industry, semiconductor
organizations can offer a sense of trust, stability, and projected
market growth—attractive qualities to the most recent college
entrants.’® While semiconductor companies may have struggled with
brand recognition and a competitive employee value proposition,
investing in recent high school graduates could help reinvigorate
talent pipelines that may be more attracted to stability and flexibility
over rapid advancement.

Figure 2. The sustainability actions employees (by age) want to see
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The need for semiconductor talent is a global issue. Countries are not
producing enough skilled talent to meet their workforce needs. And
companies can't continue to tussle over the same finite talent pool

while still expecting to successfully grow the industry, launch new (and
expand existing) fabs, and keep up with rapid technological advances.

In the United States, where the majority of annual graduates with
a master's degree in semiconductor-related engineering fields
are foreign students, 80% of those graduates do not stay in the
United States post-graduation.” According to Deloitte China and
Asia Pacific’'s most recent APAC Semiconductor Industry Trends
Survey, 90% of companies surveyed highlighted talent acquisition
and development as a top priority to sustain industry growth and
competitiveness, while 63.3% highlighted talent capability and
retention as major industry risks."® As Asia looks to expand its
semiconductor industry beyond key historical players, significant
shortages can also be expected. For example, India’'s semiconductor
industry is looking at a potential deficit of 250,000 to 300,000
professionals by 2027.° For the European Union to achieve its
goal of doubling its market share by 2030, an ambition set in the
European Chips Act, it is estimated that the industry will need
400,000 additional workers.2> Meanwhile, in the United States,
the Semiconductor Industry Association estimates that of the
more than 100,000 new industry jobs in manufacturing and
design expected by 2030, 67,000 are at risk of going unfilled.”

For companies applying for, or having received, US CHIPS

and Science Act funding, their workforce strategy, planning,
development, and activation can be critical components for both
grant eligibility and ongoing compliance. Funding opportunities
require a clearly documented workforce strategy, commitments
to training programs in concert with state and local educational
entities, and expanded education and employment opportunities
for economically disadvantaged individuals.??

For the European Chips Act, applicants are asked to include
information on their plans to invest in education, skills, and pipeline
development, including differentiating between their normal
workforce training activities and those targeting specific industry
needs in the region.?* As funding continues to be released, and
fab expansion ramps up, the need for construction and facilities
employees are expected to grow, further challenging the already
constrained talent market.
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Localization of manufacturing and regionalization of supply chains
are compounding the semiconductor talent shortage. And there
have been communications that talent challenges are contributing
to delays in opening new plants.?

Seeking to increase their individual shares of overall chip
manufacturing from 10% to 20%, the United States and Europe have
already allocated nearly $100 billion in government funding.? For
advanced node manufacturing specifically, Asia—predominantly
Taiwan—continues to lead globally with well over 80% of the market
share.?® The United States is expected to increase its advanced
node manufacturing share to 22% by 2027.%” Europe is also looking
to increase its market share through the European Semiconductor
Manufacturing Company (ESMC), a joint investment by several
semiconductor companies with the goal of bringing advanced
node manufacturing to Europe.?®

In Asia, there is also investment to increase manufacturing outside of
Taiwan. Japan has committed $13 billion to reinvigorate manufacturing
in the region,?® including funds to support a joint venture founded

in 2022 between several major Japanese companies with the goal
of mass-producing the most leading-edge chips.>® Malaysia, already
strong in testing and packaging, is looking to invest more than $100
billion to increase its design, advanced packaging, and manufacturing
capabilities." India has also approved more than $15 billion in
investments to expand manufacturing capabilities in the country’s
growing industry.>

Even with recent announcements of ATP capacity in Poland® and
Arizona,** more than 80% of all ATP capacity still resides in Asia,®
creating long and often fragile supply chains. Without additional

investments beyond the current US and European Chips Acts,

the lack of ATP capacity outside of Asia could continue impeding US
and European goals of semiconductor manufacturing self-sufficiency.
The United States and Europe should invest in increasing their ATP
capacities and work to develop and attract the necessary skilled talent.

The evolving and complex geopolitical landscape is likely to further
affect the availability of talent supply globally and may continue to
introduce artificially created imbalances. The United States has not
only restricted export of advanced node Al chips and chipmaking
equipment, but also limits US persons from performing work for
certain Chinese chipmakers without special licensing.*® In addition,
the US government is working with allies across Europe and Asia to
similarly control their exports to China.*” To counteract, China has
been aggressively recruiting expatriate talent—and is continuing
to do so with high salaries, free homes, and more**—creating a
potentially more appealing job market compared to

other semiconductor markets.

While the onshoring or reshoring of manufacturing can be

critical to supply chain security, there are also benefits through
“friendshoring"—partnering with suppliers from friendly countries—
to provide more stability, while also increasing economic resilience
of the global supply chain.** One example of this “friendshoring” can
be found in the economic alliance between the United States and
Japan to reduce reliance on single suppliers and stabilize the supply
of essential electrical components.*® This means adding production
in places where it does not exist today, requiring talent with the right
skills to help meet new capacity demands.
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Talent strategies and solutions

To help mitigate the challenges outlined above and create new
opportunities, semiconductor companies—and the industry as a
whole—should consider these priorities across workforce planning
and access; workforce skills, development, and retention; and
technology enablement:

1. Workforce planning and access: Companies should
enable agile workforce planning by implementing talent
strategies with a workforce mix that can help address their
immediate operational needs while also allowing them to
adjust to market fluctuations. And, in addition to improving
brand marketing and job attractiveness to better recruit talent,
semiconductor companies should have comprehensive
pipeline development and recruiting strategies. These
should be defined and implemented in coordination with other
semiconductor companies, educational institutions, and industry
and community organizations, prioritizing underrepresented
populations for a more comprehensive global solution.

2. Workforce skills, development, and retention: A right-skilled
workforce starts with a skilled pipeline. While the pipeline is
under development, companies should have a comprehensive
view of their current skills and gaps, strategic knowledge
management tools and processes, and flexible upskilling/
reskilling programs that can allow for career path flexibility
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as technology advances and skills requirements change.
Semiconductor companies can improve industry appeal and
talent retention through a shared value proposition with
an attractive and supportive culture, total rewards strategy,
and comprehensive DEI (diversity, equity, and inclusion) and
sustainability strategies. More clearly defined and attainable
career paths can also help improve brand perception and
meet the expectations of today’s workforce.

Technology enablement: HR organizations should have the
capabilities, tools, technology, and data insights to assess
their organizations’ workforce supply, demand, and current
and projected spend—enabling successful implementation

of enterprise workforce strategies. With Al-enabled tools that
span the talent life cycle, capabilities such as complex workforce
scenario modeling can be more effectively leveraged. Changing
workforce technologies also require comprehensive change
management strategies to upskill employees, increase
adoption, and optimize technological capabilities.
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Workforce planning and access

To better attract new talent as opposed to continuing to compete
for the same existing talent pool, the semiconductor industry
should increase efforts to develop viable and long-lasting talent
pipelines—including identifying and accessing more diverse

and underrepresented talent—and address the lack of industry
appeal. While there are company- and region-specific efforts to
address semiconductor talent challenges,*' there currently is no
comprehensive industrywide approach designed to address these
issues while also providing long-term talent stability for the industry.

Workforce planning and talent strategies should enable optimal
ways of working through a data-driven approach to innovation and
human-centered solutions. Talent mix strategies should identify
and leverage a diverse workforce mix across build, buy, and borrow
models to help fill short- and long-term talent needs within target
functions. To optimize their workforce planning, semiconductor
companies should:

Leverage the industry’s robust ecosystem of partners—
including trade organizations, educational institutions, and
nonprofits—to act holistically and better address the global
talent pipeline shortages.

* Be mindful of talent integration across vastly different
corporate cultures as companies expand their global footprint.
When talent integration isn't managed in a deliberate fashion,
long-term retention can be at risk, potentially wasting pipeline
development and talent attraction efforts.

Address the lack of industry awareness and appeal through
targeted marketing using a variety of media to help reach new and
underrepresented populations and across adjacent industries.

A publicly marketed value proposition can focus on global
sustainability and reduced environmental impact, technological
innovation, and creation of shared economic and social value—
all of which can be very attractive to new talent.

* Increase investment in younger generations, as well as
underrepresented populations, as targets for roles outside of
traditional four-year education programs. Multiple semiconductor
companies, as well as government and educational institutions,
have already implemented training programs aimed at developing
semiconductor facility technicians.*?




The global semiconductor talent shortage | Key workforce challenges and strategies to overcome them

Workforce skills, development, and retention

Workforce strategies and career models should target specific skill
development, increase workforce agility and mobility, and improve
job appeal—with the goal of prioritizing needed capacity, addressing
the aging workforce, and better attracting and retaining talent for
long-term sustainability. Attracting a talent pipeline and retaining
talent once onboard should be supported by a robust DEI strategy,
total rewards strategy, and culture-to-values alignment to help
improve workforce agility and mobility. Companies should have a
shared value proposition with their employees that can both enable
business objectives and support personal growth and priorities.

Understanding existing talent skill sets using market intelligence
can identify skills gaps that are often exacerbated by rapid market
growth. Building a talent strategy around a skills-based organization
can match talent gaps with adjacent-skilled workers who can be
great candidates for upskilling or reskilling.

Semiconductor companies should consider:

* Integrating internal supply and demand data with external
staffing procurement to make better-informed talent decisions.

Utilizing workforce data integration to remove manager bias
evaluating the full-time/contingent/gig worker mix, helping to
couple talent decisions with the overall business strategy.

Leveraging workforce planning and modeling to help improve
workforce planning, management, and efficiency.

Addressing skills gaps through targeted solutions such as upskilling
existing manufacturing and design talent or prioritizing specific
pipeline segment development.

Identifying adjacent skill sets, as workers may already possess
skills that they may not be using today but can be fast-tracked
to take on roles within semiconductor design and advanced
manufacturing processes.

Investing in regional cross-training and upskilling advanced node
fabrication talent, creating a more flexible talent pool and broader
career path options.

* Creating comprehensive knowledge management tools and
processes to improve organizational skills retention.

Technology and HR enablement

As business leaders contend with new technology, it's important

to understand the pulse of adoption and how to accelerate
engagement, change management, and upskilling of the workforce.
This can be especially true with advanced Al capabilities, which can
augment talent and generate significant value. Al can be used as
an integral part of talent acquisition and management, providing
insights such as quantifying the potential impacts of Al on human
roles or modeling complex workforce scenarios to drive strategic
talent decision-making. Skills-based job architectures can be
analyzed for opportunities to increase capabilities and efficiencies
using Al, consolidating workforce gaps and reducing the total
workforce spend.

Additionally, bringing technology and Al into workforce planning

can help enable actionable plans for addressing skills-gap hotspots,
identifying hiring and internal mobility target areas, and defining
upskilling and reskilling opportunities. Deploying predictive analytics
via Al-enabled tools to better forecast retention, performance,

and longevity can optimize talent acquisition pipelines and internal
mobility, leading to more clearly defined and attainable career paths.
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