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Executive Summary

The US semiconductor company Intel is planning to build two ultra-modern chip factories
near Magdeburg. This project was promised the largest industrial policy subsidy that the
German governmenthasever approved for an individual company: almost 10 billion euros.
Is this money well-spent? To answer this question, we developed guidelines for the evalu-
ation of government investments (BESTInvest). This paper sets out these guidelines and
applies them to Intel-Magdeburg. Our conclusion is that the subsidy is controversial. Alt-
hough learning curve-, cluster- and innovation effects can create path dependencies in
semiconductor production, there are uncertainties surrounding the size of these effects,
and the impact of a single subsidy is likely to be moderate. Accordingly, it remains unclear
whether the support would suffice to make Intel-Magdeburg competitive in the long term.
In addition, relatively few jobs would be created, in a local labour market where there is
currently a shortage of skilled workers. This calls into question the effects of the project on
the regional and wider economy. In addition to economic factors, there are also relevant
climate and sovereignty factors, which are positive but moderate. The overall assessment
therefore depends on the respective weights given to individual factors, as well as, if nec-
essary, on the willingness to promote cluster formation and the competitiveness of the
semiconductor industry in Germany and Magdeburg with further measures.

#INTEL-MAGDEBURG
#SEMICONDUCTORS
#INDUSTRIALPOLICY

This reportand the development of the BESTInvest guidelines benefited from exchanges with various experts. For their valuable contri-
butions, we would like to thank, among others: Dr. Marc Bovenschulte (VDI/VDE Innovation + Technik GmbH), Julia Butow (State Chan-
cellery of Saxony-Anhalt), Julia Hess (Interface - Tech analysis and policy ideas for Europe e.V.), Lucas Kitzmdller, Jan-Peter Kleinhans
(Organization for Economic Co-operation and Development, OECD)and Dr. Natalia Stolyarchuk (Bitkom e.V.). We would also like to thank
our colleague Gerrit Schréter. All contents of this report and the views expressed herein are the sole opinion of the authors.

Work on the content of this reportwas completed before the announcement on September 16, 2024 that the start of construction work
on Intel-Magdeburg would be postponed by two years.
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Introduction

The establishment of an Intel site near the city
of Magdeburg was expected to be one of the
largest industrial policy projects in German in-
dustrial history. Intel wants to produce the
world's most technically advanced chips with a
structural size of 1.5 nanometres in the two
planned factories. The German state planned
to subsidise the 33 billion euro project with a
subsidy of 9.9 billion euros (Die Bundesregier-
ung 2023).

The project is now delayed by at least two
years. It remains unclear whether it will go
ahead at all. Nevertheless, the originally in-
tended level of state support begged the ques-
tion: Is it worth it?

The German government listed four goals that
it aimed to achieve with the subsidy to Intel-
Magdeburg: strengthening European sover-
eignty, promoting resilient supply chains, in-
creasing innovation in German industry, and
improving the labour market in eastern Ger-
many. In addition, the government expected
the Germaneconomyto benefitmore generally
from the catalytic effects of the investment (Die
Bundesregierung 2023). The government also
emphasised that it expects to see economic
gains from this investment - for example,
through more growth, higher tax revenues and
lower unemployment (Bernardt et al. 2024).

Among economists, however, the subsidy was
always controversial. While the VDI/VDE Inno-
vation + Technik GmbH (VDI/VDE-IT) study "Eco-
nomic effects of the Intel settlementin Magde-
burg" comes to an overall positive conclusion
regarding the economic viability of the project,
other economistscriticised the overall precarity

According to estimates by VDI/VDE-IT, further substantial in-
vestmentwould be necessary after about tenyears to bring the
plant up to the future leading-edge standard. Otherwise, the
plant could slip into the common-edge segment, where signifi-
cantly lower margins are achieved.

of the project and the one-sided state interven-
tion in the free market (Tagesschau 2023; Ber-
nardt et al. 2024). In an interview, Clemens
Fuest, President of the ifo Institute, also criti-
cised that the Intel plant would only make a mi-
nor contribution to researchand development
in Germany due to its focus on physical chip
production, and that public subsidies for in-
creasing the resilience of supply chains could
crowd out private sector efforts (Tagesschau
2024).

The economically volatile situation of Intel -
which recently announced 15,000 job cuts -
raises further questions. For one, there is criti-
cism that with Intel, the state is subsidising a
company that missed important recent waves
of innovation and technical development. For
another, itis unclear whetherthe initial subsidy
will suffice or whether further governmentsup-
port will be required to keep Intel-Magdeburg
competitive as a leading-edge location in Ger-
many in the long term (Rudzio 2024).

So: is the subsidy worth it? To answer this ques-
tion, to deepen our understanding of industrial
policy mechanisms, and to support future sub-
sidy and investment decisions, we have devel-
oped guidelines for the evaluation of govern-
ment investments (Bewertung von staatlichen
Investitionen - BESTInvest). Inthis paper, we set
out these guidelines and apply themto the Intel
case.

Section 1 provides an overview of the BESTIn-
vest guidelines. Section 2 describes the Intel-
Magdeburg project, while sections 3 to 5 apply
the guidelines to Intel-Magdeburg and examine
the economic, climate and sovereignty aspects
of this project. Section 6 concludes.
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Our overall assessment is that, although the
subsidy could increase Intel's competitiveness
in the long term through various mechanisms,
it will probably not be able to fully compensate
for the plant’s locational disadvantage in Ger-
many. Concerning climate and sovereignty as-
pects, a positive but only moderate contribu-
tion can be expected.

Our analysis thus underlines that the Intel sub-
sidy is controversial. Whether the money is
judged to be well-invested depends on the rel-
ative weighting of (regional) economic effects,
climate effects and the perceived probability of
different geopolitical scenarios. This is a politi-
cal judgement call, which we refrain from mak-

ing.

BESTInvest: an evaluation guide for government investments

Smart industrial policy pursues specific goals.
Historically, the promotion of regionaland econ-
omy-wide prosperity have been key aims. To-
day, the fight against climate change and a
strengthening of European sovereignty are fur-
ther priority objectives. These are the four
goals that the BESTInvest guidelines and their
application to Intel-Magdeburg in this paper fo-
cus on.

To evaluate a particular investment or subsidy
decision, it is helpful to assess the extent to
which it is suitable for achieving these four ob-
jectives. The BESTInvest guidelines identify

eight mechanisms through which a subsidy can
plausibly achieve or support the objectives
mentioned (see Box 1 for a description of the
"learning curve effects" mechanism, and Table
1 for an overview of all eight mechanisms). On
this basis, it describes various qualitative anal-
yses and quantitative models that can be used
to investigate the extent to which these mecha-
nisms are effective in a particular project. As
the mechanisms refer to economic and busi-
ness processes, the BESTInvest guidelines can
be applied flexibly to various investment pro-
jects.

Box 1: Learning curves as an example of our investigated mechanisms

Learning curve effects are an example of the kind of mechanisms we consider. Thanks to many
years of practical experience in production, established companies have a cost advantage, and
therefore often a competitive advantage, over newcomers. This can give established firms mar-
ket power, which creates path dependencies and multiple equilibria. These in turn open the
possibility of shaping the future economic structure through smart policies: For example, anin-
dustrial policy investment can contribute to making an initially subsidised company competitive
in the long term through learning curve effects, thereby increasing local value creation.

The BESTInvest guidelines contain a brief literature review on how learning curve effects can
reduce production costs through high productionvolumes. This process can be modelled differ-
ently depending on the industry and available data. We offervarious suggestions to allow for a
case-spedcific analysis, as well as an Excel tool that analyses learning curve effects in the semi-

conductor industry as an illustration.
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Regarding overall economic prosperity, in-
dustrial policy action can be an effective instru-
ment, particularly due to path dependencies.
Path dependency effects enable an established
company or cluster of companies to deter new
entrants. They describe self-reinforcing pro-
cesses that can arise, for example, through
cluster effects or learning curves (see Box 1).In
such cases, state support can help to overcome
entry barriers and permanently shift economic
development from a less attractive to a better
path.

Path dependencies also play a major role in the
effects of industrial policy measures on re-
gional economic prosperity. They create the
potential to promote specific regions in a tar-
geted and sustainable manner with one-off
subsidies or other policy measures. This can
prevent both emigration and the economic de-
cline of such areas, which contributes to more
sustainable regional development and can in-
crease local political stability.

Regarding climate effects, externalities are
the key mechanism in the BESTInvest guide-
lines. Externalities are effectsin the production
or consumption of goods or services whose
positive or negative repercussions affect not
just the relevant producers, owners or consum-
ers, but also other stakeholders. Private mar-
kets achieve suboptimal results here which can
be improved by state intervention. Climate
change is the externality that is generally given
the highest priority today.

The economic mechanism that makes indus-
trial policy a potentially effective instrumentfor
sovereignty aspects, is the existence of incom-
plete insurance markets. There are scenarios

that either exhibit great uncertainty because
the probability of their occurrence and the re-
sulting consequences are difficult to estimate,
or where the consequences are so serious that
no private actor can take the corresponding
real economic and/or financial precautions to
minimise risk. Such scenarios cannot typically
be insured privately and their occurrence is of-
ten collectively underestimated by the corre-
sponding players. If a society does not wish to
bear the relevant negative risks in uninsured
form, the state must act as insurer. One form
of real economic protection can be industrial
policy subsidies.

Table 1 describes the eight mechanisms along
which the guidelines and analysis are struc-
tured. For each mechanism, the BESTInvest
guidelines provide a description of how it works
and an explanation of the extent to which it
may justify state intervention. The guidelines
then discuss options for analysis based on the
current state of research.

To standardise and accelerate the analytical
process, we have developed various quantita-
tive tools for the respective mechanisms. This
structure makes it possible to examine indus-
trial policy projects quickly and in a standard-
ised manner.

As the guidelines always focus on understand-
ing the underlying mechanisms, they offer flex-
ibility to adapt the analyses to individual needs
and to the project specific context. Additional
qualitative studies, such as literature research
and expertinterviews, can also be added. The
guidelines therefore offer sufficientflexibility to
cover even complex subsidy projects such as
Intel-Magdeburg.



‘ Dimension ‘ Mechanism ‘

Learning curve
effects

Content

Cheaper production of established firms
through learning effects

Quantitative analysis of sector-specific effects,
depending on data availability

Supplemented with qualitative analysis

Potential
market failure

Path dependencies,
externalities,
market power

Long-term cost and competitive advantages
through cluster creation and suppliers- and cli-

Path dependencies,

Whole Cluster effects ent-networks externalities,
economy Quialitative analysis of sector-specific, competi- | market power
tion-based cluster potential
Path dependencies and positive externalities in
innovation development, including innovation o
. . ; Externalities,
Innovation benefits through clustering .
o ) : uncertainty and
effects Quantitative analysis of R&D expenditures . ;
N . e . risk aversion
Quialitative analysis of sector-specific innovation
environment
Support for the wider economy, especially along
the supply chain, through investment Path dependencies,
Supply chain Quantitative analysis using an input-output Keynesian
pull effects model that depicts these linkages underutilisation,
Quialitative analysis to take account of specific externalities
features of the supply chain
Whole Cheaper capital costs for the state relative to .
. : Information
economy . the private sector; however, the capital returns .
Private vs. . ; asymmetries,
& . to subsidised projects are often lower )

. public returns i o ) : uncertainty and
regional Analysis of specific capital costs and potential risk aversion
economy returns of the investment project

Aliquid labour market as a pull factor for skilled
Labour workers and private investment as well as bol- | Externalities,
market stering political stability political stability,
Efficiency analysis of job creation coordination
effects ; : :
Analysis of a potential skilled worker shortage effects
using our labour market model
Effectiveness analysis based on net climate ef-
Climate Countering ex- fects of the investment o
o . . . Externalities
change ternalities Efficiency analysis that compares net climate ef-
fects relative to the investment sum
. : . . Uncertainty and
Incomplete Scenario analysis to examine possible use-cases | .
- . ! ; risk aversion,
Sovereignty | insurance Makes potential developments and their conse- o .
. political sovereignty
markets qguences more tangible

aspects

Overview of BESTInvest mechanisms; source: own analysis
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The Intel site near Magdeburg is setto become
one of the largest industrial policy projects in
Germanindustrial history. The planned total in-
vestment of 33 billion euros is expectedto be

supported with a subsidy of 9.9 billion euros

from the German government (Die Bundesre-
gierung 2023). This makes the project the larg-
est investment by a foreign company in Ger-
many and at the same time the largest
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industrial policy support for an individual com-
pany by the German government (Bernardt et
al. 2024).

The plant will produce semiconductors with a
structural size of 1.5 nanometres. Upon com-
pletion, this would make Intel-Magdeburg pos-
sibly the first global production site for sub-2-
nanometre semiconductors and thus the so-
called “leading-edge” segment (Die Zeit 2024).
The site comprises two semiconductor facto-
rieson an area of 450 hectares and is expected
to create 3,000 jobs at Intel alone (Intel 2022).

The plant can be placed in the middle of the
three-part semiconductor supply chain. As a
front-end production facility, it is responsible
for the physical manufacturing process of the
electronic circuits. This places it between chip
design, upstream in the supply chain, and
back-end production, which lies downstream
(Hess 2024).

Front-end production is currently a geographic
bottleneck in the global supply chain. The Tai-
wanese company Taiwan Semiconductor Man-
ufacturing Company (TSMC) holds a market
share of 62 percentin semiconductor front-end
production, with the majority of production tak-
ing place in Taiwan (Zandt 2024). TSMC's mar-
ket share is even greater in semiconductors
with a small structure size.

Economic analysis

A first important aspect in the assessment of
the public subsidy for Intel-Magdeburg is the
expected competitiveness and profitability of
the plant, which determineits long-term effects
on overall economic and regional prosperity.
This determineswhetherthe plant can produce
in the long term with the help of the start-up
investment, without having to rely on further

See Article 107 of the Treaty on the Functioning of the European
Union.

Driven by supply bottlenecks during the COVID-
19 pandemic and increasing geopolitical ten-
sions, various attempts have been made to di-
versify this front-end production. One example
of this are the currentinvestment efforts of In-
tel, which is entering the foundry business, i.e.
the contract manufacturing of chips.

The European Union (EU) has also developed a
plan with the EU Chips Act to protectitself from
potential future supply bottlenecks. The EU
Chips Act aims to achieve a 20 percent front-
end production share of the global market in
Europe. Among other things, it allows excep-
tions to European state aid law, which other-
wise prohibits individual state subsidies.” As
part of the EU Chips Act, for example, the Ger-
man government is supporting the 10-billion-
euro plant of the European Semiconductor
Manufacturing Company (ESMC) near Dresden
with a 5 billion euro subsidy.” Government sup-
port for the Intel plant can also be seenas part
of the implementation of the Chips Act (Tagess-
chau 2023).

As describedin the introduction, the almost 10-
billion-euro subsidy for Intel-Magdeburgis con-
troversial. We therefore apply BESTInvest to it
and perform a structured analysis.

state aid. If this is the case, the initial state sup-
port can lead to a sustainable economic boost
in Germany and inthe Magdeburg region, serve
as a pull factor for other companies in the sem-
iconductor industry, generate increased tax
revenue and more jobs, and thus pay for itself
in the long term.

ESMCis a jointventure between TSMC, Bosch, Infineon and NXP
Semiconductors. The Dresden plant, construction of which be-
gan on August 20, 2024, will produce semiconductors of me-
dium technology standards that are in high demand in the au-
tomotive industry, for example (sachsen.de 2024).
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The market structure of the semiconductor in-
dustry ensures that significant path depend-
ency effectsare possible. Intel plans to produce
leading-edge chips with a structure size of 1.5
nanometres in Magdeburg, supposedly making
it the first company in the world to enter the
sub-2-nanometre segment. If they achieve this,
it will initially give Intel a monopoly position al-
lowing it to set prices more freely. Samsung and
TSMC are also planning to produce leading-
edge semiconductors before 2030, which
would develop the market into an oligopoly
(Bockmann 2024; Yu 2024). In this oligopoly, In-
tel should continue to have sufficient market
power to compensate for certain locational dis-
advantages.

Nevertheless, the Magdeburg plant will have to
compete with other producers. We therefore
begin our economic analysis with an overview
of locational disadvantages and advantages in
Germany and Magdeburg, before going on to
examine the six mechanisms used by the
BESTInvest guidelines to classify the effects of
an investment on overall and regional eco-
nomic prosperity.

3.1 Advantages and disadvantages of
Germany as a location for semicon-

ductor production

Germany currently has several relevant loca-
tional disadvantages in terms of semiconductor
front-end production. These include, for exam-
ple, high energy and labour costs compared to
other potential locations. According to a BCG
study (2020), semiconductor production costs
in the USA are around 50 percent higher than
in China and 30 percent higher than in Taiwan.
The main reasons for this are high labour and
energy costs as well as lower government sub-
sidies. Due to even higher energy costs, the lo-
cational disadvantage in Germany is likely even
greater (ZfK 2023).

In addition, the relevance of locational aspects
is currently shifting. The increasing automation

of production processes means that labour
costs are becoming less important (Tembey et
al. 2023). Energy costs, on the other hand, be-
come more relevant as the technical develop-
ment of chips progresses, as energy costs con-
tinue to rise as the chip size decreases (imec
2023). As both labour costs and energy costs
are comparatively high in Germany, it is ex-
pected that the fundamental locational disad-
vantage will persist.

However, there are also some aspects that
could strengthen Germany's competitive posi-
tion in the long run. Germany is regarded as a
secure production location in terms of both
safeguarding supply and preventing manipula-
tion of the chips, e.g. to eavesdrop on end-user
activity. In addition, the German energy mix is
significantly more sustainable than that of Tai-
wan or China (Arnhold 2024; Fabian 2024; see
also section 4 below). In a Bitkom study, 83 per-
cent of the 358 German companies surveyed
stated that the semiconductor manufacturing
country was important to them (Bitkom 2023).
However, economic factors play an even more
important role: 93 percent describe the price-
performanceratio as "extremely important". 80
percent say the same about short delivery
times and 69 percentabout adherenceto deliv-
ery quantities. However, this could change as
geopolitical tensions escalate and economic in-
ternalisation of climate aspects increases, thus
offering potential for the future.

The question therefore arises whether the Intel
site will be economically viable in the long term
and whether the state investment will pay for
itself. The VDI/VDE-IT study "Okonomische
Effekte der Intel-Ansiedlung in Magdeburg" es-
timates that Intel will generate an annual turn-
over of 2.6 to 10 billion euros during the first
ten years in Magdeburg, and thus up to more
than one sixth of Intel's total turnover (pres-
ently 53.4 billion euros) (Bernardt et al. 2024;
Statista 2024a). Hence, the public subsidy
should pay for itself after around 30 years.
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However, accurate forecasting over this time
horizon is hardly possible. The calculation does
not consider many second-round effects, such
as those caused by pull effectson companiesin
the cluster. In addition, Intel would have to in-
vest significantly again after around ten years
to maintain the leading-edge status which ena-
bles the company to achieve high margins. It is
unclear whether such investments are planned
and whether the state will also have to support
them. While paying for itself therefore seems
possible in principle in the long term, it is asso-
ciated with major uncertainties.

In the following, we analyse various economic
effects that influence this uncertainty in more
detail. We also investigate other positive effects
of the Intel subsidy apart from potentially pay-
ing for itself. In doing so, we are guided by the
overall economic and regional economic mech-
anisms described above. We investigate path
dependencies by analysing learning curve and
cluster effects. We also take a closer look at in-
novation effects, analyse catalytic effects
through supply chain pull effects, and examine
the differencesin capital costs and returns be-
tween private and public investments. Finally,
we look at the impact of the Intel plant on the
labour market.

As they are closely interlinked, we predomi-
nantly treat overall economic and regional eco-
nomic aspects together in the analysis of the
relevant mechanisms. At the end of the chap-
ter, we provide an overall economic and a re-
gional economic summary to enable an assess-
ment from both perspectives.

3.2 Learning curve effects

Learning curve effects describe the decrease in
costs associated with increasing aggregated
production volumes, for example, driven by the
optimisation of production processes (Cun-
ningham 1980). Learning curve effects canlead
to path dependencies. Projects that were ini-
tially uneconomical can become competitive if

costs fall accordingly. Thus, a state investment
can make sense if potential locational disad-
vantages, such as higher energy or salary costs,
are offsetin the long term by learning curve ef-
fects with corresponding production volumes.

The specific learning curve effects of the Intel
plant in Magdeburg are difficult to predict, as it
is the world's first 1.5 nanometre semiconduc-
tor production facility. Accordingly, we have fo-
cused our analysis on the cost development of
5-nanometre chips, which are also high-end
chips with similar production conditions. Based
on expert interviews, we estimate a learning
curve effect of 20 percent for 5-nanometre
chips and similar chip types. This implies a cost
reduction of 20 percent with a doubling of the
aggregated production volume.

According to our estimate, Intel'slearning curve
effects should be roughly in line with the mar-
ket average. Although Intel has experience in
ramping up production processes and, as a
global group, has the appropriate resourcesfor
this, the same also applies to other semicon-
ductor manufacturers, in particular TSMC,
which is considered to be particularly efficient
in ramping up production processes. In addi-
tion, the Intel-Magdeburg plant is expected to
achieve production volumes on a par with
other high-end semiconductor production facil-
ities. The question is therefore whether Intel
will be able to compensate for Germany's loca-
tional disadvantage by being ahead of the
ramp-up of 1.5-nanometre production planned
for 2027 (Astheimer et al. 2023). TSMC will
probably also produce sub-2-nanometre chips
commercially beginning in 2028. Subsequently,
we expect the learning curve effects of the Intel
plant to run parallel to the market or slightly
slower than at TSMC.

3.3 Cluster effects

Other path dependencies can arise through
cluster effects, which represent positive syner-
gies of established production networks along



the supply chain. For example, delivery costs
and times are reduced when suppliers and cus-
tomers are located close to the semiconductor
plant and well-established coordination mech-
anisms are in place.

Cluster effects were repeatedly cited as justifi-
cation for the state investment in the Intel
plant. The plant in Magdeburg, for example, is
referredto as the "Silicon Junction" (Intel 2024).
The VDI/VDE-IT report "Okonomische Effekte
der Intel-Ansiedlung in Magdeburg" also em-
phasises the potential of a cluster structure
supported by the Intel plant (Bernardt et al.
2024).

However, some cluster effectsin the semicon-
ductor industry are less pronounced than in
other industries. Due to the high value density
of semiconductors, i.e. the high price in relation
to weight and volume, delivery costs are less
significant. The semiconductor supply chain is
also extremely complex. According to Marc
Bovenschulte from VDI/VDE-IT, a fully self-suffi-
cient production cluster is inconceivable. In ad-
dition, requirements are often very specific,
such that even if there is a similar company in
the cluster, the more suitable company for the
specific requirements outside the cluster is of-
tenchosen. In Germany, for example, there are
various examples of companies that have
opted for global procurement rather than local
clusters. For instance, VW recently decided to
source its automotive semiconductors fromthe
Czech-based US company Onsemi instead of
the German company Infineon (Hofer 2024). As
of now there is no established semiconductor
industry around the Intel plant in Magdeburg.
Existing German clusters related to the semi-
conductor industry are located near Dresden
and Munich instead.

Nevertheless, there are also some relevant
cluster effects in the semiconductor industry,

The cleanrooms of a semiconductor plant must be far cleaner
thane.g.a medical operating theatre. This can only be achieved
by specialised cleaning companies (VDI/VDE, 2024b).

of 24

especially in the service sector. These allow the
Intel plant to also benefitfrom the semiconduc-
tor cluster near Dresden. For example, special-
ised cleaning and maintenance companies are
necessary for the operation of a semiconductor
plant.” These benefit from being able to serve
several semiconductor manufacturers at the
same time. In addition, a 24-hour service s re-
quired to rectify technical problems, as it is cru-
cial for the functionality of the production ma-
chines that they are in continuous operation. In
addition, the timely delivery of intermediate
goods is crucial to meet production schedules.
Geographical proximity within a cluster mini-
mises potential delivery risks in this respect.

3.4 Innovation

Due to positive externalities, support for inno-
vation is an important goal of government in-
vestment. Due to cumulative effectsin innova-
tion and development, this is often path-
dependent (Janeway 2018; Mazzucato 2018).
An initially uneconomical path can developinto
a profitable one in the long term through inno-
vation if the state provides start-up financing
that private players would not have been pre-
pared to provide on their own.

A common approach to assessing the innova-
tive capacity of a project is to analyse the re-
search and development (R&D) expenditures
(Peters et al. 2012). This allows for a quantita-
tive analysis and thus a comparison with other
projects. However, a qualitative analysis is of-
ten better suited to incorporating industry-spe-
cific factors and identifying possible quantum
leaps in development. We therefore carry out
both analyses below.

Intel does not provide any specific target fig-
ures for R&D expenditure or turnover at the
Magdeburg site. Group-wide, R&D expenditure



amounts to 30 percent of turnover (macro-
trends 2024). According to the think tank Inter-
face, however, the R&D share in a front-end
production plant is significantly smaller than in
chip design, for example.” It is likely that the
proportion of R&D at the Intel plant in Magde-
burg is somewhat lower, as the focus there is
on the mass production of chips, while R&D ac-
tivities are mainly carried out in the USA.

Based on these assumptions, we assume an
R&D share of 7 percent for the Magdeburg site.
Based on the turnover estimates of the
VDI/VDE-IT, which range between 2.6 and 10
billion euros, this results in annual R&D ex-
penditure of 182 to 700 million euros (Bernardt
et al. 2024).

This estimate already includes a positive crowd-
ing-in effectof governmentfunding, as the R&D
expenditure was estimated based on the total
turnover, although only one third of the project
is to be funded by the government. Neverthe-
less, this is a conservative estimate, as further
crowding-in effects may occur, for example
through synergiesfrom governmentfunding or
a favourable research environmentin Germany
(Fier et al. 2005).

In addition to direct R&D investments, further
innovation effects can take place in the context
of industry-specific cluster formation. In the
semiconductor industry, however, such effects
among competitors are less pronounced than
in other industries, as technical innovations are
generally kept secret and are difficult to copy.
Nevertheless, there are also innovation-specific
cluster effects in the semiconductor industry.
For example, agreements with the customers
of the chips offer certain advantages: Semicon-
ductors that have been individually developed
for their specific end-use are significantly more
efficient.

TSMC, a company that focuses on front-end production, has an
R&D share of less than 10 percent (Statista, 2024c).
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In principle, part of this development must be
carried out in close consultation with clients
and on site, as production, for example, must
also be tailored to specific needs. R&D with an
operational focus is therefore typically also car-
ried out at production plants. However, itis un-
clear to what extent such agreements benefit
from the geographical proximity of a cluster, as
they depend heavily on the specific require-
ments of the current technology of the clients.
For example, Infineon from the east German
semiconductor cluster was expectedto supply
VW. Instead, however, VW decided to source its
semiconductors from the Czech branch of the
US company Onsemi (Hofer 2024). Specific
technical innovations among clients are also
difficult to predict. At present, the automotive
industry mainly uses semiconductors of me-
dium technology standards. The German gov-
ernment hopes that Intel's leading-edge chips
will also become relevant for the German auto-
motive industry in the future and drive innova-
tion, but the industry has notyetmade any con-
crete plans in this regard.

In sum, the low R&D expenditure in relation to
the investment sum alone hardly justifies the
investment. This is also emphasised by Clem-
ens Fuest, President of the ifo Institute (Tagess-
chau 2024). Instead, it is the cost- and produc-
tion-related cluster synergies as well as
potential production-related innovation pro-
cesses that speak in favour of the Intel invest-
ment. However, these are associated with con-
siderable uncertainties.

3.5 Supply chain pull effects

Supply chain pull effectsare another key aspect
in the economic analysis of the Intel plant.
These refer to the extent to which other com-
panies along the supply chain benefit from the
investment. An investment not only increases



production in the specific plant, but also the de-
mand for upstream intermediary goods. These
intermediary goods must in turn be produced,
which also increases the demand for their own
intermediary products. This creates supply
chain pull effectsthatbranch outinto the entire
economy. For example, investing in a semicon-
ductor plant requires processed silicon, which
in turn requires machines and energy to pro-
duce, and so on. This not only leads to an in-
crease in gross domestic product, but also to
new jobs and higher tax revenues. Supply chain
pull effects are therefore an essential factor in
the profitability analysis of the investment.

To analyse these effects, we used the DESTATIS
input-output model, which divides the econ-
omy into 72 sectors and maps their interde-
pendencies. This model is used by the Federal
Statistical Office as part of the national ac-
counts to analyse changes in demand, among
other things (Destatis 2024). To examine the ef-
fect of the Intel investment, we have increased
turnover in the "computer, electronic and opti-
cal products" sector, which also includes semi-
conductors (Destatis 2019). As a result, turno-
ver in other sectors rose by 58 percent of the
increase in the "computer, electronic and opti-
cal products" sector. This can be regarded as
the lower limit of the supply chain pull effects
of the Intel investment, as the input-output
model does not depict any intra-sectoral ef-
fects. In addition, the effects were calculated
under the assumption of constant "last use".
This means that final demand only changes in
the sector under investigation, while the other
sectors merely adjust their production to the
demand in the relevant sector. Dynamic effects
such as price changes or shifts in demand that
go beyond the mere fulfilment of increased de-
mand can therefore not be taken into account.
Nevertheless, the model provides a well-
founded lower limit for supply chain pull effects
and enables comparison with other industries.
For example, the effectsin the "motor vehicles
and parts" (55 percent) and "electric power and
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electricity, heating and cooling services" (52
percent) sectors are slightly lower. However,
many interdependencies in the economy run
along similar main branches, which is why the
effects in the various industries are relatively
close to each other.

To calculate the overall economic effects of the
Intel settlement, VDI/VDE-IT, in cooperation
with its project partner, the Institute of Eco-
nomic Structures Research (GWS), used the
more complex INFORGE model, which over-
comes some of the limitations of our model
(Bernardt et al. 2024). This model enables a dy-
namic simulation that can map price and de-
mand shifts. This allows the separate analysis
of the construction and production phases of
the Intel plant. Based on this model, gross do-
mestic product would increase by 2.6 billion eu-
ros in both the construction and production
phases. In the production phase, a gross value
added of 1.5 billion euros is expected in Sax-
ony-Anhalt, of which just under 1 billion euros
is attributable to the "manufacture of comput-
ers, electronic and optical products" sector. In
the rest of Germany, a net increase in gross
value added of 2.8 billion euros is expected,
spread across a wide range of sectors. This in-
cludes a cannibalisation effectand thus a de-
cline of around 0.3 billion euros in the "manu-
facture of computers, electronic and optical
products" sector.

Accordingly, the supply chain pull effects in-
crease considerably through the modelling of
economic dynamics. However, the INFORGE
model is also based on a similar division of the
economy into 62 sectors, which makes the sim-
ulation of intra-sectoral effects more difficult. In
addition, the modelis based on a large number
of assumptions that can have a significant im-
pact on the results. For example, the intercon-
nectedness of the semiconductor supply chain
often depends on individual decisions about
where to source intermediates, which can be
very different from the standard coefficients of



the "manufacture of computer, electronic and
optical products" sector. The model also con-
centrates on demand-side developments and
only depicts supply-side changes, such as inno-
vation, based on assumptions.

Based on the results discussed, it can be as-
sumed that the overall economy will benefit
from the investment well beyond the pure pro-
duction of the Intel site. However, the extent to
which the gross domestic product is improved
depends on the economic situation and, in the
longer term, on innovation development and
cluster formation.

3.6 Private vs. public returns

In the economic analysis of an investment, it
must be consideredthat both the cost of capital
and the returns on capital for a state-supported
investment may differ from those of a purely
privately financed investment. State-supported
investment projects typically have lower capital
costs, but often also lower rates of return(Chen
etal. 2011; Deng et al. 2020).

When analysing this mechanism, it is important
to distinguish between economicand business
considerations. Although the economic results
are ultimately decisive from a government per-
spective, the business aspects influence Intel's
competitiveness and are therefore also rele-
vant.

If we, for the economic study of the Intel invest-
ment, assume a capital cost of 2.2 percent for
the state’s share of 10 billion euros®, compared
to 9.9 percent for the private investment share,
the annual cost of capital is 770 million euros
lower (Bloomberg Finance L.P. 2024; Deutsche
Finanzagentur 2024). From an economic per-
spective, the rate of return with state support
could therefore be 2.6 percentage points lower
before the benefit of the lower capital costs
would be cancelled out. If we considered a rate

Based on the interest rate of 10-year German government
bonds at the time of writing.
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of return of 20 percenton the investment sum
with purely private financing, the rate of return
with state support could fall to 17.4 percent, i.e.
a drop of 13 percent, before it would be worse
off economically than purely private financing.
However, German electricity prices were 78
percent higher than Taiwanese prices in Sep-
tember 2023 (GlobalPetrolPrices.com 2024). If
the energy costs of a semiconductor plant were
25 percent, the operating costs of a German
plant would be around 20 percent higher,
which would significantly reduce the return on
investment.

From a business perspective, i.e. for the analy-
sis of competitiveness, the capital costs of the
state financing share can be completely ig-
nored, such that the rate of returnis likely to be
3.3 percentage points lower compared to
purely private financing. This gives Intel more
leeway in semiconductor competition. How-
ever, it must be recalled that Intel's competitors
usually also receive state support. Data on the
returns of individual plants are not available,
meaning that no direct comparison can be
made in this respect.

3.7 Labour market effects

Labour market effects play a key role in the
evaluation of governmentinvestments, as they
can have regional and supra-regional effectson
the economy and society. The supply of labour
must also be taken into account, particularly
with respect to a potential shortage of skilled
workers.

Around 3,000 jobs are to be created at the Intel
plant in Magdeburg, of which around 70 per-
cent will be in the technical area. A university
degree is required for about 900 of these posi-
tions (mdr 2023). The German government as-
sumes that around 15,000 additional jobs will
be created throughout the economy as a result



of the Intel facilities (Die Bundesregierung
2023). Bottcher et al. (2024) forecast 19,000
newly created jobs in a study examining the la-
bour market effects of the Intel location. A
study by the Semiconductor Industry Associa-
tion (SIA) estimates an employment multiplier
of 6.7 for the US semiconductor market, which
would indicate a similar effect of around 20,100
additional jobs. The VDI/VDE-IT predicts that
4,500 jobs will be created within the semicon-
ductor supply chain, in addition to Intel. During
the construction phase of the plant, 7,000 jobs
are also to be createdin the construction indus-
try (Intel 2022). In the production phase, the
state subsidy of 10 billion euros will create ato-
tal of between 15,000 and 20,100 jobs, which
corresponds to a rate of around 0.5 to 0.7 mil-
lion euros per job created.

Despite the high costs per job created, filling
these positions through the regional labour
market represents a considerable challenge.
According to data from the Federal Employ-
ment Agency, there are currently around 3,260
full-time employees in the mechatronics and
automation technology occupational group in
Saxony-Anhalt, 7,360 in electrical engineering
and 1,930 in technical production planning.
However, there is an acute shortage of skilled
workers in these sectors throughout Germany,
and particularly in Saxony-Anhalt. The ratio of
registered vacancies to unemployed people in
the mechatronics and automation technology
occupational group is 2.8 across Germany and
as high as 3.8 in Saxony-Anhalt. According to
the Federal EmploymentAgency's scale, avalue
of 1 already indicates a considerable shortage
of skilled workers. Bottcher et al. (2024) there-
fore assume that around 60 percent of the re-
quired skilled workers will have to be recruited
from outside the region. However, this will not
be easy, as there is a global shortage of skilled
workers in the chip industry. Ondrej Burkacky
from McKinsey estimated in an interview with
Handelsblatt that there are currently around
300,000 vacancies in the chip industry in the
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USA. The shortage of skilled workers may be
further exacerbated by the numerous invest-
ments made by the various semiconductor
manufacturers. ESMC, Infineon and Wolfspeed,
among others, are planning new semiconduc-
tor plants in Germany, and semiconductor
manufacturers are also expanding their capac-
ities globally (Hofer 2023).

However, Julia Butow from the State Chancel-
lery of Saxony-Anhalt also sees an opportunity
for Germany in this global shortage of skilled
workers.In an interviewwith Dezernat Zukunft,
she emphasised the well-developed infrastruc-
ture and German training system as well as the
legal certainty in Germany compared to other
semiconductor production locations. This of-
fers the potential to develop a workforce clus-
ter, with the Intel name acting as an anchor. In
addition, 40 study places were createdina new
"Advanced Semiconductor and Nanotechnol-
ogy" degree path at the University of Magde-
burg (Frankfurter Rundschau 2023). Moreover,
five universities are collaborating to create 100
undergraduate degree spots for Al engineers
(Hofer 2023). Intel wants to support the univer-
sities in Saxony-Anhalt with around 1.2 million
euros (Bottcher et al. 2024). Intel is also plan-
ning to train specialists itself, with a training
partner providing support in the first two years.
In the long term, skilled workersin the German
chip industry could benefit from a sound edu-
cation and would have a greater choice of em-
ployers in the sector. This could also promote
innovation processes in the region and create a
decisive locational advantage.

Overall, the investment could lead to a revival
of the regional labour marketand be seen as a
signal of new beginnings. At 7.7 percent in Au-
gust 2024, the unemployment rate in Saxony-
Anhalt is significantly higher than the German
average of 6.1 percent and roughly corre-
sponds to the average for eastern Germany of
7.6 percent (Statista 2024b). However, the
measure is not only cost-intensive, but it will



also be challenging to fill all the jobs, especially
with people who already live in the region. The
sudden increase in demand for skilled workers
could also exacerbate the labour market situa-
tion among competitors, which could imply fur-
ther regional difficulties.

Conclusion for the overall economy

From an overall-economy perspective, the Intel
project offers a lot of potential, but is also asso-
ciated with significant uncertainty. Learning
curve and cluster effects can strengthen Intel's
competitiveness in the long term, but even if
they develop positively, they are probably not
enough to compensate sufficiently for the dis-
advantages of the location. The general re-
search expenditure triggered by this project in
the German economic and research landscape
would be low. If cluster formation does take
place, however, there may be innovation in pro-
duction processes. Moreover, compared with
automotive or energy supply investments, the
expected supply chain pull effects of the plant

Climate and environmental effects

Semiconductors affect climate through multi-
ple channels, and assessing the climate impact
of a specific semiconductor plant is complex.
Chip production and the use of many end prod-
ucts are emission-intensive, but semiconduc-
tors are also essential components of future-
oriented technologies such as systems for au-
tonomous driving and artificial intelligence. Ac-
cording to Julia Butow from the State Chancel-
lery of Saxony-Anhalt, such technologies are
expectedto contribute to reducing emissionsin
the long term through increased efficiency and
innovation. In our analysis, we therefore distin-
guish between the climate effects during the
production process and those of the end use.

Chip production has a significant impact on the
climate. With the Chips Act, the EU wants to in-
crease its global marketshare to 20 percent of
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are greater; however, the exact effects on the
rest of the economy can only be roughly esti-
mated based on existing input-output tables.

Conclusion for the regional economy

The uncertain extent of cluster formation also
complicates regional economic evaluation. Ac-
cording to the "Zukunftsatlas 2023", the region
around Magdeburg only ranks 69th out of 85
regions in Germany regarding its innovative
strength (Haag et al. 2023). The VDI/VDE-IT
study (2024) also deems it challenging to de-
velop a high-tech cluster in the Magdeburg re-
gion. However, even the establishment of a
comparatively small semiconductor cluster in
Saxony-Anhalt could strengthen the economic
activity of the structurally weak region, as illus-
trated by the significant supply chain pull ef-
fects related to the region. The Intel location
would also stimulate the regional labour mar-
ket, while at the same time increasing the con-
siderable shortage of skilled workersin the rel-
evant occupational groups locally.

front-end production, which could at least
quadruple emissions, and possibly even in-
crease them eightfold. This would make the fu-
ture emissions volume of the semiconductor
industry comparable to the current emissions
volume of the chemical or steel and iron indus-

try.

Other environmental aspects include not only
CO; emissions but also the enormous amount
of water required, the risk of chemical contam-
ination, and potential environmental damage
during the extraction of raw materials. Along
the supply chain, the Intel plant, with its focus
on front-end processes, carries out the most
emissions-intensive step (Hess 2024). In addi-
tion, the demand for energy, water and chemi-
cals increases as the chip structure size de-
creases, which is why Intel's leading-edge site



will be particularly energy-intensive (imec
2023).

Due to the potential environmentaland climate
damage caused by growing chip demand, ex-
perts emphasise the importance of low-emis-
sion production (Favino 2024). Intel has devel-
oped the RISE 2030 strategy, which aims to
cover its entire electricity demand from renew-
able energies by 2030. However, Julia Hess
from Interface points out that it would be bet-
ter for the environment if renewable energy
were sourced locally, whereas this is often done
from cheaper countries such as Norway. Intel is
also planning to prevent the groundwater level
in the production regions from dropping, for
example by creating tributaries (Intel 2024).
Further measures, such as participation in re-
forestation projects in Saxony-Anhalt, are also
planned. More detailed information on the pro-
environmental measures of the Magdeburg
site has not yet been published by Intel.

As semiconductors are indispensable for a va-
riety of technologies, the question is not
whether they are produced, but where and
how. Scope 1 and Scope 2 emissions are partic-
ularly important here, accounting for around
80 percent of total emissions in front-end pro-
duction (Burkacky et al. 2022). Based on imec
data, which takes Scope 1 and 2 into account,
the production of a 3-nanometre chip in Ger-
many emits around 39 percentfewer kilograms
of CO; equivalents per wafer than the global av-
erage (imec 2024). Compared to Taiwan, this
would be about 53 percent less. This is mainly
due to the higher share of renewable energies
in the German electricity mix, which reached 54
percent in March 2024, while Taiwan is aiming
for a share of 20 percent by 2025 (Arnhold
2024, Fabian 2024). However, the supplier net-
work in Taiwan is more optimised, which is why
the difference along the entire supply chain is
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likely to be smaller. Compared to alternative
Western production locations, however, Ger-
many has higher emissions in some cases ac-
cording to the imectool. Ireland would produce
around 7 percent fewer emissions than Ger-
many, and Oregon (USA) even 11 percent fewer
emissions. The imec data is also based on
model calculations. The actual emission values
may vary depending on the type of chip. Exact
data on the production emissions of the Intel
plant are not currently available.

In addition to the production conditions, the cli-
mate effects of end use also play an important
role. In principle, emissions in production do
not necessarily correlate with those in end use.
Hyperscale data centres, for example, cause
significantly higher operating emissions than
smartphones, although both use cutting-edge
semiconductors. According to Julia Hess from
Interface, semiconductors generally become
more energy-efficient as the structure size de-
creases. Nevertheless, rebound effects should
also be considered when assessing climate ef-
fects. Increased efficiency and the associated
cost benefitsoften lead to higher consumption,
which can cancel out some of the emission sav-
ings. Rebound effects are difficult to estimate
due to the complexity and diversity of feedback
mechanisms, and thereis little reliable data. Ac-
cording to a literature study by Sorrell (2007),
the average rebound effectis around 30 per-
cent of the original emissions reduction.

Overall, itis to be expected that the Intel site in
Magdeburg would produce in a more climate-
friendly way than other global locations, espe-
cially Taiwan. Nevertheless, there will be a con-
siderable climate and environmental impact,
which will also be higher than in certain alter-
native locations such as Ireland or parts of the
United States.



Sovereignty aspects

To investigate the Intel plant's impact on Ger-
many's sovereignty, we have prepared a sce-
nario analysis. As highlighted by Amer et al,,
(2013) new analytical insights can be gained
through the narrative development of scenar-
ios, especially when it is difficult to carry out a
reliable quantitative analysis. For our analysis,
we worked with Interface, a think tank focusing
on technology and social issues, to examine
three potential scenarios for the year 2035: a
baseline scenario, a European semiconductor
upswing scenario and a Taiwan supply chain
disruption scenario. By 2035, we presupposed
the Intel plant to be established, which will en-
able a sound analysis of its impact. In the base-
line scenario, the semiconductor industry de-
velops as we forecast. In the semiconductor
upswing scenario, the European semiconduc-
tor market develops as strongly as possible
given its current starting conditions. For exam-
ple, innovations and trends in the industry fit
well with the European production landscape
to generate synergies and growth. In the Tai-
wan supply chain disruption scenario, the sup-
ply of semiconductors from China and Taiwan
is largely cut off, for example due to a conflict
between the two countries. We have analysed
these three scenarios based on the three di-
mensions of industrial supply security, military
sovereignty and competitiveness.

Some introductory information is relevant for
the following analysis. Regarding security of
supply, there are four main client sectors in Eu-
rope: automotive, heavyindustry (especially ro-
botics and Industry 4.0), telecommunications
and medical devices. Leading-edge semicon-
ductors are currently not required for these in-
dustries; instead, they are used in computing-
intensive end devices, especially in Al applica-
tions. In addition to the Intel plant, the Euro-
pean Semiconductor Manufacturing Company
(ESMCQ), a joint venture between TSMC, Bosch,
Infineon and NXP, is also planning a new plant

of 24

near Dresdenwith an investmentvalue of more
than 10 billion euros. This plant will mainly fo-
cus on logic chips of medium technology stand-
ards with a structure size of around 28 nano-
metres. These chip typesare primarily required
in the before-mentioned European client indus-
tries. Other significant semiconductor compa-
nies based in Europe are GlobalFoundries and
Wolfspeed (although the latter has also runinto
problems recently). Nevertheless, the Euro-
pean supply, evenwith the new plants, only co-
vers a small proportion of around 5to 10 per-
cent of European demand.

Regarding military supply, semiconductors are
required for weapons systems and Al accelera-
tors. Semiconductors for Al accelerators in the
military are currently largely designed by the
US company NVIDIA and manufactured in Tai-
wan by TSMC. Other relevant designers are
AMD and Intel. In semiconductor manufactur-
ing, only Intel is at a similar technical level to
TSMC, although the company does not cur-
rently produce Al accelerators designed for the
military. Some sovereignty could be gained, if
Intel-Magdeburg effectively enters the produc-
tion of such chips. However, the extentis un-
clear: contrary to heavy industry, which quickly
comes to a standstill in the event of a supply
disruption, supply disruptions in Al accelera-
tors in the military do not restrict the immedi-
ate ability to act, but only the supply of relevant
military equipment.

Semiconductors for weapons systems, such as
anti-aircraft missiles, which have to be pro-
duced in high volumes for defence purposes,
have a medium technology standard. As Intel-
Magdeburg will not produce in this segment,
the plant will not improve sovereignty regard-
ing semiconductors for weapons systems.
However, there are already some companies
based in Europe, particularly in Germany, such
as United Monolithic Semiconductors (UMS),



which produce them. Overall, military demand
for semiconductors is low compared to indus-
try, accounting for around one to two percent
of total demand, so thereis less need for action
here.

Regarding competitiveness, the European sem-
iconductor industry is qualitatively competitive
at the medium technology level. For example,
Infineon is one of the leading semiconductor
manufacturers in the automotive industry (In-
fineon 2024). Inthe production of leading-edge
semiconductors, the Intel plant is likely to as-
sume a monopoly position in the short term be-
fore two competitors, Samsung and TSMC, also
enter the segment before 2030 (B6ckmann
2024; Yu 2024).

In addition to the baseline scenario, we have
tried to outline extreme but conceivable sce-
narios so that the range of the possible impact
of the Intel plant on the European market be-
comes clear. However, it is unlikely that these
two scenarios will occur in full.

In the baseline scenario, we expect Europe to
slightly lose market share in industrial supply
despite the planned plants due to the stronger
expansion of semiconductor capacity in other
regions. Europe is still best-positioned for chips
with medium technology standards. These
chips are in demand in the four main client in-
dustries. Nevertheless, even in this segment,
demand clearly exceeds European production.
The Intel plant's leading-edge chips are almost
entirely claimed by Intel itself or other Ameri-
can companies. In Europe, there are few poten-
tial clients who will, in addition, not demand sig-
nificant quantities. In terms of military
sovereignty, the supply for weapons systems is
largely covered by intra-European production,
for example by ESMC and UMS. For Al acceler-
ators, the design is still largely carried out by
NVIDIA and production by TSMC in Taiwan.
However, Intel can already secure a small mar-
ket share, as the military wants to diversify its
suppliers in the long term. The main supply
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from NVIDIA and TSMC should ensure supply
without further intensifying geopolitical ten-
sions, as the design is carried out in the USA
and thus by a NATO partner and production in
Taiwan is carried out by a country that is
aligned with the West. In the event of a crisis,
Intel could step in for production, although
evenin such a scenario it would take months to
years to switch to Intel's new programming en-
vironment. Europe's competitiveness in the
semiconductor industry will probably be
slightly lower in 2035 than it is at present, as in-
novations in the main customer industries will
develop such that chips with medium-sized
structures will become slightly less relevant.
The new Intel and ESMC plants will create new
synergies in the leading-edge and logic semi-
conductor sector, further establishing eastern
Germany as a relevant semiconductor technol-
ogy hub. However, as the Intel plant focuses on
mass production rather than chip design and
knowledge transfer is more difficult in the sem-
iconductor industry than in many other sectors,
the strengthening of European competitive-
ness through the Intel plant is limited. Overall,
the Intel plant in the baseline scenario there-
fore contributes to additional security of mili-
tary supply and a strengthening of European
competitiveness. Nevertheless, the increase in
sovereignty is limited by the lack of demand for
leading-edge chips in the European industry.

The European semiconductor upswing sce-
nario is characterised by Europe being able to
maintain its market share in production. Inno-
vations in the four main client industries are de-
veloping in such a way that thereis still demand
for chips manufactured in Europe with a struc-
ture size of around 28 nanometres. In addition,
some European clients, such as Sony Ericsson
and Nokia, developa relevantdemand for lead-
ing-edge chips and source these from Intel-
Magdeburg. Leading-edge chips also gain rele-
vance in the automotive industry, for example
for autonomous driving, and some European
automotive companies source their chips from



Intel. In the defence sector, weapons systems
are supplied entirely by European semiconduc-
tor manufacturers. In addition, Intel-Magde-
burg already supplies a significant proportion
of military Al accelerators. European competi-
tivenessis strengthened by innovations, driven
by synergy effectsin the eastern German sem-
iconductor cluster, such as cooperation be-
tween clients and producers. This also applies
to the leading-edge sector, where technical ad-
vances in autonomous driving and at Nokia and
Sony Ericsson can be made in collaboration
with the Magdeburg Intel plant. In this scenario,
Intel still supplies only a limited share of Euro-
pean customers, but plays a relevant role and
contributes significantly to the development of
new innovations in Europe that strengthen the
entire European economy.

The Taiwan disruption scenario, on the other
hand, represents a worst-case scenario for the
European economy. The severely restricted
supply of semiconductors from Taiwan and
China would have a heavy impact on European
industry. Only a small proportion of 5to 10 per-
cent of the requirements of the four main client
industries can still be covered by European pro-
duction. In addition, the leading-edge chips
from Intel-Magdeburg can serve as a bargain-
ing chip, for example with the USA, to obtain a

Conclusion

The expected effects of the subsidy for Intel-
Magdeburg are complex and cannot be re-
duced to a single conclusion. Table 2 provides
an overview based on the eight mechanisms of
the BESTInvest guidelines.

We believe that learning curve and cluster ef-
fects, the oligopoly position in leading-edge
chip production and the lower cost of capital
due to government subsidies will increase In-
tel's competitiveness, but will not completely
eliminate the locational disadvantage in Ger-
many. Whether the project would ultimately
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limited additional quantity of chips of the me-
dium technology standard, which would be de-
manded by the European industry. Neverthe-
less, there would be a slump in the industry.
The military stockpile would not be restricted,
and the expansion of weapons systems could
be continued with some restrictions by Euro-
pean manufacturers. In the case of military Al
accelerators, the expansion would be consider-
ably restricted in the short term, but could be
secured relatively quickly, for example through
European pooling strategies, due to the lower
demand volumes compared to industry. In the
long term, Intel-Magdeburg can take over the
supply after Al users have switched to the Intel
programming system. If the leading-edge sem-
iconductor plants in Taiwan were to be de-
stroyed, the global technology standard would
fall considerably. China could further expand
its market leadership in this area thanks to its
production capacities in the lower technology
standard. In the long term, the Intel plant could
help build a European semiconductor industry.
This means that the Intel plant plays a more im-
portant role in this extreme case compared to
the baseline scenario, but can only make a lim-
ited contribution to cushioning the catastrophic
effects of a Taiwan disruption scenario.

prove to be an economically worthwhile invest-
ment depends largely on the supply chain pull
effects and other catalytic economic factors.
Although these will be significant, their exact
amount is difficult to predict, which is why our
estimate contains a considerable element of
uncertainty. The innovation and cluster effects
of the investment could strengthen Germany
as an innovative industrial country. Neverthe-
less, similar effects could probably be reached
more efficiently by alternative investments and
policy instruments rather than a large subsidy



to a single semiconductor mass production
plant. Since only a small number of jobs are cre-
ated relative to the investment sum, and since
these jobs are primarily within occupational
groups where there are already shortages of
skilled workers, we believe that other invest-
ments would also be more cost-effectivein or-
der to support the labour market.

Climate effects are difficult to evaluate with the
available data. Overall, however, we expect a
positive, albeit moderate contribution to global
decarbonisation efforts. We also consider the
Intel plant's contribution to European sover-
eignty to be positive but small.

Ultimately, a political decision is needed that
weighs up the various aspects of the invest-
ment. Our analysis presents the different ex-
pected impacts of the investmentand thereby
provides inputs for such a political decision.

To further support this decision-making pro-
cess, it is helpful to take a final comparative
look at the amount invested by the state. At9.9
billion euros, the support for Intel's new fab is
not only the largest industrial policy subsidy for
an individual company in Germany's history,
but also comparable to the funds needed to
achieve certain other political goals. For exam-
ple, Heilmann et al. (2024) estimate that the ad-
ditional public funding needed to raise the re-
search share of German GDP to the targetvalue
of 3.5 percent for the years 2025 to 2030 would
also amount to 9.9 billion euros.

| Dimension Mechanism Effect
Learning curve effects q)
Whole economy Cluster effects Q
Innovation effects (5
Supply chain pull effects )
Whole economy & regional economy Private vs. public returns O
Labour market effects Q
Climate change Countering externalities @
Sovereignty Incomplete insurance markets D

Evaluation of the mechanisms according to the BESTInvest guidelines; source: own calculations and analyses
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