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Abstract

Modern international production is organized in global value chains, where through the use of
outsourcing and offshoring methods specific stages for end production are located in foreign
countries, according to the comparative advantages of these locations. This status quo has stag-
nated over the last decade, due to the negative experiences during the COVID-19 pandemic and
other exogenous shocks, as well as increasing shift towards global geopolitical rivalry, while sim-
ultaneously the competition in digitalization and globalization places industrial and service com-
panies in a state of perpetual challenge. For this purpose and because the number of such exter-
nal imminent threats are likely to soar in future, there is a need for policies to promote global value
chains resilience, which is the ability to withstand and recover from shocks as soon as possible.
One of these policies includes reshoring production sites, particularly in crucial sectors of the
economy. Reshoring-related policies implemented by governments are on the rise, even though
they are still far limited in total scale. This work will examine offshoring and reshoring as key

policies and focuses on its microeconomic and macroeconomic motives.

Zusammenfassung

Die moderne internationale Produktion ist in globalen Wertschopfungsketten organisiert, wobei
durch den Einsatz von Outsourcing- und Offshoring-Methoden bestimmte Schritte des
Endprodukts entsprechend den komparativen Vorteilen dieser Standorte im Ausland angesiedelt
sind. Dieser Status quo stagnierte im letzten Jahrzehnt aufgrund der negativen Konsequenzen
der COVID-19-Pandemie und anderen exogenen Schocks, sowie der zunehmenden
Verschiebung hin zu globaler geopolitischer Rivalitat, wahrend gleichzeitig der Wettbewerb durch
Digitalisierung und Globalisierung industrielle- und Dienstleistungsunternehmen in einem
Zustand standiger Herausforderung bringt. Zu diesem Zweck und weil die Zahl solcher drohender
externer Bedrohungen in Zukunft wahrscheinlich in die Héhe gehen wird, bedarf es politischer
Maflinahmen zur Férderung der Resilienz der globalen Wertschépfungsketten, d.h. der Fahigkeit,
negative exogene Ereignisse weitestgehend abzuschirmen. Eine dieser méglichen MalRhahmen
beinhaltet die Rickverlagerung von Produktionsstandorten, insbesondere in wichtigen
Wirtschaftssektoren. Die von Regierungen umgesetzten Mal3hahmen im Zusammenhang mit
Rickverlagerungen sind auf dem Vormarsch, auch wenn ihr Gesamtumfang noch immer sehr
begrenzt ist. Diese Arbeit untersucht Offshoring und Reshoring als SchliisselmaRnahmen, sowie

ihre mikrookonomischen und makrodkonomischen Moaotive.
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Introduction

The terms “offshoring” or “backshoring”, or furthermore “outsourcing” and the correspond-
ing opposite “insourcing” are even known to people who hardly ever deal with business
or politics. This is because the outsourcing and relocation of corporate activities abroad
has been an absolute standard for companies for decades. Nowadays, the economic
consequences of these methods are controversially discussed and criticized in politics.
Both the positive and the negative sides of offshoring are pointed out again and again, so
proponents point out that offshoring leads to positive productivity effects. Not only for the
industrialized country, but for all countries involved. But it is not that simple, because
offshoring not only affects countries on a macroeconomic basis, but also on a microeco-
nomic sphere and can make a difference in the working life of individual people. People
are afraid, that they cannot keep up with the competition from Eastern Europe and Asia
and thus will lose their jobs or have to accept losses in income. This has consequences
in voting behavior (Populism) during political elections and contributes to the general
skepticism about globalization. Economists, on the other hand, emphasize the opportu-
nities of an intensely intertwined foreign trade, which is based on the knowledge of tradi-
tional foreign trade theory. New technologies are spread in the world mainly through in-
ternational trade. For emerging economies, importing new technologies is an essential
source for productivity and economic growth. By importing technologies, the efficiency of
domestic production can be increased without taking the risks and costs of doing research
and development by oneself. (Kasahara, H. and Rodrigue, J. (2008), p. 106).

In the public debate, offshoring, but also outsourcing, is associated with the threat of job
satisfaction and falling wages for employees. This contributes to the fact that this topic

must endure a lot of polemics from many sides.

The enquiry of the economically most convenient company location holds a tremendous

value for the company’s success, especially in a world dominated by globalism. It is a
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must for more or less every company with upscaling objectives to find a solution for the
best location to place its company production. Site relocations are heavily associated with
massive time — and capital costs, that is why the correct decision on company location
matters results in being a huge obstacle and challenge on the road of acquiring a suc-
cessful company strategy. The decision on outsourcing a company is normally not revis-
able, or at least it is not recommendable to do so. In order to be successful in the market
on the long term, the production costs in the global market must

stay competitive. To expand the company's global presence and at the same time enjoy
cost benefits of other countries, many enterprises of the secondary sector relocated their
production abroad. As a production site Germany loses in the production of standardized
and labor-intensive products each year. These aspects hold tremendous challenges for
companies in the industrial world. The keen competition pushes companies to its limits,
especially concerning the fast and rational decision making on strategical matters. Due
to the COVID-19 pandemic, the world experienced a critical slump in the global economy.
In relation to that, companies need to overthink their strategical alignment in offshoring to

save money. | will further discuss this point in my work later.

It is by looking into the history of economics very easy to detect, how outsourcing has
become so popular. The decision to change location only became attractive for compa-
nies because the revolutionary developments in information and communication technol-
ogy over the past few decades have broken the production chains. Transport costs de-
creased, globalization and thus international trade became more important and this made
it economically sensible to produce goods away from the end consumer. In the future,
even more barriers will slowly but surely be reduced by globalization and improved com-
munication options, such as the outsourcing of office activities. This cooperation with third
parties - also known as outsourcing - is becoming increasingly popular, as a result of
which office work is outsourced to external service providers. This networking is an im-
portant part of the future-oriented Smart Office process. In chapter 2 of this thesis, | will
further analyze the basics of the work, reflecting on the importance of offshoring as a
whole, but also defining key terms like outsourcing, backshoring, nearshoring, reshoring,
onshoring, location factor systems and foreign trade theoretical mechanisms. In chapter
3, | will write about the fragmentation of the production process and production overall,

before emphasizing on the effects of corona virus on the global supply chain.



The main object of my thesis is a purely foreign trade theoretical one. It sees itself on the
cross border between international trade policy and traditional economic policy. As | am
studying International Management, it is also important for me to include and to keep
special resonance to international enterprises and companies and in the same time show
how relocation of production affects productivity of threshold countries and, upon rever-
sion, companies in threshold countries. Afterwards, | am heading to another important
topic of my thesis, which is the effect of the corona virus on the productivity and global
supply chain. After that | am going to discuss the notion of reshoring by examining specific
industries in the form of case studies. In chapter 1 | have given a brief introduction to the
topic of my thesis. In chapter 2 | will discuss — as already mentioned in the introduction —
the basics of the work like terminology, definitions, production and relocation factors and
a short excursion to the COVid-19 Pandemic. This excursion on the COVid-19 Pandemic
will give a short insight on the current situation with the pandemic consequences. In chap-
ter 3 | will write about threshold countries in general, the general macro-economic differ-
ences of threshold countries to industrial countries and how productivity and offshoring is
measured. Chapter 2 and 3 belong to the basics, which is a prerequisite to fully under-
stand the rest of my work. Chapter 4 will start with the main theory of my work and will
discuss the major consequences of the pandemic on the global supply chain, the im-
portance of resilient GVCs! and in what degree companies are being forced to reassess
their supply chain. In chapter 5 | will start to debate the concept of reshoring. As the main
research area, | am going to look at Europe and its manufacturing industry. This chapter
will include two primary case studies. In addition to that | will give an insight on how the
global supply chains could work in a post-pandemic world and | will give policy recom-
mendations. On one of the case studies, | will conduct an interview with an expert of a
specific industry on possible future reshoring activities.

Finally, chapter 6 will summarize all gained knowledge and key findings together.

1 Global Value Chains



Basics

In this chapter of my thesis, | will be discussing all important terms, which are needed to
understand my work. Gaining a deeper insight to the relevant terms is the main point of
this chapter. Besides the definition making, this chapter will also discuss which factors
decide upon the choice of the correct production location, as well as relocation processes,
taking on questions like what are motives for relocation processes and what are the risks
of it? Another important aspect is to clarify and make a clear distinction between high—
and low-cost countries. The last point will build a bridge to chapter 3, which is going to

take a more general stance on the macroeconomic issue of the whole topic.

2.1 Offshoring & Outsourcing

2.1.1 Basics and definitions

Offshoring and outsourcing are often used synonymously, but are in no way the same
thing. Outsourcing equals to entire business areas, production, organizations or sub-ar-
eas being outsourced within the country’s border to other companies or to a subsidiary.
On the other hand, offshoring describes the very same thing, but this time across national
borders. The only major difference between those two terms is the border crossing aspect
of offshoring (to off-shore). Many companies are increasingly asking themselves which of
their value chain activity is best performed somewhere else, hence the outsourcing as-
pect. This way of internal value chain strategy, together with the acceleration of the digital
age and globalism, has changed entire lives of hundreds of million people across the

world, as well as entire industries and possibilities for companies, but also a significant



change in risk calculation. (Contractor, F. et al. (2008), p.1) Of course, offshoring/out-
sourcing is not in all industries of similar importance. For instance, the computer industry
IS an industry that has a high proportion of offshoring measures, while other industries
show much lower tendencies to practice offshoring. The growth of offshoring measures
continues does not increase monotonously, but takes place in spurts and is often accom-
panied by set — and drawbacks (Geishecker, I. (2006), p. 566).

The chain of activities of all companies who deal with offshoring their production can be
broken and even micro dissected down into their component pieces, all along the value
chain. The production process can be defined in several finished stadiums, with the pos-
sibility of each being extracted, in their need of different forms of human capital. That is
why highly skilled labor is required for the design or development of a product, while for
the assembly of a product it is enough to engage mainly low skilled labor force
(Feenstra, R. C. und Hanson, G. H. (1996), p. 242). Depending on the industry, the level
of skillfulness of the labor force can change. For example, an automobile made by a major
producer has more than twelve thousand parts and the firm can decide, if to produce it
internally, or outsource (Contractor, F. et al. (2008), p.5). In relation to that, the need of
skilled labor force concerning the realization of each part can understandably change. It
is in the company’s duty and task within its strategic management to calculate the needs
to realize and implement its products.

On a multinational level, offshoring is highly influenced by transaction costs and the mar-
ket conditions of suppliers (Tang, J. & do Livramento, H. (2010), p. 123). In addition to
that, the skill level of workers may also be an important factor for offshoring, which is
directly linked to the productivity level of a company. The higher the production level of a
company, the bigger the chance it is going to outsource. The larger the firm, the higher
the chance to engage in offshoring. These factors are all highly correlative, just as the
perception that offshoring is endogenous to productivity (Tang, J. & do Livramento, H.
(2010), p. 124).

As we can see, the decision to outsource depends of several developments and factors
within a company and external of it. There are numerous terms further relevant and fa-
miliar to outsourcing and offshoring, like nearshoring, reshoring or farshoring, which I will

explain briefly now.



Let us start with the concept of reshoring. Reshoring is the decision to advocate a relo-
cation of manufacturing activities, which have been previously moved abroad back to the
original home country of the main company. This is a trend pretty common in the last 10
— 15 years, especially in Germany, where companies like STIHL, Steiff, Electrostar or
Adidas relocated back to their native country (Made in Germany 2020). Mainly because
of the digitalization of production processes (keyword: “Industrie 4.0”) companies have
found their way home from foreign European and Asian soil. However, the abrupt dis-
missive action of relocation back home has significant consequences for the foreign na-
tional economy. Not to mention the individual consequences for the workers employed
there and their families. Therefore, social cushioning and the creation of alternative jobs
seem to be the order of the day, in order to make the reshoring process sustainable and
fair.

Next, nearshoring and the opposite of it, farshoring are on the list. Nearshoring is more
or less a sub-category of offshoring. It turned out to be a common practice for many busi-
nesses all around the world. It heavily emphasizes on cultural fit, because nearshoring
outsources essential business functions to nearby countries, thus similar cultural ele-
ments can be identified. Language and cultural barriers can be successfully taken down
(Baltic Assist 2020). But how exactly does it save costs and money? Obviously, countries
with similar cultural heritage and language will have similar costs of living, because of
close trade and cultural ties (e.g., many neighboring countries in Europe). It saves money
because of lean management. By hiring workers form a trusted third-party, you only pay

for the expertise once you really need it. (ibid.)

Farshoring is the exact opposite to the described concept of nearshoring. It ignores the
cultural boundaries and the convenience of outsourcing production to cultural relevant
and familiar places for the sake of cost-saving in remote countries. It prioritizes cost sav-
ings by saving materials and labor, because they are much cheaper in far-flung locations,
leaving the enterprise with more budget free for other projects. Consequently, farshoring
has the potential to increase the company’s income. However, this does not come without
issues. Some of them are language barriers, time zone issues and structural issues like

taxation issues or individual custom problems.



2.2 Location factors

2.2.1 Basics and definitions

Every manufacturing company needs a place where the products offered getting pro-
duced. This geographical location is called the production site. By choosing the type of
outsourcing/offshoring described above, companies will have to deal with multiple risks
and opportunities. It decides about the success or failure of an entrepreneurial activity.
No location is identical to another. Each of them has a different set of positives and neg-
atives to offer. The decision for a location point is considered a long-term investment, that
is very difficult to reverse, because of its massive cost factor (Kreus,

Lindner, & von der Ruhren, 2004).

There are different theories and definitions to structure location factors. The first one to
fully give a definition for it was Alfred Weber, the young brother of the famous sociologist
Max Weber. He defined location factors as “By its nature a sharply defined advantage,
which for an economic activity occurs when it is in a certain place, or

Generally takes place in places of a certain type.” (Weber, 1909).

Behrens, who gave a more modern approach to the topic of location factors continues
further: “Location factors are characteristics of a geographic location that make it for the

the implementation of industrial production attractive. "(Behrens, 1971)

Both have created models, the so-called location factor systems. These systems try to
structure location factors, thus meant to be taken into considerations by enterprises when
choosing a location site. Weber's model emphasizes on criteria, like the cost criteria (e.g.,
the costs of production). He reduces the location determining costs on material, labor and
transportation costs. He interprets the material price differences as transportation cost
differences, because it is irrelevant for the company, if it gets the material from a closer
source of supply at higher prices, or from a distant source at lower prices (Transport Ge-
ography, 2021). Olga Haaker on the other hand structures the location factor in her own

model into qualitative, quantitative and subjective types. Furthermore, she classifies
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“hard” and “soft” location factors. Hard location factors have a measurable impact on the

capital value of a location point, while soft location factors cannot be measured.

All'in all, these various models try to structure and explain the very best way to implement
a valuable location factor strategy for a company. Location factors are meant to be taken
into consideration when choosing a location site. Location factors result from the local
conditions and either positively or negatively influence the success of an entrepreneurial

activity.

2.2.2 Location factor system

It is not the main interest of this work to analyze the various models of monitoring and
implementing location factor systems. Because of that | will only briefly analyze one loca-
tion factor system and then continue with production and relocation and its pros and cons.
To further understand this work it is integral to grasp how recommendations for opera-
tional practice could look like. The main objective of this part of chapter 2 is to give a short

systematic analysis of all relevant location factors on which business decisions depend.

Ruschenpdhler, Meyer and Behrens introduced an empirical-realistic location factor sys-
tem with the objective to analyze all relevant location factors. Out of these relevant loca-
tion factors, business decisions can be derived, resulting in a practicable way for enter-
prises to work with. Riischenpdhler on one hand worked with location requirements and
location conditions and compared those two relevant factors with each other. By compar-
ing these two factors, the optimal location site can be found and unnecessary ones are
being dismissed. Riuschenpdhler uses the criterion of "location-dependent profitability",
which is calculated from the ratio of the difference between "location-dependent revenues
and costs" to "location-dependent operating capital” (Rischenpdhler, 1958). Meyer on
the other hand emphasizes more on the sales region. Before deciding for a site location,
several variants of adequate sales region are chosen. Then, the optimal location within
the range of possibilities is being determined by using the location factors for the location
assessment (Krol B., 2010).

Behrens model is perhaps the best empirical location factor system, used widely by dif-
ferent scholars. His model is characterized by the sales end, which he uses to describe

8



a location factor system. Based on the economic profitability principle, Behrens takes into
account location factors that are relevant to costs and revenues and thus also includes
the sales end in the analysis. The focus of his remarks is to develop the system of location
factors. He makes a fundamental distinction between the location factors of the use of
goods and sales. The use of goods is further subdivided

in procurement and transformation, sales in sales contacts and sales potential. In addition
to cost factors, Behrens also lists non-quantifiable market and industry factors in the im-
mediate corporate environment. In doing so, he withdraws the location decisions from
exact calculations and instead assigns them as the result of a qualitative comparison of

the relevant location factors of potential locations (Behrens, 1961, p. 95).

A
Behrens location
factor model

h
-

Figure 2.1: Behrens location factor model based on own figure (following: Krol B., 2010).

Note: Acquisition and sales are divided into two sub-categories: acquisition-contacts and acqui-
sition potentials and sales contacts and sales potentials.



There are multiple ways to calculate the relevant location site by using several location
factor systems, but as already stated above, it is not the topic of this thesis to do an in-
depth study on that. | have now described some variants on how to assess location factor
systems. Besides defining the correct place for the production location site, it is also inte-
gral for an enterprise to be aware of potential opportunities and risks of a relocation, as
not to be surprised by unexpected events during the time-consuming implementation pro-
cesses of production relocation. Additionally, the motives and concerns of corporations,

ex ante and ex post production relocation will be discussed.

2.2.3 Production and relocation — possible chances and risks

Companies that relocate production abroad see various opportunities in this strategic de-
cision. First, a company needs to carefully evaluate it next steps. When deciding to movie,
its production activities will be interrupted and the company needs to emphasize its re-
sources on the activity of logistics and organization. This whole process is accompanied
by a learning-by-doing process. Overall, the firm contemplates that there is a big chance
of an increase of its profits in the new production location. Generally speaking, a firm
always cautiously evaluates the opportunity of moving, but all decisions made will still be
taken with limited rationality (Simon & Feigenbaum, 1984, p. 26). Any information a firm
has before moving is entirely perceptual and not a must. Even if there is a high concen-
tration of resources in a targeted area, there is no certainty that the new location will offer
higher chances and therefore higher profit. Indeed, an area with an above average of
resources attracts mostly firms with an above average level of global knowledge and ca-
pabilities. But this is not always the case, especially in modern times, where all over the
word small compact clusters of average firms or the presence of very few knowledgeable

firms are being observed, especially in threshold countries (Fratesi & Senn, 2008, p. 23).

But what are the main reasons of outsourcing/offshoring activities?
In this regard, the Economics and Social Science Institute of the Hans Bockler Foundation

carried out a works council survey in 2007. In this survey, 2,070 companies were asked
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about their motives for relocating production (cf. Hans Bockler Foundation, 2008, p. 9).

The results of the survey are listed in percentages and shown in the following graphic.

Outsourcing and Relocation

Employees

500 and more

22,8
M Relocation
100 to 499
13,2
.
20to 99
7,6
in% 0 5 10 15 20 25

Figure 2.2: Relocation and outsourcing according to company size based on own figure (follow-

ing: Hans Bockler Foundation, 2008).

The results show, that saving costs and the redistribution of operational competencies
were the main reason for offshoring activities. Further, the acquisition of new markets

came up third, while following an important customer was the least important reason.

The same study also made a survey about the reasons of internal outsourcing activities
since 2005.
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Figure 2.3: Reasons for outsourcing. Information from works councils whose operations have
relocated or outsourced since 2005 in % based on own figure (following: Hans Bdckler Founda-
tions, 2008).

Here, the savings of personal costs with 72,7 % was the main reason to internally out-
source. Followed again by the redistribution of operational competencies (53 %) and last
with 31,7 % other reasons (cf. Hans Bockler Foundation, 2008, p. 14). It is very important
to remark, that since the time when this survey was made, many things have changed,
for instance the main concentration of corporations in their domestic country in compari-
son to foreign countries => redistribution of operational competencies. Nowadays, com-
panies and corporations are more willing to shift their production to a foreign site, while
concentrating on the development of relevant products on the domestic site. Another im-
portant aspect is, that firms will only internationalize and follow a customer if it is a key
customer. This key customer is usually responsible for a large proportion of the com-
pany’s turnover and thus, indispensable for the business relationship. Saving costs is the
by far most important factor in the decision-process of moving abroad. For more and more
companies, increasing cost pressure is a challenge that has to be mastered. Since per-
sonnel costs make up a large part of company expenses, companies see this cost factor
as having a particularly large potential for savings (Destatis, 2018). In Germany during
2014 and 2016, most firms who relocated their production moved their production site to

Central — and eastern Europe (63 %) (see ibid. Destatis). Other chances and motivating
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factors for product relocation are government incentives (taxes, earnings etc.) or the prox-
imity to distribution channels. The latter one heavily associates with the redistribution of

operational competencies.

Furthermore, the Hans Bockler Stiftung created in their 2012 manual for the German
works council 4 internalization strategies to describe the motives of decision makers in
German corporations concerning outsourcing activities (Klepzig et. al, 2012, p. 27). These
strategies are each different to one another. In each strategy, the decision maker lays his

emphasis on a specific factor:

e The costs optimizer
e The market developer
e The resource-user

e The exporter

The cost optimizer continues to operate the sales market. He has no other interest than
to benefit from the low-cost advantages from a country. Core-competences stay in the
domestic country, while cost-intensive processes are being offshored.

The market-developer on the other hand does the exact opposite. He develops an off-
shoring market in a foreign country with the target to succeed in that market. Example:
Motorcycle producer (for instance Ducati) in Brazil.

The resource-user seeks to find innovative cluster to offshore there. For instance, Ze-
lenograd for the electronics and computer industry in Russia, or the usage of e-mobility
in mega cities in China or United States. The process of savings of raw material resources
(for example agriculture industry in Brazil) can be also included in that scheme.

The exporter, as the name indicates serves the global needs and requests via exports
from the company headquarters. He purposely concentrates all value-added steps in the
domestic facilities to prevent any know-how outflow. The exporters strategy can be mostly

monitored in the high-tech production market.

All in all, the creation of these names for each strategy is to further indicate an under-

standing for the different motives of each decision maker. Principally every company and

13



its decision-making unit will be confronted with the topic of relocation and production off-
shoring/outsourcing. Each of these theorems and strategies is accompanied by a set of
critical location factors for the internalization strategy. (cf. Kinkel, 2009)

The positives and chances of offshoring & outsourcing are clear and to a huge part be-
cause of financial (cost saving) reasons. But what about the risks and challenges? Relo-
cation of production inherent many issues and challenges that are part of the decision-
making process and strategy management, for instance loss of personnel, technology

issues or operational consequences and thus, financial problems.

Relocation triggers a huge risk for loss of important personnel. The range covers skilled
workforce to mid - & senior management. Important key-customers and stakeholders
could be affected by that loss of workforce and personnel (Richter consulting, 2010). Fur-
thermore, relocation can enhance issues with information management and technology.
Because of the relocation of systems and tools, significant time and budget is required.
This automatically leads to the next major risk factor, which is the adequate moving of
equipment in a new surrounding while problems with the infrastructure or improper set-
up or damages to the equipment can occur. For logistics and the overall implementation
of complex operation between the point of origin and the point of consumption, many
issues in the inventory management like relocation and organizing inventory into a new
warehouse can occur (Richter consulting, 2010).

If these operational risk factors are not lowered and ultimately solved with an adequate
strategy, difficulties in the financial situation will be the consequence. Issues like decline
in the productivity and product quality will lead to issues with customer relationships and
ultimately to disastrous financial consequences. An ill-planned relocation will considera-
bly weaken the corporate’s performance and can only be prevented by strategies to min-
imize the risk like direct communication, timing and inventory buildup combined with ad-
equate budgeted costs. Moreover, the procurement of regular progress reports during the
time of relocation for the managerial staff is a must (CCIM? Institute, 2021). Only via that

way of communication, considerable strategies to minimize risks can be implemented.

2 Certified Commercial Investment Member
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2.3 Measurement analysis

I will now discuss two phrases, which have been and will be often mentioned in this work:
The analysis of production and offshoring and how it is being measured. To understand
the calculation of these two important factors is crucial for my work. Measurement of both
variables is not that easy, particularly the measurement of offshoring raises some difficul-
ties, because it can only be measured by proximity. Measurement of production is easier
to do in comparison to offshoring and closely linked to the growth rate of the TFP3. Let

me now elaborate on the measurement analysis in more detail.

2.3.1 Measurement of production

The production rate operates with efficiency. Firms convert their productivity through the
transformation of inputs to outputs. Production is the efficiency level of that transformation
and the measurement of production is the numerical translation of that efficiency level.
Every company has a different level of production and thus, efficiency. The more efficient
companies will survive in the market, while the less efficient ones will struggle to survive.
As already mentioned above, measurement of production is linked to the growth rate of
the total factor productivity (TFP). The TFP analysis goes back to the Solow Residual
Definition by Nobel-prize winning economist Robert Solow in 1956, but has been used in
many theoretical and practical studies by other scholars and there are many variants of it
(Nobelprize, 1987). Productivity is generally referred to as the ratio of input to output. TFP
does not measure the part of output which is generated through input factors like work
and capital. TFP measures the technological progress and if it grows, then because these
technological input factors are used more efficiently. Technological change is the major
determinant of supreme economic growth. Economic historians can prove that. Techno-
logical knowledge is an essential variable in the measurement of production, because it
creates economic value and thus, it is indispensable in the TFP calculation (Lipsey, R.
G., & Carlaw, K. I., 2004, p. 1119). The measurement of TFP was highly differently inter-

preted by scholars over time. Some held the rational believe, that TFP measured the rate

3 Total Factor Productivity
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of technological change, while the other group thought that TFP only measures the ex-
ternalities and scale effects of technological changes. Others believed that TFP measures
nothing useful (ibid, 2004, 1121). The truth lies probably somewhere in between. Taking
into account, that our world is increasingly digitalized and technical, it can be noted that
differences in TFP internationally are more than just differences in technology. However,
the technological level of knowledge in a country is still a crucial parameter, hence the

importance of R&D (Research & Development) in a country.

Where is new technological knowledge generated? This predominantly happens in a few
developed countries by a few multinational corporations. This newly generated
knowledge is also passed on by companies to production sites abroad. It is found in high-
tech goods and is carried out into the world through trade. The transfer of knowledge
therefore takes place through company interdependencies and through (foreign) direct
investment. High technology goods include computers, electronics, optical instruments,
and medical technology. All these goods are expensive and are thus called R&D goods.
Many surveys and studies have shown a positive correlation between a high standard of
R&D investments and improvements to a nation’s standard of living. When markets spend
more on R&D, it increases the technological level, which increases real wages and the
quality of life of a nation’s population (Necati, A. et al., 2018, p. 160). But how is the TFP
connected to R&D? Is there a higher correlation between investments and R&D and an
increasing rate in the total factor productivity? In the study by Griffith et al. (2004) it is
shown that the greater the technological potential resulting through R&D, the higher the
productivity rates would be. They argue that technology transfer and innovation provide
two essential sources of R&D on TFP growth. The conclusion was that high R&D plays a
great role in increasing TFP rates in OECD countries (Griffith et al., 2004). Another major
study by Bravo-Ortega and Marin from 2011 shows the impact of a few R&D indicators
on the productivity rate using the data from 65 countries from different markets - 32 from
developing countries, some threshold countries and a few industrialized countries over
the period of several decades (1965-2005). Necati et al. writes in their article from January
2018 “Estimating the Impact of R&D Spending on Total Factor Productivity for OECD

Countries: Pooled Mean Group Approach:”:

16



“Their paper concluded that per capita R&D spending is strongly exogenous, which is
different from other empirical studies regarding this relationship. In addition to demon-
strating the high social returns to R&D expenditure, their research estimated that a 10%
increase in R&D per capita generates an average increase of 1.6% in the long-run TFP.
The long-run R&D elasticities estimated in the paper are statistically significant and eco-

nomically meaningful.” (Necati, A. et al., 2018, p. 162).

These are very important numerical results, as it shows a positive correlation between
R&D efforts and the creation of positive digits in the TFP rate. This shows for instance,
that if an emerging country or even a developing country with a positive R&D effort of 2%
of the GDP, which is a very high digit, would achieve a 20% increase in R&D per capita
and create a 3.2 % increase in the total factor productivity. If emerging or developing
markets manage to import many R&D goods, technology will also spread into the country,
thus increasing the TFP rate on the long run. The import of computers is a good example
of that productivity can be enhanced by technology. International companies are not only
researching in industrialized countries, there are also increasing the amount of R&D cen-
ters in emerging countries such as China, India and Russia (Belitz, H., & Mdlders, F.,
2013, p. 12f). The growth in productivity in the emerging countries is therefore heavily
dependent on the import and use of technological goods.

However, efforts are being made in some countries to regain more protectionism. This
could have a negative impact on productivity development and is a heavily discussed
topic in economic policy. This trend is not recorded since the Trump administration but
very well before that already. Due to the COVID-19 pandemic, the protectionist efforts
have regained popularity. This makes domestic economies more vulnerable and leads to
trade imbalances, since the value chains during COVID-19 are being disrupted (Voxeu,
2021).

2.3.2 Measurement of offshoring

In terms of business activities offshoring means to establish business functions like man-
ufacturing or production in a nation abroad, away from the country where business is

normally being done. We have understood by now, that this is often to take advantage of
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better conditions in a foreign country, so the business can take advantage of that and
make significant savings for the business (Investopedia, 2021). There are different varia-
tions of methods to evaluate offshoring. The most used way to measure it is from Feenstra
and Henson, who created the standard method for offshoring evaluation in 1999. This

standard method of evaluation is split in two:

= Broad measure of foreign outsourcing

= Narrow measure of outsourcing
The distinction between these two ways of measuring offshoring/outsourcing is crucial.

The broad measure of foreign outsourcing can be measured as follows:

1)
imports of good j

Z[input purchases of good j by industry i] X [

i consumption of good j
J

The input purchase of good is measured by the formula above. This input purchase of
good is the part of the production, which is done not domestically, but in a foreign country
and then imported in the country of origin, where it is being moved into the output of
production. The consumption of good j are the costs of transportation + imports — export.
By doing that, we receive the first measure of foreign outsourcing, which is the broad
measure of outsourcing described above. This calculation is done for every industry I,
while in the narrow measure of outsourcing it is done different (Feenstra, R. C., & Hanson,
G.H., 1999, p. 924).

2)

imports in industry i

input purchases in industry i] X
Z[ putp vl consumption in industry i
2
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A narrow measure for offshoring is generated in that the focus is directed on those pur-
chases that are from the same industry as the end-product. This means that

industries of consumption and end-product are identical which equals to

i = j. The consumption in industry i is the same as above: costs of purchases + imports
— exports. The narrow measure overall captures the idea of outsourcing in the best way.
Depending of the industry the consideration of outsourcing is done differently. In the au-
tomobile industry for instance, the purchase of parts in the industry by a US automobile
company from another company in the US is considered outsourcing. Basically, the main
difference between those two measures is, that the narrow measure works with foreign
outsourcing, which are production activities, that could have been done by a company
within the domestic country (Feenstra, R. C., & Hanson, G.H., 1999, p. 924-925). The
import of not semi-finished parts for the final product is accepted as offshoring, if these
stocks of semi-manufactured products could also be produced in the home country or it

has been in the past.

These two following formulas (3), (4), show the difference between offshoring and out-
sourcing in the respective calculation. Both calculations are done with the denominator
as output in industry i at time t. Offshoring is the proportion of input in an industry, which
is being imported (input purchases from industry 1) by another supplier on the output. The
imported input is the supplier’s share on the overall output. The outsourcing formula works
exactly the same, only with the difference, that the input is made by a domestic supplier
or by a subsidiary company. The main differentiation between these two formulas is the

origin of the respective input.

3)

) Y. (input purchases from industry l in industry i);
Of fshoring;; =

(output in industry i);

4)

Y1 (domestic purchases from industry l in industry i);

Outsourcing;; =
i (output in industry i),
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The narrow and broad measures are eminent calculations in the challenge of reliably
measuring offshoring. These calculations show mathematically the characterization of
offshoring and its close cousin outsourcing, which is the substitution of imported interme-
diate inputs for domestic inputs. However, measuring offshoring is not an easy task and
there have been developed several approaches, but most of them face tremendous chal-
lenges, like data problems. The measurements are done roughly, i.e., actual offshoring
values are probably underestimated, since the prices for imports of the semi-finished
products are generally lower than the real sales prices of these goods (Winkler, D., 2009,
p. 107). Thus, many researchers operate with “proxy” measures, which means they use
available data to calculate offshoring and they do not measure offshoring directly. Overall,
it is very hard to show a reliable statistical indicator of the global level of outsourcing and
offshoring on a numerical scale (Bottini, N., et al., 2007, p. 10) There are only approaches
or “proxy” measures like the measures described above by Feenstra and Hanson (1997),
which is also the most widely applied. Offshoring activities are entirely made by manage-
ment decisions on the micro scale; thus, it cannot be easily linked to statistics, that are

collected on a national, international or sectoral level (World Trade Organization, 2005).

There are a few different proxy measures, who have been created by researchers and

scholars to measure offshoring. Some of those measures are as follows:

e A measurement based on MNE (Multi-national enterprise) firm level data, where
the flow of intra-firm exports from the parent firm to the affiliate et vice versa (Marin,
2004).

e A proxy measurement based on the workforce of a firm or sector, which is located
at foreign affiliates (Head and Ries, 2002).

e The import of all goods from low-wage countries and only from these countries.
Some companies outsource the entire production of a product, while still selling it

under the original brand name in the home market. (Anderton and Brenton, 1999).
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Many researchers have also relied on so called input-output tables to measure offshoring.
Input-output tables are an economical tool and were developed by Wassily Leontief for
the USin 1919 and 1929. The tables link different industries in one economy. Input-output
tables allow simultaneous measurement across industries within the realms of imported
intermediate products. It describes the interdependence in the production systems as a
system of deliveries between various sectors of production. Leontief won the 1973 Nobel
Prize for elaborating the input output method and its possible applications (Nobelprize,
1973). | am not going to go into further detail on the input-output table, because it would
be beyond my scope here and it would miss the point of my work. Overall, it can be
summarized that the literate on offshoring has made a tremendous effort to create a wide
range of different data sources to measure the extent of offshoring. It was crucial for the
sake of a deeper understanding of my work to generally comprehend the way offshor-
ing/outsourcing is being calculated in the scientific world. To trace the consequences of
the Corona pandemic on globalization and every globalization tool connected to it (e.qg.,
offshoring & outsourcing), an overview on the different ways of measuring offshoring is

surely convenient.

2.5 Excursus on the corona pandemic

In this chapter and for the sake of relevance to the current situation and my thesis, | want
to briefly address the significant changes in the worldwide globalization and the act of
offshoring/outsourcing due to the pandemic situation. The SARS-CoV-2 pathogen be-
longs to the group of coronaviruses and the official name of the disease is called COVID-
19. A coronavirus first became apparent in the 1960’s discovered years ago. With the
newly discovered SARS-CoV-2 there are now seven human pathogens Coronaviruses
known. Among other things, the coronaviruses can cause MERS and SARS and thus be
deadly for the human species (cf. Robert Koch Institut, 2021). There are multiple virus
variants of the main strain, which are more infectious than the basic virus, for instance
the SARS-CoV-2 Line B. 1. 1.7., which was first discovered in Great Britain and another
Mutation called Sars-Cov-2 Line B. 1. 351. first spotted in South Africa. There is some
evidence of reduced vaccine effectiveness against these variants (cf. Robert Koch Insti-
tut, 2021).
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Especially the economy and the health care system struggle with the consequences of
this pandemic situation. On an economical level, the COVID-19 disease imposes limits
on the globalization. Never before has there been a similar situation in modern times like
now, where the drawbacks of globalization are significantly showcased. Global production
is weakened by the actions to contain the disease, because there are worldwide delivery
shortages and production is progressing slowly due to a lack of employees and presence.
Offshoring & outsourcing has played a cardinal role in the development of our worldwide
modern society and its creation of intercultural strong ties between all countries in this
world, not only on a business level. Due to the pandemic, these international boundaries
have experienced a significant drawback and reduction. Companies need to rethink their
strategy and invest in an onshore business if they want to remain competitive (Kajjumba
et al., 2020, p. 1). This shift in strategy has high topicality and could immensely change

the way how globalism will function in the future.
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Figure 2.4: The market of outsourcing services in the world in the period 2000 — 2016 in bn. USD
(following: The peculiarities and procedures of the transition to outsourcing by construction com-

panies in Ukraine, 2017.)
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Note: In the years 2017-2019 before the outbreak of the Corona virus strain it increased to 92,5
bn. in 2019 (Kajjumba, G.W. et al., 2020).

The figure shows the market of outsourcing activities worldwide during the period 2000-
2016. An increase of outsourcing services can be observed during the 00’s when out-
sourcing became highly popular among industrial countries. 2013 a small breakdown oc-
curred, before accelerating again in 2014. All in all, outsourcing activities have tremen-
dously risen during the new millennium in comparison to the 90’s. The largest share of
the revenue came from the Americas, followed by Europe and the Middle East. Africa
(EMEA) and the Asia Pacific Region covered just a small part of the total revenue (Sta-
tista, 2020). Due to the pandemic, nearly every thinkable industry sector has been af-
fected. From the medical sector, through financial services, the cultural sector up to travel

& transport.
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Figure 2.5: The outsourcing value of prominent sectors during 2008 - 2011. (following: Offshoring-

Outsourcing and Onshoring Tradeoffs: The Impact of Coronavirus on Global Supply Chain, 2020.)

Reshoring or backshoring has become a major possibility for companies to re-evaluate
their strategy on a supply-chain level for time after CoVid-19. Because of the reliance on
offshore supplies, many corporations experienced disruptions on the supply chain level.
This happens during a time which is already symbolized by major discussion between
different economical trade-philosophies between raising protectionist policies and in-
creasing pressures for more sustainable business models (Javorcik, 2020, p. 111-116).

The consequence of these complicated times with unpredictable future perceptions is the
call for more self-reliance, which has already started in some countries, like for instance
in Japan. Backshoring or nearshoring have become major possibilities for firms to evalu-
ate. These topics are being raised in the economic and political debate, urging measures
to better protect, reinforce, or even reinstate the macro-regional or national production of

these goods (Barbieri, P. et al, 2020). | will further deal with this topic later in my work.

In Germany, a survey done by the German chamber of commerce and industry show the
perceived effects and consequences on corporations. These effects are listed below (cf.

Deutscher Industrie — und Handelskammertag, 2020):

e less demand

e Cancellation of orders by customers
e lower capital expenditure

e Standstill of business activity

e Logistical shortages in supplier products
e absent employees

¢ lack of goods and services

e interrupted sales channels

e impending bankruptcy

e Decline in equity

e Liquidity constraints

e Deterioration in industry ratings
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e increasing debts

e difficult borrowing / high borrowing

These negative effects can push companies substantially back to reshoring activities.

In this chapter | have briefly showed the negative impulses the pandemic has on global-
ism. However, this excursus is purely a basic one. The main ingredient of my work here
will intensively discuss later the effects of the corona virus on the global chain, on global-
ism overall and future trends and strategies enterprises could reinforce to possible similar
occurrences in the future, in order to cushion the negative consequences of pandemics

and similar catastrophes as much as possible.

Fragmentation of the production process

3.1. Introduction

The developed countries are steadily refining their division of labor and create a structure
of production-related dependencies based on the division of labor. A good example of the
fragmentation of production processes is the Boeing 787 Dreamliner. To build this me-
dium-sized aircraft, you need 43 suppliers spread over 135 locations around the world.
The Offshoring of the many parts is around 70%. The countries that produce the parts do
not share a common pattern of any particular technology advantage. What matters is
experience and local knowledge (Global Macro Monitor, 2017).
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Next to experience and local knowledge one significant other factor is important: the nu-
merous helpful tools of trading products and the futuristic ambivalent characteristics of
these tools. The term “fourth industrial revolution” has become tremendously popular in
the last couple of years and describes the increasing automation of traditional and indus-
trial practices using smart technology and digitalization. Internet of Things, Atrtificial Intel-
ligence (Al), 3-D printers, energy storage and quantum computers are new technologies
that have enormous potential to change the world. Only countries that are using these
new technologies in a strategic manner will benefit from it. The future for countries, com-
panies and individuals will depend on how far they embrace these new technologies. This
task requires high cooperation between technological companies (“big tech”) and govern-
ments. A way to measure the readiness and skill level for countries to implement smart
technology and digitalization is the Network Readiness Index (NRI). The Global Infor-
mation Technology Report, published by the World Economic Forum in partnership with
INSEAD* and Cornell University, compiles this index. The index includes 134 economies

and 60 individual Indicators (Network Readiness Index, 2020).
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Figure 3.1: The main categories Technology, People, Governance and Impact and its three sub-

pillars as the major rating system of the index based on own figure (following: www.networkread-

inessindex.org, 2020.)
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Innovation is increasingly based on digital technologies and business models, just as
terms like technology, people, governance and impact, who are being used as important
variables in measuring the performance of each country. In 2016, the top 3 were Singa-
pore, Finland and Sweden. 4 years later in 2020, the Top 5 are Sweden, Denmark, Sin-
gapore, Netherlands and Switzerland. High-wage countries or higher on the income scale
are in the forefront standing countries. In the middle are emerging countries like China,
Russia and India (Network Readiness Index, 2020, p. 032 — 035). The countries in the
last third of the list are countries that will probably not be considered as offshoring/out-
sourcing targets in the near future. The notion of “digital transformation”, which implies a
radical metamorphosis in the nature of how business has been done up till now. This will
also change the way how offshoring is done in the future, especially with COVID-19 as
an issue, which will accompany us still for a very long time. Digital transformation is clearly
happening at an increasingly faster pace and the NR data shows, that digital transfor-
mation is happening at all levels: internationally, nationally and locally. This will of course
affect the outsourcing/offshoring mechanism of trade and the global supply chain (ibid,
2020, p. 014).

Due to the revolutionary developments in information and communication technology and
the rapid transformation of digitalization described above in the offshoring sector, the only
relevant question in the future will be whether objects or services can be provided and
sent in electronic form. It is no longer just companies and sectors in different countries
that compete with one another, but also individual workers or production teams that per-
form similar tasks in different countries. This way of “new globalization” is far more un-
predictable for companies to adjust (Blinder, 2006, p. 115). This leads to the believe, that
emerging and non-industrialized countries could catch up on richer countries if they un-
derstand how to jump on the unstoppable train of digital transformation. However, the
technological divide is a huge challenge for low-cost countries and non-industrialized
countries to overcome. This technological divide is not only between high and low-cost
countries, but also in high-cost countries between metropolitan areas and rural parts. This
brings me to my next point which is of a macro-economic nature. To understand foreign
trade theory and thus, outsourcing and offshoring and the global supply chain it is imper-
ative to study global economies and its protagonist like high — and low-cost countries or
first world and threshold countries. Of course, the following chapters are crucial for the
main ingredient of my work which is going to operate on the global supply chain and a
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new possible sustainable trend related with the disruptive effects of COVID-19 on global

economic sentiment.

3.2 High and low-cost countries

From a macroeconomic point of view, there are countries with certain characteristics
where production turns out to be particularly favorable. Companies are primary interested
in countries that are characterized by low personnel and low labor costs. This the classic
paradigm of doing offshoring business and falls under the category of global efforts called
global sourcing. Initially, the process is called low-cost country sourcing. Bhattacharya,

Sen and Korschun describe low-cost country sourcing as follows:

“Although the term does not specify which costs are actually lower, one is usually referring
to the vast difference in labor costs between the high-cost country (HCC) and the low-
cost country (LCC). Typically, the labor cost difference ranges between a factor of two to
twenty, meaning that a wage rate including benefits in an HCC of €20 could translate to
as little as €1 in an LCC.” (Bhattacharya et al., 2006).

The reduction of costs is not the only reason for firms to be present in LCCs. Low-cost
countries are also described as growing fast and increasing customer demands has
turned countries who fall into the category of LCC into crucial sales markets. Firms who
manage to get a significant market position in LCC can successfully breed cash cows in
the future. Taking all these aspects into account it is again very important to remark, that
low-cost country sourcing is an opportunity but also a challenge which needs to be
planned with great care. As already described above in chapter 2.3, there are numerous
risks and challenges to overcome like increased distances for travel or fluctuating curren-
cies. Once this is done, comparative advantage can be achieved. Companies can benefit
by that by locating activities of the value chain in a way that reduces cost and thus in-
creases customer surplus (Lockstrom, 2007, p. 18).
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3.2.1 Current global wage differentials

The distinction between high-cost countries and low-cost countries is done because of
the categorization on the basis of overall production costs. But this is not the only indica-
tor. The biggest difference between a high-cost and a low-cost country, lies in the cost of
labor (see Lockstrom, 2007, p. 1 f.). Derived from this aspect, a distinction is often made
between high-wage countries and low-wage countries. Since the focus of this work is on
the relocation of production to low-wage countries and its connection to the supply chain
during the pandemic, | am especially interested in international firms activity in LCC. In
addition to the subdivision into low-cost and high-cost countries, countries can also be
divided into developing, emerging (threshold) and industrialized countries. This distinction
takes into account other factors in addition to labor costs such as economic growth per

year or unemployment rate.

The following graphic 3.2 shows the real wage index of all G20 countries before the
COVID-19 crisis. Real wages are adjusted for inflation and changes in the prices of goods

and services, that is why it provides a better representation for countries wage disparities.
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Figure 3.2: Average real wage index for the G20 countries from 2008 - 2019 (following:
www.ilo.org, 2020.) Note: From 2019 onwards are the forecasted trends for the following years.

As it can be seen on the graphic, wage growth has excessively increased in countries like
China, India and among advanced G20 economies in the Republic of Korea and slightly
in Germany. The lines starting from 2019 show the forecasted trends for the upcoming
years, where Germany, Australia the UK and especially Indonesia and Saudi Arabia
among emerging countries were thought to gain a lot in the upcoming years. Overall, all
countries in this group except for Mexico experienced positive growth in real wages over
this period of years. There are big disparities already between the G20 countries. On a

global perspective, these inequalities in terms of average annual income per capita are
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tremendously stronger. Many companies see this as an opportunity to lower personnel

costs by lower salaries depending on the country of choice.

The COVID-19 pandemic has obviously changed a lot and it is still not entirely clear how
big the impact of the pandemic is on wages in 2020. There is some data from various
national statistical offices showing, that around two thirds of countries who officially put
these short-term statistics available showed at least slower average wage growth or even
a strong jump in the statistics, mostly due to the fact that lower-paying jobs were lost
during the crisis. This effect called “composition effect” occurs, when the large scale of
people who lose their job are mostly low-paid workers. As a consequence, this will trigger
the mean of the remaining employees in a country (ILO Global Wage Report, 2020, p.
36). In theory, events like that have huge influence on offshoring/outsourcing activity and
thus, on the global supply chain. If the regular work force cannot work, this will negatively
influence the global distribution and the global supply chain market. Nonetheless, in the
years before the crisis, real wages increased most rapidly in Asia and the employment
rate was high. This is not just only the merit of China, but also due to other countries like
India, the Republic of Korea, Vietnam and Thailand, where real wage growth among
workers grew the most out of all regions over the period of 2006 — 2019. In comparison
to that, real wages increased much more slowly in Northern America and in Northern,
Southern & Western Europe (ibid, 2020, p. 33).

This observation is part of the whole notion that threshold countries are getting more and
more important by the day. This effect has lasting consequences on how offshoring/out-
sourcing is done and in combination with economic and political uncertainties in the pres-
ence and future like pandemics, industrialized countries are more and more pushed to-
wards reevaluating their actions and needs and contemplate new strategies on how to
agitate with the new rules pushing the boundaries on the global supply chain. In the next
chapter | am going to deal with the rising importance of threshold countries, since some
emerging countries have also begun to outsource their production, in particular well-de-
veloped countries like India and China, who both have a high level of technology. The
motives are similar to those in the industrialized countries, but the access to foreign tech-
nology is particularly noteworthy in threshold countries. Due to that access, the develop-

ment can be accelerated considerably.
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3.2.2 Rising Importance of threshold countries

To make the work easier to understand, it is essential to note that terms like threshold
countries, emerging countries, (big) emerging markets (BEM) or newly industrialized
country mean the same thing. They all describe a market that has some characteristics
of a developed market but does not fully meet its standards.

Since reforming the economic system in the 90’s in Asia and eastern Europe, emerging
countries rapidly grew as witnessed by the replacement of the G8 group by the G20 as
the economically strongest countries worldwide. The economic performance of threshold
countries is also reflected in the fact that prosperity in emerging economies has in-
creased. The rise of the emerging economies had an impact on the developed world.
Manufactured goods from emerging countries found their way onto the markets of indus-
trialized countries and have triggered strong structural and adaptation effects there.
Cheaper products were available for consumers and this led to an increase in purchasing
power. In the 00’s countries like Brazil, Russia and India also entered a path of growth
and formed together with China the BRIC countries. Within industrialized countries, the
share of trade flows shrunk in total, because of the growing importance of emerging econ-
omies. Chinese exports accounted 2008 for 16.5 % of the US and 13.3 % of the EU
imports, while the Japanese cumulative weight of the US and EU in its total export
dropped dramatically in the 00’s, from 31% in 2000 to about 19 % in 2008, while trade
within East Asia gained a boost over the years between 2000 — 2010 (Borin A. et al, 2012,
p. 8). Still, the introduction into the economic world market of emerging countries had a
positive turnout for many industrialized countries. The great demand for goods in these
countries, for instance from Germany, have increased the exports to industrialized coun-
tries. In addition, many companies have started to promote local production in the emerg-
ing countries and thus bring specific knowledge, in particular to emerging countries, which
are continuing to grow as a result (Deutsche Bundesbank (2015).

Principally speaking, the emerging countries still have considerable growth potential. The

productivity gap and the income gap are still very large. The main requirement for
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the emerging economies to catch up are, that the expansion of reforms is being carried
out, especially in China and the Eastern European countries. For the latter, considerable
European integration is of high relevance. For threshold countries who heavily rely on raw
material extraction differentiation is noteworthy, so they can achieve a status with less
dependency on raw material production. The emerging markets of emerging economies
have a lot more to offer than just low labor costs. On a firm’s scale, emerging multinational
companies (EMNC) have closer ties with their governments than their OECD peers. That
is why these EMNCs often remain state-owned or at least state-controlled, especially in
the oil and telecommunication/IT sector (Goldstein, 2009, p. 144). The cost saving
agenda of the late 1980s and 1990s therefore turned to an anachronistic side note, as
many things have changed significantly. Threshold countries can compete with industri-
alized countries in a number of sectors, like mathematics, telecommunications or science.
India’s telecommunication and information technology plays a major role on a global level
in providing high class technological solutions (IBEF, 2021). In Russia, a high technology
business area named “Skolkovo” was constructed in the last decade to directly compete
against the infamous American innovation center Silicon Valley in California. Over 250
firms belong to the business area not far away from Moscow (SK, 2021). Skolkovo in-
cludes different clusters, each belong in the area of information technologies, telecom-
munications, space technologies and nuclear technologies. Facilities like that have dras-
tically changed the way how threshold countries are perceived by the industrialized world.

All'in all, the emerging markets have caught up and developed significantly over the past
20 years. The share in global economic output has risen sharply. However, this trend
seems to be weakening recently. The foreign direct investments at the global level are in
2017 fell tremendously (- 23%). With growth rates around 0% in the industrialized coun-
tries, the cross-border investments to threshold and developing countries have declined.
This development worries politicians and economists around the world, particularly in
emerging markets. For these countries international investments is vital to keep industrial
development going (UNCTAD 2018).

The reason for this is presumably to be found in the industrialized countries, where there
has been a decline in demand. The COVID-19 pandemic is yet to be included in this
assessment. These factors trigger the competition between first world countries and
emerging countries. To further understand the differences between Emerging Markets
and industrialized markets | will now compare the two directly with each other.
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3.3 Comparison between developed market and emerging market

To compare both markets accordingly in the beginning, | will pick the two most prominent

members from their respective markets: The United States and China.

The labour productivity of a country is a significant indicator for the wealth, growth and
overall capacity to compete worldwide. The indicator provides information about the effi-
ciency and quality of the work factor in the production process. In the years between 2014
and 2019, China’s labour productivity stuck between 6.926 % YOY® in 2014 and 6.166 %
in 2019. China’s population reached 1,400.05 million people in Dec 2019, while its unem-
ployment rate increased to 4.24 % in Dec 2020. Monthly earnings of China stood at
1,070.78 USD in Dec 2019. In the United States, the labour productivity rate is signifi-
cantly lower, ranging between 1.5 % in the beginning of 2015 and 1.4 % in mid. 2019. In
2016, the labour productivity rate was even negative (Ceicdata, 2020). Economists antic-
ipate, that in the next few years, wages in these two countries will continue to converge,

but China is still very far away from the American standard.

The gross domestic spending on research and development (R&D) is another important
aspect, which reflects the competitiveness of a country. If a country does not invest in
R&D, it cannot stay competitive in comparison to a country which invests. A well invested
stock of human knowledge is a major catalysator for globalization. In figure x, we can
observe that China continuously approached the American level of R&D spending. It
started well below 100 billion in 2000 and raised to over 400 billion in 2018, while the US
spends just over 500 billion in 2018. China heavily emphasizes on R&D and in its 13t
five-year plan (2015 — 2020) targeted 2.5 % of GDP on R&D by 2020. In 2019, China
spent 2.23 % of GDP on R&D. These expenditures can compete with the level of spend-

ing of the United States (Chinapower.csis, 2019).

5 Year over year
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The import content of export, as % of the total exports is an essential figure to judge the
intensity of offshoring a country undergoes. As can be seen in figure X, the share of im-
ported inputs in exports in all economies increased during 2005 — 2015, except in China.
In Hong Kong it increased by 6.4 % to 26.7 % in 2015, while in the USA it cautiously
increased from 9.3 % in 2005 to 12.6 % in 2015. In Japan, the import content of export
increased by only 3 % to 13.4 %, while Germany stuck between 19.3 % in 2005 and 21.8
% in 2015. India in comparison grew by only 0.4 % in 10 years to 19.2 %. China had a
high import content of export share in 2005 with 25.7, but it diminished down to 17.4 % in
2015.
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Figure 3.3: R&D spending table based on own figure (following https://www.statista.com/statis-

tics/1102478/research-and-development-gross-domestic-spending-g7-countries-china/, 2018.)

35


https://www.statista.com/statistics/1102478/research-and-development-gross-domestic-spending-g7-countries-china/
https://www.statista.com/statistics/1102478/research-and-development-gross-domestic-spending-g7-countries-china/

30

25
20 -
15 -
m 2005
m 2015
10 -

Hong Kong China USA Japan Germany India

Import content of exports, as a % of total exports

Figure 3.4: OECD Input-output tables based on own figure (following
https://www.oecd.org/sti/ind/input-outputtables.htm, 2015.)

In Figure x and x the total factor productivity from 2010 — 2019 at constant national prices
for China and the United States are shown. The TFP of China stays between 0.94 and
1.0 during that time period, while in the US its between 0.974 and 1.016. As already
described in chapter 2.4.1 of my work, the TFP is a crucial economical key figure, be-
cause it shows observers and scholars how efficient countries perform without attributing
the accumulation of capital and labor, which normally are parameters that are always
associated with growth. The TFP describes inputs that are being used more efficiently,
such as productivity or technical know-how or human creativity connected with innovation
(Investopedia, 2021). The TFP was often used as an explanation for the growth of the
Asian states during Japan’s economic boom in the 80’s (which already started in the 50’s)
or the economic growth of the tiger states from the 1960s to the 1990s (World Bank,
1993).

36


https://www.oecd.org/sti/ind/input-outputtables.htm

China
1,02
1,00
0,98
0,96
0,94
0,92

0,90
2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

—e&—China 0,943 0,954 0,937 0,958 0,98 0,987 0,99 1 0,982 0,99

TOTAL FACTOR PRODUCTIVITY AT CONSTANT NATIONAL PRICES FOR CHINA

—@— China

Figure 3.5: Total Factor Productivity at Constant National Prices for China based on own figure.
(following https://fred.stlouisfed.org/series/RTEFPNACNA632NRUG, 2019.)
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Figure 3.6: Total Factor Productivity at Constant National Prices for United States based on own
figure. (following https://fred.stlouisfed.ora/series/RTEPNAUSAG632NRUG, 2019.)

Concerning the TFP of China, there has been massive critique on its economic develop-
ment by western scholars. Especially Krugman in his paper “The myth of Asia’s miracle”
from 1994 hideously criticized the Chinese economic boom as a mere accumulation of

inputs based on less efficiency. The extent on how unique China’s growth in comparison
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to other Asian countries is, is still not very clear even to this day (Sun & Troilo, 2011, p.
657).

However, what is considered true is, that emerging markets like China, India and Russia
rely heavily on the industrialized countries increasing their own exports. These emerging
countries are developing from the labor-intensive shoe and clothing industry to more cap-
ital-intensive goods. Developing countries like Bangladesh and Vietnam took over these
industries to fill the void left by the emerging countries. Now these emerging markets and
their corporations are also heavily engaged in offshoring activities (Hanson, G. H, 2012,
p. 52). There is a differentiation between countries “stuck” in the assembly stage” and
emerging markets slowly proceeding to improve to the manufacturing stage. The latter is
the stage some Asian emerging markets like Hong Kong, Korea, Singapore, Taiwan and
to an extent China is, while many countries in Latin America, for instance Mexico and
Brazil remain in the assembly stage (ibid, 2012, p. 47). While in the late 90s and early
2000s China was in the process of processing plants that assemble imported parts (as-
sembly stage), it has now differentiated and evolved its approach to globalization
(Feenstra & Hanson, 2005). As in industrialized countries, companies in emerging coun-
tries will operate in offshoring activities to save factor costs and to restructure their pro-
duction process. The difference is that gaining access to better inputs for production plays

a much more essential role in emerging countries than in industrialized countries.

There are two major challenges for the Asian countries mentioned above. First to inte-
grate themselves closer to the main market of technology, which is still heavily dominated
by some western countries, initially by the United States and secondly to invest into edu-
cation. In China’s example this means to broaden the level of education also to other
regions in the country, which are not directly or not too far away located from the yellow
and East China sea. The reinforced opportunities to outsource services also require a
higher level of education and will disadvantage groups with lower skill levels, if education
is not redistributed accordingly. China’s main problem is the education level schism
across its regions. The number of undergraduates per 10.000 population is a significant
indicator to show the education development in a region or a nation. In China, the three
provinces with the greatest number of undergraduates per one hundred thousand popu-
lation are solely in the east. Contrary to the east, Yunnan, Guizhou and Tibet are the
provinces with the least number of undergraduates and all of them are located in the west.
The rate of higher education to GDP growth follows a similar pattern (Wang, L. & Xiao,
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W., 2017, p. 6796). Chinas main task is to formulate a long-term plan to support the de-
velopment of education in the poorer western region and to increase the performance
level of businesses located in the west to further prepare for outsourcing opportunities.
The integration of the non-eastern regions in China will also increase political stability in
the country, which is only convenient for its offshoring activities and its strategic innova-
tion objectives. In economic policy and political science, one of the main fundaments to
ensure economic prosperity and innovation is political stability (Posner, A, 1997). Income
inequality and a huge percentage of poverty will lead to political instability. Social neglec-
tion will lead to riots and violence. The history of threshold countries is filled with political
instability and thus negative consequences on economic prowess. Some emerging mar-
kets have tremendous authoritarian traits, for instance China. The upcoming decades will
show how emerging markets will deal with increasing demand of civilians on democratic
participation. This will obviously influence the economic stability and economic perfor-

mance of their respective country.

To summarize, although many emerging countries are benefiting from the offshoring phe-
nomenon and are experiencing an enormous economic growth, there are still many prob-
lems and uncertainties regarding the future. Emerging economies are also driven by their
own social problems and are caught up with economic problems. These include growing
inequality as well as educational, infrastructural and institutional constraints that are being
dismantled. It has not yet been decided who will be the winners of the benefits of global-
ization and whether social goals can also be achieved through globalization. Technolog-
ical change is also inextricably linked with the consequences of globalization. The eco-
nomic growth is in large part due to technological developments. At the same time, the
technological innovations have a destabilizing effect, especially in regard to the impend-
ing loss of jobs. Due to the COVID-19 pandemic the globalization agenda may undergo
significant changes of either revolutionary or sustainable nature. This will be now dis-

cussed in the second half of my thesis.
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The pandemic and the global supply chain

4.1. Introduction

The pandemic has moved the boundaries in nearly every possible direction and set on
alarms in every industry or segment which exists. For the so-called western world, this
was a shock, as the world we knew it was put on hold and we had to limit our freedom.
Something, which sounds blasphemous in our liberal and individual driven society. Eco-
nomically speaking, the supply chain disruption left it scars. One of the most popular ar-
ticles by Tonby and Woetzel (2020) stressed the fact that we will have to move from
globalization to regionalization and that the Asia world could prove its ability and emerge
as winners after the pandemic. In the wake of this crisis, we could observe a massive
restructuring of supply chains, by production and sourcing may move closer to the end
consumers and companies may be driven to regionalize their production chains and near
or backshore (Tonby & Woetzel, 2020, p. 5). In other words, the current model of global
supply chains shows to be an anomaly, especially for commodities with a concentration
around vulnerable nodes. The magnitude of this pandemic is yet to be seen. How are we
going to look at it come 10, 20 or 50 years? It is very well possible, that we will look at
this event like historians, economists or intellectuals look at the fall of the Berlin wall, or
the collapse of Lehman brothers in 2008 and the economic crisis back then with the sub-
sequent rescue of the financial sector by governments. We live in a time of tensions and
adversity. Protectionism versus Globalization, political left versus right, the shifted role of
discourse (over truth) in a post-modernist world are examples for these tensions. Narra-
tives become more important than data and the sensation of the backstory of “tensions”

are massively pushed by the media, since we live in a world which needs an adversary.
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The COVID-19 pandemic makes those other tensions visible, but also replaces them
strongly. At the same time, it introduces new discussions on how politics and economy
(international business) can be done. Some of these discussions resolve around the dig-
ital world, other operate on tourism and how experience could go virtual, if tourism is not
possible? Other discussions question the main notion of the 20" century, which is com-
petitiveness. Can it be replaced by cooperation, collaborative intelligence, digitalism and
co-creation? What about supply chain management? Can it be replaced by virtual supply
networks, while still achieving the same level of minimizing costs and optimization like
traditional supply chains do? Obviously, it is not the topic of this work to discuss or even
to answer these questions, as they are too far-fetched. But when discussing the COVID-
19 pandemic, the most important aspect is to draw rational conclusions and not to stick
too much in the past in between older tensions. Then we can be innovative and try pat-

terns that have not been tried before. The COVID-19 pandemic may be a chance for that.

4.2 The disruption of globalization and offshoring

Globalization is everywhere. It has many dimensions and wherever we lay our eyes on,
we will not see many things in our life, which is not affected by Globalization. Dr. Nayef
Al-Rodhan and Gérard Stoudmann defined Globalization in their article from 2006 “Defi-
nitions of Globalization” as a process of economic integration, e.g., the transfer of policies
across borders, the transmission of knowledge, as well as cultural stability and most im-
portantly the reproduction, relations and discourses of power (Al-Rodhan & Stoudmann,
2006, p.3). Itis an abstract dimension, connotated by some as evolutionary progress and
by others criticized as a destabilizing enforcement on poor countries by rich countries.
Due to the pandemic now, many of these dimensions and characteristics have been ques-
tioned. How severe has or will the pandemic disrupt globalization and thus, offshoring
and outsourcing? This chapter will provide a diagnosis on that matter.

4.2.1 Globalization and Global Supply and Value Chains

The main engine behind production across national borders are the global value chains
(GVCs), efficiency driven with the objective to relocate production to low-cost countries

to save labor and production costs. The expansion of GVCs have exceptionally risen
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since the early 1990s, when the world entered the era of hyper-globalization. This hyper
globalization is characterized by world trade overtaking world GDP significantly due to
low cost of information and communications. This has resulted in the most dramatic turn-
around in the economic fortunes of developing countries, because broadly open systems
are good for the world and for average citizens in all countries (Subramanian & Kessler,
2013, p. 4, 18). In the global economic crisis 2008-2009, this process of hyper-globaliza-
tion stagnated, but resurfaced in the next decade, albeit in the wake of protectionism talks
by several countries. Internationalized firms found out they were exposed to more risk
during and after the crisis when comparing the cost savings from global supply chains
(GSC) with risk exposure from their implementation. Similar to the global economic crisis
in the late 00’s is the current situation with COVID-19. The risks of failure and the costs
of GSC are higher now, than back in 08-09. This is additionally explained because of
higher tariffs due to trade disputes, for instance the US-China trade war. This trade war
under the Biden administration has not made any changes to tariff structures (The Diplo-
mat, 2021). What happens at the very peak of world economy and politics affects us all,
especially the supply chain strategy of the top economic countries in the world. Further-
more, the COVID-19 situation has triggered a reassessment of how not to waste any
resources and further enhance production even with significantly less workforce. Robots
are implemented and more used now in the production area of industries, making it less
expensive in developed countries. Many international companies originating from devel-
oped economies have been re, or nearshoring production back to their home country or
in less risk affected destinations, while further enhancing robots in mass-production and
logistics (Kilic & Marin, 2020).

In supply-chain management (SCM), experts distinguish between operational and disrup-
tion risks. While operational risks are less damaging, as they describe lead-time and de-
mand errors, disruption risks are tremendously worse in damage. Examples of disruption
risks are natural disasters, wars or pandemics (lvanov, 2020). Because of the globalized
structure of GSCs, many companies and thus, countries became very prone to epidemic
outbreaks. The COVID-19 outbreak from the Wuhan area in China is no exception. The
disruption risk type: Pandemics is different in its characteristics. It starts small, but in-
creases in size and infests many geographic regions. Ivanov describes three individual

components typical for SC risks:
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e Long term disruption existence and is unpredictable scaling
¢ Ripple effect and epidemic outbreak propagation in the population

e Simultaneous disruptions in supply, demand and logistics infrastructure

Recent examples include SARS, Ebola, swine flu and COVID-19 (ibid, 2020). Due to this
multifaceted effects and risks, it is not to wonder that COVID-19 might cause long-term
economic disasters in numerous countries across the world. These effects have very
much questioned globalization as the global main model overall (The Economist, 2020).
Not only in the mind of normal citizens, but also at the HQs of multi-national enterprises.
The pandemic is toxic to international business and combined with protectionist intentions
by governments, we could very well see a rethinking on many aspects concerning glob-
alization. This cannot be scientifically proven now as it stands, because we are still in the

midst of a pandemic, but we can still draw our conclusions.

4.2.2 Implications on Multinationals and International Business

One aspect is quite clear: the overall impact of COVID-19 on international business is still
to unfold. We have seen many occurrences in the last couple of years that had a lasting
effect on international business. The departure of the United Kingdom, as well as the
economic policy of the Trump administration combined with volatile energy prices in var-
ious segments had a (negative) lasting effect on international business and management.
Some economic sectors are highly suffering due to the effects of the pandemic, while
others not so much. But it is not only behaviour economic sector, which decides the fate
of companies during times of global disruptions, but also the size of companies. MNC'’s
are more and more fragmenting their value chain by outsourcing value chain activities
where it is most efficient. This has changed over the past 30 years due to major changes
in behavior of global economic activity. Buckley and Strange call these changes and im-
plications in their 2015 article on “The governance of the global factory” global factory
(Buckley & Strange, 2015, p. 2) However, this phrase has been used well before 2015.
Gereffi (1989) used the term “global factory” to represent a global manufacturing system,
where production capability is distinguished to a various amount of developing as well as

industrialized countries. Since the modern era, the costs of internalization exceed the
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benefits, changing the structure of MNESs significantly away from highly internalized insti-
tutions. The market imperfections have reduced because of deregulation and liberaliza-
tion of trade and investment and the rapid development of tele communication, technol-
ogy and digitalization (Buckley & Strange, 2015, p. 4-7). Multinationals and therefore in-
ternational business have more and more become like networks, similar like a neuron,
with branches connecting various branches of the lobal value chain. The networks with
the highest coordination and management control with their value chain partner has the
biggest advantages (Christopher & Towill, 2000, p. 206-208). This network system of
MNCs (Multi-national corporation) promises cost advantages and diversification benefits,
but also comes at a cost, because it increases abruptly the complexity of such a system.
Like everywhere else, reliance on highly complex structures makes it vulnerable to un-
predictable disruptions like pandemics or natural disasters.

COVID-19 and other, similar disruptions in world history are so called supply shocks.
Supply shocks are unexpected, surprising events that change the supply of a product or
trade task. It can be positive or negative and it requires an unforeseen change in price to
qualify as a supply shock. The COVID-19 pandemic was a negative supply shock, be-
cause it resulted in decreased supply and demand (Investopedia, 2020). Many of the
most gifted and economically strongest countries experienced heavy supply shocks, for
instance China, Korea, Italy, Japan, the United States and Germany. These countries are
protagonists in the global value chain, with each of them being an important supplier to
each other in various economic sectors, from manufacturing exports to the automotive

sector. These nations account for about 55 % of the world GDP, about 60 & of manufac-

turing worldwide and 50 % of overall manufacturing exports.

Large economies & Manufacturing EXports Manufactured COVID-19
COVID-19 9 b Exports cases

us 24% 16% 8% 8% 0.1%

China 16% 29% 13% 18% 8.52%

Japan 6% 8% 4% 5% 0.3%
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Germany 5% 6% 8% 10% 0.2%

Italy 2% 2% 3% 3% 2.7%
UK 3% 2% 2% 3% 0.1%
India 3% 3% 2% 2% 0.0%

Figure 4.1: Large economies and COVID-19, based on own figure, 29. February 2020. Sources:
World Bank’s World Databank, WHO)

Any supply disruption and negative (or positive) demand shocks in one of these listed
nations will have global consequences. These global repercussions will slow down trade
substantially not only in the economically speaking most powerful nations, but in the entire
world, resulting in a “supply chain contagion”, which is another word for a global reces-
sion. In this case, the supply shocks in these markets who do the most trade will have
negative consequences on countries, that are much less addressed by the pandemic
(Baldwin & Tomiura, 2020, p. 60-61).

This shows the inevitable consequences the complex interconnective attribute the global
trade market has with its GVC system and it highlights the vulnerabilities of the modern
MNCs. Today’s GVCs are built solely on efficiency and cannot copy with consequences
with high impact disruptions like a global pandemic. This calls for procurement and bal-
ancing efficiency activities, but as well for competitive risk management in global man-
agement. The code word for a better future is resilience management. Lean and effective
value chains will stay prone to unforeseeable disruptions if they cannot build a better
resilience management. It is not only with pandemics, but also small, localized events like
fire, earthquakes, volcano disruptions or floods can have major GVC disruptions. We
have seen examples like this in the last decade, highlighted by the Fukushima incident,
the 2004 tsunami in South-east Asia and on a lesser scale, the 2010 eruptions of Ey-

jafjallajokull in Iceland.
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4.3 Improving Resilience of the Global Value Chain

The one-sided focus of the last decades on lean structures, efficiency and cost reduction
had major consequences for the global economy and thus, for the existence of many
humans all over the world. Due to our ignorance, many people predominantly from poorer
countries and from socially weaker strata all over the world are suffering from the eco-
nomic consequences of the pandemic. We must clearly recognize that traditional risk as-
sessment management cannot deal with future unforeseeable and unpredictable events
like the one we are experiencing right now. That is why MNCs need to adopt new man-
agement models that take the increasing diversity and complexity of risk into account
(Gunasekaran et al., 2015, p. 6810-6811).

These new management models built on the idea of balancing efficiency considerations
with the management of all type of risks could very well be the new agenda set by MNCs.
I have many times already mentioned in my work, that some scholars do predict, that the
pandemic will move MNCs to re-shore some of their value chain activities. But instead of
highly internalizing the organization, it could be much more realistic that MNC will set the
target straight by improving the resilience of the GVC and move away from the one-sided
concentration of profit-maximation and efficiency. The term “resilience” experiences in-
creasing acceptance in the world of (international) management to describe organiza-
tions, economies or societies and their capability to maintain functionality and to learn
from disruptions or other negative events. The term “resilience” originates from Latin and
means to “bounce back, to leap” (Macmillan dictionary, 2021) and describes the current
incomprehensible situation we are finding ourselves since the outbreak of the virus. From
an economic point of view, building higher resilience could be one of the few ways to
adapt to a post-pandemic world. It becomes an important organizational capability to
avoid or successfully deal with similar future catastrophes (Sharma et al., 2020). Common
traditional probabilistic risk assessment and professional resilience assessment are quite
different in their approach. While probabilistic risk assessment tries to forecast disruptive
events and hazards, the latter emphasizes on maintaining functionality and reorganize
more rapidly during disruptions. To foresee hazards and disruptions is a very hard and
unsecure procedure, which is limited in analyzing complex systems, that are character-

ized by masses of uncertainties. The number of large uncertainties is very hard to analyze
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in the probabilistic risk assessment, so increasing the resilience of the system from inside
out to make it more stable against disruptions is the far better way to deal with hazards,
then to try to avoid unpredictable events, which are simply not avoidable (Van der Vegt
et al., 2015). This strategy however goes at the expense of efficiency and productivity
gains that globalization has brought. Moving away from the efficiency driven mindset and
replace its portfolio with different values like economic self-sufficiency could proof con-

venient for MNCs.

4.3.1 Balancing risks and opportunities

There are different consequences embossed on both sides of the coin. As described
above, global value chains which become increasingly regionalized will turn out to be
significantly less affected by global risks and any other supply chain disruptions. But going
that way will also result in a loss of efficiency, due to not allocating resources accordingly
or missing out on realizing higher potentials from specialization. Nearshoring to a more
limited geographical area could also reduce a manufacturing firm’s ability to be flexible.
This could turn out to be a bad consequence when hit by region-specific shocks (Arriola,
2020). The configuration and implementation of a combination of both ways could bal-
ance the risks and opportunities in a respectable manner. Investing in the creation of
resilient value chains could enhance the balance of risks and opportunities. This notion
was discussed way before COVID-19 and similar disruptions. Helena Carvalho et al. de-
scribed in their article “Supply chain redesign for resilience using simulation” from 2012
two fundamental characteristics, where resilience could be designed-in by implementing
the following responsiveness capabilities: Redundancy and flexibility. These two capabil-
ities are resilience amplifiers and can be used by MNCs as a strategy to deal with disrup-
tions by increasing responsiveness capabilities through the usage of redundancy and
flexibility (Carvalho et al., 2012, p. 331-332). Flexibility goes hand in hand with redun-
dancy and is defined as the skill set to restructure previously existing capacity, while re-
dundancy is described as a share of additional capacity as a replacement for the loss of
capacity resulting due to disruptions and disturbances. There are many ways on how

redundancy can be done, the most common form however is the easiest one: Make sure
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to keep some resources in reserve so they can be used in times of disruption and uncer-
tainty. This can be done through multiple ways, for instance by having different and vari-
ous suppliers, extracting safety stock from these suppliers and thus, having an amount of
overcapacity. These are one of many safety measures MNCs can take to lower the like-
lihood of negative GVC disruptions. Either way this comes at a cost for MNCs, as trans-
portation costs increase, while efficiency decreases, because the safety stock is being
piled up in times where no disruptions are experienced. This causes an underutilization
of already existing resources.

Carvalho et. al argue that the measures against disruptions (additional suppliers, safety
stock, back-up stock) can be seen as an insurance against uncertainties. Due to that
‘insurance premium” MNCs can adapt faster to significant changes. Psychologically
speaking a company’s consciousness may be more resilient to uncertainties and more
innovative and consequent in its decision making due to the safety measures it took by
creating safety stock and capacities. This flexibility may allow companies to adapt faster

to significant changes in the global value chain.
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Figure 4.2: Enterprise vulnerability map based on own figure (following: Sheffi, Yossi & Rice, Jr,
James. (2005). A Supply Chain View of the Resilient Enterprise. MIT Sloan Management Re-

view.).

The figure x shows various “vulnerabilities” a company can suffer from and the severity
of the consequences of each disruption. Maps like these can help companies to prioritize
their actions against disruptions. Depending on the company’s position in the competitive
market and its responsiveness in the supply chain it will either lose market share after
experiencing various disruptions listed above in figure x or solidify their position or even
successfully upscale (Sheffi & Rice, 2005, p. 44-45).

Everything written above is summarized in Figure x below. Investing in redundancy in-
creases costs, but also the firm’s flexibility, while the efficiency decreases. This will lead
to an equilibrium between efficiency, redundancy and flexibility with the main objective to

create more resilience and thus minimize a MNC’s vulnerability and global value chain

risk.
Transportation
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Figure 4.3: Effects of Global Value Chain Resilience based on own elaboration and figure.
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It is to be acknowledged that these risk-mitigation models surrounding the creation of
resilience are still in their infancy. It will take some time and definitively some cross-ex-
amination by scholars of international business between various companies and multina-
tional corporations around the globe. COVID-19 can be used as a collective mass exper-
iment to find further results on that subject. This can be done classically empirical by
subjecting hypotheses to this topic on different levels of aggregation (individual, organi-
zational, national) or by working with individually selected case studies.

These past decades MNCs have been the ones to orchestrate the global value chain
solely based on maximizing efficiency. By doing that MNCs have got increasingly vulner-
able by risks and disruptions. The main point of this chapter was to show how important
higher resilience is to withstand disruptions in the global value chain. This chapter or even
this work’s proposition is not to bring arguments against offshoring or globalism, but to
point to the possible vulnerabilities of modern MNE as an organizational form. The act of
separation of basic functions and activities within a corporation’s boundaries is highly
risky. The effects of COVID-19 in 2020 reflect that. But not only pandemics, also trade
wars and other unexpected critical events have shown that phenomenon. MNCs need to
find the correct balance between focusing on efficiency without falling vulnerable to risks
and emphasize on building resilience, without becoming excessively uncompetitive and
disadvantage supply chains. However, this dilemma is not new to decision makers, con-

sidering how many decades it has already been an issue before.
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5

The process of reshoring to Europe: Concepts, case
study and frameworks

5.1. Introduction

The topic of internalization covers a large proportion of my work. One important part of
the internalization framework is the phenomenon of reshoring. In my last chapters | have
written a lot about offshoring, outsourcing and its relation to the global value & supply
chain, as well as increasing the security of supply-related policies through establishing
GVC-resilience. Out of political reasons, the notion of offshoring has become increasingly
important in the world, particularly in the European Union and in the US. The international
order in the wake of supply shortages due to the pandemic has ultimately changed to the
geopolitical rivalry between the United States and China, while the European Union takes
somewhat a secondary role in this fierce competition. The evidence on reshoring high-
lights, that in the last decade reshoring activities are on the rise, especially in certain
industries (more on that later). In the United States during the final months of the Trump
administration in 2020, reshoring created more jobs than FDI, primarily in the transporta-
tion equipment and electronics sector (FDI intelligence, 2020). On a political policy level,
Japan’s reshoring strategy is to directly pay companies to shift production back home,
especially from China (Japan Times, 2020). This could very well work as an impetus for
other countries to do the same, especially with insecure supply chains all over the world
due to the further unpredictability of the COVID-19 pandemic and its various mutant

strains.
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In this following section, which will be the most relevant section of my thesis, | want to
emphasize on the European Union, the industries and companies in relation to reshoring.

It will discuss the following key points:

e Certain European industries

e Its likeliness of reshoring activities

e Possible places of nearshoring/backshoring

¢ Reshoring before COVID-19 pandemic

e Strategic autonomy (the competitiveness of the EU economy)

e Empirical evidence on reshoring based on case studies operating on specific prod-

ucts

There are many sectoral potentials for the European Union for reshoring out of different
reasons, which are either political or economic. Due to the COVID-19 pandemic, sectors
which out of political reasons undergo reshoring processes tend to increase, because of
regional competitiveness and possible product shortages and supply security.
Furthermore, the following chapter will present reshoring-related policies after COVID-19
enabled by two key trading partners of the European Union: The United States and the
Russian Federation. This will showcase that there are examples of successful reshoring
activities in other countries, but it can only be taken as an exception to the general rule,
which is that overall reshoring policies implemented are still very limited.

To the end of this main chapter, | will present two case studies out of two different indus-
tries with two different factors: One case study out of the electronics industry, driven by
economic factors and one case study out of the pharmaceutical industry, but this time
driven by political reasons. The result of this case study will showcase the line of approach
of future reshoring dynamics in the European Union. This marching course will be heavily
dependent on political change and the intention and willingness of policy makers for over-
all policy change.
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5.2. Reshoring of production activities in European manufacturing

The onset of reshoring production activities in Europe is heavily connected to the renais-
sance of geopolitics and the change of the international trade order, especially now during
this Coronavirus catastrophe. The discourse about the division of labour and production
is very old. Adam Smith and Emile Durkheim discussed consistently multiple possibilities
of how to divide labour and production in their books, the latter especially from a socio-
logical point of view. Adam smith accentuated that the division of tasks would lead to
economic progress and prowess by providing a more efficient means of producing goods
(Vincent-Lancrin, S, 2003). Over the following decades well into the 20" century, the
(neo)liberal economic school of thought argued consistently, that decision on the location
of production should solely be decided by market actors and protagonists and not by the
government. Governments should primarily reduce and at best, demolish barriers and
reduce any tariffs to trade. Any action should be based on considerations of efficiency
(Slobodian, 2018).

What followed was the golden age of globalization from the 1970s until 2007/2008 finan-
cial crisis, when global trade and FDI plummet. Since then and particularly during the
2010s, international operations did not rely too much on investments in physical assets.
Non-equity modes (NEMs), besides greenfield cross-border investment projects and FDI
one of a few entry strategies into foreign markets became more prominent. Exporting and
contractual agreements were routes to choose from (Entry strategies Weebly, 2019). Of
course, the progress of technology assisted MNCs who heavily internationalized through
NEMs in reaching markets worldwide through digital channels and without any significant
physical presence. Adding the growing vulnerability of global value chains (see chapter
4) and geopolitical and worldwide instability due to trade wars and pandemics, it is no
wonder that there is a slight trend towards near — and backshoring activities. This trend
aligns with the worldwide slow growth in world trade and cross-border investments since
several years. This relatively new phenomenon, coined “slowbalisation” by the Dutch
trendwatcher, author and economist Adjiedj Bakas describe the increasing regionalization

of economies (Financial Times, 2020).
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Figure 5.1: The amount of world trade in terms of world GDP in percentage based on own figure.
(following: data.worldbank.org, 2020.)

The percentage of trade in terms of world GDP has not increased drastically in the last
10-12 year, after experiencing a very healthy period between 1986 and 2008, where the

contribution trade made to global FDP was fairly remarkable (see Figure x).

Looking at all these figures and data’s | have collected so far in my thesis, it is surely not
wrong to allege that COVID-19 is not alone responsible for increasing reshoring activities
from companies all over the place. There is a pre-existing trend towards more regional-
ized economies and thus, reshoring actions. The observation that COVID-19 could ac-
celerate companies’ motivation to reshore and nearshore in the near future and further
incentivize a supply chain rethink has its eligibility.

In the following chapters | will further discuss nearshoring in the context of the European
Union, starting with the factual record on reshoring pre-COVID-19.

5.2.1 Reshoring before COVID-19

The empirical record on reshoring pre COVID-19 does not go much in depth and most
studies concentrate on specific industries or regions. The Austrian scholar Bernhard
Dachs from the Austrian Institute of Technology has contributed a lot to the research on
backshoring before 2020, together with S. Kinkel (2013) and C. Zanker (2015). In these
studies, the years between 2007, when Romania and Bulgaria joined the European Union

and 2015 are being examined. These studies heavily rely on intra-European Union
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reshoring and reflect the first “serious” impulses of backshoring activities after the finan-
cial crisis of 2007-2008.

In all these surveys and studies data from the European Manufacturing Survey (EMS) is
being used, covering a significant number of companies in the European Union. Between
2007 to mid — 2009 3 to 7 % of all firms, where data was recorded on, backshoring has
been performed (Dachs & Kinkel, 2013, p.1). In all studies backshoring/nearshoring is a
rare phenomenon. This is not surprising taking into account how much China has risen
during these years and how much the overall internalization environment has changed.
The possibility of backshoring rises with firm size, thus making large firms more adequate
and competent to perform backshoring activities (Dachs & Kinkel, 2013, p.4). In this con-
text, firms who mass produce with more human resources and innovation are more likely
to backshore than firms who produce single units. Backshoring was done by 4.3 % of
2450 examined firms, which is a total of 105 companies. The probability of them coming
from the high and medium - technology sectors was higher than medium to low technol-
ogy sectors (Dachs et al, 2019). The reasons for that will be explained later on in chapter
5.2.3. Out of all countries, Germany has continuously showed the lowest backshoring
level beginning in 2007 up until 2019 with 3.2 % (Dachs & Kinkel, 2013) (Dachs et al,
2019). The dataset which observed several countries showed that Spain, Austria and the
Netherlands engaged with the highest amounts in reshoring activities (ibid). Overall, it
shows that there have been constant slight impulses of companies nearshoring from
China and other Asian countries back to Europe over the last couple of years. However,
the number of companies reshoring back to Europe is still relatively small and thus, this
trend should by no means be overrated.

Another valuable cross-country analysis on reshoring and backshoring was the European
Reshoring Monitor (ERM) which was a project done between January 2015 and Decem-
ber 2018. The project is still existing and to this day considers and observes reshoring
cases in the European Union. It is a monitoring platform which collects information and
data on reshoring cases via different sources, like media, press, literature and TV news.
In addition to that, the monitor creates and updates an online database of materials on
reshoring as references (Reshoring Eurofound Europa, 2021). The methodology of find-

ing evidence of reshoring decisions can be split between three elements: Media monitor-
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ing, monitoring of relevant articles/reports and monitoring of policy initiatives and legisla-
tion implementation, either at EU or national level. The definition of back — and nearshor-
ing used by ERM is mutually aligned: Backshoring is defined as an activity that was pre-
viously offshored and relocated to the home country in the EU, while nearshoring is the
relocation of offshored activities to another country in the European Union, next to the

home country (ibid).

The analysis shows, that there has been an increase in near — and backshoring cases
every year during the period 2014-2018. In 2018, the two countries with the highest share
of cases were Denmark and Sweden. The findings of Dachs et al. (2019) concerning the
size of the companies were overall confirmed, because most of the cases in the Euro-
found (2019) study were implemented by larger companies with more than 250 employ-
ees in total (60 %) (ibid). The countries from which production came home from or was
reshored were mostly members of the EEA (European Economic Area), including Swit-
zerland and the EFTA countries (Iceland, Liechtenstein and Norway) and then from Coun-
tries in Asia. China accounted for 30 % reshoring cases, while the before mentioned EEA
area for a total of 47 % (Reshoring Eurofound Europa, 2021, p. 18-19,).

The greatest number of cases were inhabited by the manufacturing sector (86 %), while
the information and communication sector came second (only 5 %). The manufacturing
sector can be split in five sub-categories, which are defined as the most relevant to

reshoring:

e Wearing apparel

e Food products

e Machinery and equipment

e Computer electronics and electric equipment

e Transport equipment

These five sub-sectors represent 47 % of all manufacturing cases and 43 % of total man-

ufacturing jobs gained (ibid, p. 20).

In summary the collected data highlights that the motivation for reshoring appears to be
continuously stable over the years before the outbreak of the Covid-19 pandemic in late

2019. These reshoring processes are increasing steadily, but are nowhere near at the
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level to say that they are having a perceptible influence on the economy of the European
Union as a whole. The motives for reshoring have been already discussed in my work so
far. For the motives to be implemented, the level of awareness on problem solving must
increase. The Reshoring Eurofound monitoring platform describes a phase several
months before the COVID-19 incident in Wuhan, where the risks of outsourcing and off-

shoring are increasingly discussed within firms:

“As of February 2019, we are witnessing a phase characterized by a greater awareness
of the risks and the hidden costs of outsourcing and offshoring. The geographical disper-
sion of operations may disappoint cost-cutting expectations and compromise product

quality and premium quality positioning.” (Reshoring Eurofound Europa, 2021, p. 35).

This does not come with a surprise, since | have already mentioned in my work, that the
trend towards more reshoring has been observed by scholars well before COVID-19. The
move towards international reconfiguration is being discussed in (large-scale) companies
since several years. The option of “rebooting” its internalization activities can be diverse.
It is not only possible by doing back- or nearshoring but for the sake of understanding |
will stick to those two internalization strategies.

Reshoring in the European Union has been so far an intra-European phenomenon, while
simultaneously the percentage of reshoring from Asia, in toto from China, has risen. While
technology rises, it can be expected that reshoring activities will increase further in the
upcoming years, due to technologies ability to increase productivity and production qual-
ity. This does not mean however, that companies do not continue to follow offshoring/out-
sourcing strategies. The advantages of offshoring/outsourcing its production for certain
companies in specific industries will further exist, albeit in a slightly different way due to
macroeconomic uncertainties.

In conclusion it should be said that these studies mostly operated on a microeconomic
level. The amount of literature on macroeconomic reasons for reshoring is still very
scarce, especially for the current COVID-19 situation. There will be sufficient results on
that in several years and since reshoring is an ongoing process, monitoring this economic

phenomenon in Europe will be crucial.
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5.2.2 Reshoring policies by other countries

This chapter examines the reshoring policies inducted by chosen major European Union
trade partners like the United States of America, where reshoring and the overall matter
of globalization played a huge role in the 2020 elections in November and the Russian
Federation. The purpose of this chapter is to show that reshoring policies and differenti-
ated GVC tactics were long in use well before the outbreak of the COVID-19 pandemic.
In which way the pandemic functions as a catalysator for future trend-setting innovations

in the sphere of globalization is yet to be fully examined.

The public debate regarding China, offshoring and reshoring in the United States has
been very intense in the last couple of years. Already during the Obama administration
there have been fierce discussion about the weakening manufacturing in the US. During
the Obama administration, the then president Obama highlighted the creation of the pri-
vate “Reshoring Initiative”, a platform which spreads the message of reshoring production
back to the United States. It helps manufacturers and suppliers on how to effectively meet
the needs of their local customer to battle against the lower priced offshore competitors.
On the platform, successful reshoring activities from American firms have been made
public for interested companies to take note (Reshorenow, 2021).

The willingness to “buy American” by American citizen is high. Eight out of ten consumers
would prefer to buy an American product to a foreign one. Additionally, 60 % of Walmart
shoppers are willing to pay 10-15 % more for items made in the United States (Kinkel,
Pegoraro and Coates, p. 189, 2020). With the help of government support and the
knowledge of consumer buying preferences for products made and labelled “made in the
USA”, American manufacturers can enjoy major benefits in direct competition to foreign
manufacturers. The policies for supporting reshoring activities by manufacturers in the
EU and the US is very different. Both in the Obama and Trump administration, policies
were inducted to supplement US companies to produce and buy in their home country.
These policies could be lower corporate tax rates, or local incentives for companies to
produce at home or even direct pressure on American companies. The American way of
supporting reshoring activities relies heavier on the practice of subsidizing (Kinkel, Pe-
goraro and Coates, p. 191, 2020). However, in reality many American companies still

engage in offshoring activities, simultaneously to deploying reshoring strategies. Accord-
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ing to Oldenski reasons for that are because offshoring could make sense for one pro-
duction line, but for another reshoring could be the better internalization strategy (Olden-
ski, 2015).

In comparison to the European Union reshoring is a dominant topic for policy makers in
the United States with the main point of discussion circulating around the notion of bring-
ing back jobs to the US. In 2017 about 190 000 jobs were announced due to reshoring
(and FDI), which was the highest since records began. In comparison to the amount of
manufacturing jobs lost in over 20 years (5 million), this is perhaps slightly gratifying for
the people who had to endure this life changing situations (Kinkel, Pegoraro and Coates,
p. 186, 2020). Kinkel et al. further describe the surge of manufacturing jobs in their article

“Industry 4.0 and Regional Transformations”:

“For the first time in decades, more manufacturing jobs are returning to the US than are
going offshore. Reshoring, plus foreign direct investment (FDI) surged in 2017. Manufac-
turing job announcements reached 171,000, up 50% from 2016 and a remarkable 2,800%
from 2010. This brings the total number of manufacturing jobs brought to the US from
offshore to over 576,000 since the manufacturing employment low of 2010. The 171,000
reshoring and FDI job announcements equal 90% of the 189,000 total manufacturing jobs
added in 2017.7% (Kinkel, Pegoraro and Coates, p. 187, 2020).

These numbers clearly show that reshoring activities were already in use well before the
COVID-19 incident years later and further proves my hypothesis, that the COVID-19 pan-
demic could work as a catalysator for future trend settings concerning reshoring activities
by companies, which mostly pursue an individual customer-oriented strategy in the do-
mestic market, the important value of Industry 4.0 and its effect on globalization and a
reconsideration of the functions of the global value chain. During the pandemic and the
alleged mishandling of the COVID-19 situation by the Trump administration, the global
crisis has diminished many manufacturing jobs since early 2020 by about 700 000 in less
than half a year from March to August 2020 (US Bureau of Labor Statistics, 2021). Even
facing this internal labor catastrophes, the possibility of the pandemic to start a trend

6 Taken from: www.reshorenow.orgq
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towards more back — and reshoring activities by companies could very well happen. Over
160 000 reshoring and FDI jobs were announced in 2020 alone in the midst of the COVID-
19 crisis (Reshorenow Data Report, 2020). This is a surprising uptick in reshoring job
announcements if one considers how dazzled and volatile the year 2020 has been for
American domestic politics. It can be assumed that the newly elected Biden administra-
tion will further show effort to strengthen the domestic manufacturing sector by providing
help to companies who seek to reshore back to the US. However, Biden’s team will center
their activity more towards climate change in comparison to his predecessor and even
the Obama administration several years ago (Joe Biden, 2019). How he plans to combine

it with bringing production back to the USA remains to be seen.

While the US is more directly targeted by domestic reshoring policy makers than the Eu-
ropean Union (see above), there are multiple ways to accelerate reshoring in a country.
Depending on the emphasize every market and region has on for instance cost factors,
“Made in” reputation effect or delivery time and quality issues, options to encourage near-
shoring or reshoring may vary. Nearshoring or reshoring can be accelerated by increasing
production costs in countries that heavily attract offshoring firms, by environmental, finan-
cial or monetary policies or by moving production closer to their respective markets to
encourage flexibility (Platanesi, B & Arauzo-Carod, J-M, 2019). In the United States, it
can be speculated that environmental or innovation policies combined with R&D spending
can encourage further reshoring activities, while reducing harsh tariffs and other trade
policies conducted by the previous administration. In difference to the European Union
the US has different reasons for reshoring. Those so called “push” factors’ are mostly
cost related like transportation costs, costs of sourcing or rising labor costs at the offshore
destination and violation of intellectual property rights and thus the loss of competitive
knowledge. Quality issues seem to be more essential for European companies, while
American companies see the narrowing cost levels between emerging and developed
countries as a crucial point (Kinkel, Pegoraro and Coates, p. 190-191, 2020). Even though
the policies and emphasizes of both the EU and the US tend to differ massively from one
another, reshoring is considered as an important future tool to further validate and enrich

the economic territory of their respective markets.

" Push factors are reasons why people or companies want to leave from a particular place or situation
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Any gains due to reshoring can be offset due to further offshoring activity because of a
strong currency leverage. A weaker currency can demand opposite actions. This leads
me to the next country Russia, another formidable trading partner of the European Union
with an entirely different strategy and reasoning concerning reshoring activities. Over the
last years Russian companies have commenced building their own production facilities
back in Russia. Reshoring has turned to an urgent solution due to the devaluation of the
Russian ruble. Labor and overhead costs have become much cheaper in Russia than in
neighboring countries. Another factor is that southeast Asian countries are moving away
from cheap technologies, the labor force is becoming more expensive, and the prices for
their products are growing. In addition to that an argument pro reshoring is the logistics
advantage Russia has because of its proximity to both European and Asian sales markets
(Izvestia, 2016). This makes the country specifically attractive for foreign direct invest-
ment projects. In 2020, despite the COVID-19 pandemic, Russia still accounted a suffi-
cient number of FDI projects which were implemented, even though the oil price fell during
that period (Ey, 2020). This data shows, that Russia is a favorable target for foreign in-
vestors with long-term plans. The reconfiguration of supply chains will have a lasting ef-

fect on how business is going to be done in Russia in the post-COVID world.

The Russian case shows how reasons of reshoring can either be forced upon and not
entirely voluntarily or motivated out of concerns of the competitive level of the home mar-
ket like in European countries. Both cases are similar because they tend to be dependent
on China. The rise in production costs in China, where average wages tripled over the
last decade is the main economic driver of why the reshoring motive is growing stronger
in the Russian federation (LWla6awknH (Shabashkin), 2017 p. 29). Combined with a dete-
riorating currency, this calls for rapid actions to solidify the Russian market. Thus, under
the current conditions, the use of reshoring in Russia is justified not only from the eco-
nomic point of view, but also from the political one. With the help of reshoring in Russia,
the degree of localization of strategically important industries, especially in the high-tech

industry increases.
The COVID-19 pandemic did not disrupt major international flows in Russia and in the
United States by the end of 2020, there was a rapid recovery in trade in both goods and

services (Mamedyarov, 2021). International Internet traffic and telephony have skyrock-
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eted, and ICT (information and communications technologies) has intensified. The objec-
tive to further develop the reshoring agenda in the US and Russia has not weaken during
the pandemic. In Russia, mainly political reasons like sanctions imposed by the west were
responsible for the increase of reshoring activity, while the American case is very much
dominated by economic reasons like trade wars against China. In both countries, as well
as for the European Union (see next chapter), support for reshoring has been mostly via
indirect routes to encourage FDI inflows, reshoring and innovation creation. As of today,
it is impossible for both countries to say if these reshoring activities may remain isolated
occurrences or are part of a bigger revolutionary change, accelerated by the COVID-19
crisis. At least in some economic branches, new approaches and global trend settings
could be very realistic. | will elaborate on that in the following chapter, focusing on the
European Union and sector-specific potentials for reshoring during the uncertainty with

the ongoing COVID-19 pandemic.

5.2.3 Selected economic sectors and reshoring to the European union

Depending on the industry and sector, there can be various factors (e.g., political or eco-
nomic) that drive geographic shifts and thus the possibility of reshoring and moving pro-
duction back to the home country. Last year's McKinsey Global Institute report (MGI,
2020) analyzed the possibility of value chains to change their geographic location in cho-
sen economic sectors. In the following vertical figure, all economic factors are listed. The
second horizontal figure represents all political factors. These are the political and eco-
nomic reasons for value chains to potentially shift borders in the future. The economic
factors include the geographic shifts that are unfolding, high capital intensity and econo-
mies of scale, that make geographic shifts more expensive and thus unlikely, high
knowledge intensity, that impede geographic shifts, the access to resources, that make it
difficult to shift location, then the demand growth and strategies to locate near consumer
markets, that drive geographic shifts, high product complexity, which reduces the likeli-
ness of geographic shifts, regionalization of value chains due to reducing lead times and
increasing flexibility and lower trade intensity due to product characteristics, for instance

perishable or heavy products that limit the possibility of changing the production location.
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The political factors in the report include security concerns, competitiveness concerns,
sufficiency concerns and future concerns. National security concerns equal to govern-
ments that could intervene in value chains, so they can safeguard technologies with dual-
use, meaning for civilian and military use such as semiconductors and communication
equipment. National competitiveness concerns could push governments to induct indus-
trial policies aiming to capture leading shares in emerging technologies like Al or electric
vehicles. Sufficiency concerns was traditionally always linked to energy-concerns, be-
cause governments drive to be energy dependent and self-sufficient. Due to the COVID-
19 risk self-sufficiency concerns increased the essential factors to food, medical equip-
ment and pharmaceuticals as well. These three factors are highlighted and discussed in
the McKinsey Global Institute Report, while the last political factor is added by me. The
future concerns are yet to be seen as a result of possible GVC agenda changes by the
global economy, because the COVID-19 crisis has amplified profound fault lines in the
functioning of GVCs and exposed the fragility of a model characterized by high interde-

pendencies between various companies across several countries.
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Figure 5.2: Economic factors that drive geographic shifts based on own figure (following: McKin-
sey Global Institute Report, 2020).
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Figure 5.3: Political factors that drive geographic shifts based on own figure (following: McKinsey
Global Institute Report, 2020).

The MGIR® characterizes four main categories of sectors in the value chain, each of them
with different features and facets. These include: resource-intensive products, regional
processing, labor-intensive products and global innovations (MGI, 2020, p. 36,). The anal-
ysis highlights that trade is becoming more regional, especially in the automotive, semi-
conductors, chemicals & food and beverage industry. In general sectors in the global
innovations category are most likely to reshore to the European Union, but some out of
different reasons. Semiconductors, pharmaceuticals, automotive and medical devices are
shifting location out of political reasons, while the electronic sector like electrical equip-
ment and computers shift due to economic reasons. Goods in aerospace, automotive,
chemicals, medical devices and electrical and machinery equipment are increasingly
traded within the European Union (MGI, 2020, p. 45,). Labor-intensive products and re-
gional processing GVCs will geographically shift more in future, but they will not affect the

8 McKinsey Global Institute Report
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European Union much. Labor-intensive products like textiles and apparels are shifted
more and more to South-east Asia due to the rising wages in China (see chapter. 3.2.2.
& 5.2.2). Resource intensive products like agriculture and wooden products are tradition-
ally traded within the European Union, even though since the economic recovery of global
players, the global demand for wood has risen and led to shortages of wood and steel in

Germany, thus boosting trade outside the EU (Newsline, 2021).

The aspect of future is profoundly important in the topic of possible new types of global
supply chains. Industries can be classified in different trajectories for GVCs, which in turn
can be differentiated into GVC-intensive industries, geographically distributed industries,
which both belong to the primary manufacturing sector and service industries with the
archetypes distributed, lower value and concentrated, higher value. These industries can
be systematically measured by the different trajectories. One such a model encompass-
ing the relevance of different trajectories by industry was made by the 2020 World Invest-
ment Report by the United Nations conference on trade and development (UNCTAD).
The classified various trajectories develop each GVC segment and frames it into them,
resulting in four different trajectory archetypes: Reshoring, Diversification, Regionaliza-

tion and Replication. The elements of the four trajectories are as follows:

Re-industrialization Sustainability Glocalization
Redundancy Platforms —— :
Protectionism ) SO [FEEsT Self-sufficiency
Asset-light Development o
Knowledge-seeking Ol coordinati MP""“‘"QT e minimizati
igital coordination rade minimization
Centralized production ) CrEssrTE 5 .
Services o Market-seeking
. Servicification )
Domestic Trading blocks - .
. - Digital twins L
) Disintermediation Customization
Advanced economies : Local sourcing .
Divestment Teleworking Near-shoring
Automation Digitalization . ; . Distributed manufacturing
Regional integration
Au}tl:n]i{;gon Digitalisation Regional integration New technologies
Service processes Sustainability Distributed manufacturing

Protectionism

Figure 5.4: Elements of trajectories based on own elaboration (following: UNCTAD, World Invest-
ment Report, 2020).
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In the center part of the figure the main elements of each trajectory are enlisted. Beneath
of each trajectory the key drivers are listed, while in the circular figure of each trajectory
the prevalent industries are stated. In the case of reshoring the key drivers are higher-
technology and GVC-intensive industries. Each trajectory has a different impact on inter-

national production:

Reshoring:
e Shorter and less fragmented value chains
e More concentrated value

e Less offshoring, as well as less outsourcing.

Diversification:
e Higher fragmentation of supply chains
e More concentrated value added

¢ Increased offshoring and outsourcing of services

Regionalization
e Shorter physical supply chains
e While steady level of fragmentation
e Geographically distributed value added

¢ Increasing level of outsourcing.

Replication:
e Shorter, less fragmented value chains
e High geographical distribution of activities
e More concentrated value added

e Higher outsourcing activities

In the reshoring trajectory the most crucial elements of modern GVCs are being chal-
lenged, namely offshoring and the fragmentation of tasks (World Investment Report,
2020, p. 156.). Advanced technology like automation and robots play a key role. In the
sector of manufacturing, the reshoring trajectory is essentially relevant for the higher-
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technology industry (e.g., automotive and machinery and equipment electronics). Protec-
tionisms is also a key driver in this trajectory, because some high-tech industries either
provide important goods, for instance medical equipment or because they are considered
as crucial industries by the government, such as the automotive sector or the electronics
industry (ibid, 2020, p. 157). To sum up it can be said that the trajectories provided in the
World Investment Report reflect on possible directions international production could take
during this decade. Robotics, A.l., automation processes and imposed protectionism by
governments who push for self-reliance are the main drivers for reshoring in the European
Union. Figure 5.5 shows how GVC-intensive/higher-technology sectors like automotive
or the electronics and machinery industry are those industries most likely to reshore next

to distributed services like retail trade and transportation and logistics.
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Figure 5.5: Relevance of reshoring in the European Union by industry based on own figure (fol-
lowing: UNCTAD, World Investment Report, 2020).

In summary, this chapter applied to reshoring processes in the European Union by sec-
tors in which there is a certain degree of agreement that high-value industries are the
ones most likely to reshore/nearshore back to the European Union. The observation
made in this chapter that some sectors are more likely to experience reshoring are to be
analyzed with care and caution. This subject is very complex and it is very hard to deter-
mine exact numbers, hence the scarce sources on reshoring, especially after the eco-
nomic shutdown due to the pandemic in the first quarter of 2020. The fact is that a trend
can be observed, but tendencies and movements, in particular of economic nature can
shift very fast. Many of these sectors discussed in this chapter are highly heterogenous.
The electronics industry for instance has many specific niches where reshoring is more

likely to happen.

In my next chapter | will write a case study analysis on one such product of the electronics
industry: the semiconductor. It is a global key technology and therefore highly essential
for the economic prowess of the European Union. Afterwards | will discuss the second
case study: Pharmaceuticals. The pharmaceutical industry is primarily interesting in the
context of the COVID-19 crisis and it has potential for future reshoring schemes to further
improve the European pharmaceutical industry and to increase access to medicines for
patients, in particular in period of crisis.

5.3 The diversification of the manufacturing footprint in the microe-
lectronics and pharmaceutical industry

5.3.1 Introduction

Both pharmaceutics and semiconductors are labeled as KET (Key Enabling Technology)

products. Both belong to a branch within the KET family® under the header of micro tech-

9 Others are: advanced manufacturing, advanced materials, photonics, artificial intelligence
and security and connectivity
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nology in the case of semiconductors and life science technologies in the case of phar-
maceutics. These products characteristics are mostly related to high capital expenditure,
rapid innovation cycles and associated with highly skilled employment (Interregeurope,
2021). These technologies are highly essential for Europe’s economic competitiveness
and for its citizens, because they operate and find solutions in societal challenging areas
like global warming, the health industry and reducing dependence on fossil fuels.
Microelectronics such as semiconductors have become indispensable in today’s high
technological society. It is a GPT device and thus a technology that can affect an entire
economy on a global level (lgi-global, 2021). The global microelectronics industry is highly
fragmentized and internationalized. The fragmentation is characterized by a task-frag-
mentation due to the product’s complex nature, which has a strong effect on the whole
microelectronics industry. Their immense influence on different industries is shown by the
fact that semiconductors as part of the microelectronics family is found in different down-
stream industries and end-products, for instance computers, cars and smartphones
(Dornbusch, p.13, 2018).

The vulnerabilities of supply chains in times of crisis due to shortages and export bans,
while simultaneously demand surges was visible in the context of the global COVID-19
outbreak in 2020. The health system was partially overwhelmed in late March 2020 in the
European Union, which afterwards the European Commission tried to tackle any prob-
lems concerning shortages and national stockpiling. This phenomenon is not entirely new
and COVID-19 just highlighted an issue, which haunts the European Union since 20
years: there is a problem with drug shortages in the European Union and the problem
could very well be associated with a range of outsourcing activities over the last decades.
Shortage notifications in 14 OECD countries between 2017 and 2019 soared by more
than 60 % and the number of shortages increased 12-fold since 2008. (Grumiller et al.,
2021, p. 25-26). The European Union shows effort to continuously monitor the impact of
the pandemic and possible future calamities on pharmaceutics supply chains to prevent
possible shortages. The EMA is acting as the central protagonist in coordination with all

European Member States to hinder any possible supply disruptions.

In the following section both case studies will showcase the structure and dynamics of

10 General Purpose Technology
11 European Medicine Agency
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each GVC, its vulnerabilities and its capability for reshoring. | will specifically emphasize
on each segment’s potential for reshoring. The primary technique | am going to use is the
pattern matching technique to get the best results. By doing that | am bound to find the
internal validity of the case study by comparing the empirical and predicted patterns (Yin,
2003, p. 143). If they are similar, the case study can be validated. Each case study sec-
tion concludes by giving policy recommendations and an outlook on the future, with a new

possible variant of GSC.

5.4 Case study: Pharmaceutics

The pharmaceutical industry, often cited as a priority for reshoring, has been declared by
many officials as the primary target for reshoring concepts, due to its vulnerability of short-
ages, non-transparency, and supply chain disruptions (Centrum fiir Europaische Politik,
2021). For a better in-depth examination and overall understanding | will start with the

industries global value chain.

5.4.1 The pharmaceutical global value chain

The pharmaceutical industry is relatively young on a historical level. It only started to
develop rapidly after the events of the second world war. From 1850 to 1945 most phar-
maceutical products were produced by simple methods (Haakonsson, p. 78, 2009). The
industry experienced a huge breakthrough after major discoveries like penicillin were
made during and after the second world war. During the last decades the industry enjoyed
a complete transformation into one of the world’s most rewarded industries, due to the
rules of the free market, competition, lower wages by new competitors like China and
India, scale effects, buyer orientation towards price and quality and the establishment of
organizations like the WTO. Western pharmaceutical industries also induced pressure on
their respective governments to create international standards for the protection of patent
rights, which resulted in the creation of the TRIPS!? agreement (ibid, 2009, p. 79-80).

Due to this the pharmaceutical GVC dynamics are characterized by different aspects:

12 Agreement on Trade Related Aspects of International Property Rights
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e 3 paths of drug development
e 4 stages of drug creation

o 3 differentiated GVC approaches

Distribution Discovery

Drug
creation

Manufacturing Approval

Figure 5.6: The four key stages of drug creation based on own elaboration.

There are 3 types of drugs with different development stages and cost values: new con-
cept drugs, precedented drugs and generic drugs. New concept drugs are the most inno-
vative creation, targeted to cure diseases and thus the drug development type with the
highest cost. Precedented drugs are less expensive and its concept builds on existing
developments. The latter, generic drugs, are the least complex innovation and are asso-
ciated with the lowest cost value. It skips the first two stages of the product development
(see figure 5.7) (Kedron, P., Bagchi-Sen, S., 2012, p. 817). The 4 stages of drug creation
are pretty common in any global value chain, associated with discovery of new drug con-
cepts through massive R&D, the approval of a creation, then the manufacturing and sup-
ply of approved drugs and lastly the global distribution and successful marketing of the
new product. After completing stage 3 and 4 the product enters the industrial scale (see
figure 5.6) (ibid, 2012).
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Global pharmaceutical value chain
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Figure 5.7: The global pharmaceutical value chain and the three types of different drug develop-

ment paths based on own figure (following: Kedron, P., Bagchi-Sen, S., p. 818, 2012).
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This GVC is again differentiated into 3 approaches once it enters the global industrial

scale, depending on the region, patent or non-patent and production networks. They are

distinguished between branded products, quality generics and low-value generics

Variants | Branded Quality Low-value
of GVC products generics generics
Products Patented Life-style diseases, Anti-infective, off
branded patent
generics
Producers | Vertically integrated, Outsourcing by R&D In developing coun-
research marketing and marketing com- try based compa-
companies in Europe panies to low-cost nies
and the US production sites
End
Markets Industrial countries and Industrial countries, Developing coun-

high income groups
in China, India

Middle class groups
in developing coun-
tries

Source: Kedron, Bagchi-Sen, 2020. Haakonsson, 2009.

tries, Government
tenders,
Sub-Saharan Africa

Branded pharmaceutic products are mostly patented, vertically integrated and producer

driven. They are found in developed countries and among high income groups. Quality

generics are buyer driven governed, found in industrial countries and middle-class groups

in developing countries, while low-value generics are not driven, off patent, must have

WHO-quality and are found in developing countries. The latter off patent type is mostly

imported from India and China to the European Union for consumption or export, while

high quality pharmaceutics are produced and processed in the European Union. Generic

products are distinguished between APIs®® and FDFs.'4. APIs is the ingredient of the

drug, which enables a certain effect in the consumer’s body, while FDF is the finished

and finalized drug product, which is created for the final consumption by the body. By this

13 Active Pharmaceutical Ingredient
14 Finished dosage form
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definition, all drugs are a mixture of APIs and other substances to create an DF in the
shape of solid capsules or injectable dosage form (Max Nova Healthcare, 2021).

Like in many other branches and industries in world economy China and India convince
the pharmaceutical industry with low prices, while simultaneously production costs are 10
times higher in Europe than the world market price. There are still some customers who
pay attention to factors like environment, which is why they decide to buy more expensive
products form Europe. More complex products are still being produced in Europe, partly
also because of historical reasons (Progenerika, 2020, p. 53). In FDFs the EU enjoys a
massive trade surplus, while in APIs it has a significant trade deficit, because the Euro-
pean Union imports high volume APIs from East Asia. Since 2000 the Asian market took
over the market with high production volumes, while European manufacturers have larger
production portfolios and smaller production volumes. Since the 2000 Europe is mostly a
producer of complex, smaller-volume APIs in an increasing production portfolio environ-
ment (Progenerika, 2020, p. 18) (Haakonsson, 2009).

When looking at trade, India and China’s dominant position results by specific regions
and industrial parks in their respective countries. Excluding intra-EU trade which is still
very high, these two countries inhabit both the most dominant position the global generics
pharmaceutical market. Like in other sectors and industries there is an increasing chance
of further outsourcing production to other Asian by China and India, mostly to the South-
East region of Asia, particularly Malaysia and Vietnam due to increasing wages and en-
vironmental regulations, especially in China (see chapter 5, section 5.2.2).

To showcase the changing dynamics of the pharmaceutical GVC, where in the beginning
Europe started from a strong position, but was pushed more and more into focusing on
nice products due to the Asian competition is the fact that Europe was clearly outper-
formed by Asia in the production of APIs measured by CEP approvals. CEP (Certificate
of Suitability of Monographs of the European Pharmacopoeia) monitors the drug approv-
als by complying new products with European regulatory requirements. Manufacturers
from Asia increased their number from 183 to 2,369 between 200 and 2020 while manu-
facturers from Europe only grew from 348 to 1,260 CEPs for the same period (Pro-
generika, 2020, p. 3-5). This frequently proves the changing developments in the phar-
maceutical GVC and why some policy makers in the European Union declare themselves

in favour of more regionalized value chains.
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5.4.2 Potential for reshoring

West to east, and back again could be the slogan for the European pharmaceutics indus-
try. Provided that it is ready to pay for it. The strategic autonomy behind the proposition
of reshoring is a challenge for the members of the European Union. The intention of bring-
ing production back to Europe or to neighboring states of the European Union (e.g., Tur-
key, Ukraine) started already several years ago and Europe is not the only region where
these intentions found breeding-ground. The United States also openly discusses such
intentions in politics (Pharmtech, 2021). The main problem is, to put it briefly, the cost
factor with tax payers as possible source of money and/or subsidies by pharma producers

and the government from an economic policy perspective.

The most important objective for the European Union is to prevent any risks of medicine
shortages. For that the European commission declared a pharmaceutical, patient-ori-
ented strategy for Europe to impede shortages, increase stockpiling!® and the security of
supply and production in Europe. This has happened directly as a response to the serious
impact the COVID-19 outbreak had on the European pharmaceutical industry. The key
points of the strategy are to fulfill unmet medical needs and accessibility and affordability
of medicines for customers, providing a competitive industry, strengthened through inno-
vations and digital transformation and reinforce the security of the supply chains to avoid
shortages and be prepared for crises (European Commission, 2020). The last key point
is where reshoring maneuvers could be attributed to. However, in the official strategy
paper of the European commission the word “reshoring” is not to be found once. The
explicit strategy of the promotion of reshoring in the European Union’s pharmaceutical
sector remains vague. Certain politician like German health minister Jens Spahn or Vér-
onique Trillet-Lenoir have managed to speak positively in public about the matter of
reshoring (Politico, 2020). For the decision-makers of the big pharma companies however
the term “reshoring” could symbolize a direct threat to free trade, which is a threat to their
bottom line.

When it comes to FDF, Europe has done its homework, as it is the biggest exporter of
finished pharmaceutical products, meaning the discussion (especially about the resilience

of the supply chain) mostly resolves around low-value generic products which are heavily

15 Required stockpiling of strategic important good by law
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under the control of China, India and overall is a highly decentralized GVC. Global de-
centralization always means a higher level of risk!® (Unleashed Software, 2020).

The issue with APIs from the perspective of the European Union is, that APIs (which
include antibiotics for instance) are highly essential in times of crisis due to its high priority
in times of disaster, like for example in pandemics (Haakonsson, 2009). The most effec-
tive way to mitigate the risk of such shortages would be to reshore a share of such critical
generics. There is a big question mark behind the fact that stockpiling alone could get the
deal done. There are different ways of stockpiling methods - they can be done on a na-
tional level by a smaller scale or on a bigger scale via monitoring done by the European
Union, each with its own advantages and disadvantages. Policy makers should keep that

in mind during the process of evaluating a decision.

According to the European Parliament the issue is the dependance on third countries and

cost-pressures:

“While these shortages may be attributed to numerous factors (...), there is no disputing
the fact that the relocation of plants producing active ingredients and end products has
considerably weakened the sovereignty of the Member States. According to the EMA,
40% of medicinal end products marketed in the EU originate in third countries, while 80%
of active pharmaceutical ingredients are produced in China and India. Indeed, the only
way to save money is to rely heavily on subcontractors in Asia, where labour costs and

environmental standards are significantly lower.” (European Parliament, 2020).

But all things considered, one main root of the issue is missing. It is connected with the
limited profitability for reshoring due to not only international competition and cost-pres-
sure, but also the buyers and their decision making. Buyers in the EU (e.g., institutions,
hospitals etc., not the end buyers) emphasize on a low price, but with the highest degree
of quality as possible. Environmental and labour quality of the countries they buy the
products off are just important only to a limited extent (Raza, W., Grumiller, J., et al.,
2020). This is a major obstacle which speaks against any reshoring intentions. This can

only change by a sudden alteration in buyer behavior, or by a significant intervention by

16 This of course is open to dispute. Decentralized supply chains have a massive risk because there is a possibility of
losing control over operations and a huge disadvantage is the increased operational costs in comparison to central-
ized supply chains.
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politics into the free market by including sustainability standards, which in turn would re-
duce major corporations plans to outsource to new low labor countries like Vietnam or
Thailand. The alteration of buyer preference towards more quality, thus more price and
more resilient supply chains and progressive sustainability standards could open the door
for reshoring or nearshoring/onshoring activities (ibid, 2020). Of course, this is associated
with higher costs for buyers and an increase in health insurance costs and a requirement
for all of that to happen is that these types of “revolutionary buyers” need to engross a

large market share for corporations to change their strategic agenda.

For that everything to happen is highly unlikely and in addition costly. One solution could
be a policy mix of the discussed methods with reshoring, stockpiling and market regula-
tion. In figure 5.8 | have incorporated a possible way for reshoring activities in the phar-

maceutical industry.
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Figure 5.8: A possible way of enabling reshoring in the pharmaceutical industry based on own
figure and elaboration.
Note: Changes in buyer requirements and subsidies/tax incentives are not listed in the figure, as

these are ex ante policies, which work as a prerequisite for the rest to materialize.

Through the alteration of buyer-behaviour the resilience of supply chains can be in-
creased. For stockpiling, various models depending on scale size can be conducted, with
the trade-off resulting between security of supply and cost-effectiveness. Market regula-
tions are a must for any reshoring opportunities to materialize. These 3 key points lead to
reshoring, while the market regulations work as an impetus for reshoring. This happens
in the framework of digital and green transitions, which lead to sustainability standards.
This sustainability standards would increase the strength of the EU industry for low-value
generics at the cost of China and India, once the conditions of payment through subsidies
and tax incentives for the production of off-patent generic pharmaceuticals are fulfilled.
Once reshoring starts, the sampling of specific countries comes into discussions, where
both reshoring and nearshoring activities (e.g., to countries located at the EU’s external
borders) are highly recommendable to keep the portfolio of actions diversified. Out of
cost-reasons, only critical key pharmaceuticals should be re — or nearshored to keep the
pressure on expenditures for buyers low.

In this context all the steps discussed and made evident in the figure require large scale
EU-wide coordination (Kedron, P., Bagchi-Sen, 2012) (Raza, W., Grumiller, J., et al.
2020). This could take time as many inputs in the European Union are not produced on

a significant scale anymore.

To sum up, there are many ways to deal with the vulnerabilities exposed by the COVID-
19 pandemic on the European pharmaceutical GSC. These vulnerabilities, from availa-
bility of products and manufacturing capacities, to high costs and the supply of medicines
which lead to small scale shortages during the outbreak can be consequently dealt with
by either prioritizing the production of low-value generics and APIs in Europe, ensuring
affordability of medicines, the sovereignty of fiscal sustainability and independence and
strengthening Europe’s path towards digital and green innovations. This case study has

examined the possibility of reshoring to be one of these solutions. There is no doubt, that
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it is a radical way to strengthen Europe’s global market position. The question is if reshor-
ing manufacturing can manage its policy momentum well into the future. If in sometime
in future reshoring is employed as a key policy it should be one amongst several eco-
nomic tools available to promote specific policy objectives.

5.5 Case study: Semiconductors

The main objective of this case study is to predict future trends and its potential for reshor-
ing activity in the European market. Therefore, it is impossible to give unequivocal results,
as the outcome lies somewhere in the future. My hypothesis would be that the micro-
chip/semiconductors industry has a great potential for reshoring, but the chance of that
to happen is highly dependent on the development of Asian countries, as well as the

progression of Industry 4.0 (e.qg., digitalization).

First it is imperative to collect data on the overall semiconductor GVC and the competitive
position of the European Union, as well as its fiercest competitors before heading to the
interview. The industries main distinctive feature is the high R&D intensity and the huge
global approach of semiconductors. There is a huge flow of money towards innovation,
which is why there are many companies in different parts of the world who concentrate
on certain steps in the production of semiconductors, meaning that the level of outsourc-
ing is high. These skills are increasingly fragmented and spread across the world, which
is why a semiconductor device could very well cross over 50 countries before reaching
the final step of its production circle. Another noteworthy particularity is the high capital

expenditure of the industry.

Even amidst the pandemic the worldwide semiconductor market is expected to grow up
by 25 % to a total of 551 billion US $ in 2021. Last year it grew by 6.8 % (WSTS, 2021).
As a high-tech device the microchip industry has grown at an incredible pace in the last
decades. There are not many products in any industry that can showcase an exponential
growth. This only demonstrates the incredible potential the semiconductor industry has.
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One of the reasons for that success is a special innovation strategy called “More than
Moore”. The More than Moore approach leads to the virtuous circle of the semiconductor
industry, which explains the spectacular rise since its inception. Due to transistor scaling
a better performance to cost ratio can be achieved, which in turn leads to market growth
and growing investments in new technologies. The circle closes by these massive invest-
ments which drives further scaling (ITRS21/ Arden, W. et al. 2021).

Semiconductor Industry Circle
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Figure 5.9: The semiconductor industry circle based on own figure (following: International Tech-

nology Roadmap for Semiconductors White Paper, 2021).

The More Moore scaling follows the rule of Moore’s law, a historical market demand ob-
servation made by Gordon Moore. The appendix definition of the International Technol-
ogy Roadmap for Semiconductors article written by Wolfgang Arden et al. comes up with
the following definition for Moore’s law:

17 International Technology Roadmap for Semiconductors
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“An historical observation by Gordon Moore, that the market demand and
semiconductor industry response for functionality per chip (bits, transistors) doubles
every 1.5to 2 years. (...) Although viewed by some as a “self-fulfilling” prophecy, “Moore’s
Law” has been a consistent macro trend and key indicator of successful leading-edge
semiconductor products and companies for the past 30 years.” (Arden, W. et al. p. 27,
2021).

This law paved the way for the tremendous success of the semiconductor industry by
“Moore scaling”, which is the process of continued shrinking of the physical size of micro-
chip functionalities (e.g., memory storage) with the objective to improve performance and
to reduce cost per function (Dornbusch, 2018; Arden, W. et al., 2021).

However, this special way of scaling requires huge offshoring activities to be processed,
predominantly to the east Asian region. When the production costs of a specific region
are low and the demand increases, then the revenue of semiconductor sales in general
will expand as well. This is why overall global sales shift more and more to the Asia-
Pacific region. The US semiconductor industry is still the global market share leader with
overall 47 %, while Europe trails with 10 % and the Asia-pacific region with a total of 40
% (China with 5 %, see figure 5.7). (SIA Report, 2020, p. 7). Depending on the subproduct
of the semiconductor the market share change. Europe has the highest stake at the dis-
crete subproduct with 42 %, while for analog semiconductors it trails on second place by
22 % (the US being first). The Asia-Pacific market leads the market share leadership in
sales of memory semiconductors and that by a substantial margin (South Korea with 65
%). Moreover, the Asian market dominates the semiconductor related patent industry with
Japan being clearly on the top with 37 % and Europe with 15 % (WIPO, 2015; ATI Euro-

pean Commission, 2017).
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Figure 5.10: Various diagrams illustrating different data described below, based on own figure.
Note: RoW means Rest of the World. Asia-Pacific incorporates every country from East — and
Southeast Asia, excluding Oceania (following: UN Comtrade, 2020 (WITS); SIA Report, 2020;
WIPO, 2015).

Additionally in total trade percentage Asian countries dominate the market (see figure)
The only noticeable countries outside of Asia with a somewhat relevant trade share are
Germany, Netherlands (within the European Union) and the United States. Germany is
the European powerhouse in the global trade percentage of discrete with a share of 7 %.
Following Decision’s study on the electronic ecosystem, a study specifically prepared for
the European Commission, the EU is strong in “More than Moore” technologies. These
technologies are primarily used in embedded/professional electronics, such as nanoelec-
tronics and semiconductor (Decision, 2020, p. 113). Most of this nanoelectronics pro-
duced from the semiconductor category are used for the automotive industry, an industry
the European Union has traditionally been very competitive in. Other important industries
include Health & care and Industrial & robotics (ibid).

To sum up, the most important economic area in the semiconductor industry for the EU

is in the discrete semiconductor industry. Even though the overall international trade
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share in discrete semiconductors is smaller than in the integrated circuits or memory sub-
product the EU shows an even trade balance in this product type (discrete). The BOT!®
Is the comparison of exports and imports in a specific product line or industry which can
reflect the overall competitiveness due to a stable net balance.

Taking all these criterions into account the scope with the most potential for reshoring in
the European Union’ semiconductor industry is in the field of discrete semiconductors and
More than Moore technology. This trend is hastened by technological progression, such
as new development in digital manufacturing technologies like Industry 4.0 and the 10T*°.
Again, China can work as a role model in that matter, as the government seeks to achieve
greater self-reliance in advanced technologies. The People’s Republic of China works
towards regionalizing its GVCs, particularly its domestic chip industry (Asia Society,
2021).

It is known that Industry 4.0 could play a key role in future reshoring processes. This
applies much more to advanced technological industries. However, it could also go the
opposite direction and trigger location decisions more towards foreign destinations. One
possibility on how Industry 4.0 or 10T could influence location decisions in favor of reshor-
ing are the nullification of factor cost advantages of offshoring locations. Another more
flexible manufacturing process, which could move production closer to important buyers.
The changes induced by Industry 4.0 for semiconductor producers cover new technology,
new business models and new product offers. According to numerous market research
companies these new factors will empower small and medium sized enterprises and
could enhance the flexibility of manufacturing processes (Brand, 2017; Dachs et al.,
2019).

Another important aspect which indicates the future importance of establishing new pro-
duction sites in Europe is the industry’s dependance on consistence R&D and innovation
efforts. Historically R&D centers were built not far away from production sites to access
the specific knowledge established in relevant markets. The rule was to keep proximity
as close as possible (Harvard Business Review, 1997). There is a risk of that to acceler-
ate again, that is why further production capacity needs to stay within the European Union
to strengthen the domestic market. The urgency to keep proximity between production
sites and R&D centers is one of the biggest barriers to reshoring intentions.

18 Balance of Trade
19 Internet of Things
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Another major obstacle is the high capital intensity of advanced technologies such as
semiconductors. With high capital intensity comes the need for highly capable and skilled
workforce and employees. If companies decide to move their semiconductor capacities,
they need to be aware of the vast costs associated with reshoring efforts. This too is a
question of human resource management as the workforce will need to be relocated, or
domestically educated in their respective area. The already highly globalized organization
of the semiconductor industry could discourage companies to plan any reshoring efforts.
The chance of COVID-19 inducted changes in reshoring intentions of companies working
in the semiconductor industry is very low, as the semiconductor industry proved to be

relatively robust during the high time of the pandemic (Dornbusch, 2018; Beattie, 2020).

However, even though there is a high stream of money through the industry with an im-
peccable high capital intensity (a semiconductor fabrication plant could cost up to $4 bil-
lionin 2011) (McKinsey, 2011), which pose as a significant obstacle against any reshoring
intentions by companies, future changes in business strategies, organization, production
processes as well as changes in global supply chains triggered by increasing digitaliza-
tion, streamlining communications, improved resilience of the GVC and innovations in-
duced by Industry 4.0 could lead to reshoring purposes by companies and governments,
not only in the semiconductor branch, but in the advanced technology industry overall.
Major policy interventions will be required for that to happen from the political side. Con-
stant overdependence on oversea production is no way healthy for the domestic eco-
nomic ambitions. Asia and the US have experienced strong support by politics through
policy interventions and various projects which aim to boost the competitiveness of their
respective electronics industry. This needs to happen also for the EU-27 to not lose any
time on the way to support the digital transformation, especially in the electronics sector.
The worst thing that could happen now is for the European Union to miss the boat in the
future by not implementing the framework to create the appropriate environment for the
initiation of Industry 4.0 and the growing digitization. Brussels is eager to extend the
ECSEL?° Joint Undertaking program with the help of the 30 ECSEL participating states.
A total of €10 billion was budgeted to help the European ECS?! market, including semi-
conductors (ECSEL, 2021; Handelsblatt, 2018).

20 Electronic Components and Systems for European Leadership
21 Electric Components and Systems
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All in all, a key recommendation would be not to put too high expectations for future
reshoring actions, even in an industry which has growing potential for forthcoming reshor-
ing activity. In the background of other decisive factors like exogenous shocks and geo-
politics (which have been discussed in this work numerous times) the most important
argument for reshoring in the semiconductor industry would be the evolution of digital
technologies like Industry 4.0 and the improvement of automation, which in turn will ex-
tend a company’s ability to hold additional reshoring production networks.

However, the growing importance of emerging economies and the high capital intensity
of the industry could restrict the effects of the digital revolution significantly. It can be
expected that the so far marginal evidence for reshoring in the semiconductor industry
will stay limited, even after the events of COVID-19. The chances of large-scale reshoring

in Europe are, as things stand today, unlikely.

In the next section | will commence with the expert interview in order to get a more com-

plete picture of the semiconductor case study and to round out my work’s portfolio.

5.5.1 Research design and research method

The aim of this interview is to find out whether the European (in this case predominantly
German) semiconductor industry has a serious interest in increasing the return of its pro-
duction sites to Europe. The expert works at the ZVEI??, the leading sector of digitalization
and pacemaker of technical progress in Germany. In the case study so far, | have dis-
cussed about the reshoring potential of the semiconductor product chain, but not if the
industry itself intends to do that. For that to find out | had to consult an expert directly from
the industry, because this was the only way for me to have a different valuable insight on
the issue.

There was no necessity to interview multiple experts, because the industry is much less
heterogenous in the approach of doing reshoring, than for instance companies from other

industries and their individual ideas and motivations, which differ from each other.

22 7Zentralverband Elektrotechnik — und Elektronikindustrie
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The expert interview was conducted as a semi-structured interview (guided interview),

taking into account the following aspects:

e The guideline interview is a partially standardized interview in which the subjective
viewpoint is in the foreground.

e The interview is conducted with the help of a guide.

e The guide provides a framework for data collection, with the help of which the re-
sults of different interviews can be compared.

e There are no answer specifications for the interviewee, and the interviewees can
freely report, or comment and explain.

e The interviewer asks for permission to take notes or record the interview and he is
obliged to ask the interviewee if they have any questions

e The guided interview includes open-ended questions and only one question at a
time is asked

e The interviewer can determine the order of the questions himself and decides

whether he wants to inquire deeper or not

A semi-structured interview should consist of an introductory text, metadata, main and
sub-questions, sociodemographic data, and consent to be interviewed.

The introductory text includes the interviewer's introduction, information about the

topic, assurance of anonymity if necessary, and a consent form for recording. Main ques-
tions and sub-questions are arranged as in a natural conversation. The readiness for a
further interview should also be clarified beforehand (Bacher, J., Horwath, I., 2011, p. 43)
Jhpiego, 2020).

On this basis, | have developed the interview guideline in the appendix in the course of a
research project. After the interview guidelines were ready, the expert interview was con-
ducted. The interview was transcribed immediately after the interview and analyzed as a

part of this master thesis.
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5.5.2 The interview partner

The search for an interview partner was difficult and it narrowed down to the very last
weeks of my work where | found the right person. Ultimately, | got the contact from the
homepage administrator from the WSTS?3 who recommended me the ZVEI, but always
under the one prerequisite for this data to be treated confidentially. It was not necessary
to find multiple interview partners, because the interview partner stated the status quo of

the company and industry he worked in.

5.5.3 The interview procedure and evaluation

Prior to the interview, the interviewee was sent the questionnaires by e-mail, so that he
could prepare himself in advance. This ensured that interviewer and partner went into the
interview with similar prerequisites. The interview took place via online call, in accordance
with the current COVID-19 safety measures and was conducted in German language. To
ensure a pleasant flow of the interview, the interview was recorded in the evening and

the interview lasted about one hour.

The method chosen for the interview evaluation is the qualitative content analysis
according to Meuser and Nagel. The aim of the method is to work out the common

and typical aspects of the interviews through a thematic comparison. In a thematic com-
parison, statements that belong together in terms of content are summarized in units,

independent of the text passage in which they occur (Meuser, M., Nagel, U., 2005).

There are four steps of the analysis to be taken into account when deciding to do a semi-

structured interview following Meuser and Nagel (Meuser, M., Nagel, U., 1991):

e Transcription
e Paraphrasing
e Headings

e Comparison of topics?*

23 World Semiconductor Trade Statistics
24 This phrase is not the official translation. The German word used by Meuser and Nagel to describe the fourth step
is “Thematischer Vergleich”.
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1. Transcription

The recorded interview is first transmitted into text form. Afterwards it must be tran-
scribed, so the data can be collected from the interview and analyzed. The available
material must be transferred and replicated in a readable form and the conversation
be put on paper true to the situation and content (Meuser, M., Nagel, U., 1991, p. 455).
Every information which is not transcribed for the evaluation is lost. The next step is
to check the transcription. The transcripts are compared with the recordings and cor-
rected with regard to hearing errors. In this step, it is also possible to anonymize the
names of certain persons for instance. Finally, the transcription documents are
checked in order to discover ambiguities or inconsistencies (ibid, 1991).

This step lays the foundation for everything what happens next. The length and se-

lectivity of the transcription depends strongly on the competence of the interviewee.

2. Paraphrasing

Paraphrasing is used to reduce the complexity and ambiguity of the content. The texts
are arranged according to the thematic units. The content is reproduced in one's own
words, true to the text. It is to be noted that with this procedure nothing is misappro-
priately omitted, nothing added or anything distorted from the original. Long passages
can be simplified to the core statement, even if the expert gives the topic a lot of space
(Meuser, M., Nagel, U., 1991, p. 456-457). This step is meant to be protocolled and

with that, only the most important content of the interview.

3. Headings

The individual passages resulting from the paraphrasing are assigned headings,

whereby several headings can also be assigned depending on how many topics were
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addressed in the respective passage (ibid, 1991, p. 458) Thus, the material is con-
densed by thematic assignment and structured. Similar content can be subsumed be-

neath one specific heading.

4. Comparison of topics

The comparison of topics involves comparing the text passages between the different
interviews. By doing that, the data is condensed. It looks for thematically comparable
text passages from different interviews, as well as differences, which are noted in de-
tail (Meuser, M., Nagel, U., 2005). Due to the fact that | only have one person to inter-
view, this step is negligible for my work. The objective of the interview is to summarize
and to grasp the deep expertise of one person who speaks for his industry. Comparing
the opinion on the issue of reshoring of various experts in the industry would be inef-
fective for my thesis, as | am asking for the overall reshoring potential of the semicon-

ductor industry in the future.

5.5.4 Optimization of results

This chapter presents the results of the expert interviews with necessary comments
added. The structure of the results follows the structure of the guideline and the display
of the paraphrasing sector (appendix, section 7.3). The questions are split in two parts.

This is followed by an interpretation of the results found by the expert interview.
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5.5.4.1. The European semiconductor industry in the global supply chain

General Question:

What can you tell me about the nanotechnology industry or more precisely about the
semiconductor industry in Europe or Germany? Is Europe attractive as a business
location in this field?

“t is one of the most important and innovative economic sectors”

“The automotive industry is a European flagship”

“ also need power electronics there. In this section Europe is very interesting for the
world”

General Question:

How massive is the industry in Europe in terms of economic indicators - what are its
strengths?

“Automation is important for the European industry, and this is the sector where Europe
is relatively strong”

“Another big area besides power electronics is sensor technology”

“The sensors are the sensory organs of electronics, and we Germans are very strong in
this area”

“There are only 7 countries in the world that can do microelectronics, and Germany is one

of them”

Lead question:

How big is the offshoring level of the semiconductor industry? How fragmented is
the value chain?
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“Extremely fragmented”

“A chip needs approximately 2 to 2.5 world reversals”

General Question:

Could you give me an example of how many countries a semiconductor device
passes through before it reaches the final stage of its production development?

“Silicon wafer travels back and forth around the world for up to six weeks”
“The Americans do the most important part of the production”

“Each continent plays its own important part in the production chain”

General Question:

You often hear about the term resilience. How is resilience important for the stability
of the supply chain?

“Very important”

“Resilience means perseverance and is extremely important for the global production

chain”

Here the answers were comparably shorter than in other questions. It seems like the

interviewee was not very sure what to say regarding the resiliency of the semiconductor

supply chain.

Lead Question:

How much did the industry suffer due to COVID-19?

“COVID-19 ensured that the impetus for digitization was strengthened”
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“People were forced to stay at home, so companies that are dedicated to digitalization
have made a profit”

‘it was a problem for the automotive industry”

“In absolute numbers, our industry did not suffer as much from COVID-19 as perhaps

other industries”

General Question:

What impact did the trade wars between the USA and China have on the industry?

“The biggest intention of the Chinese is to become self-sufficient in technology”

“The trade wars have had an impact and they will continue to have an impact”

“The nanotechnology industry is far too important for there to be any restrictions”
Again, in this question it did not seem like the interviewee had a lot of knowledge, thus

he responded hesitantly.

5.5.4.2 Reshoring 1n the semiconductor industry

Lead question:

How big is the reshoring potential of the semiconductor industry? How realistic is it
that a paradigm shift could occur here?

“The chance is very small”

*Microelectronics is important because politicians have become aware of how important
this industry is for our prosperity”

“Complete reshoring cannot be the goal”

93



Lead question:

What would the industry think of possible reshoring plans of the European Union -
would they be for or against?

“The industry would like the politicians to support us in rebuilding more production in Eu-
rope”

*Microelectronics want to ensure that they remain a player in global microelectronics”
“The state must invest and provide support, because we need subsidies to remain ac-
tive in the market”

“If we lose our position as one of the microelectronics-producing countries, we will have

a major prosperity problem”

Lead Question:

What is the role of 10T and Industry 4.0 with possible future reshoring activities?

“An increase of new microelectronics factories is demanded”

“These 2 modernization movements will help to push a different kind of reshoring”
“The plant in China continues to operate and we have to build up new manufacturing
capacity”

“There will be only one thing, and that is to build up additional capacity”

“We do not want autonomization or self-sufficiency”
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“We will have to build up and expand production capacity”

“We as an industry are not interested in autarky”

General Question:

In which direction do you think the Global Production Chain will evolve - regardless
of its industry? Will globalization be able to continue to work as it has in the past, or
will there be mandatory changes in the global value chain at some point?

“We must continue to do everything possible which keeps our green planet a green
planet”

“The future innovations will be through electronics and electronics need energy”

“It is with the help of digitalization and innovation that the global production chain will

manage to reinvent itself”

5.5.5 Interpretation

The interview confirmed a few aspects which | already examined in this work and added

other interesting factors (chapter 4 and section 5.2 and 5.5).

The semiconductor industry is massively fragmented as showcased by the examples
given by the interviewee, and the industry did not largely suffer under the consequences
of the pandemic, especially in comparison to other industries. It is not in the interest of
the industry to fully reshore, but there is a need of additional production in the domestic
region for Europe to stay a global player in the industry. One of the reasons why it is
simply not in the interest of the European Union according to the interviewee is that the
microelectronics industry overall is a volume industry, and it needs the global market to

make any investments into the industry worth. There is a necessity of bringing back a part
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of the entire production to Europe to keep the industry in competition. The interviewee
openly calls for political support and speaks about investing taxpayer's money into the
industry to ensure support and economic prosperity. The importance of proximity to the
end users of the products in the case of semiconductors is far too important for the indus-
try to even think about fully reshoring activities. There is also a growing importance of
emerging economies for European companies who participate in the microelectronics in-
dustry and the high capital intensity (fabrication costs, costs of moving) deem any inten-
tions of fully moving production back to Europe impossible.

The interviewee highlights the importance of the tools coming from the digital revolution.
He repeatedly says that for instance the 10T and Industry 4.0 could a trigger a different
kind of reshoring, in which the plant abroad continues to operate, while we European
have to build up new manufacturing capacity domestically. He observes the digital trans-
formation to be accelerators of that. This means the digital revolution, but also the nega-
tive experience with COVID-19 and future possible exogenous shocks could lead to a
shift in the setting of priorities soon, not only in the semiconductor industry.

It is to be expected that semiconductor companies producing technologies will increase
firm’s capacities to manage offshored and outsourced production networks abroad in fu-
ture. In the beginning of the interview, the interviewee stresses the fact that the semicon-
ductor industry is essential for the green transition. This green transition resulting due to
the risks of a dangerous climate crisis could lead to more regionalized value chains and
thus near/reshoring activities. The semiconductor industry drives innovation in the green
transition area which could simultaneously increase reshoring activities and provide an
incentive for decreasing offshoring/outsourcing and let companies emphasize on main-

taining already existing production sites abroad.

In short, the interview validated many points | have raised so far. Any expectations for
large scale reshoring are unrealistic due to reasons discussed. It is not unlikely however,
that future trends could lead to shorter and more regionalized value chains in the semi-

conductor industry and in global economy overall resulting due to:

e The green transition in response to the climate crisis (sustainability)
e The improvement of business processes through digital transformation (industry

4.0, loT, artificial intelligence)
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e Exogenous shocks (pandemics, natural disasters)
e Geopolitical developments (strategic autonomy)

e The promotion of resilience in GVCs

How massive that transition will turn out to be is yet to be seen. In the case of the semi-
conductor industry, it is more realistic, that these trends leading to shorter value chains
are going to undergo parallelly to the further expansion of offshoring activities and world-

wide capacities, as forecasted by my interview partner.
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Conclusions and key findings

After studying this subject for months, it can be said that three megatrends are to drive

global major players investment plans in the post-COVID world:

e the acceleration of cost reduction and customer access to technology — keyword
Industry 4.0 and loT

e a stronger focus on climate change and sustainability inducted by the green tran-
sition in investment decisions

e Anew variant of GSC, with a mix of reshoring, nearshoring, onshoring and offshor-
ing and the promotion and implementation of resilience in GVC to prevent the ef-

fects of negative impacts by exogenous shocks

Rather than reducing or closing production elsewhere, there will be a global expansion of
capacity. Reshoring and related policies will be one among several policy instruments
under the administration of the aforementioned megatrends. Any prevailing expectations
of large-scale reshoring in any region of the world is highly unrealistic, but that is not a
must in any case. Reshoring can find its justification under the curtain of modernity and
trends, which will address us sooner or later. The green transition can change the inter-
national order and make technological sovereignty and strategic autonomy for each re-
gion crucial. In this environment, reshoring among other policies like nearshoring or on-
shoring can find its eligibility. Each industry has its own GVC characteristics, for which
reshoring and familiar policies need to be tailored. The implementation and promotion of
reshoring policies will not work without subsidies and tax money.

However, these cost factors can be kept low if reshoring is complemented with other

policies like sector-specific policies (i.e., obligations for companies to source domestically
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or use financial incentives to reshore), horizontal policies or stockpiling policies (see chap-
ter 5.4) (Baldwin & Evenett, 2020) (Raza, W., Grumiller, J., et al., 2020).

This work has examined the possibility of reshoring policies embracing the global market
and how both the GSC and GVC could be patterned with reshoring as one of its main
agenda.

In conclusion it should be stressed that the future development of global economy and
the financial markets still contain a number of uncertainties. There is a possibility for
reshoring policies to not be initiated whatsoever, or on the contrary to be fully imple-
mented on a large-scale level, albeit the chance for one of these procedures to happen

is small.
It only remains to state that we are on the threshold of an exciting time in the next decades

in the presence of a changing international order aided by technological progress, the

idea of sustainability and the richness of human imagination.
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Appendix

7.1 Interview guide

a) Industry and corporation

Company:

Address:

Sector:

Products:

Number of
Employees:

Sales Market:
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b) Interviewee

Name & Title:

Length of service:

Position:

Business unit:

Main activity:

| agree with the Interview:

YES

NO

| consent to the publication of the interview:

YES

NO

| want my interview to be published anonymously:

YES

NO
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Thank you very much for taking the time for this interview.
You are helping me to write my master thesis in International Management. The main
goal of my research is to show the potential for reshoring in the semiconductor industry

and for this | need your expertise.

First of all, I would like to ask your permission for tape recording. This will help me in the
evaluation of the interview and gives me the opportunity not to have to take notes during
the interview, which could possibly distract me.

In the following interview, | will ask you the questions listed below. The questions are

distinguished between lead questions and general questions.

Lead questions

How big is the offshoring level of the semiconductor industry? How fragmented is
the value chain?

How much did the industry suffer due to COVID-19?

How big is the reshoring potential of the semiconductor industry? How realistic is it
that a paradigm shift could occur here?

What would the industry think of possible reshoring plans of the European Union -
would they be for or against?

What is the role of IoT and Industry 4.0 with possible future reshoring activities?
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General Questions

What can you tell me about the nanotechnology industry or more precisely about the
semiconductor industry in Europe or Germany? Is Europe attractive as a business
location in this field?

How massive is the industry in Europe in terms of economic indicators - what are its
strengths?

Could you give me an example of how many countries a semiconductor device
passes through before it reaches the final stage of its production development?

You often hear about the term resilience. How is resilience important for the stability
of the supply chain?

What impact did the trade wars between the USA and China have on the industry?

In which direction do you think the Global Production Chain will evolve - regardless
of its industry? Will globalization be able to continue to work as it has in the past, or
will there be mandatory changes in the global value chain at some point?

Thank you for this informative and entertaining interview.

I would be happy to send you the results of my work. If you have any further questions,
please do not hesitate to contact me.
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7.2 Transcription
Expert interview - 17.09.2021

Company: Industry Association

Address: Lyoner Stral3e 9, 60528, Frankfurt am Main, Germany

Sector: German Electronics Industry

Products: Semiconductor and Microelectronics

Number of employees: -

Sales market: Europe

Name & Title: -

Interview partner’s position: Referent for Microelectronics and Sensor Technology
Length of service: 15 years

Business Unit: -

Main activity: Support for member companies

The interview partner insisted the interview to be published anonymously.

What can you tell me about the nanotechnology industry or more precisely about
the semiconductor industry in Europe or Germany? Is Europe attractive as a busi-

ness location in this field?

The nanotechnology industry, which includes the semi-conductor industry, is one of the
most important and innovative economic sectors in the history of mankind. The world
needs innovative components for converters, i.e., AC, DC, etc. The bottom line is that we
are talking about DC voltage, AC voltage etc. This is very much needed, for example, in
every electric car, that is, the more electric mobility comes on the road, the more power
microelectronics is needed, at the same time, the automotive industry is a European flag-
ship, with burners in the first place, of course. The semiconductor industry is of course
also needed for the green transition, so that we stay in English, as you said earlier, there
is the digital transition and the green transition. The digital transition has the semiconduc-

tor industry as an absolute enabler, e.g., processors, lap-tops, computer centers, etc. At
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the same time, for the green transition | need power electronics very strongly, for solar
modules, wind energy, electromobility and also a very small market for the micro industry
are drives. | also need power electronics there. In this section Europe is very interesting
for the world.

How massive is the industry in Europe in terms of economic indicators - what are

its strengths?

Automation is important for the European industry, and this is the sector where Europe is
relatively strong. Automation means everything that helps companies to automate, and
only microelectronics is able to make drives more energy-efficient through its enablers.
These are the big areas, and another big area besides power electronics is sensor tech-
nology. Sensors, explained very simply, if you imagine a human being as electronics,
then the processor and the memory are the brain, the sensors are the sensory organs,
nose, ears, etc. these are the sensory organs of microelectronics, these are the sensors.
That means you can transform a human being into the digital world. The sensors are the
sensory organs of electronics, and we Germans are very strong in this area, with Ger-
many always creating about half of the added value in Europe. That means that if Europe
has x percent share, then it is usually the case that Germany has half of the total share
of x. All in all, there are only 7 countries of the around 190 countries in the world that can
do microelectronics, and Germany is one of them. The other 190 cannot. That is an elitist

club.

How big is the offshoring level of the semiconductor industry? How fragmented is

the value chain?

Well, extremely, that's what | said. A chip needs approx. 2 to 2.5 x world reversals, so
that it reaches the last stadium of its production. This happens on average about 2 to 2.5
times, where it travels around the earth. | think that says a lot.

Could you give me an example of how many countries a semiconductor device

passes through before it reaches the final stage of its production development?
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| can give you an example. If you want to make a chip, you need a silicon wafer. This is
a very small part. It first has to be manufactured, that's the so-called supplier industry, but
when it gets into a factory, it first has to be processed. To do this, however, someone has
to come up with the idea of devaluing such a chip, which is done on the computer. Chip
designs are designed on this computer and created on this silicon. They are etched into
it using physical methods. And if you now consider that a silicon wafer like this travels
back and forth around the world through companies for up to six weeks, you can see how
highly complex this manufacturing process is. Imagine intel, which produces its own pro-
cessors, sitting in Silicon Valley and developing a chip, the architects of a chip, so to
speak. In other words, the chips are invented in an American laboratory, they produce
masks, and send them to a semiconductor factory in Taiwan. The latter now takes these
masks, which were invented in America, and shoots them through his factory with so-
called silicon wavers. Then they are flown to South Korea and the chip is scaled down.
Now they are separated there, then they are flown to Vietham. In Vietnam, they are then
made with small carriers so that they can be placed on the so called black beetles. Then
they fly to America and are tested. After testing, they fly to India where they are further
tested and then they fly to their service providers in Europe. There they are tested again,
then they are put back on the plane and then they come to China and are put into the car
there, for example.

This is how a chip is created. The Americans do the most important part of the production
here, i.e., the Americans de facto own every second chip that is in circulation. The Chi-
nese are strong in assembly and testing, while the Europeans are top in power electronics
and sensor technology. Each continent plays its own important part in the production
chain.

You often hear about the term resilience. How is resilience important for the stabil-

ity of the supply chain?

Very important, of course. Resilience means nothing other than perseverance and, as in
every other industry, resilience is extremely important for the global production chain. |
can't say or predict to what extent various resilience strategies might be implemented. |

think time will tell.

How much did the industry suffer due to COVID-19?
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COVID19 ensured that the impetus for digitization was strengthened. As people were
forced to stay at home, they increasingly spent their money on home entertainment, so
companies that are exclusively dedicated to digitalization have made a profit. A large part
of the semiconductor industry is naturally involved in all these things. This means that the
outbreak of the pandemic was not a big deal for parts of the industry, but it was a problem
for the automotive industry, for instance. I'm sure you've done some research on the in-
dustry and found out that in absolute terms, our industry didn't suffer as much from
COVID-19 as perhaps other industries, some of which had nothing to do with us. They

definitely had more to complain about, so | don't think we should complain about anything.

What impact did the trade wars between the USA and China have on the industry?

The biggest intention of the Chinese is to become self-sufficient in technology. Their goal
is to produce everything themselves. The trade wars have had an impact, of course, and
they will continue to have an impact, as | think they will more or less continue under the
new Biden administration. In my opinion, however, the nanotechnology industry is far too

important for there to be any restrictions.

How big is the reshoring potential of the semiconductor industry? How realistic is

it that a paradigm shift could occur here?

The chance of a paradigm shift in this respect is small. | have to elaborate a bit: There is
a so-called chip alliance. There is the European pact of skills, which is all about young
talent. In all the programs that are running at the moment, microelectronics is important
because politicians have become aware of how important this industry is for our prosper-
ity. If we get left behind in microelectronics, we get left behind everywhere so to speak.
We are a manufacturing Nation. We have innovative minds. In electronics, every innova-
tion is linked to microelectronics. We have to keep up here with the global players, eve-
ryone has recognized that. To what extent we can achieve this is another question. Large
companies are talking to politicians, for example to the European commission. Because
they are all trying to figure out how much we have to bring back in order to get the tech-
nological sovereignty. One hundred percent reshoring, | told you, there will be no region
in the next 10 to 20 years that can do that. There will be no region that will be able to
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produce all available steps of the supply chain itself. Let's start with why Europe can't do
it. For example, where do we get rare earths? Can we produce rare earths here so that
we have enough to make microchips? No, we will always have to rely on imports. If | am
dependent on imports, purely because | am in Germany and not in Africa or somewhere
else where that is simply available. Then | have to have a basis for negotiation, a bar-
gaining chip to continue to get that. And if China has this advantage, because they have
bought up all the mines, then | need a negotiating skill with China, then | have to offer
them something in return.

So, in our opinion, there will not be a complete reshoring. That can't be the goal either,
because if all countries were to become self-sufficient in their regions, then the taxpayers
- and there are also figures for this - would have to make a considerable contribution. We
Europeans would have to invest several hundred billion euro, up to a trillion euro, we are
talking about a thousand billion euro in order to first install everything we need. Since the
microelectronics industry is a volume industry, i.e., every company have to produce a
large number of units to make the investment worthwhile, we do not have enough cus-
tomers, but need the 10 billion people as customers. These global customers, called the
volume market, are necessary for this to work. And if everyone wants to do it for them-
selves, no region will have enough customers. That would be far too big of an subsidy

business.

What would the industry think of possible reshoring plans of the European Union

- would they be for or against?

The industry would like the politicians to support us in rebuilding more production in Eu-
rope. This does not mean that we want to produce 100% of all microchip types in Europe,
but we have recognized that in order to be technologically more advanced, we need more
production in Europe. This is the so-called 20 % that the European Commission has de-
clared. We are currently at 10 %. That is a doubling, but the microelectronics market will
also double in the next 10 years. In other words, we would have to quadruple our produc-
tion in the next 10 years. We are talking about gigantic sums here, two to three billion
sums that would have to be invested. The companies can't invest that. If politicians want
to do that, they have to invest taxpayers' money. Microelectronics does not want subsi-

dies to fill its bank account, but to ensure that we remain a player in global microelectron-
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ics, which we currently are. And for this, tax money will have to flow sooner or later. Be-
cause the companies, as you know, are stock corporations, which means they want to
earn money with it. They are stock-operated companies, and if the shareholders are not
satisfied with the quarterly figures, there will be problems. Unfortunately, that's how the
economy works.

In other words, the state must invest and provide support, because we need subsidies to
remain active in the market. Companies will not be able to invest on their own due to
economic conditions, which is why politics must create these conditions. If we lose our
position as one of the seven microelectronics-producing countries, we will have a major
prosperity problem. Compared to China, for example, we are slower, but they have a
completely different political and economic environment, so any comparison is not very

fair.

What is the role of 10T and Industry 4.0 with possible future reshoring activities?

The industrial companies are asking politicians to do something for the components in
Europe, so that they are also manufactured locally. The customers of the micro industry
are currently asking politicians to do something, this means to produce more microelec-
tronics that are needed here. That is a clear statement, not necessarily reshoring, but an
increase and an expansion of new microelectronics factories is demanded. The same
applies to the internet of things. The internet of things is nothing other than every octopus
arm getting its own brain, where the first preliminary calculations are made before it is
typed into the cloud. The cloud represents the large central brain. Metaphorically speak-
ing now. Some arms can act autonomously from the brain without the main brain in the
head being addressed. 10T is nothing else in this sense, | hope you understand me. That
is the great advantage of the internet of things.

Reshoring actually brings production back. I think that these 2 modernization movements
will help to push a different kind of reshoring, namely that it will be additionally built up.
No semiconductor company will come up with the idea of dismantling the plant in China
and bringing back the activities. It's more the case that the plant in China continues to
operate and we have to build up new manufacturing capacity in Germany and Europe. In
other words, there will not be a physical return of the factory in this sense, but there will
only be one thing, and that is to build up additional capacity. And everyone is striving for
this at the moment. And the 10T and Industry 4.0 are accelerators for this, also because
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the demand for microelectronics is extremely increased. So, | also have to produce some
of it at home in order to be technologically sovereign. Reshoring can take a number of
forms, for example, bringing the entire production capacity home or splitting it up. We will
have to build up and expand production capacity, also at home. This will be a form of
reshoring, but at the same time we will maintain our foreign locations, because the micro-
electronics industry depends on being close to the end users, and many of them are in
East Asia and South-East Asia.

We do not want “autonomization” or self-sufficiency or whatever they call it. Infineon for
example wants to continue to produce abroad in a value-adding way, but we do not have
anything against intensions producing more in our domestic industry for the purpose of
making it more competitive. However, all in all, we as an industry are not interested in

autarky.

In which direction do you think the Global Production Chain will evolve -regardless
of its industry? After all, it can be assumed that a great deal will change in the
coming decades, be it for climate reasons, pandemics, overpopulation, but also
technical progress and innovations.

Will globalization be able to continue to work as it has in the past, or will there be

mandatory changes in the global value chain at some point?

| think mankind must continue to do everything possible which keeps our green planet a
green planet. And we will have to do everything and there are no limits, that the temper-
ature increase of this world does not go to extremes in any form. We see that man tends
to innovate, to create, the innovations will be through electronics in the next decades,
guaranteed and electronics needs energy. We have to see that we become more energy
efficient, meaning that we produce in a CO2 neutral way and so on. We will have to con-
tinue to think as humans, as a whole humanity, about the whole system. There are no
limits to CO2, it flies wherever it wants, there are no limits to extreme weather conditions.
We have to see that we still leave a beautiful planet to our grandchildren in a hundred
years. However, innovations will continue, technological progress will continue at full
speed, innovations will continue to increase energy costs, and we must ensure that eve-

ryone has access to CO2-neutral energy.

With all these aspects in mind, | think that despite various barriers such as climate

change, future pandemics, etc., it is precisely with the help of digitalization and innovation

110



that the global production chain will manage to reinvent itself to some extent, but clearly
with the goal of continuing to innovate and doing so with maximum freedom for science
and technology as possible. Because only in this way can we find solutions to all the
challenges that still lie ahead of us.

1.3 Paraphrasing

What can you tell me about the nanotechnology industry or more precisely about
the semiconductor industry in Europe or Germany? Is Europe attractive as a busi-

ness location in this field?

It is one of the most important

and innovative economic sectors

The automotive industry is a Eu-

ropean flagship

| also need power electronics
there. In this section Europe is

very interesting for the world

How massive is the industry in Europe in terms of economic indicators - what are

its strengths?

Automation is important for the
European industry, and this is
the sector where Europe is rela-

tively strong.
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Another big area besides power
electronics is sensor technology.
The sensors are the sensory or-
gans of electronics, and we Ger-

mans are very strong in this area

There are only 7 countries in the
world that can do microelectron-

ics, and Germany is one of them

How big is the offshoring level of the semiconductor industry? How fragmented is

the value chain?

Extremely fragmented

A chip needs approximately 2 to

2.5 world reversals

Could you give me an example of how many countries a semiconductor device

passes through before it reaches the final stage of its production development?

Silicon wafer travels back and
forth around the world for up to

six weeks

The Americans do the most im-

portant part of the production
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Each continent plays its own im-
portant part in the production

chain.

You often hear about the term resilience. How is resilience important for the stabil-

ity of the supply chain?

Very important

Resilience means perseverance
and is extremely important for

the global production chain.

How much did the industry suffer due to COVID-19?

COVID-19 ensured that the im-
petus for digitization was
strengthened.

People were forced to stay at
home, so companies that are
dedicated to digitalization have

made a profit.

It was a problem for the automo-

tive industry

In absolute numbers, our indus-

try did not suffer as much from
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COVID-19 as perhaps other in-

dustries

What impact did the trade wars between the USA and China have on the industry?

The biggest intention of the Chi-
nese is to become self-sufficient

in technology

The trade wars have had an im-
pact and they will continue to

have an impact.

The nanotechnology industry is
far too important for there to be

any restrictions

How big is the reshoring potential of the semiconductor industry? How realistic is

it that a paradigm shift could occur here?

The chance is very small

Microelectronics is important be-
cause politicians have become
aware of how important this in-

dustry is for our prosperity
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Complete reshoring cannot be

the goal

What would the industry think of possible reshoring plans of the European Union

- would they be for or against?

The industry would like the politi-
cians to support us in rebuilding

more production in Europe

Microelectronics want to ensure
that they remain a player in

global microelectronics

The state must invest and pro-
vide support, because we need
subsidies to remain active in the

market

If we lose our position as one of
the microelectronics-producing
countries, we will have a major

prosperity problem

What is the role of 10T and Industry 4.0 with possible future reshoring activities?

An increase of new microelec-

tronics factories is demanded
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These 2 modernization move-
ments will help to push a different

kind of reshoring

The plant in China continues to
operate and we have to build up

new manufacturing capacity

There will be only one thing, and
that is to build up additional ca-

pacity

We do not want autonomization

or self-sufficiency

We will have to build up and ex-

pand production capacity

We as an industry are not inter-
ested in autarky

In which direction do you think the Global Production Chain will evolve - regardless
of its industry? After all, it can be assumed that a great deal will change in the
coming decades, be it for climate reasons, pandemics, overpopulation, but also
technical progress and innovations.

Will globalization be able to continue to work as it has in the past, or will there be

mandatory changes in the global value chain at some point?

We must continue to do every-
thing possible which keeps our

green planet a green planet

The future innovations will be
through electronics and electron-

ics need energy
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It is with the help of digitalization
and innovation that the global
production chain will manage to

reinvent itself

117



Bibliography

8.1. Primary sources

)

Al-Rodhan, N. R. F., Stoudmann, G., (2006). Definitions of Globalization: A
Comprehensive Overview and a Proposed Definition. Geneva Center for
Security Policy, Geneva.

(2) Arden, W. et al. (2021). More-than-Moore, White Paper. International

3

4

(®)

(6)

()

(8)

9)

Technology Roadmap for Semiconductors. ITRS.

Arriola, C, P Kowalski and F van Tongeren. (2020). Localizing value chains in
the post-COVID world would add to the economic losses and make domestic
economies more vulnerable, VoxEU.org, 15 November.

Aydin, Necati & Alrajhi, Ahmed & Jouini, Jamel. (2018). Estimating The Impact
Of R&D Spending On Total Factor Productivity For OECD Countries: Pooled
Mean Group Approach. The Journal of Developing Areas. 52. 159-168.

Bacher, J. and Horwath, I. (2011). Einfihrung in die Qualitative Sozialforschung.
Johannes Kepler Universitat, Linz.

Baldwin, R. E. and Evenett, S. J. (2020) ‘Introduction’, in Baldwin, R. E. and
Evenett, S. J. (eds) COVID-19 and Trade Policy: Why Turning Inward Won’t
Work. A CEPR Press VoxEU.org eBook. London: CEPR Press.

Baldwin, R., Tomiura, E., (2020). Thinking ahead about the trade impact of
COVID-19. In: Baldwin, R., di Mauro, B.W. (Eds.), Economics in the Time of
COVID-19. CEPR Press, pp. 59-72.

Barbieri, P., Boffelli, A., Elia, S. et al. (2020). What can we learn about reshoring
after Covid-19? Oper Manag Res 13, 131-136.

Beattie, A. (2020). Coronavirus-induced ‘reshoring’ is not happening, Financial
Times.

(10) Balling, S., et al. (2021). Parallel Trade of Pharmaceuticals and its Problems

in the EU. How to address Shortages, Falsification Risks and Non-Transpar-
ency. Centrum fur Eu-ropaische Politik, Freiburg, Berlin.



(11) Behrens, Karl Christian. (1971). Allgemeine Standortbestimmungslehre.
Westdeutscher Verlag Koln und Opladen.

(12) Borin, A., Cristadoro, R., Golinelli, R., & Parigi, G. (2012). Forecasting World
Output: The Rising Importance of Emerging Economies. SSRN Electronic
Journal.

(13) Bottini, N., Ernst, C., & Luebker, M. (2007). Offshoring and the labour market:
What are the issues? Economic and labour market paper. Geneva: ILO.

(14) Brand, T. (2017). Industry 4.0 from the Semiconductor Industry's Perspective.
Analog De-vices, Munich.

(15) Buckley, P. J., & Strange, R. (2015). The Governance of the Global Factory:
Location and Control of World Economic Activity. Academy of Management
Perspectives, 29(2), 237-249.

(16) Carvalho, H., Barroso, A.P., MacHado, V.H., Azevedo, S., Cruz-Machado, V.,
(2012). Supply chain redesign for resilience using simulation. Comput. Ind. Eng.
62(1), 329-341

(17) Christopher, M., Towill, D.R., (2000). Supply chain migration from lean and
functional to agile and customized. Supply Chain Manag. 5(4), 206—213.

(18) Dachs, B., Kinkel, S. (2013). Backshoring of production activities in European
manufacturing. Evidence from a large-scale survey. European Operations Man-
agement Association, Dublin, Ireland.

(19) Dachs, B., Kinkel, S., Jager, A., & Pal¢ic, |. (2019). Backshoring of production
activities in European manufacturing. Journal of Purchasing and Supply
Management.

(20) Danyliuk, T; Lipych, L; Vitovych S; et al. (2017). The peculiarities and proce-
dures of the transition to outsourcing by construction companies in Ukraine.
Kyiv, Kharkiv.

(21) Decision. Study on the Electronics Ecosystem. (2020). Overview, Develop-
ments and Eu-rope’s position in the World. A study prepared for the European
Commission, DG Communications Networks, Content & Technology.
Luxembourg: Publications Office of the European Union.

(22) Deutsche Bundesbank. (2015). Zur Wachstumsverlangsamung in den
Schwellenlandern, Monatsbericht Juli 2015.

(23) Deutscher Industrie- und Handelskammertag (2020). Auswirkungen von
COVID-19 auf die deutsche Wirtschaft, Berlin.

(24) Blinder, A. S. (2006). Offshoring - The Next Industrial Revolution. In: Foreign
Affairs, 85 (2), S. 113 - 128.

(25) Dornbusch, F. (2018). Global competition in microelectronics industry from a
European perspective. Markets and implications for industrial policy.
Frauenhofer-Zentrum fur Internationales Management und Wissensdkonomie.
Leipzig.



(26) European Commission. (2020). Pharmaceutical Strategy for Europe. Brussels.

(27) European Parliament. (2020). Report on the shortage of medicines — how to
address an emerging problem (2020/2071(INI)), Brussels. European Parlia-
ment.

(28) Eurofound. (2019). Reshoring in Europe: Overview 2015-2018, Publications
Office of the European Union, Luxembourg.

(29) Feenstra, R. C. und Hanson, G. H. (1996). Globalization, Outsourcing, and
Wage Inequality. American Economic Review, vol.

(30) Feenstra, R. C., & Hanson, G. H. (1999). The Impact of Outsourcing and High-
Technology Capital on Wages: Estimates For the United States, 1979-1990.
The Quarterly Journal of Economics, 907-940.

(31) Feenstra, Robert C., and Gordon H. Hanson. (2005). Ownership and Control in
Outsourcing to China: Estimating the Property-Rights Theory of the Firm. Quar-
terly Journal of Eco-nomics 120(2): 729-61.

(32) Feigenbaum, E. A.; Simon, H. A. (1984). "EPAM-like models of recognition and
learning". Cogni-tive Science.

(33) Fratesi, U; Senn, L. (2008). Growth and Innovation of Competitive Regions.
The Role of Internal and External Connections. Springer Berlin Heidelberg.

(34) Geishecker, I. (2006). Does Outsourcing to Central and Eastern Europe Really
Threaten Manual Workers’ Jobs in Germany? Berlin, Potsdam.

(35) George William Kajjumba, Oluka Pross Nagitta, Faisal A. Osra and Marcia
Mkansi. (2020). Offshoring-Outsourcing and Onshoring Tradeoffs: The Impact
of Corona-virus on Global Supply Chain. IntechOpen.

(36) Goldstein, A. (2009). Indian Journal of Industrial Relations, Vol. 45, No. 1, The
Global Indian Firm. pp. 137-147.

(37) Griffith, R., Redding, S. and VanReenen, J. (2004). “Mapping the two Faces of
R&D: Productivity Growth in a Panel of OECD Industries.” The Review of
Economics and Statistics, 86 (4), pp. 883—895.

(38) Grumiller, J. et al. (2021). Increasing resilience and security of supply produc-
tion post-COVID-19: from global to regional value chains? Case Studies on
Medical and Pharmaceutical Products. Research Report 12, Austrian Founda-
tion for Development Research (OF-SE), Vienna.

(39) Gunasekaran, A., Subramanian, N., Rahman, S., (2015). Supply chain resili-
ence: role of com-plexities and strategies. Int. J. Prod. Res. 53(22), 6809—6819.

(40) Haakonsson, S. J. (2009). The Changing Governance Structures of the Global
Pharmaceutical Value Chain. Competition & Change, 13(1), 75-95

(41) Hans Bdockler Stiftung. (2008): WSI Betriebsratebefragung 2007. Dortmund.

(42) Hanson, G. H. (2012). The Rise of Middle Kingdoms: Emerging Economies in
Global Trade. In: Journal of Economic Perspective, 26 (2), p. 41 - 64.



(43) Hoeren, T. et al. (2015). Economic Research Working Paper No. 27.
Breakthrough technologies - Semiconductor, innovation and intellectual
property. Economics & Statistics Series, World Intellectual Property
Organization.

(44) lvanov D. (2020). Predicting the impacts of epidemic outbreaks on global sup-
ply chains: A simulation-based analysis on the coronavirus outbreak (COVID-
19/SARS-CoV-2) case. Transportation research. Part E, Logistics and
transportation review, 136, 101922.

(45) Jahns, P.D.C., Lockstrom, M. (2007). Low-cost country sourcing trends and
implications. Deutschland, Deutscher Universitatsverlag.

(46) Javorcik, B. (2020). Global supply chains will not be the same in the post-
COVID-19 world. In Baldwin RE, Evenett SJ (Eds.), COVID-19 and Trade Pol-
icy: Why Turning Inward Won’t Work, CEPR Press.

(47) Kedron, P., & Bagchi-Sen, S. (2012). Foreign direct investment in Europe by
multinational pharmaceutical companies from India. Journal of Economic Ge-
ography, 12(4), 809-839.

(48) Kilic, K., Marin, D., (2020). A New Era of World Trade: Global Value Chains and
Robots. School of Management, Technische Universitat Miinchen, Mimeo.

(49) Kinkel, S; et al. (2009). Erfolgsfaktor Standort-planung. Springer-Verlag Berlin
Heidelberg.

(50) Kinkel, S., Pegoraro, D. and Coates, R. (2020) Reshoring in the US and Eu-
rope, in De Propris, L. and Bailey, D. (eds) Industry 4.0 and Regional Transfor-
mations. 1st edn. Routledge, pp. 176—194.

(51) Klepzig, H.J; Lachhammer, J; Dambmann, U.M. (2012), Going-offshore —
Standortverlagerung ins Ausland Handbuch.

(52) Kreus, A.; Lindner, P.; von der Ruhren, N. (2004). Fundamente, Kursthemen,
Industrie/Dienstleistungen, Klett Verlag, Stuttgart.

(53) Krol B. (2010). Standorttheorien und standorttheoretische Ansatze. In:
Standortfaktoren und Standorterfolg im Electronic Retailing. Gabler.

(54) Lipsey, R. G., & Carlaw, K. I. (2004). Total factor productivity and the measure-
ment of technological change. Canadian Journal of Economics/Revue
Canadienne d Economique, 37(4), 1118-1150.

(55) Lockstrom, M. (2007). Low-Cost Country Sourcing, Deutscher Universitats-
Verlag, Wiesbaden.

(56) Mamedyarov Z. (2021). BnusHue nocnedcmeuti naHlemuu COVID-19 Ha
MUPOBYHO 9KOHOMUKY U UHHO8aUuoHHoe passumue. (The Impact of the COVID-
19 Pandemic on the Global Economy and Innovative Development).
Obshchestvennye nauki i sovremennost. (2)., pp.21-35.

(57) Manyika, J. et al. (2020). Risk, resilience, and rebalancing in global value
chains. McKinsey Global Institute, Washington DC, McKinsey & Company.

iv



(58) Meuser, M., & Nagel, U. (1991). Expertinneninterviews - vielfach erprobt, wenig
bedacht: ein Beitrag zur qualitativen Methodendiskussion. In D. Garz, & K.
Kraimer (Hrsg.), Qualitativ-empirische Sozialforschung : Konzepte, Methoden,
Analysen. Opladen: Westdt. Verl.

(59) Meuser, M., & Nagel, U. (2005). Das Experteninterview — konzeptionelle
Grundlagen und methodische Anlage. Methoden Der Vergleichenden Politik-
Und Sozialwissenschaft, 465-479.

(60) Oldenski, L. (2015). Reshoring by US Firms: What Do the Data Say? Policy
Brief PB 15-14. Washington, DC: Peterson Institute for International Economics.

(61) Piatanesi, B. and Arauzo-Carod, J.-M. (2019). Backshoring and nearshoring:
An overview, Growth and Change, 50(3), pp. 806—-823.

(62) Posner, R. A. (1997). Equality, Wealth, and Political Stability. Journal of Law,
Economics, & Organization, Vol. 13, No. 2, pp. 344-365.

(63) Progenerika, (2020). Where do our active pharmaceutical ingredients come
from? - A world map of API production. Berlin: progenerika.

(64) Raza, W., Grumiller, J., et al. (2020). ,Post Covid-19 value chains: Options for
reshoring production back to Europe in a globalized economy. Directorate-gen-
eral for external policies, policy department. Vienna, European Parliament.

(65) Sen, S., Bhattacharya, C.B. & Korschun, D. (2006). The role of corporate social
responsibility in strengthening multiple stakeholder relationships: A field exper-
iment. JAMS 34, 158-166.

(66) Sharma, H. B., Vanapalli, K. R., Cheela, V. S., Ranjan, V. P., Jaglan, A. K.,
Dubey, B., Goel, S., & Bhattacharya, J. (2020). Challenges, opportunities, and
innovations for effective solid waste management during and post COVID-19
pandemic. Resources, conservation, and recycling, 162. Indian Institute of
Technology Kharagpur, Kharagpur, West Bengal 721302, India.

(67) Sheffi, Yossi & Rice, Jr, James. (2005). A Supply Chain View of the Resilient
Enterprise. MIT Sloan Management Review. 47.

(68) Slobodian, Q. (2018). Globalists: the end of empire and the birth of neoliberal-
ism. Cambridge, Massachusetts: Harvard University Press.

(69) Subramanian, A., Kessler, A. (2013). The Hyperglobalization of Trade and Its
Future. Work-ing Paper Series, Peterson Institute for International Economics,
Washington DC.

(70) Sun, Zhu & Troilo, Michael. (2011). The role of total factor productivity in Chi-
na's economic growth. European J of International Management. P. 656-665.

(71) Tang, J. and Do Livramento, H. (2010). Offshoring and Productivity: A Micro-
Data Analysis. Review of Income and Wealth. Series 56, Special Issue 1,
Canada.

(72) UNCTAD (2020): World Investment Report 2020. International production be-
yond the pandemic. Geneva.



(73) UNCTAD (2018) Investment and new industrial policies. In: The World Invest-
ment Report 2018, New York: UNCTAD.

(74) Van der Vegt, G.S., Essens, P., Wahlstrom, M., George, G. (2015). Managing
Risk and Resilience. Acad. Manag. J., 58(4), 971-980.

(75) RUschenpdhler, H. (1958). Der Standort industrieller Unternehmen als
betriebswirtschaftliches Problem. Duncker Humboldt, Berlin.

(76) Vincent-Lancrin, S. (2003). Adam Smith and the division of labour: Is there a
difference between organisation and market? Cambridge Journal of Economics,
27(2), 209-224.

(77) Wang, L., and Xiao, W. (2017). Higher Education Development and Regional
Differences in China. Eurasia Journal of Mathematics, Science and Technology
Education, 13(10), pp. 6789-6798.

(78) Weber, A. (1909). Uber den Standort der Industrien. Tiibingen, Deutschland.
Verlag von J. C. B. Mohr (Paul Siebeck).

(79) Woetzel, J. and Tonby, O. (2020). Could the next normal emerge from Asia?
Singapore & Shanghai, China, McKinsey & Company.

(80) World Bank. (1993). “The East Asian Miracle. Economic Growth and Public
Policy”, Oxford University Press.

(81) Yin, Robert K. (2003). Case Study Research: Design and Methods. Thousand
Oaks, Calif: Sage Publications, 5th edition.

(82) WabawkmH, C. (2017). Momuebl u nepcriekmusbl pa3gumusi pewopuHaa:
Bbicwasa wkona TexHomnormm u dHepretukn,  CaHkT-MeTepOyprckun
roCy4apCTBEHHbIN YHUBEPCUTET MPOMbILLNEHHbIX TEXHOMOMMN U Ou3anHa pp.
27-29, Saint Petersburg, Russia.

vi



8.2. Internet sources

VI.

VII.

VIII.

XI.

Altman, Steven A. (2020). Will COVID-19 Have a Lasting Impact on
Globalization? Harvard Business Review, online:
https://hbr.org/2020/05/will-covid-19-have-a-lasting-impact-on-globali-
zation (last seen: 24.09.2021)

ATI. (n/a). Data Dashboard — Advanced Technologies for Industry. Eu-
ropean Commission, online:  https://ati.ec.europa.eu/data-dash-
board/overview (last seen: 24.09.2021)

Barbieri, P. et al. (2020). What can we learn about reshoring after Covid-
19? Springer, online: https://link.springer.com/article/10.1007/s12063-
020-00160-1 (last seen: 24.09.2021)

Beattie, Alan. (2020). Coronavirus-induced ,reshoring” is not happening.
Financial Times, online: https://www.ft.com/content/e06be6a4-7551-
4fdf-adfd-9b20feca353b (last seen: 24.09.2021)

BLS. (2021). U.S. Bureau of Labor Statistics, online:
https://www.bls.gov/iag/tgs/iag31-33.htm (last seen: 24.09.2021)

Bundesbank. (2015). Monatsbericht — Juli 2015, online:
https://www.bundesbank.de/de/publikationen/berichte/monatsberichte/
monatsbericht-juli-2015-664542 (last seen: 24.09.2021).

CEIC. (2020). China Labour Productivity Growth, online:
https://www.ceicdata.com/en/indicator/china/labour-productivity-growth
(last seen: 24.09.21)

China Power Team. (2018). Is China a Global Leader in Research and
Development? China Power, online: https://chinapower.csis.org/china-
research-and-development-rnd/(lastseen:24.09.21)

DIHK. (2020). Auswirkungen von COVID-19 auf die deutsche Wirtschaft,
online: (last seen: 24.09.2021)

EC (2020b) Pharmaceutical Strategy for Europe. COM/2020/761 final.
Brussels: European Commission, online: https://eur-lex.europa.eu/le-
gal-content/EN/TXT/?uri=CELEX:52020DC0761 (last seen:
24.09.2021)

ECSEL. (2021). The Public-Private Partnership keeping Europe at the
fore-front of technology development. Electronic Components and Sys-
tems for European Leadership, online: https://www.ecsel.eu/what-we-
do-and-how (last seen: 24.09.2021)

vii



XIl.

XII.

XIV.

XV.

XVI.

XVII.

XVIII.

XIX.

XX.

XXI.

XXII.

Eurofound. (n/a). European Reshoring Monitor, online: https://reshor-
ing.eurofound.europa.eu (last seen: 24.09.2021)

Fred Economic Data. (2017). Total Factor Productivity at Constant Na-
tional Prices for China, online: https://fred.stlouisfed.org/se-
ries/RTFPNACNAG632NRUG (last seen: 24.09.2021)

Gill, Bates. (2021). China’s Quest for Greater Technological Self-Reli-
ance. Asia Society, online: https://asiasociety.org/australia/chinas-
quest-greater-technological-self-reliance (last seen: 24.09.2021)

Gross, H. and Rutman, M. (n/a): Relocating/Consolidating Facilities —
CautionAhead, online: https://www.richterconsulting.com/newslet-
ters/articles201009/relocating_facilities.html (last seen: 24.09.2021)

Hayes, A (2021). Offshore. What is Offshore?, online: https://www.in-
vestopedia.com/terms/o/offshore.asp (last seen: 24.09.2021)

Hsu, S. (2021). The US-China Trade War Is Still Happening. The Diplo-
mat, online: https://thediplomat.com/2021/03/the-us-china-trade-war-is-
still-happening/ (last seen: 24.09.2021)

IBEF. (2021). IT & BPM Industry in India. India Brand Equity Foundation,
online: https://www.ibef.org/industry/information-technology-india.aspx
(last seen: 24.09.2021)

ILO. (2020). Global Wage Report 2020-21. Wages and minimum wages
in the time of COVID-19. International Labour Organization, online:
https://www.ilo.org/wcmsp5/groups/public/---dgreports/---dcomm/---
publ/documents/publication/wcms_762534.pdf (last seen: 24.09.2021)

Interreg Europe. (2021). Key Enabling Technologies (KETs) — A Euro-
pean Priority for Industrial Modernization, online: https://www.inter-
regeurope.eu/policylearning/news/11891/key-enabling-technologies-
kets-a-european-priority-for-industrial-modernisation/ (last seen:
24.09.2021)

Jhpiego. (n/a). Guided Interview. John Hopkins University, Reproline
Plus, online: http://reprolineplus.org/system/files/re-
sources/05_ToolsStudyingRegulatoryContext_Guidedinterviews.pdf
(last seen: 24.09.2021)

Joe Biden. (2021). The Biden Plan for a Clean Energy Revolution and

Environmental Justice, online: https://joebiden.com/climate-plan/ (last
seen: 24.09.2021)

viii



XXIII.

XXIV.

XXV.

XXVI.

XXVII.

XXVIII.

XXIX.

XXX.

XXXI.

XXXII.

XXX,

Jones, C. (2020). Was hyperglobalisation an anomaly? Financial Times,
online: https://www.ft.com/content/a89f5911-5cba-4d62-8746-
5213303a92ec (last seen: 23.09.2021)

Kenton, W. (2021). Solow Residual. What Is the Solow Residual? In-
vestopedia, online: https://www.investopedia.com/terms/s/solow-resid-
ual.asp (last seen: 24.09.21)

Kuemmerle, W. (1997). Building Effective R&D Capabilities Abroad.
Harvard Business Review, online: https://hbr.org/1997/03/building-ef-
fective-rd-capabilities-abroad (last seen: 24.09.2021)

Lodefalk, M., Hatzigeorgiou, A., Alm, C. (2021). Migration can play a role
in the post-pandemic reboot of global trade. Voxeu, online:
https://voxeu.org/article/migration-and-post-pandemic-reboot-global-
trade (last seen: 24.09.2021).

Martuscelli, C. and Leali, G. (2020). Can the coronavirus bring back Eu-
rope’s pharmaceutical factories? Politico, online: https://www.polit-
ico.eu/article/can-the-coronavirus-bring-back-europe-pharmaceutical-
factories/ (last seen: 24.09.2021)

Max Nova Healthcare. (2021). Difference Between FDF And API In the
Pharmaceutical Industry, online: https://maxnovahealthcare.com/con-
tract-pharmaceutical-manufacturing/ (last seen: 24.09.2021)

McKinsey. (2011). McKinsey on Semiconductors. McKinsey & Com-
pany, online: https://www.mckinsey.com/~/media/mckinsey/dotcom/cli-
ent_service/semiconductors/pdfs/mosc_1 revised.ashx (last seen:
24.09.2021)

Myles, D. (2021). Reshoring creates more US jobs than FDI in 2020. FDI
Intelligence, online: https://www.fdiintelligence.com/article/79288 (last
seen: 24.09.2021)

N.U. (1987): Press release, online: https://www.no-
belprize.org/prizes/economic-sciences/1987/press-release/ (last seen:
23.09.2021)

N.U. (2005). Offshoring Services: Recent Developments and Prospects,
online: https://www.wto.org/english/res_e/booksp_e/anrep_e/wtr05-
3c_e.pdf (last seen: 24.09.2021)

N.U. (2016). Why It's Smart to Outsource IT Projects to Ukraine, online:
https://quartsoft.com/blog/201605/why-outsource-it-projects-ukraine
(last seen: 24.09.2021)



XXXIV.

XXXV.

XXXVI.

XXXVII.

XXXVIII.

XXXIX.

XL.

XLI.

XLII.

XLIII.

N.U. (2017). Boing 787 Dreamline = Globalization. Global Macro Moni-
tor, online: https://global-macro-monitor.com/2017/02/17/boeing-787-
dreamliner-globalization/ (last seen: 24.09.2021)

N.U. (2018): 3,5 % der Unternehmen verlagerten wirtschaftliche
Aktivitdten zwischen 2014 und 2016 im In- oder Ausland, online:
https://www.destatis.de/DE/Presse/Pressemitteilungen/2018/09/PD18_
360_52931.html;jsessionid=88F30D46209BD96E7C78D562D1D7BD5
E.live741 (last seen: 24.09.2021).

N.U. (2020). Despite the COVID-19 pandemic, 99% of foreign direct in-
vestments projects in Russia will be implemented. Ernest & Young
Global Limited, online: https://www.ey.com/en_ru/news/2020/07/ey-eu-
ropean-attractiveness-survey-2019 (last seen: 24.09.2021)

N.U. (2020). Japan sets aside ¥243.5 billion to help firms shift production
out of China. Japan Times, online: https://www.japan-
times.co.jp/news/2020/04/09/business/japan-sets-aside-¥243-5-billion-
help-firms-shift-production-china/ (last seen: 24.09.2021)

N.U. (2020). Medicine shortages in the EU: causes and solutions. Euro-
pean Parliament, online: https://www.europarl.eu-
ropa.eu/news/en/headlines/society/20200709STO83006/medicine-
shortages-in-the-eu-causes-and-solutions (last seen: 24.09.2021)

N.U. (2021). Centralised vs. decentralised supply chains — the pros and
cons. Unleashed Software, online: https://www.unleashedsoft-
ware.com/blog/centralised-vs-decentralised-supply-chains-the-pros-
and-cons (last seen: 24.09.2021)

N.U. (2021). Epidemiologischer Steckbrief zu SARS-CoV-2 und COVID-
19. Robert Koch Institut, online;
https://www.rki.de/DE/Content/InfAZ/N/Neuartiges_Coronavirus/Steckb
rief.html;jsessionid=8B2142C867C5A34A80E53961EAEQ57BB.interne
t072?nn=2386228 (last seen: 24.09.2021)

N.U. (2021). In Germany, there is a shortage of wood, steel and insula-
tors. Newsline, online: https://newsline.news/in-germany-there-is-a-
shortage-of-wood-steel-and-insulators/ (last seen: 24.09.2021)

N.U. (n/a): Offshoring, Nearshoring or Reshoring?, online:
https://www.madeingermany.online/magazin/wirtschaft/reshoring-
zuruck-in-die-zukunft (last seen: 24.09.2021)

N.U. (n/a): Weber’'s Location Triangle, online: https://transportgeogra-
phy.org/contents/chapter2/transport-and-location/weber-location-trian-
gle/ (last seen: 24.09.2021)



XLIV.

XLV.

XLVI.

XLVII.

XLVIII.

XLIX.

LI.

LII.

LIII.

LIV.

NRI. (2020). Network Readiness Index. Benchmarking the Future of the
Net-work Economy, online: www.networkreadinessindex.org (last seen:
24.09.2021)

OECD. (n/a). Input-Output Tables (10Ts), online:
https://www.oecd.org/sti/ind/input-outputtables.htm (last seen:
24.09.21)

Ott, Stephanie. (2018). European chip industry aims to get back on the
map. Handelsblatt, online: https://www.handelsblatt.com/english/com-
panies/semiconductors-european-chip-industry-aims-to-get-back-on-
the-map/23582014.html?ticket=ST-641580-9bwdaJlriGUyPIlb449Uaf-
ap6 (last seen: 24.09.2021)

Palatiello, Michael (n/a): Non-Equity Modes, Entry Strategies into For-
eign Markets, online: https://entrystrategies.weebly.com/non-equity-
modes.html (last seen: 24.09.2021)

Perzeva, E. (2016). Pocculickue pumelinepbl repeHocsm ceoe
npouszeodcmeo 8 Poccuro. lzvestija, online: https://iz.ru/news/610195
(last seen: 24.09.2021)

Reshore now. (n/a). Reshoring Initiative. Bringing Manufacturing Back
Home, online: https://www.reshorenow.org/what-is-reshoring/ (last
seen: 23.09.2021)

Reshoring Initative. (2020. Reshoring Initative 2020 Data Report, online:
https://reshorenow.org/content/pdf/Rl_2020_ Data_Report.pdf (last
seen: 24.09.2021)

Rhodes, J. M. (n/a): Relocation Strategies. Discover What It Takes to
Make the Right Move, online: https://www.ccim.com/cire-magazine/arti-
cles/relocation-strategies/ (last seen: 23.09.2021)

Sanchez, E. and Muzzio, F., J. (2021). Reshoring Pharmaceutical Man-
ufacturing to the US: Can We Do It? Pharmtech, online:
https://www.pharmtech.com/view/reshoring-pharmaceutical-manufac-
turing-to-the-us-can-we-do-it (last seen: 24.09.2021)

Shih, W., C., (2020). Global Supply Chains in a Post-Pandemic World.
Harvard Business Review, online: https://hbr.org/2020/09/global-supply-
chains-in-a-post-pandemic-world (last seen: 24.09.2021)

WSTS. (2021). The Worldwide Semiconductor Market is expected to
show an outstanding growth-rate of 25.1 percent in 2021. World Semi-
conductor Trade Statistics, online: https://www.wsts.org/esraCMS/ex-
tension/media/f/WST/5145/WSTS_nr-2021_08.pdf (last seen:
24.09.2021)

xi



LV.

LVI.

LVII.

LVII.

LIX.

LX.

SIA. (2020). State of the U.S. Semiconductor Industry, Semiconductor
Industry Association, online: https://www.semiconductors.org/wp-con-
tent/uploads/2020/06/2020-SIA-State-of-the-Industry-Report.pdf ~ (last
seen: 24.09.2021) °

Skolkovo. (2021). TexHonapk «Ckonkogo»  rnpedocmaernsem
UHHOBaUUOHHbIM KOMMaHUusM ece Heobxo0uMble ycriosus s pocma u
pa3sumusi busHeca. Skolkovo Technopark, online: https://sk.ru/tech-
nopark/ (last seen: 24.09.21)

Statista. (2020). Global outsourcing industry revenue from 2010 to 2019,
by region, online: https://www.statista.com/statistics/189795/global-out-
sourcing-industry-revenue-by-region/ (last seen: 24.09.21)

Szmigiera, M. (2021). Gross domestic spending on research and devel-
opment (R&D) in G7 countries and China from 2000 to 2018, by country.
Statista, online: https://www.statista.com/statistics/1102478/research-
and-development-gross-domestic-spending-g7-countries-china/  (last
seen: 24.09.21)

Worldbank. (2020). Trade % of GDP worldwide, online:
https://data.worldbank.org/indica-
tor/NE.TRD.GNFS.ZS?end=2020&start=1970&view=chart (last seen:
24.09.2021)

WSTS. (2021). The Worldwide Semiconductor Market is expected to
show an outstanding growth-rate of 25.1 percent in 2021. World Semi-
conductor Trade Statistics, online: https://www.wsts.org/esraCMS/ex-
tension/media/ffWST/5145/WSTS_nr-2021_08.pdf (last seen:
24.09.2021)

xii



