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Introduction

The COVID-19 pandemic and its consequences continue to affect each
economyandvarious components dhe world economyPandemic has health,
econonic, social andpolitical impacts all of which are interrelated and interact
Economies experiencegandemieinduced labour shortagesdisruptions in
transportationglosed workplacesegstrictions in travelanddisruptions in ¢pbal
supply chainsThe available data for 2021 indicate tg&ibal value chains have
adjusted to the pandemic conditions relatively quickly, but some industries, such
as automotive, have experien@ziical supply disruptionsT'here have been calls
for increased domestic production (reshorjegpecially irthe aitomotive sector,
where the shortage in semiconductors thasain reason fathecollapse irtrade
in automobiles Some brecasts indicated that Central and Eastern European
(CEE) countries could benefit fromeshoringautomotive productiobecauset
would increase the resilience of supply chains

While we are dealing less and less with pandeirien difficulties, there
are new threats on the horizoragain from outside the economic world. This
time, itis the war in Ukraine. As of thiswriting,Rls i a6s ar med aggr e
Ukraine is still ongoing. It will cast a shadow over the economies of these two
countries, the entire CEE region, and perhaps even the world. Howesttdi
Is devoted to assessing the impact of t/-19 pandemic othe automotive
industry in the Visegrad countries {4). The effects of the ongoing war cannot
be captured irsuchdetail as the pandemic because of ltheted time passed
since it began. The war has only been going on for over two months, while the
pandenic lased more than two years. The effects of the war mighassessed
and evaluated when it is over.

The impact of the pandemic can be analysed today, although some experts
caution against taking too hasty approach that the pandemic is o®er.of
currently(May 2022), the media have been reportndgramatically increasing
number of coronavirus infections in China, blocking Shanghai, the world's largest
transhipment port and a hub for transport links in international trade. Many
companies, especiglthose linked to foreign markets, have already been trying
to rearrange their daily operations and reorganize supply chains since the
pandemic hit at the beginning of 2020. Nowadays, they may face an even more
significant challenge related to decisidoselocate sources of supply out of Asia
to more secure and closer locations. The pressure to make these changes seems to
be mounting, especially with the recent news from Shanghai. Nevertivelheds,
does it looklike so far? How have the last two yeatsanged the automotive
industry, which has been shaping its networks not only in Asian locations but also
in Central and Eastern European countries?

This monograph presents the results of a joint project conducted by four
research institutions in Visegrambuntries. It presents thgdobal value chains

(GVC) phenomenom the automotive industry in Czechia, Hungary, Poland, and
9



Slovakia. The Visegrad countries group was formed after the collapse of the
USSR(the Union of Soviet Socialist Republidce)manag the uncontrolled space

of activities of countries previously strongly controlled by the USSR. All
Visegradcountriesto a different extentyere (and still are) respecting Western
values in both internal and international relations. The business featiadty

filled a separate sphere of cooperatiggoing beyond the political goals initiated

in 1991 when the Visegrad Group was establistiad countries of the Visegrad
Group are becoming more and more economically integrated. They are
increasingly icorporated globally, with the European economies and each other.
One reason is their increasing participation in global value chains. However,
increasing participation in GVCs does not always bring benefits because they
depend on thealue addedreated ireach process performed in a given country.
Processes with lowalue addedh the long term can push a country into the trap
of long-term stagnation in creating value.

It is especially true for the automotive indystwvhich is highly dependent
on valuecreation abilities, and the value chain in this sector is significantly
fragmented.To alter the current status quo and gain more benefits from
participation in GVCs, it is necessary for thelVas key players in the CEE region
specialization in automotive production, to foster innovation abilities and stabilize
their position asralue adeéd creators. The outbreak @OVID-19 posed both
threats (disruption in production processes, demand shocks) and opportunities (re
definitton of mu |l t i nat i o n policiescon forpign ndireet snestment
localization) that need to be investigated melyi to design an effective strategy
for states on the way to higlalue addegrocesses specialization.

Themonograph aimto presertheresults of the project under the Visegrad
fund call ed @ GV Qs pdrspectiCeeohautonaotive dectoreat p e
COVID-190. We intend to answer the follo
V-4 companies participate in the automotive GVCs? ii) What are the likely
impacts of COVID-19 on GVC participation of M businesses iii) How to
improve the position of natiah small and mediursized enterprises SME) in
automotive GVCs?

We have divided the monograph into four chapters and a concluding section
to address these issues. In the first chaptef heor et i cal bacl
me as ur e me n,ive ppekent@ Wriefg@elopment of global value chains in
developing theoretical knowledge of international trade. In addition, the authors
clarify the key concepts of TiVATrade in Value Addedand GVC and their
position in international trade and sowiethe changes that emerged during the
COVID-19 pandemicln chaptertwpii Recent t r ewedresentthe GVCs
development and current status of GVCs participation withthavddrivers of
participation in GVC. We also investigate the impad€6fVID-19 on GVCs and
the innovationdriven transformation of GVCsChapter three is devoted to
AChar act e duterhotive sectar in M countries: 2012 0 2 1 0 . Eac
subchapter presents the development of the sector in each Visegrad country.

10



Chapterfourin Re c ent ¢ h a ntigeawromotive s€atdr@sd countries
I case sfeamkesapastioularvalue addedsince (in most cases) it deals
with empirical examples of automotive companies and their perspectives on
participation in GVCs. The casesay be used for educational purposes or by
companies that want to iIimprove their
experiences.

The final part presents conclusions and policy recommendations based on
the findings presented in all chapters.

Authors
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1 Theoretical backgroundi’ measurement ofglobal value chains
1.1 Transnational corporations and fragmentation of the production

The roots of global value chains go back to the emergence of the first
multinational corporations. Today, compar@sed in one country and operating
in at least one foreign market have several designations (MNdtinational
corporations MNEs 1T multinational enterprises etc.). However, the most
common designation is transnational corporations (TNCs). The comtept
transnational corporations began to emerge in the\Woskd War 1l period after
the declining intensity of the influence of sta@ned companies, which was
related to the development of commercial companies and the optimization of the
cost structure e r e n |et &,a2028). Companies with several, primarily
private shareholders have come to the fore historically, especially in markets with
developed stock exchanges (USA, Japan, Western Europe).

Nevertheless, it should be emphasized that their conea$ much older
and dates back to the emergence of the first publicly traded companies (early 17th
century in the Netherlands) in international business at the time of the
development of East India and West India. However, in the true sense of the word,
transnational corporations began to emerge during the first wave of globalization
in the late 19th century (Oatley, 2008). The companies involved in international
activities at the time were dominated by UK producers, as they were the largest
exporter of cpital globally. British producers have invested in the US, Latin
America, and Asia across the British Empire. Before the First World War, the
investment of British companies accounted for almost half of the capital invested
abroad (Jones?00)), and theirdestination was to buy or create companies
primarily in the field of mining and industrial production.

With the beginning of the retreat of British companies and the resentment
of their expansion during the Victorian era, companies from the ocean came to
the fore. The first significant manifestations of the expansion of American
companies in the international environment began to appear in the late 19th
century when the leading sewing machine manufacturer Singer Sewing Machines
established a permanent maaxtfiring plant in Glasgow, Scotland (Wilkins,
1970). Since the 1920s, the United States has been at the forefront of expanding
companies. In the period after Il. During World War Il, American corporations
ficoncretedin the first place of the most expangicompanies in the international
environment (through investments abroad). Therefore, Japanese and European
governments have discouraged domestic companies from establishing themselves
in foreign markets by exporting domestic capital. As a result;thivds of the
companies established in foreign markets by creating a new company came from
the United States between 1945 and 1960s has had very positive effects on
American companies' marketiented and costriented foreign direct
investments (FDI) irthe international business environmenhis situation did
not change until the 1960s, when Japanese and European companies began to

12



invest, especially in Latin America and Asia, in the bipolar division of many
countries in the world economy. Another chang the structure of the largest
companies in international business was the fall of the Iron Curtain, the expansion
of companies from NICgNewly Industrialized Countriesand later BRICS
economiegBrazil, Russia, India, China and South Africand theelatively slow

start of multinational companies from CEE countries (excluding raw material
oriented Russian companies). However, a significant change in their structure was
the rapid economic growth of the Chinese economy and their later dominance in
therankings according to turnover and the profit achieved after 2010.

One of the most important theoretical frameworks for production
fragmentation was proposed by Jones and Kierzkowski (1990, 1998, 2001). They
stated that international fragmentation wasuogng both within multinational
organizations and through ardength arrangements in the market. They added
that as the price of international service links declines and as knowledge of
potential international suppliers and legal systems becomes maspnead, the
necessity for containing various production blocks under the umbrella of a
multinational organization has been systematically reduced. According to them,
the leading causes of the fragmentation are technical progress in service sectors
(falling transportation costs), economies of scale in service activities and
liberalization of barriers in international trade in services. Simultaneously,
Venables (1999a) developed his idea of multinational production. He argued that
falling transportation costfor intermediate goods lead to spatial production
fragmentation. As firms divide their production between countries, they become
vertical multinationals (if upstream activities are labour intensive) or horizontal
multinationals (if downstream activitiese labour intensive).

Contrary to Jones and Kierzkowski, Venables focused only on the
fragmentation within transnational corporations. Nowadays, the idea developed
by Jones and Kierzkowski appears to be more adequate as production
fragmentation is linkeahot only with foreign direct investments but also with
outsourcing. Thus, economists still use the concept proposed by Jones and
Kierzkowski and still highlight the causes of the production fragmentation
mentioned by them. However, due to digitizationfoauatization, artificial
intelligence and -€ommerce, companies can carry out more activities in their
home country. So, recent changes in the world economy may encourage
economists to develop new concepts of production fragmentation.

1.2 Definition and characteristics of GVCs

Reporting the development of foreign trade in standafokld Trade
Organization \WTO) statistics works on the principle of CIF (Incoterms 2020)
parity in imports (FOB price + foreign direct trade costs such as transport costs
and insurance) and FOB (Incoterms 2020) parity in goods exports (purchase price
of goods + taxessubsidies). Tratlonal reporting of international trade at these

13



parities, though, means that we do not examine what part of the goods was actually
produced in the domestic economy. The total export price of the goods is
calculated for export value, regardless of themaaterials purchased abroad. This
relativizes foreign trade statistics in quality aspect of gross exports.

However, large corporations (achieving economies of scale) mainly use
several countries for individual components and activities when optimising
production costs, taking advantage of the specific comparative advantages at their
di sposal . The Peopleds Republic of Chi
economies in the region and consumer centres on the other side of the world.
Accor di ng etab (2®2@),the jraditiokal view of international trade is
based on a model when a country produces goods and offers services that are
exported as final products to consumers abroad. With the rapid growth of the FDIs
and transnational corporationstimday 6 s gl obal economy,
represents around 30% of all trade in goods and services. About 70% of
international trade has recently been realized via global value chains (GVCs), as
services, raw materials, parts, and components craslensd® often numerous
times (OECD, 2019). This way, the product's final assembly is realized within one
country, but intermediates products are fragmented among many companies from
different countries. The phenomenon of how many intermediate products a
country imports to produce a product and how many products a country exports
to another country to produce new products draws attentioalie addedrade
(Folfas, 2019).

From the beginning, the development of GVCs has been driven by large
multinational companies that achieve competitive advantages and profits.
Through the performance of specific production process activities, costs are
minimized in some countries based on economies of scale and specialization and
the benefits of local expenses. AccordimgUNCTAD (2020), 80% of gross
exports are currently linked to the international production networks of
multinational companies.

Global value chains are a phenomenon in the period of economic research
after the New Trade Theory. This principle has indiddtow product completion
Is fragmented in countries, regions, and continents. Companies outsourcing and
offshoring product assembly activities subsequently benefit from comparative
advantages in countries where . ROR®Y rel
GVCs depend on the fragmentation of production and trade in intermediates to
take advantage of the cost advantages of each site or stage in the chain up to the
stage of assembly. This partially solves the problem related to the overrated
paramete of gross export mentioned above. GVCs are typically used by
multinational companies and are becoming more critical (OECD, 2015), despite
the disturbances in international markets brought about by the global pandemic
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COVID-19 and the energy crisis in Ep since the end of 2021The global

value chain includes all activities that companies engage in, whether in the
domestic market or in foreign markets, from its concept to itsusedGVCs are
increasingly organizing world trade, manufacturing and fprelirect investment
worldwide. Generally, GVC is a sequence of all functional activities required in
value creation involving more than one country. The value chain shows a range
of specific activities that engage businesses in marketing products. These
activities include design, production, marketing, logistics, and product
distribution to the final customer. These activities do not have to be performed by
only one company but can be shared by different companies (OECD, 2015).

The concept of internatiohand global value chains, according to Bair
(2005), first appeared in the 1970s in connection with commodity chains research,
with Terence Hopkins and Immanuel Wallerstein (1977) featuring among the
researchers. The mentioned researchers designed ihegriatic to study the
operation of global capitalism and the reproduction of the stratified and
hierarchical world system beyond the territorial confines of the natate. On
the other hand, the global commodity chain perspective in the early 1986sdoc
on the organization of contemporary global industries and how power
asymmetries of MNCs lead firms affected the prospects for national development
(Gereffi, 2018). This caused a split in traditional wesigtems theory.

The essence of the idea of amadity chains was a detailed mapping of all
inputs and production operations that lead to the production of the final product.
The first publication that explicitly utilized the global commodity chain
framework was a study of the footwear industry by Geeefd Korzeniewicz
(1990). This concept consisted of a detailed description of the supply chain and
operations from the raw material to the production of the final product. Creating
export niches in the footwear commodity chain was partly a story of hdway
the previous industry leaders allowed new capabilities for the emergent exporters,
and how intermediarie(Q.,trading agents) linked small producers to global
markets (Gereffi, 2018). The paper related to the commodity chain concept
generated spted controversy and a lot of interest among scholars (Gereffi,
2018).

In the 1980s, under the influence of the literature on world trade and value
chains (Porter, 1998), the term "global commodity chain™ began to be used. Terms
such asicommaodity and'value"” chain are very similar, but "value chain" is more
complex, more ambitious in that it also tries to describe the organization of
production (Slugn8 & Bal og, 2015) . J

! Certain need to identify qualitative involvement in international trade by companies and national economies was
brought about in particular by a study by the European Commission, which confirmed the PRC as the largest
exporter of hightech products, in aggper analysis of some economists (Xing and Detert, 2010 and Xing 2011)
added value on exported smartphones as very low (up to 5%). In the assembly of such products, Chinese
companies, especially until 2014, contributed to a relatively low value, whioinmgtd mainly from activities
within the value chain, which did not incorporate the results of science, research or strategiownowhe field
of technol ogy aeta,20®2®.si gn (Z8bojnzk
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"Global Capitalism and Commodity ChaingBair, 2005). New horizons in
production fragmentation and its impact on economically developed and
peripheral economies cause a serious debate on how to characterize a variety of
overlapping terms used to describe the network relationships that make up t

gl obal economy. According to Geref fi
subsequently adopted due various reasons including the association of
Acommodityo with wundifferentiated pri
crude oil, minerals), leawg out manufactured goods and services, potential
confusion with the worléystems theory usage of commodity chain and the term
Aval ueo aligned cl| osaleyaddedi,t hwhti td ¢ o
attention on the process of creating, capturing arstlasung value in global

supply chains (Sturgeon, 2009). Important findings on the topic were brought by
Gereffi et al. (2005), who provided a theoretical framework for the value chain
analysis and described different types of global value chain governAfter

2010, economic research activities started to be oriented more on the level of
countriesod6 participatiGkmbod ,p@9Dilt9i)gn pir
countries from the CEE region since the economic growth led by the FDIs started

to cuminate. Currently, the term "global value chain" refers to the complete set

of activities that companies and their employees perform from the very first, the
initial concept of the product to its final use by customers. The emergence of
global value chains the result of an increasing division of labour (Chilimonriuk

Prze¥dzi ecka, 2018) . Thi s S refl ect
production operations, which are divided between the countries of the world
(Z8boj n2k, 2019) . ihatlode part® of ihie prpduciop e ¢ 1 ¢

process with a specific comparokthei ve a:-
art theories in international business come with the transformation of GVCs into

a "global value network" (OECD, 2013). Network representctmeplexity of

t he I nteractions among gl obal produc
conceptualised in terms of a complex circuitry with a multiplicity of linkages and
feedback | oops rather than just Asi mp
(Hudson,2004)

As for the definition for further chapters, case studies and effect of the
GVCs, a global wvalwue chain in internat
of activities that firms and workers do to bring a product from its conception to
its enduse and beyorid (Gereffi& FernandeStark, 2011). Later, Gereffi (2018)
explained and highlighted how Abig buy
established in the worl dEs most dynami
industrialized countries of the first wave (Soutorea, HongKong, Taiwan and
Singgpore). The main characteristics of GVCs include:

2Typically, a value chain includes the following activitidesign, production, marketing, distribution and support
to the final etaln2020mer (Z8boj nzk
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9 The increasing fragmentation of production across countries. Global value
chains link geographically dispersed activities in a single industry and help
to understand shifig patterns of trade and production. Leading authors in
the field stress the role of several layers of the countries participating in the
industrial productiond.g.,apparel industry in the US). (This concept was
confronted by deglobalization tendencsisce COVID19 pandemics.

1 The specialisation of countries in tasks and business functions rather than
specific products. This is caused by international division of labour and
efficiency pressure on the production structure.

9 Global value chain analys@gves insights on economic governance and
helps to identify firms and actors that control and coordinate activities in
production networks.

Several models express global value chains in practice, and they vary.
Moreover, the GVCs models are very complexl aary significantly between
products.

The fragmentation levels of product manufacturing depend on technical
assumptions and product aspects. Multinational enterprises in OEMs play a
cruci al role in gl obal val ue qupment ns (
manufacturers (OEMSs) provide only production services, while actual design
manufacturers (ODMs) undertake production as well as design activities (OECD,
2013). Contract manufacturers are working with smaller suppliers (from tier 1 to
tier 3), alttough the supplying pyramid in electronics is less developed than in
automotive. Currently, success in global markets depends on the ability to import
high-quality products, but above all, on export capacity. To increase corporate,
but ultimately also natizal competitiveness, domestic companies must engage in
GVCs in areas with the highest possib
2020).

Export competitiveneddoosted within GVCs is due to outsourcing and
offshoring, in the way that they provide ass¢o more differentiated, cheaper and
better inputs or optimize the processes needed to complete the product within the
GVC. Competitiveness at the level of GVCs requires the continuous improvement
of conditions for the use of factors of productionwhica n be cal |l ed fis
are highly likely to cross national b
education and higluality infrastructure can be considered as theaed
Astickyo factors of product i loedirettedl. whi c
The quality of institutions is also important, as it is a factor that, in the long run,
influences the decisions of companies in the area of their involvement in the
economic activities of a country. The activities in which a company or &argoun
I's involved today and what we fAdo tod

3 For more recent research studies related to the impact of CO¥ih GVCs, see Gereffi et al. (2@G2and

Gereffi (2021)

“Formore detailsod x port competiti vene sasnds ekek SRinbguesk (20268) et al . (
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growth and empl oyment than what we fAs
can be so complex that, in the end, the import can also contain -thedlesb
A r et uvalueadte@driginating in the importing country.

To quantify the level of foreigivalue addedncorporated in the gross
exports, especially OECD suggests using some new methodological approaches
besides conventional international trade statistics. The measuremént an
involvement of countries' participation in the GVC can be quantified by
theparticipation indexand theproduction chairdength index. The bednown
measure of a countryds position in GV
who introduced the GV@articipation index

GVC participation = DV X/EXP + FVA/EXP

where DVX/EXP is the share of domestic value added embodifergn
exports(intermediate exporih relation to the gross exportsVA is the share of
foreign value added (intermediate import)beadied in gross exports (for more
detailed explanation s€zuide to OECD TiVA Indicators, 2021 Editia2022)

The index summarises the domestalue addedembodied in foreign
export (forward participation) and foreigmalue addedin domestic export
(backward participation). The value goes from 0 to 100. The higher the value, the
hi gher the countryds participation in
more prevalent in total trade and the production process is more fregmé&he
participation index is one of the oldest indices in the history of GVCs, which
focuses on the characteristics of the import intensity of exports, i.e., the share of
imported goods or services in the value of total exports. The participation index
focuses on the fibackwardo and Afor war
exports characterizes the importance of foreign suppliers to the export capabilities
of countries (Z8bojn2k et al ., 2020;
countries in the 8C can also manifest itself in the fact that the export of one
country is used as an input for future production in another country, which then
exports them. Such a point of view is
deals with the description of théae of exports that serve as imports for the
subsequent production of exports in third countries. The participation index plays
a characteristic role, with a country acting as a supplier of intermediate
consumption to another country. The combination atkiward and forward
approaches points us to the possibility of gaining an overview of the country's
involvement in the GVC. It is important to note that the indices are expressed as
a % share of gross exports (Slugnsg8 & E

European Union EU) member states have different values of GVC
participation. Luxembourg and Slovakia have the highest participation, and
Croatia has the lowest. The values range from 35% to 70%. Some of the EU new
member states have achieved very good interconnection witigrigpartners,
l.e., Slovakia, Hungary, Czech Republic, and they have GVC patrticipation in line
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with, or even higher than the EU1Brtbroziak, 2018KersanGk a b i | 5, 201
On the other hand, there are countries with weak performances in GVC
participation, ie, Croatia and Cyprus that have not reached high values of GVC
participation and are lagging behimihgbroziak 20180OECD, 20B).

The second indexndex of the length of the production chaimints to the
importance of vertical specialization, which is measured by the share of inputs
from abroad and domestic outputs of intermediate consumption. However, this
index does not provide information on how long the production chain is. The
index mayhave a high value, but this may be due to the use of diraeanput
in the form of precious metal, for example, within the production chain, but the
chain itself may be short and ultimately relatively simple. The index mainly gives
us information on hownany industries contributed f@roducinga product or
service. If the whole product in the production process is processed within one
production phase, even within one industry, then the index has a value of 1. Of
course, the growing participation of othmdustries in the production of a
particular product causes an increase in the value of the index itself.

Nowadays, economists, more often than in the past, emphasise that global
value chains are rather regi onphlaset han
struck a chord, but in reality, value chains are rarely global. Instead, most of them
are regional, with three centres consisting of North America, Europe and Asia, or
i inotherwordsr iFact ory North Americabo, AFac
Asi @bli roudot & Nordstr°m, 2015; Me ng
lengthening and branching of value chains came to a halt in theG0aik,
reversed during the global crisis, curled up into more compact chains and has not
fully recovered since. Since mRDOGs value chains have also become more
regional and less global (Har&leiss et al., 2018, McKinsey Global Institute
2019). Additionally, slowbalisation meant as the noticeable slowdown of
globalisation during the last few years (McKinsey Global Instit2®d,9; PWC,

2020) 1 together with the global crisis caused by the CONHED pandemic
(COVID-19 crisis), probably has been making value chains even more regional.
Thus, the regional value chains will be probably an essential topic in the following
years.

1.3 Drivers of participation in GVC

GVC patrticipation is determined by the international division of labour
observed, which is a consequence of the increase in the active involvement of
enterprises in this process. In addition to producing finished goodggort that
has existed for decades, the export of goods (components, services) has appeared
to be associated with an increasing number of companies in international supply
networks. Participation of companies in the international division of labourgesult

5 Detailed analysis of M participation in GVCs is carried in chapter 2.1.
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from their fundamental neddto reduce production costs. This is facilitated by
the traditional differences in the equipment of countries in production factors and
the acceleration of technological progress, liberalization of international trade,
and irtegration processes. Consequently, there are four significant drivers of
participation in GVC: factor endowments, geography, market size, and
institutions (World Bank, 2020).

Figure 1.1 Drivers of participaton in GVC

Factor

endavwemients

Source: own elabotian based on World Bank (2020)

The type of involvement of enterprises in the international division of
labour presented above can be explained using the concept of value chain
developed by Porter (1998). Traditionally used in the management sciences, this
conceptescribeshe implemerdtion of processes arranged in a specific sequence
that allows a company to offer goods or services that find acceptance among
buyers. The initial links in the value chain, such as research and design, are usually
called preproduction processes. The action of raw materials and components
(intermediate goods), intermediate assembly, intangible inputs, and final
assembly, which form the next group of links in the chain, are called production
processes. ThHastlinks of the chain, i.e., distribution,lsa and warranty service,
are called posproduction processes.

Transferring the value chain concept from the management sciences to the
economic analysis, it is assumed that each of the processes comprising the value
chain may be the subject of the int@ional cooperation of enterprises. Such
collaboration can be undertaken within global value chains, linking economies
ever more closely together. Timmer et al. (2013) outlined global value chains
(GVCs) as increasingly fragmented across countries, wain eauntry playing a
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specialized role in particular stages in the production chain. The main
determinants of such specialization in particular stages resulted from trade,
transport, and communication costs. They were driven by the acceleration of free
trade agreements, regional integration, the accessibility of less expensive labour,
and communication technology developments

The drivers of GVC participation are closely related to why firms
participate in global supply networks, which should be linkedh® inost
fundamental goal of doing business, which is to multiply value over time.
Effective business activity is the profit achieved by increasing revenue or reducing
production costs. Both effects can be achieved by entering an international market
and fagmenting production.

There are four leading causes of the foreign expansion of enterprises. These
are resource seeking, market seeking, efficiesemking, and strategic asset
seeking (Dunning, 1993).

1.3.1 Factor endowment

The first group of reasons concirgthe company's resource seeking refers
to the country's natural resources (e.g., natural resources, agricultural
commodities), the labour force (without taking into account the diversity of
qualifications, labour force as a factor of production abumgaised in labour
intensive processes) or advanced technologies. The latter arises from the need to
acquire knowledge and skills about combining factors of production that are not
available in the home country of the company relocating processes.

The resotce factors presented by J. Dunning refer to the first primary
driver of GVC participation listed by the World Development Report (World
Bank, 2020). The importance of endowment, especially regarding labour force
availability and cost, was confirmed by rmple empirical studies, such as the
Offshoring Research Network (ORN), conducted in the first half of the previous
decade by the (2002011) (ORN 2011a, 2011b).

This research indicates that the most crucial factor determining the
emergence of GVCs, as afffect of offshoringis companies' desire to reduce
costs (both labour and otlsgrThus, the most critical factor during the period of
the world's most substantial growth in the relocation of value chain processes was
costs, including labour costs. Thas;ountry offering relatively cheap labour was
able to attract the most processes and participate in GVCs.

The outcomes of many other empirical studies confirm that differences in
labour costs significantly impact the emergence of GVCs (OECD, 2007,;2013a
Los et al., 2016). This effect has weakened considerably in recent years when
there has been a marked increase in wages in countries traditionally considered to
have low labour costs. The differences in labour costs between developed and
developing coumtes are narrowing: the average real wage in China in the material
production sphere is now more than ten times higher than in th298(@k. In the
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same period, wages in the United States have increased by 77% (ILO, 2016).
However, the period of most rerkable wage change appears to have passed.

the latest International Labour Organization (ILO) report indicates, wage growth
worldwide has slowed since 2012, falling to its lowest level in four yealfs
China is excluded from the mix (that country hizdter wage growth than
elsewhere), global wage growth fell from 1.6% to 0.9% between 2010 and 2015
(ILO, 2016).

Another important factor from the resource element group is access to
skilled labour. In the ORN study, no other reason for offshoring gaaeduch
importance. Through offshoring, companies can acquire knowledge and skills that
companies often lack and engage external resources (Manning et al., 2012).
Access to skilled workers is causing fragmentation and transfer of processes in
search of opprtunities to take advantage of highly qualified scientists and
engineers, which are becoming increasingly difficult to obtain in developed
economies (Manning et al., 2008). It is pointed out that previously companies used
to carry out knowledgatensiveprocesses, i.e., R&D work using internal human
resources. The knowledge possessed by the firm was treated as an essential
resource of the firm created using its skilled workforce. Over time, however, the
concept of performing knowledgrtensive processesithin the enterprise has
changed. It turned out that many companies began to acquire knowledge resources
by outsourcing the execution of knowledgéensive processes to foreign
contractors.

Access to resources of a highly skilled labour force is inanghsessential,
especially for companies whose competitiveness of goods depends on their
modernity. The analysis of the ORN research reports shows that before 2007
offshoring of knowledgentensive processes was used mainly by -hégin
companies. In receéyears, an increasing interest in offshoring the processes can
be observed in the group of other companies. This applies to consumer
electronics, pharmaceuticals, electrical machinery and equipment, and
automotive

The analysis of the ORN research repost®ows that before 2007
offshoring of knowledgentensive processes was used mainly by -bégin
companies. In recent years, an increasing interest in offshoring the processes can
be observed in the group of other companies. Access to resources of a highly
skilled labour force is increasingly essential, especially for companies whose
competitiveness of goods depends on their modernity. This applies to consumer
electronics, pharmaceuticals, electrical machinery, and equipment, automotive.

A significant shotening of the life cycle is observed in the case of the
mentioned goods and some of their componeértig transition of a company to
the next product life cycle requires maintaining a high level of innovation.

The literature points to the declining stook highly skilled workers in
developed countries. However, two different opinions on this issue are visible.
According to the first, companies in developed countries face difficulties filling
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specialised skills positions. One talks about the lack of reseuior skilled
workers in technical sciences (STEMScience, Techwlogy, Engineering,
Mathematic3. The authors of a report prepared by Manpower a decade ago
(Manpower, 2012) and recently (Manpower, 2022) wrote about these problems,
indicating the lack btechnical knowledge as the most considerable difficulty in
filling positions in the surveyed companies. As it turned out, American and
European companies had the most significant problem in finding qualified
employees for jobs requiring specialized knesdge. Asian companies
experienced minor difficulties in this regard. The latest report emphasizes that
technologyrelated roles continue in high demandé9% of employers have
problem filling jobs.

Another important observation of the Manpower report authors is that the
most significant difficulties in recruitment are related to engineering positions.
Employees with technical and engineering qualifications were the most difficult
to find in the labou market, indicated by companies from the United States,
United Kingdom, Poland, Bulgaria, Israel, Romania, Japan, New Zealand, and
South Africa.

Moreover Goos et al. (2013) note that between 2008 and 2011, there was
exceptional growth in employment ingtitech industries in EU countries. This
growth was almost 20%, while total employment grew by 8%. They found that
60% of jobs in highech industries across the European Union (EU27) were
created by only four countries in 2011, namely: Germany, Framdg, dind the
UK (Goos et al., 2013). However, the age structure of the population in these
countries is unfavourable for the development of the labour resource market.
Therefore, companies are looking for skilled workers outside these countries,
moving theknowledgeintensive processes abroad. Therefore, in some countries,
high-tech employment grew much more than the EU average: Sldvgreav by
52%, Spain by 51%, Luxembourg by 45%, Cypru$ by 40%, Slovakia, Latvia,

Italy i by 30%. Above the averader EU countries were also: France, Greece,
Czechia, Austria, Belgium, Portugal, and Hungary.

Low-skilled labour and foreign capital are key drivers for backward
participation in GVCs. Countries highly supplied with loast labour participate
in the labair-intensive manufacturing segments of GVCs. Consequently, skills
enhance to more complex processes to be relocated.

Natural resources drive forward GVC integration when foreign investors
seek needed resources in the host country. As a result, foreigal baist host
country integration in GVCs. It also stimulates upstream sectors developments,
l.e., apparel in Bangladesh, electronics in Vietnam, and automotive in Morocco
(World Bank, 2020).
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1.3.2 Market size

In addition to differences in labour costs, thevelopment of GVCs has
been encouraged by the liberalization of international trade and the decline in
transportation costs. All these factors are part of the concept of transaction costs
(Venables, 1999b; Anderson, van Wincoop, 2004).

Participation inGVCs is also driven by trade liberalization, which expands
the market size and promotes a country's openness. Elements affecting trade in
intermediate goods are identified by Yi (2003), which examines the importance
of tariff barriers to developing supplghains. His study proved that tariff
reduction significantly affects trade in intermediate goods. The strong effect of
tariff reduction on trade in intermediate goods was also noted by Egger and Egger
(2006), observing the attractiveness of the CentralEastiern European market
for the location of production processes by Austrian companies.

Lower tariffs on manufacturing goods foster backward GVC participation
in manufacturing. Lower tariffs in destination markets reveal more robust GVC
participation in lackward and forward. However, the effects depend on rules of
origin and their impacts on developing a local supplier base in the long run (World
Bank, 2020).

1.3.3 Geography

Companies participating in GVCs also consider factors that determine the
supply chain organization, such as distance from other branches, good
infrastructure, and effective communication, i.e., geographical considerations. A
study of apparel companies in the European Union identified labour costs,
geographic proximity, and cultural simiitkes as the most important reasons for
locating production (Baldone et al., 2001). This is also confirmed by the example
of Brazil, described by Ruiz, as an attractive production location for American
companies such as Whirlpool, Gap, and GE (Ruiz, 200f[¢se companies
choose to locate in Brazil, among others, because of its geographical proximity
(much closer than to Asian countries). However, labour costs are slightly higher
here than in Asia, and above all, the size of the market (Ruiz, 2007). The
importance of distance, thanks to which companies ensure timely delivery and
efficiency of production organization, is also indicated (Evans & Harrigan, 2003;
Razzolini & Vannoni, 2009). In the factors mentioned above, Alcacer (2005), for
example, sees the mareason for the lack of interest in process outsourcing
companies in African countries.

Regarding the importance of transportation costs on the development of
trade in intermediate goods, a detailed study was conducted by Hummels et al.
(1998). They foud that as a result of transportation improvements, the speed at
which goods are moved increased, and thus the cost, which these researchers call
the tax equivalent of trade cost, decreased. In the case of the United States, this
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was a change from 32% to 9%fctotal transportation costs between 1950 and 1998
(Hummels et al., 2001).

World Development Report highlights the longer geographical distances to
the significant GVC hubs (China, Germany, and the United States), the less
backward and forward GVC paipation in manufacturing. Moreover, trade in
components within international production networks highly depends on logistics
functioning and uncertainty in bilateral international transport times (World Bank,
2020).

1.3.4 Institutions

Preferential trade agreents (PTAS) can enhance institutional quality and
increase GVC participation of a country. PTAs design legal and regulatory
frameworks and harmonize customs procedures and IP protection rules. Weak
contract enforcement deters traditional trade flows, GNs are particularly
sensitive to the quality of contractual institutions. Sectors relying more on contract
enforcement see faster growth in GVC participation in countries with better
institutional quality (World Bank, 2020). Effective policies to attdabt result
in capital inflows, technology development, and management skills improvement.
Liberalizing trade at home while negotiating trade liberalization abroad can
overcome the constraints of a small domestic market, open them for foreign
cooperation @ad develop the economy based on external values
(capital/technology/skills).

1.4 Strategies and governance of the GVCs

Governance is the essential part of the GVC analysis, especially when
trying to better participate in the highealue addedactivities of the smile curve.
It shows how corporate power exercised by global OEMs actively shapes the
distribution of profits and risks in a particular industry and how this alters the
upgrading prospects of firms in developed and developing econdnaiesre
included and excluded from the supply chain that constitegeh industry
(Gereffi, 2018). The shift of a company or country in the value chain refers to a
set of activities aimed at improving the structure of production towards a higher
share of addedvalUE | t et R e As aaesult pthisskiftl compales and
countries are gaining higherofits and raisevages, but also a "safer" position
within the chain, and thus higher economic stability. The literature on the shift in
the value chain (Humphrey &chmitz, 2002) identifies four basic strategies:

1. Product upgrading, reorientation of the product portfolio or moving into
more sophisticated product lines.d., production of higher value items,
such as organic fruits and vegetables).

2. Process upgrading,transforms inputs into outputs more efficiently by
reorganizing the production system or introducing superior technology
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(e.g.,automation or robotization that increases productivity and reduces
factory lead times).

3. Functional upgrading, entails acquiring new functions (or abandoning
existing functions) tancrease the overall skill andhlue added@ontent of
the activities (e.g. in the mining sector, processing the mineral in addition
to extraction).

4. Chain or intersectoral upgrading, where firms move into new but often
related industries e(g., television set manufacturers start producing
computer screens).

Moreover, Fernande3tark, Bamber and Gereffi (2014) identified several
additional types of upgrading. These add to Humphrey and Schmitz (2002) by
also considering upgrading beyond the 8rthat already participate in GVCs:
entryin the value chain, backward linkages upgrading aneheaudket upgrading.
E.g.,Gereffi (2018) characterizes social upgrading concept as related to, but more
encompassing than, CSforporate Social Responsibilitypocial upgrading
expands the scope of CSR by focusing not only on efforts by global companies to
ameliorate labour conditions but also other norcorporatemeasures initiated
by NGOs and governments.

One of the most common diagrams showing the relship between the
phases of the value chain and the amount of added value is the "smile curve",
authored by the founder of ACERtan Shili seeFigure 12.

Figure 1.2 The Smile Curve
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Sourcebased on Fernandextark & Gereffi (2019)

The scheme shows that for domestic companies to be more competitive
they must be ableo carry out activities that are at a higher rate of added value
and thus ultimately increase export competitiveness in a network of global
suppliers to OEMs. The curve illustrates the opportunities for higlee added
production, mainly at the begingnand end of the value chain (Low, 2013).
Commercial services usually have the higheslue addedcomparing usual
Il ndustri al S e c t o rMest prokEssestwith hkghee added Value, 2 (
are usually implemented in developed economies, whose ciespare more
innovative (better able to apply R&D expenditures commercialiiyms from
developing countries are concentrated within GM&pecially in activities with
a lower rate of added value, where comparative advantage is applied such as cheap
labour, free environmental burden, etc. As part of GVC activities carried out by
companies in developed economies, spiér effects occur in developing
countries over time, and companies from developing countries subsequently
"domesticate” innovations withi their production processes as part of the
catchingup process, which is in line with the product life cycle thebry
explanation of higtiech production locations by R. Verndwaturally, activities
involving a higher degree of added value within the-gnauction phase are
R&D knowledgeintensive, and in the second pathe postproduction phase,
marketing is essential.

Later, Fernandestark, Bamber and Gereffi (2014) and Fernarsiezk
and Gereffi (2019) identified several additional types of ugigta Besides those
proposed by Humphrey and Schmitz (2002) by also considering upgrading
beyond the firms that already participate in GVCs:

1. Entry in the value chain, where firms participate for the first time in
national, regional, or global value chains. This is the first and one of the
most challenging upgrading trajectories.

2. Backward linkages upgrading, where local firms (domestic or gojei
begin to supply tradable inputs and/or services to companies that previously
used imported inputs.

3. End-market upgrading, where firms already in the chain moveantore
sophisticated product or geographic markets that require compliance with
new, mae rigorous standards or call for production on a larger scale at
accessible prices.

Competences in value chains and their distribution depend primarily on the
characteristics of the production process. In general, we distinguish two basic
types of globalalue chains, namely:

1 Buyerdriven GVCs.
1 Producerdriven GVCs
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In buyerdriven chains, retailers and sellers of finished products
advantageous due tbeir ability to shape mass consumption through dominant
market shares and strong brands (Fredefictereffi, 2009; Sturgeon, 2009).
While buyerdriven chains are mainly chains with a horizontal management
structure and simple products, manufactuhéven chains are characteristic of
complex products. Another characteristic of manufactom@naged chasis the
reporting of a higher degree of vertical integration. This type of chain is typical,
for example, of the automotive industry

Governance of the global value chains glaykey role in the development
of the companies but also whole national eroies €.g., CEE countries
dependent on foreign investors established in the region). A theory of GVCs
governance is based tmefollowing factors:

1. complexity of information and knowledge transfer required to sustain a
particular transaction (determinedy the product and process
specifications)

2. the extent to which this information and knowledge can be codified and,
therefore, transmitted efficiently and without transactispescific
investment between the parties to the transactions, and

3. the capabilitis of actual and potential suppliers reflecting the requirements
of the transaction (Gereffi, 2018).

Figure 1.3 GVCs governance types

SFor more details regarding automotive industry see
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As illustrated above, we distinguish five maypes of management of
global value chains, while the main criterion is the interconnection of a lead firm
(key company) and its suppliers. This typology of value chain management
structures seeks to mutually describe and explain the significant difference
between different types of value chains (Gereftfal, 2005). Between the two
extremes of classical markets and hierarchical management Vertical
integration), five network forms of management have been identified: modular,
interconnected or relational, and direct management (Fern&tdea Gereffi,

2019; Gereffiet al, 2005).

1 Market T representshe most straightforward way of chairmamagement,
which is characteristic mainly for simple products. Markets linkages do not
have to be entirely transitory transactions (Gereffi, 2018). In this way of
management, the key company buys on the market from suppliers
according to its current needsile not entering into longerm cooperation
and cooperative relations with suppliers. The main criterion for selecting
suppliers in this type of value chain management is usually the product's
price. A supplier change is easily feasible if necessary anoae
advantageous offer (Schmitz, 2006). According to Gereffi (2018), the
essential point is that the costs of switching to new partners are low for both
parties.
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1 Modular 7 suppliers in modular value chains make products to custémers
specifications, wlth may be more or less detailed. Though, when
providi-kgy Aisarmi ces o, suppliers t a
competencies surrounding process technology, use generic machinery that
limits transactiorspecific investments, and make capital outlays fo
components and materials on behalf of customers (Gereffi, 2018). The
supplier will process and deliver the product on his own and without the
participation of a key company (with the exception of entering quality
requirements). (Quadros, 2004).

1 Relational i chain management applied mainly to processes and products
with high information intensity, in conditions where it is not possible to
ensure simple information sharing. Frequent personal contact is needed in
order to share knowledge and infotioa between partner parties. Many
authors have highlighted the role of spatial proximity in supporting
relational value chain linkages, but trust and reputation might well function
in spatially dispersed networks where relationships are built up over time
or are based on dispersed family and social groups (frequent in specific
Asian GVCs settings). Emphasis is placed on relationships between
partners, which are based on mutual trust between partners as well as on
their reputation (Kishimoto, 2004).

9 Captivei direct management of suppliers occpmsnarily in cases where
the competencies of local suppliers for activities with higher added value
are not sufficiently developed. According to Gereffi (2018), in these
networks, small suppliers are transnational@pendent on much larger
buyers. As with the modular type of control, supplienmanufacturers
manufacture based on specifications from a key company. Unlike the
modular type of control, the lead firm actively monitors and controls
production and providethe necessary knelow to the manufacturer.
Close relationships between the two partners are key to this type of
governance. Possible change of suppliers or customers is difficult and
expensive (Baza& NavasAleman, 2004).

1 Hierarchy i most often appliedo highly complex products, where the
majority of knowledge has the wmalled silent nature and cannot be
codified. In such cases, finding competent suppliers is extremely difficult.
A typical feature of this type of chain management is the verticakatteg
of production activities i.e., the effort of a key company to concentrate
the entire process of design, development and production within its own
hierarchical structure of departments and plants. We now encounter this
type of value chain managenmdess and less often (Barbiavaretti &
Venables, 200451 ugn 8§ ,2158al og
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To understand how different forms of governance can affect economic and
social upgrading, Gereffi (2018) suggests two distinct forms of governance in
industrial clusters of G¥s: horizontal and vertical governance. Horizontal
(cluster) governance refers to localigsed coordination of the economic and
social relations between cluster firms and institutions within and beyond the
cluster. On the other hand, vertical governaoperates along to value chain,
lining a series of buyers and suppliers in different countries, each of which adds
value to the final product.

Table 1.1 Types of governance in clusters and GVCs by scope atora
| Scope

Actor Horizontal (cluster)
governance

Vertical (GVC) governancs

Collective efficiency (e.g| GVC leadfirm governancd
Private governance industrial associationy( e. g . , gl ol
cooperatives) voluntary codes of conduct
Local civil society pressur| Global civil society pressur
(e.g., workers, laboyon lead firms and majg
unions, NGOs for civil suppliers (e.g., Fair Labol
society,  workers, an{ Association) and mti-
environmental rightg stakeholder initiatives (e.g
genderequity advocates) | Ethical Trading Initiative)
International organization
Local, regional, and nationg (e.g., the ILO, WTO) an(
Public governance government regulation international trade
(e.g., labour laws an| agreements (e.g., NAFTA
environmental legislation) [ AGOA)

Socialgovernance

Source: Gereffi (2018)

A crucial meaning for the M countries will be horizontal governance,
particularly public governance, since the presence of the TNCs and quality of
investment climate play a key role in furthehaping the GVCs structure,
particularly in the automotive sector. Public actors exercise public governance,
including governments at various levels within natstates and supranational
organizations (Gereffi, 2018). Public governance in the clustertexbn
(automotive cluster of M countries) involves formal rules and regulations set by
the governments at local, regional, and national levels. Finally, they can facilitate
or hinder social and economic upgrading, directly and indirectly. According to
Gereffi (2018), other public governance measures, such as industrial policy, trade
and investment regulations, or competition policy, do not intend to address labour
concerns but can indirectly affect social upgrading outcomes while directly
impacting econonai upgrading
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1.5 GVCs andtrade in value added principles

Such analyses reach the end of the first decade of the 21st century. It is not
only a new theoretical approach and a new method to examine international trade
but also a tool important to conduct empirical research in international economic
cooperation sice analysing trade iwvalue addeddiffers substantially from
analysing trade measured by gross value. Also, the results of trade analysis in
value addedliffer from traditional studies and can give different economic policy
recommendations.

AMade ior ltdnbe was the catchphrase wi
launched their joint trade malue addedlatabase (TiVA). It documented deep
and broad economic relationships across international borders as firms sliced up
their value chains and located production of nmediaries and accompanying
services in multiple countries/continents. Subsequent research using the TiVA
and World InputOutput Database (WIOD) proved that the drivers of GVCs were
technical progress, especially in transport and communication, as wedidas
liberalization (Gereffi & Fernande3tark, 2011; Baldwin, 2016). The GVCs
research also revealed the importance of services in international trade both as a
lubricant in coordinating and managing GVCs and as an intermediate input in
goods productior(Low 2013). Thus, services (earlier generally ttiadable)
account for between a third and a halfvaflue addedrade (de Backer &

Mi roudot, 2013; Ku¥nar, 2020) and are

Nowadays world inpuybutput tables are available in databs such as:
OECD Intercountry InpuOutput Database, World Inp@utput Database,
Global Trade Analysis Project, EORA Multi Region Input Output Table,-IDE
JETRO International Inpg®Qut put Tabl es, t he Asi an
Multiregional InputOutput Tales and Multiregional Environmentally Extended
Supply and Use/Inpt®utput. That proves high demand for statistics necessary
for studies on trade value addednd GVCs as well as big importance of research
on these topics.

The AMade i n trase struck a dnatd) butciraréatityh yalue
chains are rarely global. Instead, most of them are regional with three centres
consisting of North America, Europe and Asiaj avith otherwordd§ i Fact or vy
North Americado, AFact or yBalBwinréolpeee and
Gonzales 2013; Miroudd Nor dstr ° m & &,2P%E9). Mdreavey, the
lengthening and branching of value chains came to a halt in the(00igks,
reversed during the global crisis curling up into more compact chains and has not
fully recovered since. Since mRD0OOs value chains have also become more
regional and less global (Har@leisset al.,2018, McKinsey Global Institute,
2019). Additionally, slowbalisation meant as the noticeable slowdown of
globalisation during the last few years (see The Economist 2818&Kinsey
Global Institute 2019, PWC 202D)}ogether withitheglobal crisis causd by the
COVID-19 pandemiciicoronacrisid) probably has been making value chains
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even more regional. Nevertheless, international value chains still matter, or even
give direction to international eoperation. This is true especially when we
measure iternational activity by trade in value added rather than by gross trade
in intermediaries (Timmesgt al, 2015).Moreover, international values chains are
drivers of trade in final goods, services, and intermediaries and of FDI, especially
in innovative poduction processes (e.g., these connected with digitization)
GVCs are quite well explored in the literature (studies mentioned in this text; for
literature reviewsee Kaneet al.2020). Quite novel is the focus treetypes of
international networkstraditional trade networks, simple GVCs and complex
GVCs proposed among others by Mestgal. (2019) which is derived directly

from analysingheworld inputoutput table.

An exemplification of the world inpuutput table for the global economy
comprisingm countries whose economies hawvdustries is shown in Table 1.2.
Each industry is given one line (row) in which it stands for the manufacturer
(supplyside) and one column, where it is the recipient of products (demand side).
The middle, sqare part of the international table of intedustry flows (shaded
grey) contains intendustry flows, both national (darker shade of grey) and
international (lighter shade of grey). The first two digits in the subscript mean the
numbers of countries, drthe next two (in brackets), are the numbers of industries
between which the flows occur. In the case of material outlays ohthe added
and the global product, the first digit in the subscript means the country number
and the second (in brackets)e ihdustry number. And when marking the demand
for intermediate and final goods, the first two digits are the numbers of countries,
and the last digit (in brackets) is the industry number. The first is the sum ef inter
industry flows (sum of rows) like thmaterial outlays (sum of columns).
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Table 1.2 World input-output table (international table of intemdustry flows)

I Inter-industry flows Demand for intermediate goo@iatermediate | Demand for final goods (final consumption| Global
consumption) product

Country Country é Country Country Country é Country é Country Country é Country Country Country é Country Country | Country | é Country

1, 1, 1, 2, 2, 2, m, m, m, 1 2 m 1 2 m

industry 1 | industry industry industry industry industry industry 1 | industry 2 industry n

2 n 1 2 n

Countr
i)ﬁdustlr' X11a1) | X1112) | € | Xaa@n) | Xe2a1) | Xi2a2) | € | Xa2an) | € | Ximay | Xim@2) | € | Xim@n) Z11(1) | Z12(1) é Zim(1) f11(1) f12(1) é f1m(1) X1(1)
1
)(ltountr
s | X1y | Xaaez) | € | Xasen | Xizey) | Xiz2ez) | € | Xzen | € | Xamey | Xime2) | € | Xamen | Z1@) | Zi2¢) | € | zime) | frae) | fi2e) | € | fime) | Xa2)
y2
: é é é é é é é é é é é é é é é é é é e e e e
Countr
i);'.dust:::’ X11n1) | X11(n2) | € | Xaan) | Xe2m) | Xi2n2) | € | Xa2gny | € | Xameyy | Xame2) | € | Xam(n) Z11(n) | Z12(n) | € | Zam(n) f11(n) f12(n) e flm(n) X1(n)
)(;(?umr
i3;1dust2r’ X2111) | Xe112) | € | Xoranm | X221y | Xe212) | € | Xo2am | € | Xem@y) | Xem@z) | € | Xem@n) 221(1) | Z22(1) Z2m(1) f21(1) f22(1) f2m(1) X2(1)
1
éoumr
i);'.dustzr’ X2121) | Xe122) | € | Xoremy | X2221) | X2222) | € | Xo22m) | € | Xemeeny | Xemz2) | € | Xemezn) 22112) | 22220 | € | Z2m(2) f21(2) f22(2) e f2m(2) X2(2)
y2
: é é é é é é é é é é é é é é é é é é é é e e
Countr
ﬁmusf{ X21n1) | Xe1n2) | € | Xorny | Xo2n1) | Xe2im2) | € | Xo2emy | € | Xem(ny) | Xemm2) | € | Xemn) 221(n) | Z22(n) | € | Z2m(n) f21(n) f22(n) e f2m(n) X2(n)
yn
e é é é é é é é é é é é é é é é é é é é é e e
Sounr:;, Xm1@1 | Xm1@a2 | « | Xmi@n | Xm2@1 | Xmz@z2 | <« | Xm2@n | 2« | Xmm@z | Xmm@2 | z | Xom@n | Zmi@a | Zm2@a | o | Znm@ fm1(1 fm2(1 . fmm(l Xm@
industr e e e e e e
y1 ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) )
5"“”5#, Xm1@21 | Xm1(22 é Xmi(2n | Xm2(21 | Xm2(22 & Xm2(2n & Xmm(21 | Xmm(22 & Xmm@n | Zm1(2 | Zm2(2 Znm2 | fm12 | fm2e2 fom | Xme2
ind
il I ) ) ) ) ) ) ) ) ) ) ) ) ) ) )
: é é é é é é é é é é é e é é é é é é é é e e
)(ltounrtnr’ Xmi(n1 | Xm1(n2 é Xmin | Xm2(n1 | Xm2(n2 é Xm2(nn é Xmm(n1 | Xmm(n2 é Xmm(on | Zmi(n | Zm2(n Zmm(n fml(n fm2(n fmm(n Xm(n
ind
il B ) ) ) ) ) ) ) ) ) ) ) ) ) ) )
Materia , L , ,
Lu“ays U1(1) Uiz | € U1(n) U2(1) Up | € Umn) | € Um(1) Une) | © Um(n)
chlﬁ Vi(1) vip) | € V1i(n) V2(1) Vo) | € Vo) | € V) | Vme) | € Vm(n)
podue | X1y | Xa) [ € | Xuw) | Xy | Xoy | € | Xow [€ [ Xy [ Xy [ € | Xen)
Source:authors



The international table of intemdustry flows can also be written in a
simplified version with a focus on countries between which flows occur rather
than on specific industries (see Table 1.3). Then single-imdeistry flows
(marked in Table 1.3sx; (ij)) are joined into flows among particular countries
(recordusinga matrix).A similar aggregation will be made in the case of demand
for intermediate and final goods and material outhagitie addedand global
products.
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Table 1.3 Simplified world inputoutput table

Country 1,
industry 1

Inter-industry flows

Demand for intermediate goods (intermediate]

consumption)

Demand for final goods (final consumption)

Country
1,
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1

Country | é

1
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2
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industry
n
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1
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Source: authar
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From the Tabld..3 we can reach thdassical Leontief (1936) equation:

n A%
or . . _
X11 E Xym Bi1 E Bim Fi1i E Fin
& E & € E & o0& E &,
Xm1 E Xmm  Bmi1 E Bmm Fmi E Funm
where A €& A is the wellknown (global) Leontief inverse matrix

representing the induced output by one unit of final demand through the whole
global production network A is also weHknown matrix of cost structure
stemming from the coefficient of direct material somption).

Following Menget al.(2019) and multiplying both sides of Equation by
€ A, we get:

I-A12 E -Arm X31 E Xym Fi1 E Fip
§ E & 08 E 8 &6 E 8
'Aml E I'Amm Xml E Xmm le E me

what can be rewritten as:
£ A :ﬁ B A Cﬁ £
wherer, s, t denotes countries.

Multiplying both sides of the last equation willy y & Ayy , Which
represents the domestic Leontief inverse of cowtiryduced output of domestic
products by one unit of final demand), we get:

N EvvB A ] B .
Finally, we can decompose the global product of cowstoy

ﬁ ﬁ B ﬁ Eyvfyy EyeB € By B A E 2 EyeB A D
B'AZ EPBLBLLA B AZ B AJEQ

In this decomposition we can find partner countries (r, t and u denote
partner countries) of a country s (country s is the reporting country). Multiplying
both sides of equation illustrating the global product of country s withahe
addeddiagonal maix we will get:

N ee

AR 0§ By EHDB € HXEKESB AXEIT {0
E,eB A B 3

iy
A % A OE,PBY BL A B A B A OE QO

37



where:

f JEy «Xy vS the domestically (in countrg) produced and consumedlue addedwith no
internationalization),

N OEy«B € is the production of domesti@lue addedin countrys) embodied in final
product exports (traditionatade networks),

N EyeB A JE & isthe production of domestialue addedin countrys) embodied
in exports of intermediate goods and services but the donvedtie addedbsorbed by the
trading partner country without further border crossing (simple GVCs),

N ByeB A B A N & OBY BYvyA B A2 B A JE D

¢ is the production of domestigcalue added(in country s) embodied in exports of
intermediate goods and services but the domeatie addedbsorbed by the trading partner
country with further border crossing (complex GVCs).
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2 Recenttrendsin GVCs
2.1 Impact of COVID-19 on GVCs

The impact of th&€€OVID-19 crisis has been tremendous and uneven at the
level of individual companies and employees. Baldwin and Freeman (2020) point
out two mainshocks of the pandemic on
work and the decreased demand for manufagtgaods. We also analyse the
effects of pandemics in terms of disrupted transport and distribution networks

2.1.1 GVCs inthe pre-pandemic era

Global supply chains are a central feature of today's global economy (Pinna
et al., 2021). This means that evpart of the supply chain is essential for proper
functioning because if in any section, from research to sales, an error occurs, the
whole global chain will be disrupted. We can see this in a recent case in the tanker
industry, which is particularly impaaht (Poulsen et al., 2020) in transporting
goods. On March 23, 2021, a vast container ship of a Japanese company was
stranded in the Suez Canal, where it blocked traffic in both directions for a week,
which caused a significant delay in deliveries. Oil @igss announced an
increase in oil prices, to which world trade responded with a real increase. Oll
refiners began to hesitate in further orders, and after unblocking the canal and
evaluating the reactions of refiners and individual governments, suppiees
forced to announce a drop in oil prices.

The end of the nineties and the years
global value chains (Sako, 2022). The decreasing costs of telecommunication and
the dismantling of trade and investment barrgtrengthened globalisation. The
offshoring of several production phases increased the fragmentation of production
(Chilimoniuk-Pr ze ¥dzi ecka, 2018). AlIl this sl
of 2008 Expansion of GVCs stoppednd GVClength has shoehed Among he

reasons for this processe rising labour costs in the developing areas, the
application of automation and protectionist pressusesvever, yst before the
COVID-19 pandemic, there have been signs of GVC growth picking up again.

The adopion of Industry 4.0, automation, and digitalisation in global
production chains has already begun well before the pandemic. Digital
technologies reduce coordination and transaction costs and increase the
integration and visibility of GVC participants. Aarhation allows for higher
production and leads to higher demand for inputs and higher GVC trade (Simola,
2021). At the same time, big data and artificial intelligence have raised
cybersecurity risks, rendering national borders important when deciding twhere
store data (Sako, 2022). Industry 4.0 is mostly applied in the automotive industry,
where justin-time delivery and lean manufacturing are typical. This led to highly
efficient supply chains but also increased vulnerability to disruptions
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2.1.2 Direct and indirect impact of the pandemic on GVCs

The potential impacts of the COVADO shock on global value chains may
be direct or indirect. This directly impacts when companies stop producing
products due to health and distance measures. For example, if synoyees
were ill, they had to comply with the mandatory siatposed quarantine, typical
in many virusaffected countries and businesses. In terms of indirect impact,
several aspects can significantly affect global value chains. Supply chain impact
Is anmong indirect ones. It occurs when companies in one location are affected by
supply shortages of production inputs from locations directly impacted. Another
one is a disruption in international transport networks when not the production of
inputs involved bt rather the means of transportation. First of all, workers in the
transport industry and border agencies could not provide their services. Secondly,
there were restrictions on the movement of people and additional requirements at
the border introduced, mich made the transport of goods impossible (e.g., air
cargo could no longer be shipped via (cancelled) passenger flights). The third
indirect impact of COVIB19 on GVCs is a demand impact. It is the case when
fewer consumers are willing to buy the produar when a surge in demand
occurs, as was observed for critical medical supplies, or when there is a shift in
demand (e.g., for some food products when the restaurants were closed). GVCs
transmitted economic shocks from countries with lower demandfardroducts
to countries producing seffinished goods. The OECD study underlines that due
to COVID-19, demand has increased dramatically for medical supplies. There has
been a significant shift in the composition of demand for food, and demand has
decreaed for all other manufacturing GVCs (COVI® and Global Value
Chains, 2020). The fourth indirect impact is related to trade and investment policy
risk. Some countries introduced export bans for key medical products to secure
supplies of them domesticallifhere is also some uncertainty about the future
trade and investment regime as in crisis times; there is a tendency to increase
protectionism measures

2.1.3 Transport and distribution disruptions

GVCs generate trade interdependencies that maldetriesvulnerable to
external shocks. The COVIDO pandemic has made it evident that complex and
lengthy GVCs can especially besource oflifficulties(Panwaret al, 2022). The
total or partial closing of borders, and limitations on the free movement of people
disrupedt he transport of goods. The GVCs
arising from preexisting trends (like the mentioned automation and
protectionism) and the immediate and ldegn impacts arising from the
pandemic (Kersat k a,h202fl). Mdtiple businesses changed their approach
from justin-time to justin-case, while respecting supply distortions and

transportation disturbances.
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Unnecessary fluctuations in supplier relationshals® affect distribution,
whether basic raw materials, conmgnts, or finished products. Thhangesre
caused by a limited workforce and government regulations to combat the spread
of the COVID19 pandemic (Pinna et al., 2021). Marketing is indirectly affected
by the pandemic. It can be said that the marketintpsés directly dependent on
developments in world trad&he sales to the final consumeere significantly
reduced in individual countries, and during strict quaindemiclock-downs It
wasonly allowed for a limited range of essential consumer goods, medicines,
medical supplies, and food. The reasasto minimizepossible limitations of
the construction, service, and maintenance work required to operate other
manufacturing and nemanufaturing industries and state institutions
(Waldkrich, 2021).The impact of the COVIEL9 pandemic on overall product
sales and their subsequent export to customers is significant.

Transport disruptions lasted in the second half of 2020, too. A key reason
for logistical disturbances was that major economies had a quick bounce back
from the declineMost companies were not ready to produce at the level needed
to meet new demand. Containers got stuck, and container unavailability quickly
increased shipping cas{Panwar et al., 2022)

One of the reasons for disruptions was the shortage of semiconductors.
Their production process takes64months and requires very high precision,
plants are extremely costly, and they must run nonstop to compensate for
investmentcosts. The £miconductors manufacturing process also consumes
enormous amounts of water and electricity and is highly vulnerable to disruptions.
The largest semiconductors producers are based in Asia (the largest being Taiwan
Semiconductor Manufacturing Q& Adjusting to the demand shift came with a
lag. Planning and adjusting semiconductor production volumes requires time,
particularly when suppdirs practice lownventory justin-time supply and
production (Sako, 2022).

By 2021, the shortage of semictuttors and certain base metals will be
long-lasting. Policymakers and automotive companies reacted with strategic
measures. The Asian foundries expanded their facilities further. The American
government and the European Union encouraged the building vaineed
semiconductor factories in the US and Europe. The European program intends to
increase semiconductors research, production capacity and international
cooperation (the aim is to increase t
market to 20% by 2@, and even establish a European Semiconductor
Fund. Labour costs are high in Europe, however, so laimdensive production
parts wil |l remain in Asia. The EUG6s s
because companies had not invested in cuttagg firms for almost two decades
and the EU lacks semiconductors design capabilities (Kleinhans, 2021).

7 https://www.cnbc.com/2021/03/16(hartsshowhowmuchthe-world-dependson-taiwanfor-
semiconductors.html
8 https://techmonitor.ai/silicon/europeahipsacteuwinfineon
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COVID-19 was a crucial period for modifying the strategies of multinational
companies and decisions regarding the location of FDIs and thegulgliers
(Kalotay and Sass, 2021Ijhe reason was the supply shock brought about by the
pandemic and the related increase in transport costs in international logistics, but
also, in principle, thehortageof the strategicomponents, whichegan to be fe

in December 2020, but in the4/ it was more pronounced in March 2021. Given
the trend of electromobility, autonomous vehicles, and connectivity, their share
and the automotive industry was already about 4% in 2019 and should grow to
20% by 2030. The egative impact of this outburst is expected even in 2022,
while, e.g., the management of Volkswagen AG expects the problems associated
with the supply of these parts in the next few yé&ars.

This trend was exacerbated by the military aggression ofRingsian
Federation in Ukraine, which brought both a demand shock (production
slowdown or the exit of car lead companies from the Russian market) and a supply
shock (production of cables and other automotive components in Ukraine). The
conflict in Ukraine @an be seen as an accelerator of the supply shock in the
automotive industry caused by COMI® and, to a lesser extent, as a new
demand shock. In the-¥ region, the structural shortage of skilled labour and,
above all, the innovative activity of domestmmpanies that would better respond
to ACES trends (especially electromobility) remain still a more serious problem
in the medium and long term

2.1.4 Production disruptions

Baldwin and Freeman (2020) suggeditr@ple hito on global production
due to pandemsg

Direct supply disruptions hindered production as the disease began to
spread at the heart of the production, i.e., in East Asia, and subsequently spread
rapidly to other industrial giants, such as the United States

Supply chainficontagiom exacerbates their direct shocks, as it is more
difficult or costly for manufacturing companies in less affected countries to obtain
the necessary imported industrial inputs from severely affected countries, whether
by a pandemic or natural disaster

Interuptions in demand due to macroeconomic declines in aggregate
demand, i.e., recessions, waiting for consumer purchases and delays in corporate
investment.

The pandemic has disrupted production and supply chains, causing global
recession and, in the longerm, it has created the need to increase the resilience
of supply chains and security of production. Today resilience is a
multidisciplinary topic concerning a great variety of complex systems of

9 The problem of chip supply failure has significantly affected automptiwducers in the M region. E.g., in the
Sl ovak Republic, the chip supply failure caused an es
2021 (IFP, 2022).
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individuals, ecosystems, organizations, communities, gugphins, computer
networks, and building infrastructures (Fraccastial, 2018). The resilience
dimensions are stability, robustness, vulnerability, safety, and adaptability.
Stability refers to the ability to preserve or return to the same equililmiata

when a failure occurs. Robustness is maintaining basic functionality; vulnerability
concerns the sensitivity of the system to threats. Safety is a condition of no or
small damage with a defence process. Adaptive capacity involves transformation,
learning, selforganization, and positive feedback (Fraccaste, 2018).

Panwaret al.(2022) show that an unprepared company will suffer a 35%
decline in sales from a normal year. However, a yapared firm in the
semiconductor supply chain will expence only a 5% decline in sales due to a
supply-chain disruption. Well prepared is a fitimat applies multiple sourcing;
increases supplier resiliency and collaboration with suppliers; puts in plaee best
practice emergency procedures; and discounts-selbng of substitute products
(e.g., premium models or older product versions) to end consumers. Evidently,
preparedness, as well as supghain planning and governing, could make a
difference.

Regarding governance, Javorcik (2021) discusses procunerbuyer
driven GVCs and assesses that their reshaping will take time because this process
requires substantial FDI flows. Verbeke (2020) discusses the possible impact of
the COVID-19 pandemic on the governance of GVCs and identifies four areas of
action:investments in safeguards, less irreversible investments abroad, relational
contracting with key partners and diversification. He concludes that firms will
adjust their governance systems to respond to challenges and create a governance
context of sustaied value creation.

Building robustness typically implies diversification of suppliers. For some
companies, however, it can be less costly and enable faster recovery to have a
long-term relationship with a single or few suppliers. Risks may differ
substanally for sectors and companies, thereby requiring differing risk
management strategies.

2.1.5 Ambiguous impact of antirpandemic measures on different sectors

Anti-pandemic measures have significantly changed consumer behaviour
and demand for certaircommodities, with serious existential to fatal
consequences for a large number of producers. Governments seek to mitigate
these shocks through various combinations of macroeconomic stimulus packages,
such as lower interest rates or direct support for legses, employees, and the
self-employed (Strange, 2020).

Governments, especially in developed countries, use targeted marketing to protect
the COVID-19 pandemic from influencing as large a population as possible. The
pandemic significantly affected the dand for various services and products, and
services with vaccination itself. Measures to prevent coronavirus spread, with
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consequent restrictions on movement and encounters, have also increased the
demand for computer electronics, especially mobile pheneatphones, tablets,
laptops, and game consoles. On the other hand, there was a considerable decline
in overall demand for luxury goods and services during the pandemic for various
reasons (Qin, M. et al., 2020). The main reason was working from home and
teaching at all levels of education in electronic form via Internet networks.

The departments of nefiood retail stores, refreshments and catering, all
services, sports and culture, construction, the holiday sector, and the transport
sector were signifiaatly affected by minimizing the transfer of persons and their
collection. Paradoxically, these departments were not directly affected by
COVID-19, or not by demand, but by government regulations in virtually every
country to stop the spread of the disease.

Anti-pandemic measures have severely affected demand for industrial
production (Qin, X. et al., 2021). Increased demand for medical devices initially
reduced their availability and increased the selling price. With the operational
approach of the producepf these commodities, the market became saturated,
and prices fell by a sharp increase in production or by shifting their capacities to
produce scarce goods. Increased ygat stocks in retail chains offset increased
interest in purchasing consumer cartgy electronics. Measures with consequent
restrictions on movement and meeting have increased the demand for sports
equipment and fitness equipment suitable for the home.

Electronic orders or delivery services played an essential role during the
pandemicand closed retail stalls, which recorded a significant increase in goods
transported. The acceleration of order processing and dispatch of goods with
relatively reliable delivery to the consumer also contributed to this. Of course, the
consumer reacts the longer delivery times of some products and is looking for
others similar to other manufacturers with a significantly shorter delivery time.
Suppliers and transporters for industry and production are severely affected by
reduced considerably productionyneven transport requirements, and,
consequently, uneven consumption of transported praducts

Global measures against the spread of COY®Cand measures to manage
it have led to an increase in variable costs in the supply and demand value chains,
which ha been reflected in the price of products. Government measures in
economically advanced and, in some cases, developing countries dampen the
increase in fixed costs and subsidize the increaskok addedosts (Barkman,
2021). These measures have signifiba affected the final price of critical
products and commodities.

In the case of small products, payment for the ordered goods takes place in
electronic form, mainly in two ways. In the first, payment in advance is used when
ordering goods, and in tlsecond method, payment is made upon delivery via a
payment terminal (card). The form of payment by direct payment in real money
has been significantly minimized, and some retail chains do not even allow it. In
international trade, payment discipline in ustiial and wholesale companies is
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highly unstable due to anpandemic measures. After managing COMI®
significant changes in the direction of demand are expected, which will be
affected by the need to repay thecsdled bridging loans and the purcimas
power of final consumers.

The takeover of the product at the retail stage is carried out by direct import
through consignment services and the rest through fixed dispensing points at sales
stands, which are closed for average sale by state regulafioassystem of
taking over products and commodities wholesale and from manufacturers is
affected by the pandemic in need to ensure increased storage capacity to cover
supply unevenness (Pinna et al., 2021).

2.1.6 Prospects of reshoring activities

The effectsof the coronavirus crisis and the dependence of global
manufacturing on Asia have caused multinational companies to consider shifting
their sourcing and production locations from China (Tan, 2020). The- most
mentioned expectations of GVC restructuring dr@ teshoring or nearshoring
GVC production and shortening of the chains. The US government has also
promoted backshoring, which will probably continue (Gruszczynski, 2020)
European ( Ger man) mul tinati onal compa
benefit tre Central European countries that have already built capacities and can
accept new investments.

Observing the impact of the pandemics on international business,
economists analyzing FDIs and the structure of the GVCs stress a greater focus
on the regionatation of the production networks. For example, Baldwin and
Freeman (2020) show that trade in intermediate products is more regionalized
than in final goods.

The COVID19 pandemic accelerated the trend ofgtbalization, as
many companies lacked inpubm the other end of the world or were unable to
deliver goods to another point of collecti@adingbusinesses and consumers to
think more locally (Enterprise, 2020). This was partially caused by a more than
600 % vyly transportation costs increase friibid Asian ports but also a lack of
semiconductors for the automotive industry. In other words, the importance of de
globalization was first realized by large companies, which, due tgpantiemic
measures, cut off supplies of crucial components from angit of the world
and, conversely, due to ap@andemic measures and closure of their assembly
plants. Vast quantities of goods stuck in the transmission networks lost their value,
others completely depreciated, and others lost customerglobalizaton and
the shortening of key transport chains will directly increase the profitability of
many companies and trading companies. Due to the economic complexity of the
whole process of dglobalization, such a process cannot be done without the
support of inividual states in which companies capable of benefiting from de
globalization are located.
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While possible for some GVCs, the implications of reshoring are generally
not so straightforward, however. According to a survey from 2020 to 2021, not
many executies could pursue regionalization and reshoring. However, 60% of
the executives surveyed from the health care sector said that they had regionalized
supply chains. Regionalization trends were much less common in the automotive
industry (about 22%) and evéower in the chemicals and commodity sectors.
(Alicke et al., 2021). In a survey by the Bank of Italy between September and
October 2020 on about 4,200 Italian firms, 62% said they had not closed any
production facilities abroad over the last three yeaosdo they intend to do so
over the next year. Only 1.9 per cent of the firms planned to restore production to
Il taly. Firmso6 decisions are sticky be
initial sunk costs (Di Stefano, 2021).

More regionalisatiomstead of globalisation cannot be an optimal solution.
Localized systems with less trade, less internationalization, and lower levels of
economic activity produce lower incomes and result in an economic slowdown
and lower GDP. In addition, it is more velable to shocks due to the limited area
of adjustment (Kersagk abi [., 2021)

2.1.7 Opportunities

The COVID-19 crisis shockedupply chains and offered unprecedented
opportunities for a transition to a sustainable pastdemic environment (Sarkis,
2020). Suply chain design requires a different traofé among various
stakehol dersdé objectives. The geograp
several advantages (clusters) but puts production at risk from local disasters and
events. Each stakeholder group skoeNaluate its tradeff to be better prepared
for the future (Sako, 2022). Miroudot (2020) argues that there is no-dffide
between efficiency and lower risk but between different types of risks, and firms
have to balance the costs and benefits of riaskagement

The coronavirus strengthens the trend towards automation and robotization
of work. After managing COVIDBL19, the trend direction of research capacities is
focused on robotization in the manufacturing spheres of industrial sectors, but
increasingy also in the mining and less common agricultural sector. The latter
sector has a huge unused space, especially for crop treatment and harvesting.
Appropriate robotization is expected to increase production and crop quality,
positively affecting the supplghain from its processing to distribution. These
development trends are temporarily dampened by the global priority of managing
COVID-19 (Pinnaet al, 2021). In the field of product design, modern
manufacturing companies emphasize the quality designinal fproducts,
including their packaging. Economic design is focused mainly on minimizing the
so-called empty spaces in the packages, thus increasing the number of products in
the same transport volume, and the same result is the achievement of suitable
product shapes. Robotization support begins at the first product design by meeting
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the specified conditions: sufficient computemtrolled stock of all necessary
components for product finalization, simple robotic assembly, robotic packaging
with minimal sbrage and removal, or loading of the custdmerehicles, all
without the need or with minimization manual labour by man (Magableh, 2021).
Pandemicalso stimulates the process of technological change, which
contributes to the efficiency of the productiomogess (Barkman, 2021).
Automated production helps avoid direct physical contact and crowding, thus
significantly reducing the risk of infection and enabling uninterrupted production
during a pandemic. Due to the COVII® pandemic, the direction of autonoat
began to focus on replacing the physical operators -tiouse handling of
materials and production components. Good results are especially in warehouse
management, wherewith the appropriate software automation provides accurate
warehouse data at thareent time. The expansion of warehouse automation can
order deliveries of belowmit stocks of production components, prepare the
manufactured goods for distribution and inform them about shortcomings in
deliveries. The practical introduction of autoroatin manufacturing industries
does not mean an enormous reduction in the human factor but its use in the
processes that still require it. The best economic results in the implementation of
automation are in series production, and companies that havehsigtiges due
to antipandemic measures are working intensively to implement this production
system.

The COVID-19 crisis is just the culmination of pexisting challenges in the
international production system based on the new industrial revolution, the
necessary sustainability (Friedt, 202&hd the regulatory framework in place
since the early 1990s (UNCTAD, 2020). World trade, whether global value chains
are currently undergoing and will continue to undergo a radical transformation in
the next decad@&han, 2020).

2.2 Innovation in and innovation-driven transformation of global value
chainsi implications for the Visegrad countries

Over the past decade, since the accelerated diffusion of digital technologies,
global value chain actors have beeitnessing a fundamental transformation of
their business environment (Petricevic & Teece, 2019; Strange & Zucchella,
2017). They have to cope with an unprecedented degree of uncertainty caused by
frequent exogenous shocks (such as natural disastersQMEDE19 pandemic,
geopolitical shocks, and trade disputes), the emergence of new industries, and
entry of new actors in established ones. Some of the new entrants are surprisingly
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powerful: they challenge the prior dominant position of actors in estattlishe
industries® and exhibit such a high growth that was previously unimagirtable.

Most scholars subscribe to the view that the growing speed, scale, and scope
of change in the business environment, driven by accelerating technological
progress, will exert aubstantial impact on GVCs (Porter & Heppelmann, 2014,
Rehnberg & Ponte, 2018; Strange & Zucchella, 2017, Szalavetz, 2016). A recent,
albeit welkdocumented development is the consolidation of GVCs, specifically,
the rising concentration of markets ance temergence of winndéakesall
structure® (Autor et al., 2020; Bajgar et al., 2019; Van Reenen, 2018).

Another, though less straightforward and intensely debated, transformation
i's the diminishing |l ength of Gya&ad (e.
relatedly that the affordances of lab@aving digital technologies will mitigate
the offshoring imperative stemming from significant crosantry differences in
unit labour costs. Accordingly, digitalisation may prompt backshoring, that is, the
relocation of production to higbost economies (Dachs et al., 2019; Kinkel, 2020;
Strange, 2020). These developments, if materiafizggpopardise factory
economy actorso prior achi ebasedgawths | n
and upgrading (Hallwar®riemeier & Nayyar, 2017).

However, several predictions in the opposite direction stress that digital
technologies could improve the production capabilities of factory economy actors
and even foster the upgrading of their technological and R&D capabbiies
enabling the decentralisation of corporate technical and R&D activities
(Drahokoupil, 2020; Schwab, 20jL6Accordingly, the foreign direct investment
(FDI) driven GVC integration of factory economy actors is not necessarily
threatened by digitalisatiomnd these actors may even benefit from new
opportunities for upgrading.

To help reconcile these controversial claims, there is a need fordaptin
understanding of the digitalisatonn duced new devel opment
innovation activities that irturn, will shape the structure and the imminent
evolution of GVCs themselves. This section will elaborate on these issues, more
specifically, on 1) the increasing knowled@ad innovatiornntensities of value
creation, and 2) the new structure of knowkedgeation within GVCs. Both
individually and collectively, these two developments haverdaching
implications for the upgrading perspectives of factory economy actors, such as

10 This is referred to as digital disruption (Sketgal, 2018).
1 Digitalisationprompted the emergence of unicorns: technoloased, higigrowth startups valued at $ 1 billion
or more. As of March 2022, there were more than one thousand unicorns worldvgtiethe list at:
https://www.cbinsights.com/researanicorncompanies
26Wnners take alldé refers here to the increasing diff
that is, a growing gap between top performers (superstar firms) and the rest (see also dahyR@18).
BThe automatiorenabled resking of previously offshored manufacturing activities is subject to hot discussions.
While Krenz and Strulik (2021) provide evidence of a significant increase in reshoring, caution is required because
of the standard statistical fallacy behind data (réebostarted to increase from a low basis). Consider also that
regaining the production competencies lost as a consequence of prior offshoring decisions may prove more difficult
than expected (Kinkel, 2020; Tassey, 2014).
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the Visegrad countries. Since these countries are integrated into GVCs on th
basis of low labour costs, and given the declining share of trade based on labour
cost arbitrage (Lunckt al, 2019), the knowledgbased upgrading of factory
economy actors is more important than ever.

Discussion of these two developments will enald¢o develop predictions
regarding factory economy actorsodé upgt
|l ead firmsd increased innovation effoc
decomposition of innovation (Schmitz & Strambach, 2009) and if yes, aheth
captive manufacturing facilities in the Visegrad countries could benefit from this
trend.

2.2.1 Increased knowledge and innovation-intensities of GVC activities

Like globalisationwhich is accelerating several consecutive waves (e.g.,
Baldwin, 2016; Ngyar, 2006), the increase in the knowledge and innovation
intensities of value creation started several decades if not a century dige.
with new generapurpose technologies, knowledge intensity has also increased
progressively In hindsight, it seemfair to claim that it took centuries for the
global economy to become rightly described as globalised.similar vein, the
advent of digital technologies prompted such an eofi@nagnitude increase in
the knowledge and innovation of products and potidn technologies that value
creation (and GVCs themselves) can only now be aptly conceived as knowledge
based MadrakGrochowska (2015) conceptualised the knowleogsed
economy as a particular stage in economic, social, and institutional development.
Anal ogously, we c#dmras®pe HReAssificstaglirstbeal e d g
evolution of GVCs.

Thissubs ecti on di scusses wh abta stehde GVoCnscC
means. To understand why digitalisation is considered the trigger of arobrder
magnitude increase in the knowledge intensity of value creation, consider the
ubiquity of digital technologies. These technologies, more specifically, a
multiplicity of individual solutions that rely on digital technologies, are now
present in all industries, @ducts, and business functions. They have
permeateeach and every tangible and intangible activity that together comprise
the value chairfrom conception to production, enu$e, and beyon(Szalavetz,

2022).

Consequentlythe knowledgeand innovatiorntensities of (a) operations,

(b) business management, and (c) products have dramatically increased since each
solution that enhances or optimises a component of value creation is based on a
series ofnnovations.

Consider, for example, the case of produ@igitalisation prompted the
multiplication of produckembedded services inducing the emergence of
Oi ndustrisatvpcedsygstemsd or Osmtaht, co
2010; Porter & Heppel mann, 2014) . TC
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comprise a number of modularly integrated digital subsystems (each of them is
the outcome of a series of innovations) that account for specific functionalities or
deliver specific services.

This feature is associated with the mirtvention context oftodaé s v al u e
creation. Teece and Linden (2017, p. 3) pointoutihmaf e x t book tr eat
innovation often assume that products depend on one, or a few, patented
inventions, trade secrets, and trademarks. It has, however, been true for years that
productsof any complexity either because of the number of parts or the number
of function® may read on hundreds, if not thousands, of patents, as well as
numerous trade secrets. o

Consider, for example, the patents that protect the intellectual property of a
Teslacar. Tesla has a total of 2,147 active patents that belong to 986 patent
families. They protegtamong others, innovations in the field of design, energy
generation, storage, battery, charging, and autonomous driving technologies.
There are severalpatent pr ot ecting Tesl ads comput e
In the field of manufacturing automation alone, Tesla possesses 58 patents

Similar examples can be listed in the case of operations. To name a few,
consider the innovations that enhance the efficiency of production planning and
scheduling, enable the remote monitoring of processes, collect production data
and conduct big data dgais for predictive maintenance. Production system
embedded technologies (outcomes of individual innovations that are customised
to meet the specific requirements at the given plant) allow fortireal asset
tracking, energy optimisation, or paperless nofacturing (digital work
instructions). Advanced manufacturing technologies comprise not only the ever
more developed and dexterous robots but also technologies that automate quality
control, reporting (e.g., shift handover reports), and provide smastaags to
frontline wor kers (iQRoppertata,i2@l8). 4. 00 t ect

Over and beyond these targeted innovatidnthere is always a need for
complementary innovations enabling the integration of each individual solution
in the ever more com@k production/business system. A plant manager
i nterviewed explained: A receive sev
develop digital solutions that solve emerging operations issues. Although the
development of most of these solutions would regoinly a couple of weeks, |
must be very cautious when deciding on them. After a couple of such new use
cases that have been successfully resolved by newly developed algorithms, | am
aware that although development takes only a couple of weeks, thetintegfa
the given solution takes several months. Since everything is connected within the
production system, if you modify a part (e.g., integrate new software) this

1 Tesla Patents Key Insights andtats. Available at: https://insights.greyb.com/tgsltents/ (Accessed on 22
March 2022). See also: Fukuoka and Shiraishi (2021).
15 Targeted innovations refer here to innovations developed and deployed to address specific use cases in the
production or spport processes or to develop new products or enhance the functionality of existing ones. Targeted
innovations are mentioned in contrast to complementary innovations
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modifies several related parts. Integration requires far more resources (the
valuablework ng ti me of the | T staff) than t

Furthermore, the deployment of each targeted innovation (e.g., the
automation of individual activities or the installation of predictive maintenance)
requires complementary organisatb and management innovations, such as
adjustment of the organisational structure and/or improvement of workflows to
ensure that the expected operational/business benefits are realised (Szalavetz,
forthcoming).

Regarding nommanufacturing businesdunctions, again, there are
innumerable innovations optimising the reconfiguration of the factory (in case of
shifting to new products or installing new equipmeenhancing irplant and
inbound/outbound logistics, procurement, order management andrigsij\and
supporting strategy development, new product development, marketing, sales and
a range of other functions.

This farfrom-exhaustive list illustras the proliferating number of
innovations within individual GVCs demonstrates

9 the multtinventonc ont ext ( Teece & Linden, 20

fTthe radically increased technologic

1 the diversity and magnitude of highly specific knowledge elements that
need to be developed and integrated in any kind of vaksdion, at any

stage of the GVC.

Altogether, it seems safe to conclude that value creation has become increasingly
knowledgebased, digital, and intangiblé

The radical changes in the scale and scope of knowledge and innovations
that are required for Wae creation are transforming GVCs themselves. For
example, the increased knowledge intensity of each individual -zaldieg
activity is closely related to the concentration and consolidation of markets in
different industries that together compose thegiglobal value chain. Take the
example of a tiny stage (or industry component) of the automotive value chain,
the servicing and repair of electric vehicles (EVs). Servicing EVs has become
much more knowledgtensive than previously: it requires spesiaéquipment
(e.g., highvoltage tools and computer diagnostics) and, perhaps more
importantly, highlevel skills that are possessed only by electric engineers and
software programmers. Consequently, thigreviously SMEspecific i the
industry is boundo undergo a radical concentration since existing garages
typical SME ventures will not be able to invest in the required expensive
equipment and cannot acquire, retain, and pay the necessary skilled employees

16 According to recent OECD calculations (OECD, 2020), in 2015, after a significant decadgrowth in
importance, intangible capital accounted for 27 % of income in manufacturing GVCs in OECD countries. Although
the most recent published data refer t€%0t is safe to assume that the declining share of labour income (Autor

et al, 2020) that is, besides income from the returns on tangible capital, the other key component of total value
added has been accompanied by further significant increasessimafeeof intangible capital since 2015.

7 Farewell to the grease monkey. (The Economist, October 23, 2021)
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Furthermore, the above discussed changesthe knowledge and
innovationintensities of GVCs transform the patterns of innovation activities in
GVCs. This is the subject of tii@llowing subsection.

2.2.2 New patterns of innovation within GVCs

One of the fareaching consequences of digitalisatisias that the
scientific and technological bases of competitive advantage increased up to a level
that is already hardly achievable for the individual firm (Szalavetz, 2022). Given
the growing scope of technological competeadhat firms have to acquirac
master, they have no choice but to open up innovation and integrate external
technology and knowledge in their value creation processes (Chesbrough, 2003).
The involvement of external actors whose compeesncand technology
compl ement f ntangidedassetx gave trise nay new organisational
forms of value creation, referred to as ecosystems. Ecosystems are characterised
by interdependent albeit loosely connected actors whose knowledge fields
complement each other and align resources and ciigabib cocreate value
(Adner, 2017; Jacobides al, 2018).

While the emergence of ecosystems and the diversity of innovation
collaboration (with suppliers, competitors, universities, and technalagynted
startups) represent the most spectaculaettgpoment in terms of the transformed
nature of innovation in GVCs, the dispersal of innovation cannot be limited to the
multiplication of external ties. Knowledge creation has become more
decentralised internally adaionwAgdin|this wi t h
Is not a new development: the internationalisation of R&D and the concepts of
homebase&l augmenting or competenceeating subsidiaries have been present
in the literature for decades (Kuemmerle, 2002; Cantwell & Mudambi, 2005).
Digitalisation has, however, added impetus to the organisational decomposition
of innovation (Schmitz & Strambach, 2009), and captive subsidiaries do their best
to exploit the related opportunities, in order to stay abreast in the intensifying
intra-organisationatompetition (see Birkinshaw & Hood, 1998 for a discussion
of inter-subsidiary competition).

2.2.3 Implications

In this sectionwe argued that digitalisation reinforced several ongoing
developments, such as the internationalisation, ecosy#tenevolution and
organisational decomposition of R&D. Digitalisation has further increased the
knowledge and innovation intensities of value creation, since shifting to smart
manufacturing and smart (dadaven) business requires innumerable innovations
to be devalped, customised, and integrated. GVCs have become genuinely
knowledge basedConsequently, the structure of value creation has substantially
changed, which has dramatic implications for the upgrading perspectives of GVC
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actors specialising in activitiegpresented at the bottom of the smile curve of
value added (Kalotay & Sass, 2021; Peli@l, 2020; Szalavetz, 2016)

These actors have to survive the significant concentration and consolidation
of GVCs and seize the opportunities offered by the fact ithavation in
knowledgebased GVCs will be more decentralised than previously for R&D
based upgrading.

These twin challenges can be met only by investing in human capital,
specifically, in distinctive local knowledggased competencies. However, this is
a long, cumulative process: firms and countries that have procrastinated on this
requirement will mostly face the adverse consequences of GVC consolidation.

Investing in human capital, that is, developing and accumulating
technological competeres are paamount for local manufacturing subsidiaries.
The knowledgeantensity of their activities increases even if they are not assigned
any partial R&D tasks since they have to absorb and customise the technologies
enabling smart manufacturing (and execute h# telated complementary
innovations). However, even in the besse scenario, when the captive
offshoring of specific R&D activities and the-tmcation of production and R&D
foster the R&DBbased functional upgrading of GVC actors in factory economies,
industrial upgrading in host locations is bound to remain limited. Local
subsidiaries may increase the uvalue addedf their activities by taking up
higher value assignments than previously, but their value capture will not
necessarily increase, sinceall companies, that survive the concentration of
GVCs and forge ahead in winrekeall markets usually increase their value
added even more than local subsidiaries and become more powerful than
previously. Hence, bestase scenarios (from the perspectwananufacturing
subsidiaries) are characterised by a mere Red Queen effect: local subsidiaries
undergoing R&Dbased upgrading may at best sustain their position within their
parent companiesod gl obal ecosystem.

2.3 Development and current status of GVCspatrticipation within V -4

2.3.1 Trade relations between Y4 countries

There are two ways of measuring trade relations between countries. One is
to measure trade itlhe traditional way, i.e., in gross terms. The otlakes into
accountrade invalue added

Table 2.1 illustrates the evolution of trade relations betwedrnc@untries
in gross terms. It shows the share of international trade (average of exports and
imports) of each M country (reporters) with other members of the group (partner
countries) as percentage of total trade of analysed countries in 1995 and 2020.
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Table2.1. Mutual trade relation between M countries, 1995 and 2020, in %
of their total trade (average of exports and imports)

Reporter Partner country
Czechia = Hungary Poland Slovakia
1995
Czechia -- 1.3 3.5 12.8
Hungary 2.0 -- 2.1 2.0
Poland 3.1 1.2 -- 1.3
Slovakia 324 3.5 3.6 --
2020
Czechia -- 3.0 7.0 6.0
Hungary 4.5 -- 4.8 4.5
Poland 4.5 2.1 - 2.2
Slovakia 104 5.5 6.9 --

Source: own elaboration basedlWNCTADstat(2022)

The data indicate that the most intense trade relations are observed between
Czechia and Slovakia, but they have dropped significantly between 1995 and
2020. At the beginning of this period, the shar¢é Czechi a i n Sl o
trade was 32.4%, while at the end of the period, it decreased to 10.4%. A similar
process can be observedTilwhileinCl29s,dh8%a 6 s t
of Czechiads trade was wi thalf,t66% kia ki a,
well visible that the dissolution of Czechoslovakia resulted in the weakening of
ties that had not deepened significantly even when both states joined the EU. At
the same time, all other countries have slightly strengthened tradeachtiother,
but these are shallow values

Another way of presenting the extent of trade relations between countries
is by measuring trade in valaeded. In general, this measure allows to determine
how muchvalue addedn each country is directed to anatl®untry where it is
consumed. We may find out what share of domestic \adiged is embodied in
foreign final demand to illustrate exports of vakdded and what the share of
foreign valueadded embodied in domestic final demand is to present imports of
value added (Ambroziak, 2018, p. 10; Folfas, 2016, p. 18). These measures reflect
connections between domestic industries and consumers in other countries (in
case of exports) and between foreign industries and consumers at home (in case
of imports), evenwvhere no direct trade relationship exists (OECD, 2021a, jip. 35
38). The most recent data all@emparing thesituation in foreign trade of M
countries in 2018.

Fig. 2.1 presents exports ofd/countries expressed both in gross ealde
addederms. Ineach caseghe share of partners in gross exports, even though low,
is still higher than when expressed in \eddded. This situation may be explained
by the relatively strong position of M countries in their value chains. It is
particularly well visible in case of CzeeBlovak relations. In 2018 share of
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Czechia in Slovakiads gross exports
invalueadded it was just 6.5%. The share
was around 2 pp more thanvalue adled(6.5% vs 4.2%). It is an indicator of
exporting intermediate goods from one country to another, where they are used
for producing final goods consumed in yet another country.

Figure 2.1 Exports of \A4 countries in 2018 (in %)
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57

Hungary Poland Slovakia Czechia Poland Slovakia Czechia Hungary Slovakia Czechia Hungary Poland

Czechia Hungary Poland Slovakia

m Gross exports m Exports of value added

Source: own elaboration based on OECD (2021b)

Similar situation is observed in imports of these countries (fig. 2.2). Part of
value adde@mbodied in imports of M from other V4 countries is not consumed
there, but processed and exported further, which explains relatively lower share
of imports invalue added@dompared to gross imports.

Figure 2.2 Imports of \-4 countries in 2018 (in %)
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Even though the current trade ties between the countries of-thar¥
relatively small, their participation in global value chains (GVCs) can be a factor
that makes their cooperation bigger and tighter. Therefore, what follows is the
assessment of theviolvement of Czechia, Hungary, Poland and Slovakia in
GVCs. Their backward and forward participation in GVCs is analysed both at the
general and sectoral levels.

2.3.2 The V-4 participation in global value chains

The acceleration of fragmentation of productioprocesses has
technological grounds (Baldwin, 2011) and lies in the policy of multinational
enterprises. They focus on core compeiescconcentrating on these stages of
the value chains that create high value added (Geodecki & Grodzicki, 2015, p.
21).The remaining stages are outsourced (Chilimoftuk z e ¥dzi ecka, 2
most lucrative are the initial and final stages of value chains (the concept of
Asmiling curveo). Thus, the most added
of new concepts, R&Dproduction of key parts and components (upstream in the
value chain) and marketing, brandiramdcustomer service (downstream in the
value chain). The midtream activities, where the actual manufactuimgl
assembly take placeteate relatively littlevalue added (Shin et al., 2012).

As a result of the fragmentation of production, exported goods and services
contain not only the contribution of domestic value added, but also the imported
input, which is then included in the exported final good or corapbridsing data
gathered in Ti VA, the countryds GVC p
sum of the FVAT f or ei gn value added embodi ec
(measuring backwards participation in GVC, i.e. linkages with suppliers of
components usefbr production and exports, in other words it is value added
originating in GVCs) and DVX domestic value added embodied in foreign
exports (indicating forward participation in GVC, i.e. linkages with foreign clients
of goods and services used in themguction and exports, or value added sent to
GVCs) in relation to the gross value
indicator ofparticipation in international production networks
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Figure 2.3 GVC patrticipation index of V4 countries in 1998020, in % of
gross exports
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Source: own elaboration based on OECD (2021b). Data for 2328n Development Bank
MRIO (2022)

The data presented in figure 2.3 indicate that the countries of the Visegrad
Group are becoming more and more involved in GVCs. It has both advantages
and disadvantages. A higher degree of participation in GVCs abewsfiting
more from international tde, since the individual stages of production can be
located where the comparative advantages can be utilized in the most effective
manner. At the same timmejore significant participation in GVCs exposes the
country to economic fluctuations and make it more vulner&aeession in some
countries causes a relatively more considerable decrease in exports and
transmission of crisifAmbroziak, 2018; Cattaneo et al., 2010). Pamle k ( 2015
claims for examplghat the 20082009 crisis in the automotive industry revealed
the dependence of the Czech and Slovak automotive industries on the West
European automotive industry.

There is a difference between Czechia, Slovakia, and Hyngrathe one
hand, and Poland, in terms of their participation in GVIBsthe first three
mentioned countries, the GVC index in the second decatleofXl century
reached values of over 60%, with667 % of Sl ovaki abs and H
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2020anb6 2 % of Czechiabds exports in 2018 o
In Poland, the maximum value reached in 2018 was mucli [84% The high

level of integration with global production networks of smaller countries, i.e.,
Czechia, Slovakia and Hungarg a natural phenomenon, resulting from the high
degree of openness of these economies, which in turn results from small domestic
markets. Comparably high levels of participation in GVCs occur in other small

EU countries, i.e., Luxemburg and Malta, wHdeger countries score even lower

t han Pol and (e. g., Ger many, I taly, S
participation is the result of relatively low values of backward participation rates

than in Czechia, Hungary and Slovakia.

In the analysed periodn ithe case of Poland, the backward participation
doubled (the share of imported components in exports of intermediate or final
products from Poland increased from 16% of gross exports in 1995 to 33% in
2020) and a moderate increase occurred in forwardangcypation (an increase
in the domestic value added in exports of other countries from16% to 18% of
gross exporfs The same direction of changes, but with lower dynamics, occurred
in other countries of the \.

In all V-4 countries, there are clearlyne backward than forward linkages.
However, in Poland, which is a relatively large economy, there is a natural
tendency toward lower linkages with foreign suppliers of goods and services
(lower FVA), as more inputs to production may be obtained locatlytlzerefore,
imported value added is relatively less important than in smaller economies of the
region In this respect Poland is more similar to EU15 countries than to other V
4 economies (Ku¥nar, 2017) . Usual l vy,
typical for countries that are | ocatec
18). These could be R&D activities (as for example in the USA, where the ratio
of forward to backward participation rate in 2018 reached 2.74), butttsso
extraction of rav materials (as in Saudi Arabia with this ratio amounting 11.13).

In V-4 countries the ratio of forward to backward participation is quite low and
decreasing, with the highest result achieved by Poland (0.53 in 2020). The result
of Czechia is coming cloge that in Poland (0.47 in 2020), while in Hungary and
Slovakiag the ratio is below 0.8 fig. 2.4. In all \A14 countries, the percentapas
decreased since 1995, indicating growing fragmentation of production.
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Figure 2.4 Ratio of forward to backward linkages in-¥ countries, 1995020
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Source: own elaboration based on OECD (2021b). Data for 2328n Development Bank
MRIO (2022)

The obtained results may be interpreted as folldwstly, V-4 countries
are relatively more attractive for processing intermediate goods than as producers
and exporters of intermediate goods subsequently used in production and exports
of other countries, which is indicated by the low ratio of forwartbaokward
linkages. Secondly, the import intensity of exports is increasing, as is shown by
the rising share of foreign value added in gross exports. This can also be
interpreted as a sign of deepening integration of these economies into the world
economy.To produce attractive goods that are sold on demanding international
markets, it is necessary to import at least some relevant intermediate products
(Scigaga, 2013) . Thirdl vy, because grc
domestic value addéadthere isa systematic decline in domestic value added in
exports of V4. Compared to other countries of thedVthe share of domestic
value added in Polandodos exports is rel
in the rest of the countries, it amounted toldalow 60% (fig. 2.5)
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Figure 2.5 Share of domestic value added in gross exports €f ¥ountries, in
19952018, in %
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Of course, it is not so much about thleare of domestic value added in
gross exports, but about participation in the production stages that are the most
valuabl e (meaning, according to the s
beginning or the end of the chain). Ambroziak (2018, p@ 103) examined
changes in the position of new EU member states in GVCs over the last years.
According to him, since 2000, the position of Czechia, Slovakia and Hungary on
the fismiling curveo changed unfavour at
intensive manufacturing of goods further exported. It is clearly indicated by the
growing share of foreign value added in gross exports.

2.3.3 The structure of GVC participation of V-4 countries

The next step of analysing-®¥ countries' involvement in GVCs is the
secbral contribution to gross exports. Thanks to data based on value #dded,
possible to indicate which sectors contribute most to gross exports. Traditional
trade data (exports and imports by gross value) do not consider the value added,
produced in pdicular sectors and industries, which make up the value of the final
product.Services such as research and development, design, transport, insurance,
and finance are widely traded and essential for creating most manufacturing and
agricultural productdHowever, this is not properly reflected in trade data. Thanks
to the measurement vllue addedrade flows, it is possible to better reflect the
actual contribution of the sectors to exports. While traditional trade statistics
indicate that services accouat less than a quarter of world export, the statistics
based on value added indicate that service share increases to thalivofld
exports. Similar situation is observed in all Visegrad Group countries. Services
account for almost 50% of gross expoih Czechia and Slovakia, 52% in
Hungary and 57% in Poland (figure 2.6). In all cases, but especially in Poland,
there is more contribution of domestic than foreign services to gross exports.
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Domestic services are either directly or indirectly contrilgutio exports. For
example, if R&D services are used to produce pharmaceutical products exported
abroad, this isheindirect contribution of services to exports (service provided to
another sector). If R&D services are used for constructing a tool fortonogi

social media and later exported, this is a direct service contribution to exports
(service supplied byhe service industry). In 2018 in Poland, 29.8% of total
exports was created directly by domestic services, while 1R \&&seindirectly.

This stucture is different from other¥ countries. It resemblasore developed
economies (e.g., in France direct domestic services account for 38.5% of exports,
and indirect for 13.9%, in Austria it is respectively 31.2 and 10.9%). Poland also
differs from other V4 countries inthe lower contribution of foreign
manufaturing to gross exports. In 2018 the value reached 11.7%, which is around
half of the share in Slovakia.

Figure 2.6 Domestic and foreign sectoral value added contribution to gross
exports, in 2018 (% sharm industry total gross exports)
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Source: own elaboration based rade inValue addedind Global Value Chains: Statistical
Profiles (2022)

In total,thedata presented in figure 2.6 reflect the situation described in the
previous section, where we indicated that Poland distinguishes itself in the share
of domestic value added in exports. Nowas@point out which particular sectors
are mainly responsibler that.

Participation in GVC, as it was explained earlier, involves backward and
forward linkages. The GVC participation index has been analysed before at the
general level in all ¥ economies, what follows is the analysistba sectoral
level. As daa gathered in table 2.2 indicate, the manufacturing sector is more
involved in global value chains than services in alt Yountries. In Slovakia in
2018 73% of manufacturing exporteseinvolved in GVCsi 57.8% came from
GVC and 15.2% was sent to GVCinfdarly high results were achieved in
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Hungary (69.3%) and Czechia (64.6%). Thel \¢ountries differ significantly
from the EU average in this respect, as the EU15 reported a GVC participation
rate of 31.4% and EU2728.7%.

Tabela2.1 Sectoral GVC linkages in M countries and in EU, in 2018, in %

Manufacturing Services

Backward Forward FVA+DVX @ Backward Forward FVA+DVX

participation participation participation participation

(FVA) (DVX) (FVA) (DVX)
Czechia 49.4 15.3 64.6 20.9 3.8 24.7
Hungary 56.9 12.5 69.3 23.8 4.0 27.8
Poland 40.0 16.6 56.5 17.7 5.2 22.9
Slovakia 57.8 15.2 73.0 19.8 3.3 23.1
EU27 18.6 10.1 28.7 11.8 3.8 15.6
EU15 18.7 12.7 31.4 10.2 4.2 14.4

Source: own elaboration based on OECD (2021b)

In all Visegrad Group countrieshe high rate of GVC participation in
manufacturing is related to larger backward than forward linkages. The largest
foreign valued added share in gross exports of manufacturing occurred in Slovakia
and Hungary (over 50%). Poland had the highest forwamdlages in
manufacturing among M countries (16.6%), bud much lower backward
participation rate (40%)in the EU, on average, there is an entirely different
situation; only 19% of manufacturing exports involve previous imports of foreign
components

Savices participation in GVC is much lower both ir4/and EU. In all
cases there is an overwhelming predominance of backward linkages over forward
ones. This is in line with world tendencies, as services share in terms of imported
content of exports is ually low as they use fewer intermediate inputs and their
involvement in GVCs typically occurs through value added incorporated in
exported manufactured goods (Global Value Chains and Development, 2013, p.
8). Foreign value added in services exports wagtbatest in Hungariyin 2018
almost 24% of Hungarian services exports originated from GVC. In other V
countries the results were closer to 20%. In EU it was about half of this value (10
12%). None of the countries is particularly involved in forwartkdiges in
services exports, i.e., they export little servicedS%d) that are subsequently
exported to third countries.

The industries that were most involved in GVCs in Visegrad countries
include in forward linkages: wholesale and retail trade {nion all V-4), motor
vehicles (no2 in three countries), scientific/technical activities.(Ban three
countries). As far as backward linkages are concerned, the topii@Mting
industry in all four countries are motor vehicles, no 2 are computer/electroni
products and no 3 is other machinery and equipment (in three counttase

2.3.
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Table2.2 Top-3 industries involved in GVC in M countries, in 2018, in %

Forward (% share in total exports of Backward (% share in total foreign
domestt inputs sent to third economies) content of exports)
Top export industries to GVCs Top GVC-importing industries
Czechia | Wholesale and retail trade 14.6 | Motor vehicles 34.8
Motor vehicles 11.1| Computer/electroniproducts 9.6
Metal products 6.9 | Other machinery and equipmen] 6.9
Hungary | Wholesale and retail trade 12.1| Motor vehicles 31.6
Motor vehicles 11.4 | Computer/electronic products | 14.6
Scientific/technical activities 8.4 | Other machinery and equipmen 5.4
Poland Wholesale and retail trade 19.9 | Motor vehicles 16.3
Land transport 9.3 | Land transport 6.8
Scientific/technical activities 8.1 | Food and beverages 6.7
Slovakia | Wholesale and retail trade 13.9| Motor vehicles 42.6
Motor vehicles 8.5 | Computer/electronic products 7.8
Scientific/technical activities 8.1 | Other machinery and equipmen 6.2

Source: own elaboration based Trade inValue addecind Global Value Chains: Statistical
Profiles (2022)

Summing up,n the past decades, Poland, Czechia, Slovakia, and Hungary
have been increasing their participation in global production networks. It can be
seen by analysing the indicators of the participatb¥-4 countries in global
value chains. The M countries & relatively more attractive as a place of
processing components than as producers and exporters of intermediate goods
used subsequently in further production and exports of other countries. It may be
feared that delocalisation, the beneficiaries of wiaidh \:4 countries, does not
mean that production will remain there for a longer peridduction will
probably be moved to countries with lower labour costs and environmental
protection standards. It will also return to home countriec&iied boomeram
effec) in case of decreasing share of labour costs in total costs of production or if
barriers to trade are lowered. There is no proof of relocati@Mi to Central
European countries as an effect of COMID, too. The impact of Russm
aggressionon Ukraine on the economies of the-¥ countries is currently
unpredictable.
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3 Characteristics ofthe automotive sector in \A4 countries

The automotive industry in the-¥ countries has its historical background
and pastas well ascurrent specifics, which are undoubtedly worthy of more
profound economic research. The first significant circumstance was the presence
of major car manufacturers in the region, who, before the fall of the Iron Curtain,
produced their cars and were anesdil part of GDP creation (e.g. Skoda in the
Czech Republic) or companies that immediately after the fall of the Iron Curtain
started transformation with the involvement of a major foreign partner sharing
strong knowhow in the industry and sufficient gigal equipment (e.g. VW and
its strategic entry into an uncompetitive company in Bratislava).

However, the actual trigger and accelerator of the importance of the
automotive industry for the M countries were the reforms (before accession the
EU) and thesubsequent creation of a single market with the EU15. After
stabilizing the investment climate, it gave multinational companies a unique
opportunity to produce for more than 500 million market with high labour
productivity but low labour costs. Althouglhgse unique circumstances are
diversified, major automotive manufacturers of international importance have
established themselves in each country. The industry has made a significant share
of GDP, either directly or by stimulating support industries amhd®uotractors.

There was a clear trend in thed\tountries in the prpandemic period a
decline indomestiovalue addedh gross exports. It was in the automotive industry
that this trend was even more critical, and, e.g. Slovakia or Hungary achieved one
of the highesparametersf foreign value added in the export of the automotive
industry, which has reduced the bendifiseconomic growth of these countries.

Within this same era, the final vehicle assembly and parts production has
been located in the markets of robust demand. In the caselafountries, the
final consumption markets could be identified mainly with Eld@dntries. The
automotive industry has characteristic features such as a few fully generic parts
or subsystems that can be used in various final products without extensive
customization (Calabrese, 2018). This idea is consistent with the push strategy
with i n |l ogi sti cs ( Mi n8r i k19 econome leffects 2 0 2 .
accelerated the integration of such technologies. Therefore, companies could
increase the usage of IT, telecommunication, and transportation services to bridge
geographically dispersed haction points and overcome space and time issues
for trade (B°r | es <loountri&s ate lpdrtiautady@aadressed0 1 9
with the issue of lowedomesticadded value in gross export, primarily within
automotive and supplying sectors.

Therefore, lhe following sections analyse the automotive industry's basic
parameters in the individual-¥ countries and point out the specificsre€ent
developmen(2010 2021)and the importance of the industry for a GDP creation,
employment, importance in terms ofvolvement in international trade, but
especially in possible growth in value added of gross exports. Although each
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country examined has different market attributes, investment environment
parameters, and the structure and competitiveness of domestic subcontractors, this
characteristic implies certain common denominators, which can be used in other
parts of the monograph to formulatelipies and recommendations for public
administration and also the business sector practices.

3.1 Czechia

In the subchapter, we will first consider the position of Czech motor vehicle
production in the total world and EU productions. Secondly, we will cdraten
on the economic footprint of the automotive sector in the Czech economy. We
will pay special attention to the value added (VA) generated by the said industry
and the position within automotive GVCs. The impact of the COWD
pandemic is assesseddhgh the number of produced cars and the turnover of car
producers.

3.1.1 Position inthe EU andworld production

Over the investigated period of 202021, Czechia gained more ground. It
attained a higher share in the EU production in motor vehicle produy&toon
now on, referred to as MV) and passenger car (PC) produttomever at the
world level, its share remained more or less stable, Table 3.1. This evolution over
time resulted from the decreasing share of the EU in world production of both MV
in gereral and PC in particular; (ACEA, 2011) to (ACEA, 2021a). On the
contrary, the Czech MV production mostly rose between 2010 and 2019. The peak
in 2019 exceeded the amount of MV and PC production in 2010 by 32% and more
than 33%, respectively. Given the brgak of the COVIB19 pandemic and
related worldwide supply chain disruptions, the data related to the Czech
production in 2020 stated in absolute terms shriekerthelessthey remained
unaltered or even slightly increased in relative terms, for thelCaeduction
decreased at a lesser pace.

Indeed, PC production represents the backbone of the Czech MV production,
with the share exceeding 99% of all MVs produced in 2020. There are five major
production sites of PVs, all resulting from foreign direc¢astments three
production sites of Gkoda Auto (a sub:
Ml ad8 Boleslav, Vrchlab?2, and Kvasiny
PVs produced in Czechi a; Hy u APéugieoct i n N
CitroenAut omobi |l e Czech in Kol?2?n (14.3%)
pr Tmyslu, 2021). Over the respective t
produced and, in 2020, became the ttendest EU producer of PCs (behind
Germany and Spain); (ACEA, 2021a,15).
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Table 3.1 The position of Czechia in the EU and worldwide automotive

roduction (MV=motor vehicles, PC=passenger cars)
2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

Mr\olducﬁon 1,076, 1,199, 1,172, 1,132, 1,162,| 1,256,| 1,344, 1,419,| 1,345, 1,428, 1,135,
E’units) 385 834 342 931 017 332 137 993 846 620 447
Share in

EU MV 6.4%| 6.8%| 7.2%| 7.0%| 6.8%| 6.8%| 7.0%| 72%| 7.0%| 7.7%| 87%
production

Share in

world MV 1.4% 1.5% 1.4% 1.3% 1.3% 1.4% 1.4% 1.4% 1.4% 1.5% 1.5%
production

- . 1,069,| 1,191, 1,171,| 1,128, 1,157, 1,244, 1,342,| 1,413, 1,345, 1,427, 1,129,
production

(units) 518 968 774 473 371 406 920 881 041 563 184
Share in

EU PC 7.1% 7.6% 8.0% 7.7% 7.7% 7.8% 8.2% 8.3% 8.1% 9.0% | 10.4%
production

Share in
world PC 1.8% 2.0% 1.8% 1.7% 1.6% 1.7% 1.7% 1.8% 1.7% 1.9% 1.8%
production

Sources: own calculations based on data from (ACEA, 2011) to (ACEA, 2021a),
(UNCTADsta)

Although worth merely ca. 5 thousand units, the production of buses
accounted for 20.4% of the total EU production of buses in 2020. Hence behind
Poland, Czechia is the secelatigest producer of buses within the EU (ACEA,
2021a, p. 15). As of January 2024ere were four bus producérs/eco Czechia
(city and intercity bus ranges) with more than 89% share and three Czech
producers- SOR Libchavy (lowweight and ecdriendly buses for public
transport and such), KH mot otionclTRent r um
production of trucks was in the hands of Tatra Trucks company (ftedy\off-
road vehicl es and trucks) and AVI A
pr Tmysl u, 2021) and (Czechlnvest, 2 0:
mentioned above in the totaspective EU production branches is negligible.

In terms of powertrain, the electric vehicles (EVs), irrespective of whether
BEV (battery electric vehicle) or PHEV (plig hybrid electric vehicle),
represented only 11% of the total production of PVe @nly producers being
Gkoda auto and Hyundai) and 1.2% of
Li bchavy only) manufactured in 2020
2022a). As of 2021, unlike in other countries in the region, there was no giga
factory of B/ battery production in the Czechia, although there were already plans
to build one (Deloitte, 2021).

3.1.2 Economicfootprint

Table 3.2 details the main economic indicators related to the NACE 29
(Manufacture of motor vehicles, trailers, and sémilers). The automotive
industry plays a prominent role in the Czech economy when measured by its share
in employment in total industry, production, goods exports, \aide added
creation. Years 2016 and 2017 saw record levels, where ca. 11% of the total
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output, 28% of goods exports, 13% of employees in the industry, and over 17%

of value added were attributable to the MV production. In 2020, 90.6% of final
products and 76.1% oilat o mot i ve suppliersd product
(top eight export markets absorbing 65.5% in 2020), and especially Germany
(with nearly 33% share in 2020), represent key destinations for automotive
exports (Sdrugen? aut o mertce the EWpolicy pr Tn
toward cuts i n greenhouse gas emi ssi or
Commission, 2021a) represent a challenge for the transformation of the Czech
automotive production from the mainly IGkiented (internal combustion

enging toward the EVoriented one. From 2035 on, new vehicles will be subject

to the zereemission limit. Therefore, the ICRowered or hybrid vehicles will be

destined exclusively for the exports to ABY member states, where mostly non

zero average MFN rategre applied on imports of the transport equipment
(Statista, 2021, p. 22).

In addition, Czechia shows a considerably high and increasing intensity of
specialization in the automotive industry when measured by the number of MV
manufactured per thousandhabitants, which is the seccetatgest number in the
world (Sdrugen?2 automobilov®ho pr Tmys|

We can state that the Czech economy is exposed to external shocks affecting
the automotive sectorodos performance a
downturn or supply chain disruptions o
of which 91.2% wasxported i n 2021; (Sdrugen?
2022b)), which automotive producers face, can notably affect both internal and
external economic stabilities of the
assert the botkide relation between the progieof automotive sector
performance (namely retail sales, average monthly salaries, employment, and new
PC registrations) and the selected macroeconomic indicators (among other things
GDP in absolute terms, unemployment rate, and total industrial produatien
20001 2017. In addition, they state that any shock faced by the Czech automotive
industry is reflected in the macroeconomic performance of Czechia within at most
two-quarters time, andice versa

Table 3.2 Share of NACE 29 in selected macroeconomic indicators (2010
2021)

2010 2011| 2012 2013 2014 2015 2016 2017 2018 2019 2020{ 2021

Total production
(GDP production 7.6% 8.1%| 8.1% 85%| 9.6%| 10.3%| 11.1%| 11.1%| 10.7%| 10.4% 9.4%
approach)
Merchandise
exports
Employment in
industry

Units of MV
produced per 100( 102.2 113.5| 110.8 107.0 109.7 118.5 126.6 133.4 126.2 133.7 106.0

inhabitants

19.8%| 20.1%| 20.3%| 21.1%| 22.8%| 26.0%| 28.0%| 28.2%| 27.2%| 27.6%| 26.3%| 24.4%

11.1%| 11.4%| 11.2%| 11.1%| 11.4%| 11.9%| 12.3%| 12.7%| 13.0%| 13.0%

Value added of
total industry

Source: own calculations based on data from Czech Statistical (fficg
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Mor eover, Pavl2nek (2019) <calcul at ed
Czech automotive industry was worth 91.4 in 2015, which was thel#ngdst

figure in the EU. The index mentioned above is calculated as the average of the
shares of foreigizontrolled firms in the following indicators: production value,

value added at factor cost, gross investment in tangible goods, the number of
persons employed, and turnover or gross premiums written in the manufacture of
motor vehicles, trailers, and setmailers.

The sizeable role of the automotive sector in the Czech economy, together
with the dominance of the foreignont r ol | ed f i r ms I n t
economic performance, can raise issues as to the actual implementation and
success of governmentablicies targeted at upgrading, innovations, and higher
value capture of Czech automotive sector. Indeed, the fundamental strategic
business decisions are made by foreagmed headquarters.

The previous subchapters demonstrate the importance of theaive
sector in the Czech economy. This sector has been hit by the CfBndemic
and the following consequences on both supply and demand sides. To estimate
the impact on the industry, we analyzed the changes in compamirever
growth using the Cnis (2022) database. We counted the average turnover of
companies with the turnover exceeding 5,000 mils. EUR over the periods 2012
2014 and 201-2019. The average turnover growth in automotive companies
(NACE 29) between 2012014 and 2012019 amountedot 57%, whereas the
average decline between 202020 reached 13%; see Table 3.3.

Table 3.3 Car manufacturers in Czechia

Manufacturer Indicator 2018 2019 2020
Opera“g%;g"e”“e | 16536771 | 18387264 | 16,643,822
Gkoda A Number of employees 33 696 33881 35437
Added value (th EUR) 3,364,967 3,933,784 n.a.
Share of adde_d value ol 20.3% 21 4%
production
Operat'g%;f)ve”“e 1 5203940 5,023,056 4,508,631
r/l}(/)l:cr)]rdal Number of employees 2 552 2 580 2 800
. Added value (th EUR) 408,867 556,774 520,201
Manufacturing sh tadded val
are of added value ol 7.9% 11.1% 11.5%
production
Operating revenue (th
ToyotalMator EUR) 1,482,383 1,528,405 1,230,643
Manufacturing Number ofemployees 2185 2188 2 500
Czech Added value (th EUR) n.a. n.a. n.a.
Republic Share of added value ol
i n.a. n.a. n.a.
production

Source: own elaboration based on Orbis (2022) database
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The drop in production was the most significant in April 2020, when the car
manufacturers were forced to cease production for several weeks. The stoppage
of production of OEMs impacted the whole value chain; see Figure 3.1.

The lower number of produced cars and light commercial vehicles (LCVS)
in 2020 is seen in the drop in turremof the leading OEMs. Thealue addedf
Gkoda Auto a.s. and Hyundai Mot or Manu
over the |l ast years. The highest val ue

Figure 3.1 Production of @rs and light commercial vehiclesnd the
development in Czechia
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The lower number of produced camsd light commercial vehicles (LCVS)
in 2020 is seen in the drap turnover of thdeadingOEMSs. Thevalue addedf
Gkoda Auto a.s. and Hyundai Mot or Manu
over the last years. The highegsfue added s produced by the G

3.1.3 Position within GVCs

Figure 3.2 demonstrates the spatial distribution of motor vehicle producers
and their suppliers in 2009, while their positions within the value chain are
di fferenti ated. The NACE division 29
and semi r a iid dividesd dnto the following groups (Eurostat, 2008291

OManufacture of mot or vehicl es b6, 292
motor vehicles; manufacture of trailersandsemmi ai | er s 6, and 293
of parts and accessories for motoriveh| es 6. The f or mer gr o

the producers of final products and chassis and engines. The latter two groups
refer to the suppliers of various parts and accessories for vehicles yet exclude the
producers of, e.g., tyres, batteries for vehich®l rubber products. Hence, the

industries related to automobile production represent a more comprehensive range
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of activities than just those embodied in NACE 291 and 292. Figure 3.3 details
the geography of OEMs and assembly factories of final producer

Figure 3.2 Final producers, Tier 1, 2and 3 suppliers irthe automotive sector
in 2009
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NACE 293 represented the most influential group in terms of the number of
undertakings and employees, yet less critical in VA creation and personal costs,
Table 3.4. Unlike it, group 291 is characterized by a relatively low number of
entities involved and lower share in total employment within the NACE division
29, yet creating nearly a half of its value added. From 20@®18, the number
of business entities within NACE 29 slightly exceeded one thousand, with the
peak equal to 1.292 units in 2010 (Mitmy of Industry and Trade, 2019, p. 175).

A closer look at the domestic VA embodied in the production and exports
(Table 3.5) reveals that the share in gross exports decreased over the period by
more than five percentage points to 42.6%, which is fartlesn both EU27 and
OECD averages (84.8% and 90.7% respectively). Likewise, the domestic VA in
exports of final products as a share of total gross exports shrank by four percentage
points to 24.3% (the same indicator equals 54.9% and 60.1% at the EE&&fid O
averages, respectively). The VA represented only 20.6% of the production and
saw a downward trend over the investigated period, as opposed to 30.5% and
27.8% on the EU and OECD averages, respectivelgqD, 2021. Czechia is
primarily involved in assmbly operations connected with the lowalue added
part of thes;c al | ed Osmil ed curve, hi gher ¢
competition (Shih, 1996).
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Figure 3.3 Final producers and originalequipment manufacturers (OEM) as

of 2019
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Table 3.4 Disaggregation of NACE 29 division in 2018 (%)
Personal . No. of No. of
NACE group costs VA Sales  Equity Assets employees enterprises
291 Manufacture of motor | 5, 7| 4o/ 470/ 522 459 23.7 76
vehicles
292 Manufacture of bodies
(coachwork)ifor motor 14| 10 07 09 09 1.8 14.8
vehicles; manufacture of
trailers and senrailers
293 Manufacture of parts
and accessories famotor 65.8| 50.8 52.3 46.9| 53.2 74.5 7.7
vehicles

Source: Ministry of Industry and Tra¢2019, p. 173

In general, the capabilities of Czechia in innovations, Industry 4.0, and

i nvol vement in high VA act

vit

€S

2020). Aridi and Querejazu (2019) point to the risk of the miduteme trap.
Pavl 2 nek ( 2afdtbBaj Czechiasaots as andniegrated periphery with a
lower wage level than in the traditional automotive producing regions, showing a
high degree of foreign control and ownership, while its involvement in the high

value addedctivities within GVCs isninimal.

71

hav



Table 3.5 Position of theCzech automotive sector in GVCs (in %)
2010 2011 2012 2013 2014 2015 2016 2017 2018

479 46.4) 44.1] 44.1) 43.3] 42.9| 42.9| 429 42.6

Domestic VA share of gross
exports

Domestic VA embaodied in foreigr
exports as share of gross exports
Domestic VA in exports of final
products as a share of total gros§ 28.4| 27.2| 25.9] 25.3| 24.6] 23.8| 24.0| 24.3| 24.3
exports

Domestic VA in exports of
intermediate products as a share| 19.5 19.2| 18.2| 18.8| 18.7| 19.1| 18.8| 18.6| 18.3
total gross exports

Industry domestic VA contributior
to gross exports

Domestic services VA share of
gross exports

Domestic VA share of gross
imports

Share of domestic VAembodied | o, ¢ g4 7| g70 87.0 88.8 88.0 88.6 88.6 88.7
foreign final demand

VA as a % of production 23.2| 223 21.8] 21.1| 21.8] 21.3] 21.7] 21.5| 20.6
Source: own elaboration based on data frOoECD, 202b)

40 43| 4.2 48| 5.0/ 55| 54 52 51

9.6/ 9.7 8.7 9.3/ 10.0f 10.7| 11.2] 11.3] 10.9

12.3 11.8 11.0, 11.7| 10.8| 10.8| 10.4| 10.6| 11.3

13 13| 13 15/ 15 16| 16| 15 14

3.2 Hungary
3.2.1 Main features of the automotive sector

The automotive industry plays @ntralrole in the Hungarian economy
through employment, added value, and integration into gheddake chainsand
exports. According to the latest figures by the Ministry for Innovation and
Technology (ITM, 2021)the automotive industry in Hungary accounts for 25
percent ofvalue addedand 5 percent of GDP in 2020. The number of firms
involved in mamifacturing is 491, employing 98,583 people (see Tabl&The
share of direct automotive employment in total manufactudogounts for
12.9%, which is thdifth-highest figure in the EU after Slovakia, Romania,
Swedenand Czechia. Automotive companiag @&xportled, meaning thathey
sell the vast majority of their production on external markitsrefore, the sector
also has a significant share in foreign trade, with automotive products accounting
for 21 percent of the Hungarian exports (ITM, 2021)e Tost important foreign
trade partner is the European Uniwith Germany plaing a significantrole.

The performance of the expded industry was directly affected by
temporary closures and declining demand due to CGMD Due to the
pandemic, suppl chain outages caused factory closures and production

18 According to the data of ITM (2021), 740 companies are operating in Hungary along the automotive value chain,
and approximately 175,000 jobs ardated to the sectoHowever, we do not know the data methodology,
therefore, these data are not comparable with the official Hungarian data published in international statistics (e.g.,
in the ACEA- European Automobile Manufacturers Association).
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difficulties in Hungary. In 2020, the number of assembled cars fell by 18.4 percent
compared to the previous year (see Tax, which is favourable compared to
the EU27. However, supply chain distigns due to COVIBEL9 have been a long
standing problem. Thus, the year 2021 did not bring the expected boom in
production, which fell by a further 3 percent year on year. Factories in Hungary
have been forced to reduce or stop production several timeséaigator.hu,
2021) due to a shortage of raw materials (mainly semiconductors).

Table 3.6 Main indicators of the Hungarian automotive industry

Manufacture of motor vehicles, traileend semirailers (NACE Division 29)

2010 2015 2018 2019 2020 2021
Enterprises (number) 485 494 497 505 491 n.a.
Production value (million euro)| 13 214, 25007 26498 29126| 26074 n.a.
Persons employed (number) 65 153| 88555 101908| 103737 98583 n.a.
Road vehicle assembly (numbg 211 461| 495 370] 430 988| 498 158| 406 497| 394 302

Source: Eurostat 2022, Annual detailed enterprise statistics for industry (NACE Rek) 2, B
and oica.nef2022

There ardour car manufacturin@EMs in HungaryIn addition, there are
other automotive OEMSs in the commercial vehicle industry (mainly in the bus and
towed commercial vehicle productio®ar asembly (final assembly of the Opel
Astra) and production of enginesxtin
to the Austrian bordegommencedh 1992. Since 2021 the Hungarian subsidiary
has beem part of the multinational company Stellantis (after the merger of FCA
PSA). Currently, the production focusestbeengine for hybrid cardHowever,
with the swith to electric car production, thedtory's futurewill become
guestionable.

The Japanese Suzuki launclaathr assembly in Esztergo®Q(kilometres
north of Budape$tin 1992. The Hungarian factory is th@panese company's first
and only European prodtien unit The plant only carries out assembly activities.

At the same time, the significance of the plant lies in the fact that the share of
suppliers of domestically owned companieseiatively high compared to other
OEMs i n Hungary lek®e afpartosspplierd Do HyngaryT
(Japanese, local and ndapanese) is 30 percent (Csorkal, 2021).

Ger man Audi 6s internal combust.i
(Western Hungary) in 199itially, it was only an engine manufactutart later
developed into the Audi Group's central powertrain supplier, currently the world's
largest engine manufacturer, with a capacity of 2 million a yeat998, the
assembly of the vehicle began. The number of models produced and the number
of prodicts hasgradually increaseds part of the technological change, electric
motor production began at Audi Hungaria in late 2018. In parallel with the
increase in electromobility, the assembly of electric motors accounts for an
increasing share of total nawtproduction (see TabR7).
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Hungary, 85 kilometres from Budapesthere the assembly of castartedin
2012. The establishment of the factory was justified by the fact that the M&ercede
Is increasing the number of compact car models from two to firegucing
Kecs m®t

atest

OEM

around 190,000 unitsayedrod ay ,

plant in Hungaryegardinghe units of carassembled (sekable3.7). In October

i nvest ment

t he

2021, the factor started assembling its firsatteryelectric model.

Hungaryos
country. Theproduction was initiallyscheduled to start in 2022, LOOVID-19

fi

fth

car

pl ant

I S

t

h e

factory

wi ||

be

has delayed the investment. Accordingtorent plans, construction will start in

2022, with the plant starting production in 2025, two years later than planned

(hvg.hu, 2021). The factory, which will have a capacity of 150,000 vehicles, will
assemble only electric cars.
Hungary's position inmammercial vehicle production is marginal compared

totheprel 9 9 0

and KravtexK ¢, h n e
are all foreign companies such as Scaavan ¢, | | wed confnteraial vehicles) or

Chinese BYD which manufactures electric buses and bus chassis. In bus
production, only BYD can expartn contrastdomestic manufacturesuch as

KravtexK ¢ h n e ( Cdepethds bnuthee domestic market, where government

period.

(bu

S

Among
production)

t he

d

purchases account for a large sharéhefrevenue. The other indigenous company
ChineseHungarian joint venture Electrobus Europe (assembly of electric huses)
has not yet shown any results.

3.2.2 Challenges for Hungarian firms

The transition to electromobility will not avoid the Central European car
industry either,we can only observe a difference in the global and regional

strategies of each company. An example of this is Suzuki, which also

manufactures in Hungary and planssteitch to electric propulsion at its plant
later than its European competitoeu{osajto.hu, 2021)n contrast, European
manufacturers,

especially  Volkswagen,
electromobility plans. The switch to electric propulsion is also irequby

European environmental regulations.

have

announced

Table370EM6s production in Hungary
Units 2015 2016 2017 2018 2019 2020 2021
Cars | 159,842 | 122,975 | 105,491 | 100,000 | 164,817 | 155,157 | 171,015
. IC 2,022,520| 1,926,638| 1,965,165 1,954,301| 1,968,742| 1,661,599
Audi engines
= 1,620,767
0 0 0 9,453 90,367 | 87,343
motor
'\B":r':iedes Cars | 180,000 | 190,000 | 190,000 | 190,000 | 190,000 | 160,000 |™&
Opel ICE 511,000 | 630,000 | 486,000 | 313,000 | 350,000 | n.a. na.
Suzuki Cars 185,000 | 211,266 | 170,000 | 175,000 | 177,718 | 112,475 | n.a.
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Sourceauthordc ompi | ati on based on companiesd6 finan

Similar to other European seiperiphery economies (Central and Southern
European countries)hé automotive industry in Hungary assemblyoriented
(Lung 2007, Barta, 2012T hisalso means that low&alue addeananufacturing
functions predominate in the functidsased hierarchy of the global value chain
( Pavl 2 n @heautonbtitedrglue chains in Hungary show persistently low
backward linkages, mainly provided by manufactutiyige added value, with a
low R&D contribution G 8 s pt&ly2020Q. This is also supported by the fact that
the domestic added value is one of the lowest in European comparison (Vakhal &
Cz ak -, helagideyen mare pronounced when examining domestic small
and mediurrsized enterprises, where local content remained relatively low
( Pav ktaln20).

R&D&I activity by OEMs operating in Hungary is not significaMost of
them focus on assemblgxcept Audi Hungariawhich has built up significant
research and development capacity and higher education relations in Hungary.
The Hungarian subsidiary has built up significant capacities within the group over
the past two decades for certain R&€Eivities (ribology-related ones) and, as a
result, enjoys global exclusivity in certain areas of activity (Sass & Szalavetz,
2014). Other automotive companies also have linkages with the Hungarian
educational system, but these are limited to vocatioaiaing in dualsystem and
training for production engineerBue to the transfer of competence with the
outsourcing of automotive production activities, ttlevelopmentactivity is
concentrated mainlgt Tier 1 suppliers

As a result of foreign investmes) leading European (Aptiv, Autoliv,
Bosch, Continental, Delphi, Schaeffler, Lear, ZF, Valeo) and overseas suppliers
(Flex, Hanon, Nemak, Magna International, Visteon) are also present in Hungary.
However, a few indigenous companies have successfullgratitsel into global
value chains. Some former automotive supplistsich as R8ba M- r
Videoton Holding, have successfully adapted to the new situation after 1990 and
are stildl operating. Ot her s, such as ¢
Autot echni ka Zrt . or Pem¢ Zrt ., are new
of the supplier network is related to domestic assembly, but the majority of
production is exported.

Significant research and development activities have taken place at
supplies in recent decades. Outstanding R&D&I in automotive electronics
(Bosch, Siemens, Continental Automotive) has been given new impetus by
electromobility and autonomous driving. In the field of autonomous drive
software development, there are R&D centrethéuniversities as well as at the
OEMs and supplier&Knorr-Bremse, Continental Automotiy&obert Bosch in
Budapest, AVL AUT, and Balaegerszegbave innpvatsim
autonomous driving. Autonomous drive hardware development is most often
related to software development. Solutions related tedseling technologies
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