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Rationales for Industrial Policy in the Semiconductor Industry

In recent years, private and public investments in the semi-
conductor industry have surged worldwide. In the Euro-
pean Union alone, a government subsidy package of €43
billion is under negotiation, while in the United States and
East Asia, state support amounts to multiples of that fig-
ure. Economists view this subsidy race critically, as it could
potentially lead to market distortions and inefficient alloca-
tions. In Germany, the substantial subsidies for new fac-
tories by Taiwan Semiconductor Manufacturing Company
Limited (TSMC) and Intel are also the subjects of heated
debate. Despite these concerns and the traditional reser-
vations among economists against industrial policy in gen-
eral, there are compelling reasons for pursuing such an in-
dustrial policy approach, particularly in the European semi-
conductor industry—provided the economic and political
contexts are understood, and the policy is well executed.

Recent crisis

The semiconductor crisis has caused significant econom-
ic disruptions in European industry. The automotive sec-
tor was severely affected, with chip shortages leading to
a global reduction in vehicle production by approximately
9.5 million units in 2021, of which around 2.4 million would
have been produced in Europe (Verband der Automo-
bilindustrie, 2023). These shortages resulted from com-
plex supply chain issues, exacerbated by the automotive
industry’s reliance on a “just-in-time” production model,
which quickly led to production halts when unexpected
disruptions occurred (McKinsey, 2022).

In addition to the automotive industry, the high-tech and
consumer electronics sectors were heavily impacted. The
shortage of semiconductors led to a deterioration in the
supply situation, forcing companies worldwide to reduce
or completely shut down their production capacities. This
crisis highlighted the vulnerability of the European econ-
omy resulting from its dependence on external suppliers
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and led to significant economic damage through produc-
tion losses and revenue declines. Both the electronics
and automotive industries continued to struggle with sup-
ply shortages, particularly semiconductors, well into 2023
(ifo Institut, 2023).

Current position of Europe

The European semiconductor industry plays a crucial role
in the global supply chain but faces significant challeng-
es. Europe excels in specialised areas like semiconduc-
tor manufacturing equipment, particularly with compa-
nies like Advanced Semiconductor Materials Lithography
(ASML), a Dutch company that leads in lithography sys-
tems that are crucial to the production of semiconduc-
tors. However, Europe lags in key segments such as wafer
fabrication, where the market is dominated by East Asia
and the United States. This geographical concentration
outside of Europe poses a strategic risk, as disruptions
in global supply can severely impact European indus-
tries, especially those reliant on advanced semiconductor
technologies, as experienced over the last years (Boston
Consulting Group, 2024).

This strategic importance of semiconductors is going
to increase manifold in the coming years and decades.
Semiconductors are vital for achieving overarching Eu-
ropean goals such as climate neutrality and digital trans-
formation. They are essential components in renewable
energy technologies, electric vehicles and smart grids,
all of which are critical for meeting the EU’s climate ob-
jectives. Moreover, semiconductors underpin the digital
infrastructure necessary for advancing Europe’s digitali-
sation agenda, which includes the deployment of 5G net-
works, artificial intelligence (Al) and the Internet of Things
(loT). Al advancements have been driven by significant
progress in semiconductors. New studies show, how-
ever, that the computing power required to train cutting-
edge Al is growing faster than semiconductor productiv-
ity, despite advances in line with Moore’s law. The rapid
growth in data used in training Al has led to an unprece-
dented demand for processing power, with Nvidia graph-
ics processing units — crucial for training large language
models — experiencing severe shortages. This shortage
is seen by some as a clear indication that processing
power could become a critical bottleneck in the develop-
ment of advanced Al systems (Miller, 2024).

Moreover, experts predict that the demand for semi-
conductors in the automotive industry alone will triple
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by 2030, further increasing the need for robust supply
chains and amplifying the importance of semiconductor
production for the European economy (Boston Consulting
Group, 2024).

The ability to produce and innovate in semiconductor
technologies is, therefore, not only an industrial neces-
sity but also a strategic imperative for Europe’s broader
economic and environmental ambitions. But it is a global
race. Global competition has driven governments to in-
vest heavily in their semiconductor industries. China initi-
ated the current wave of chip subsidies in 2014 by desig-
nating semiconductors as crucial to its “Made in China
2025” strategy and launching a National Integrated Cir-
cuit Industry Investment Fund to support semiconduc-
tor growth. In response, Japan has provided funding for
foreign companies like TSMC and Micron to establish or
upgrade facilities and has created a new chipmaker, Rapi-
dus, to advance cutting-edge manufacturing. Similarly,
the US and the EU have each introduced “Chips Acts,”
committing tens of billions of dollars to attract and ex-
pand chip investments (Miller, 2024).

Rationales for industrial policy

There are strong arguments for targeted industrial poli-
cy in the European semiconductor industry, particularly
when considering the market failures that private compa-
nies alone are unlikely to address effectively. These argu-
ments can be understood through the lenses of externali-
ties, coordination failures and the need for specific public
inputs, as described by Juhasz and Lane (2024).

The complex global value chains in the semiconductor in-
dustry have become vulnerable due to the pandemic and
various geopolitical conflicts. European companies are
embedded in complex supply chains and do not internal-
ise all the risks across the entire value chain. The supply
chain disruption in the semiconductor industry described
above illustrates the problems that arise if companies do
not diversify their input suppliers because they underes-
timate the risk of such disruptions and do not consider
the negative externalities a disruption causes beyond
their own company. The problem is even more severe if
all companies rely on the same source because it is the
cheapest one.

To make local, usually downstream, value creation more
resilient, it is beneficial to establish upstream production
steps within the region. Building these capacities can also
make additional upstream production processes or raw
material extraction in Europe economically viable, fur-
ther developing local value creation. The more steps in
the value chain can be accessed with reduced risk, the
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better crisis prevention can be managed through inven-
tory and safety capacities — countering the often-voiced
scepticism that critical dependencies on individual inputs
or raw materials will persist. Incentivising and coordinat-
ing companies to diversify their input suppliers would also
help solve this problem, as some critics have suggested.
Yet, this would not be sufficient to internalise other exter-
nalities present in the semiconductor industry.

The semiconductor industry was recognised a long time
ago for its high learning-by-doing rates and across-firm
learning spillovers (Irwin & Klenow, 1994). Companies like
ASML, a Dutch leader in lithography systems, exemplify
this. Their continuous innovation benefits not only their
own production processes but also the entire semicon-
ductor ecosystem (Goldberg et al., 2024).

Moreover, technological spillovers occur substantially
across borders when foreign direct investment (FDI)
brings advanced technology into a region, allowing local
firms to benefit from the expertise and processes devel-
oped elsewhere (Goldberg et al., 2024). The investment by
TSMC, a leading semiconductor producer from Taiwan,
in a new factory in Dresden is expected to bring such a
knowledge transfer. Typically, European firms invest out-
side the EU, leading to technology spillovers in those re-
gions. However, TSMC'’s investment reverses this trend,
bringing cutting-edge technology to Europe. This FDI
enables European firms to learn from TSMC’s advanced
production techniques, enhancing the region’s techno-
logical capabilities.

The semiconductor industry has the potential to cre-
ate high-quality jobs, which provide significant social
benefits, known as the good-jobs externality. TSMC’s
expansion in Germany, for instance, is expected to cre-
ate thousands of highly skilled positions with wages and
conditions that far exceed those in many other sectors.
Such jobs contribute to reducing inequality and enhanc-
ing social stability. However, private firms may not priori-
tise these broader social benefits in their investment de-
cisions, making public intervention necessary to ensure
these jobs are created and maintained (Rodrik, 2022).

Next, the semiconductor industry relies on a complex,
highly specialised supply chain. For instance, the col-
laboration between European firms like Infineon and
various suppliers is critical for maintaining production
capacity. Without coordinated investments across the
supply chain, firms may hesitate to expand or adopt
new technologies, leading to inefficiencies. Government
policy can play a crucial role in synchronising these in-
vestments, ensuring that the necessary infrastructure
and capabilities are developed across the entire supply
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chain. Again, TSMC investment in Dresden is a good ex-
ample. The Taiwan-based company forms a joint venture
with the locally active firms Infineon, Bosch and NXP.
This secures them a substantial share in production ca-
pacity, which they could not afford individually due to
high upfront costs.

Lastly, semiconductor manufacturing is not only capital-
intensive but also requires a highly skilled workforce and
cutting-edge research facilities. Companies like Global-
Foundries, which operates in Germany, depend on a strong
educational and technological ecosystem to support their
operations. Private firms alone may not invest sufficiently
in these public goods, as the benefits are widely shared
across the industry. Customisation is key here. Bartik
(2020) has shown that instead of offering subsidies, provid-
ing current and potential investors with tailored business
services and inputs is much more efficient. He estimates
that public investments in infrastructure, manufacturing
support, specialised training programmes, and brownfield
redevelopment create new jobs at a much lower cost.

Letting losers go

Despite strong theoretical arguments supporting industri-
al policy for the European semiconductor industry, critics
often point to negative examples of ill-guided industrial
policy from the past, arguing that policymakers are not
adept at selecting winners in advance.

Indeed, industrial policy often involves the challenging task
of determining who should receive financial support and in-
vestment. A critical issue with this approach is the inherent
difficulty in accurately identifying the “winners” before they
emerge. Governments and policymakers typically do not
have access to all the necessary information, and the fu-
ture performance of industries or companies is notoriously
hard to predict. This uncertainty makes it difficult to guar-
antee that public funds will be directed towards ventures
that will succeed. The risk of misallocation is high, leading
to potential inefficiencies where resources are wasted on
projects that do not deliver the expected returns.

Yet, a more pragmatic approach to industrial policy does
not focus on picking winners in advance but rather on es-
tablishing mechanisms that allow for the efficient identi-
fication and termination of failing projects (Juhasz et al.,
2024). This concept is rooted in the idea that it is often
easier and more effective to design policies that let “los-
ers” go, rather than trying to predict and select “winners”
from the outset. Such an approach allows for the possibil-
ity of failure, which is an inherent part of innovation and
economic experimentation, without locking in resources
to unsuccessful projects indefinitely.

In fact, a well-constructed industrial policy acknowledges
that some supported ventures will fail and that this is a
normal and even necessary part of the process. The goal
is not to avoid failure entirely but to create a dynamic sys-
tem where unsuccessful projects can be identified and
phased out, allowing resources to be reallocated to more
promising opportunities. This requires the implementa-
tion of clear benchmarks, regular monitoring and the flex-
ibility to withdraw support when it becomes evident that a
project is not meeting its goals.

Despite high hopes for the future, there is no guarantee
of success for the semiconductor industry. If new stra-
tegic options open up in global competition in the future
or if the aforementioned externalities of the investments
do not materialise to a sufficient extent, then projects will
have to be dropped here, too, regardless of their size.
Thus, following a more nuanced strategy, industrial policy
should be designed to be adaptive, allowing for a portfolio
of investments where some are expected to fail. In this
way, the role of the state is not to guarantee success for
every supported project but to ensure that the overall di-
rection of investment is towards sectors with the potential
for significant economic and social returns.

This approach also mitigates the risks of political capture
and rent-seeking, where resources might otherwise be
directed based on political favouritism rather than eco-
nomic merit. By focusing on mechanisms that phase out
failing projects, the state can avoid prolonged support
for ventures that do not contribute to broader economic
goals, thereby improving the overall efficiency and effec-
tiveness of industrial policy. However, even this approach
must consider the inherent political pressures and con-
straints within the political system, which are crucial to
acknowledge, as discussed below.

Political economy

Beyond economic constraints, the governance challeng-
es inherent in industrial policy mean that the policies im-
plemented often diverge significantly from the theoretical
economic ideals. In other words, the realities of political
processes shape the policies we ultimately see, explain-
ing why they frequently differ from the “optimal” policies
that a theoretical social planner might choose.

For example, it is crucial to address the issues of political
credibility and time inconsistency. Policies often require
long-term commitments, but political cycles and chang-
ing governments can create uncertainty. This uncertainty
can deter private sector investment if companies fear that
future administrations might reverse or alter current poli-
cies. In the semiconductor industry, companies need as-
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surance that the government is willing to take substantial
risks but also will consistently pursue its strategic goals,
such as climate transformation, digital transformation,
securing skilled labour, supporting R&D and providing
physical infrastructure because otherwise they may be
reluctant to commit substantial resources. To mitigate
this, policies should include mechanisms that ensure
long-term political stability, such as cross-party agree-
ments or legally binding frameworks.

Another issue is that the benefits of industrial policies are
often concentrated among specific groups, while their
costs are spread more broadly, making them politically
contentious. By altering economic equilibria, these poli-
cies can disrupt the political status quo. While individual
companies like TSMC or Infineon receive substantial
government funding, the general public bears the costs.
To justify these costs, it is important to communicate
that this support benefits an entire industry, which gains
through the aforementioned externalities and simultane-
ously serves as the backbone for many other industries in
different regions.

At the same time, it would be naive to overlook the impact
that political incentives have on the decisions on specific
projects. The industrial policies we see are often those
that align with the prevailing political context. Policymak-
ers face pressure to prioritise short-term political gains or
respond to powerful interest groups, and this can lead to
policies that favour certain sectors or regions rather than
focusing on the broader economic good. Understanding
the political economy of policy decisions is essential for
grasping why policies succeed or fail and should inform
their design, as proposed by Juhasz and Lane (2024). Ef-
fective industrial policy must navigate the political realities
by creating transparent, inclusive processes that balance
diverse interests and align short-term political incentives
with long-term strategic goals, ensuring that policies are
both politically feasible and economically sound.

Recent empirical evidence for industrial policy

Recent studies have re-examined sectoral industrial
policies, focusing on historical case studies in textiles,
shipbuilding, and heavy industries across various coun-
tries. For example, Juhasz (2018) analysed France’s cot-
ton spinning industry during the Napoleonic blockade
(1806-1813), finding that temporary protection fostered
long-term industrial capacity. Hanlon (2020) explored
shipbuilding in North America during the late 19th centu-
ry, where natural barriers and protective tariffs facilitated
the adoption of metal shipbuilding. Lane (2022) studied
South Korea’s heavy chemical industry drive in the 1970s,
which drastically shifted the country’s industrial structure
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through targeted investments and subsidies. These ex-
amples demonstrate that sectoral policies can catalyse
significant structural changes but often involve substan-
tial experimentation costs.

Other studies suggest that mission-oriented R&D policies
can drive substantial technological advancements and
regional economic growth, though their success often
hinges on targeting already innovative regions. Gross and
Sampat (2023) analysed the impact of massive govern-
ment R&D investments during WWII, finding long-lasting
shifts in the geographic distribution of US innovation, par-
ticularly toward electronics and communications. Simi-
larly, Kantor and Whalley (2023) studied the Apollo mis-
sion’s economic effects, noting significant local increases
in manufacturing value added.

Another strand of the literature focuses on place-based
industrial policies targeting specific regions to stimu-
late economic development, often in distressed or lag-
ging areas. Garin and Rothbaum (2024) examined US
government-built manufacturing plants during WWII in
non-traditional industrial hubs, finding long-term posi-
tive impacts on local employment and industrial activity.
Mitrunen (2021) studied Finland’s post-WWII reparations
to the Soviet Union, which forced a rapid shift into com-
plex metalworking industries, resulting in sustained in-
dustrial growth in targeted municipalities.

What can we learn from this new evidence for industrial
policy in Europe’s semiconductor industry? In many ar-
eas, the European semiconductor industry is not leading
technologically and is too small. Ensuring that globally
leading companies invest in Europe helps the local indus-
try learn from the best and scale up. This also applies to
research and development, which benefits from access
to advanced technologies and newly acquired process
knowledge and, in turn, contributes these insights across
the entire value chain. Additionally, more people will be
trained in this increasingly important industry, helping
drive structural change.

Conclusion

Industrial policy is as widespread as it is controversial. In
the context of the European semiconductor industry and
subsidies like the one for TSMC’s settlement in Dresden,
critics argue that this support is inefficient and ineffective
in securing access to much-needed semiconductors. In-
efficient, it is argued, because the goal to become resil-
ient against potential supply shortages could be achieved
at lower cost by importing semiconductors from a variety
of different regions abroad. Ineffective, because of the
shortage of skilled workers, which means that subsidised
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new settlements will compete with local companies, lead-
ing them to poach each other’s talent. What this criticism
misses is that the support of local production brings tech-
nological spillovers from foreign direct investment as well
as knowledge from the learning-by-doing expertise of the
market leaders, benefiting the local value chain and the
region as a whole. Moreover, the shortage of skilled work-
ers is, to some extent, endogenous. “Silicon Saxony” is
home to renowned universities and vocational schools
that attract and educate many students. Yet many gradu-
ates leave the region because other regions offer more at-
tractive jobs. With better job opportunities, these skilled
workers can be retained in the region or move up from
local less productive firms.

Overall, the case for industrial policy in the European
semiconductor industry seems compelling. But it is cru-
cial that it is carefully designed. Effective industrial policy
should be forward-looking, allowing for the phasing out
of unsuccessful projects. This would help ensure that re-
sources are allocated efficiently, supporting sustainable
growth and technological advancement while avoiding
common policy missteps. It would be naive to assume
that industrial policy decisions are immune to political in-
terests and influences. Yet, it would be equally misguided
to expect that policymakers will refrain from interfering
and that firms by themselves will internalise all the exter-
nalities and coordination failures that arise in these indus-
tries. The conclusion thus has to be that political economy
constraints need to be taken into account when designing
the appropriate policies, with a focus on sunset clauses
that avoid continued investment in projects that do not
prove to be worthwhile. There are valuable examples from
which lessons can be learned.
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