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Abstract

This article investigates the core-semiperiphery-periphery structure of the European automotive industry between
2003 and 2017 by drawing on the global value chains and global production networks perspectives and on the
conceptual explanation of the spatial division of labor in transnational production networks in the automotive industry.
It develops a methodology to empirically determine the relative position of countries in the core, semiperiphery, or
periphery, and changes in their position over time. The methodology is based on calculating the automotive industry
power of individual countries, which is the combination of trade-based positional power, ownership and control
power, and innovation power in the automotive industry. On the one hand, the empirical analysis revealed a dominant
position of Germany as a higher-order core, which is joined only by France and Italy in the stable core of the European
automotive industry. On the other hand, the periphery is mostly located in East-Central Europe despite the rapid
growth of the automotive industry there since the 1990s. The majority of countries kept a stable relative position in
the core-semiperiphery-periphery structure of the European automotive industry transnational production system
during the 2003-2017 period.
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Introduction 1986; Hopkins and Wallerstein, 1977; Hudson and

Schamp, 1995; Martin, 1990; Mordue and Sweeney,
2020). Core-semiperiphery-periphery structures are
networks of relations (Borgatti and Everett, 1999)
that link integrated production processes structured
in global value chains (GVCs) and global production

The geographic structure of the European automo-
tive industry has been described in the form of hier-
archical core-periphery relationships based on the
position of countries and regions in the spatial divi-
sion of labor (Frigant and Layan, 2009; Lampoén
et al., 2016; Layan and Lung, 2004). In addition to
the core and periphery, it usually includes an “inter- ~ Corresponding author:
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networks (GPNs) (Arrighi and Drangel, 1986;
Hopkins and Wallerstein, 1977). Core and peripheral
areas are integrated in spatial systems at different
geographic scales through authority-dependency
relationships, in which cores dominate peripheries
(Friedmann, 1967), often through external control in
the case of the automotive industry (Jacobs, 2017,
2019; Pavlinek, 2017).

In the European automotive industry, core regions
have been distinguished by large and affluent mar-
kets, the presence of strategic functions (especially
R&D), management (decision-making), and market-
ing, and complex activities based on highly skilled
labor, such as the assembly of high-end models and
components  requiring complex  knowledge.
Peripheral regions have been distinguished by smaller
and less affluent markets, export-oriented assembly
of inexpensive mass market models and simple com-
ponents, weak presence of strategic functions
(Bordenave and Lung, 1996; Lung, 2004), risky low-
volume export-oriented production of special mod-
els, and by experimenting with new organizational
innovations (Hudson and Schamp, 1995; Layan,
2006). Additional indicators that help distinguish the
core, semiperiphery, and periphery of the contempo-
rary core-based automotive industry transnational
(European) production networks include the degree
of foreign ownership and control, the structure of
automotive foreign direct investment (FDI), the pres-
ence of domestic global assembly firms, the number
of domestic suppliers in the global top 100, the capa-
bilities of domestic suppliers, labor costs, and wage-
adjusted labor productivity (Pavlinek, 2018).

There have been disagreements about the relative
position of individual countries in the core-periphery
structure of the European automotive industry. For
example, some authors consider East-Central Europe
(ECE) to be part of the periphery of the European
automotive industry (Lung, 2004; Pavlinek, 2018,
2020); others have argued that the most advanced
ECE countries, such as Poland and Czechia have
become part of the semiperiphery (Domanski et al.,
2014; Layan and Lung, 2007). There are similar
ambiguities about the relative positions of other
countries, such as Spain (Frigant and Zumpe, 2017;
Lampén et al., 2016; Layan, 2000; Layan and Lung,
2007). These differences stem from different criteria

and time periods used to evaluate the relative posi-
tions of countries in the European automotive
industry.

These studies, however, usually fail to provide
empirical evidence that would: (a) support the exist-
ence of this spatial hierarchy in the European auto-
motive industry (for an exception see Jones, 1993);
(b) determine the position of individual European
countries in this hierarchy and in the transnational
division of labor; and (c) allow for the analysis of
changes in the position of individual countries in this
hierarchy over time. This article aims to fill this gap
theoretically by drawing on Friedmann’s core-
periphery model and Harvey’s theory of the spatio-
temporal fix and uneven development in the context
of GVC and GPN perspectives in order to explain
the geographic expansion of the automotive industry
production networks into peripheral areas. In partic-
ular, it builds on the GVC and GPN perspectives and
spatial divisions of labor in spatial systems to evalu-
ate the relative position of countries in transnation-
ally organized production networks and the
integrated spatial system of the European automo-
tive industry. It also addresses this gap by develop-
ing a methodology that makes it possible to
empirically evaluate the position of countries in the
European production network in the automotive
industry and its changes over time. It is based on
mutual trade flows with automotive industry prod-
ucts among individual countries (Mahutga, 2014),
the power distribution and control through the degree
of foreign ownership and control over production
(Pavlinek, 2018), and the innovation activity in the
automotive industry. The specific goal of this article
is to investigate the position of individual countries
in the European automotive industry production sys-
tem based on what I call “automotive industry
power” (AIP), empirically determine their position
in the core, semiperiphery and periphery, and ana-
lyze the changes in their position during the 2003—
2017 period, which was selected because of data
availability. Despite the spatial restructuring of the
European automotive industry since 1990 (Brincks
et al., 2016; Lung, 2004; Pavlinek, 2020), the empir-
ical analysis has revealed a stable core-semiperiph-
ery-periphery structure during the 2003-2017
period.
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The article is organized as follows. First, I start with
a conceptual explanation of the division of labor in
transnational production networks in the automotive
industry. Second, I propose a methodology for delimit-
ing the core, semiperiphery and periphery of the
European automotive industry, which is based on the
combination of trade-based positional power, owner-
ship power, and innovation power of European coun-
tries. Third, I present the results of the empirical
analysis for the 2003-2017 period. Fourth, I summa-
rize the main findings in the conclusion.

Global value chains, global
production networks, and
the dynamic geography of
transnational production
networks

The dependency and world-systems approaches
have employed the concepts of the core and periph-
ery in order to conceptualize development and eco-
nomic relations since the beginning of states and the
system of states (Chase-Dunn and Hall, 1991, 1997;
Chew and Lauderdale, 2010; Wallerstein, 1974). The
world-systems perspective has also introduced the
concept of commodity chains (Arrighi and Drangel,
1986; Hopkins and Wallerstein, 1977, 1986), which
was popularized by Gerefti and Korzeniewicz (1994)
and evolved into the global commodity chains
(GCC) and, later, the GVC approaches (Gereff,
2018; Kano et al., 2020). The GCC and GVC
approaches broke away from the world-systems per-
spective by shifting focus away from states to indus-
tries. They emphasized three fundamental features
of transnationally organized industries in order to
explain how industries and places evolve over time:
(a) the geography of value chains, including the geo-
graphic distribution of value-adding activities; (b)
the power distribution among firms and other actors
in the chain with emphasis on the power and role of
lead firms, particularly transnational corporations
(TNCs); and (c) the role of institutions in influencing
and structuring the operation of industries in differ-
ent regions and at multiple geographic scales, with a
particular emphasis on the role of the state and
regional development strategies (Gereffi, 2018;

Sturgeon etal.,2008). The GCC and GVC approaches
have also emphasized the importance of integration
of peripheries into the commodity or value chains of
larger transnationally integrated systems and how it
affects their chances for successful economic devel-
opment (Gereffi, 2018).

The GPN approach shares with the GVC approach
the focus on the integration of places, regions, and
countries via trade and FDI into transnationally
organized production networks and how it affects
their potential for development. It is particularly
concerned with how and where the processes of
value creation, enhancement, and capture take place
in GPNs and how their uneven distribution affects
economic development (Coe et al., 2004; Coe and
Yeung, 2015, 2019). The GPN approach recognizes
different modes of articulation or strategic couplings
(namely indigenous, functional, and structural) of
regions into transnational production networks,
which reflect different regional assets of regions in
the core, periphery, and semiperiphery of the world
economy that are being sought by TNCs. It also rec-
ognizes the unfavorable position of peripheral
regions integrated in GPNs via structural couplings
that might ultimately reiterate their peripheral status
in the international division of labor (Coe and Yeung,
2015; MacKinnon, 2012; Yeung, 2009, 2015, 2016)
(Table 1).

Both GPN and GVC approaches have argued,
however, that the relative position of host country
firms and regions in the international division of
labor can be improved through upgrading
(Rodriguez-De La Fuente and Lampon, 2020),
which is defined as the movement of countries,
regions, firms, and workers from low to high-value-
added activities (Gereffi, 2005). The notion of indus-
trial upgrading has evolved from that of a
one-directional process (Gereffi, 1999) to a more
nuanced understanding of different upgrading and
downgrading trajectories (Blazek, 2016; Coe and
Yeung, 2015), which recognizes both the potentially
positive and potentially negative long-term effects of
integration of firms and regions into GPNs.

Approaches related to divisions of labor in spatial
systems distinguish the core, semiperiphery, and
periphery by different functions that receive differ-
ent economic rewards (Hopkins and Wallerstein,
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Table |. Contemporary approaches to the automotive industry in economic geography.

Global value chains

Global production networks

Spatial divisions of labor

Focus

Main vehicle of
development

Driving actors of
development

Examples of
publications

Transnational organization
and control over the
automotive industry,
governance

Different forms of
upgrading, the ultimate goal
is shifting from lower-value-
added activities to higher-
value-added activities in the
value chain

TNC:s, various institutions,
especially the state

Sturgeon et al. (2008);
Sturgeon and Van
Biesebroeck (2011);
Contreras et al. (2012);

Transnational organization
of production networks,
different modes of strategic
couplings of regions and
places into these networks
Strategic coupling between
extra regional actors
(transnational corporations
(TNCs)) and regional assets,
value creation, enhancement
and capture

TNC:s, states, local

firms, regional and local
institutions, labor

Coe et al. (2004); Coe and
Yeung (2015); Pavlinek
(2018); Pavlinek and Zenka
(2016)

Territorial division of tasks
between core and peripheral
regions

Regional specialization and
competitiveness based on the
uneven distribution of factors

of production (e.g., regional
innovation systems in core regions,
foreign direct investment (FDI) in
peripheral regions)

TNCs, states (e.g., via facilitating
FDI in peripheral regions), regional
institutions

Pavlinek (2020); Mordue and
Sweeney (2020); Brincks et al.
(2018); Trippl et al. (2021)

Rodriguez-De La Fuente
and Lampon (2020)

Source: Author.

1977). Consequently, relative positions of countries
in spatial systems have implications for their value
creation and capture in particular economic activi-
ties that, in turn, influence their long-term effects for
economic development (Pavlinek and Zenka, 2016).
It has long been recognized in both economic geog-
raphy and economics that higher-value-added,
knowledge-intensive, and decision-making activities
and control functions tend to concentrate in core
regions, while lower-value-added routine production
functions tend to concentrate in peripheral regions
(Dicken, 2015; Hymer, 1972).

The core-like processes in the automotive industry
include: (a) dominant trade relations with non-core
countries, which is reflected in the high aggregate
positional power of resident firms in the automotive
industry; (b) ownership and control power in the form
of direct ownership and control by core-based TNCs
over production facilities and processes in non-core
countries, resulting in the dominance effect and the
transfer of value from the periphery to the core; and
(c) a high rate of innovation in the automotive

industry. The peripheral processes include: (a)
dependent trade relations with core countries, which
is reflected in the low aggregate positional power of
resident firms in the automotive industry; (b) a high
degree of foreign control of the automotive industry
by the core via core-based TNCs, resulting in a net-
transfer of value to the core; and (c) a low rate of inno-
vation in the automotive industry compared with the
core. Semiperipheral regions are zones with a mixture
of core and peripheral processes, in which neither
core nor peripheral processes dominate. They are
positioned in-between the core and periphery by
housing both peripheral processes in relation to the
core and core-like processes in relation to the periph-
ery in the core-periphery structure (Hopkins and
Wallerstein, 1977).

The dominant position of core areas is the out-
come of their earlier innovations that allowed core-
based institutions, such as TNCs, to penetrate and
control the periphery (Friedmann, 1967). The inno-
vation tends to gradually and selectively spread from
the core to the periphery, although core regions
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continue to have higher rates of innovation because
of more favorable conditions for innovative activi-
ties. These include the already existing highly local-
ized concentrations of knowledge and innovation,
strong institutional support, favorable governmental
policies, high corporate and public spending on
innovation, educated and skilled labor, diversified
economy, high-quality technological infrastructure,
and agglomerations of firms in related industries
(Isaksen and Trippl, 2017; Tdodtling and Trippl,
2005). The control of peripheries by core-based
institutions leads to a net transfer of value from
peripheries to the core that economically strengthens
the core and weakens the periphery in the long run
(Dischinger et al., 2014; Friedmann, 1967; Pavlinek
and Zenka, 2016). It is in this context that I investi-
gate the core-periphery structure of the European
automotive industry.

The integration of new peripheries into
transnational production networks

Transnational production networks in the automo-
tive industry are integrated through investment and
trade flows with automotive industry commodities:
raw materials, parts, components, preassembled
modules, semi-finished and finished vehicles, flows
of capital in the form of FDI, dividends and the
transfer of profits, flows of labor and personnel, and
flows of information, know-how, and knowledge
that allow for a fine-grained division of labor and
increased regional specialization. The spatial dyna-
mism of transnational production networks in the
contemporary automotive industry is based on the
investment strategies of core-based firms that are
constantly looking for investment opportunities in
peripheral areas in order to improve or maintain the
rate of profit by lowering production costs, which
are the total cost of production and delivering fin-
ished products to the market (Pavlinek, 2018, 2020).

The transnational integration in the automotive
industry has been extensively analyzed generally
(Carrillo et al., 2004) and in the context of the
European automotive industry since the early 1990s
(Freyssenet et al., 2003; Jones, 1993). More recently,
Pavlinek (2018, 2020) has conceptualized the geo-
graphic  expansion of automotive industry

production networks into new geographic areas and
the contemporaneous restructuring in the existing
production regions by drawing on Harvey’s theory
of uneven development and spatio-temporal fix
(Harvey, 1982, 2005), which emphasizes the invest-
ment strategies of core-based automotive firms in
peripheral lower production cost regions. Although
core-based automotive firms use various strategies
to ensure profitability (Boyer and Freyssenet, 2002)
they always strive to minimize production costs by
controlling the cost of factors of production. Firms
can more easily control labor costs than the costs of
other factors of production (Dicken, 2015) through
technological and organization innovations and
through the location of production into areas with
labor surplus and low labor costs (Harvey, 1982). A
sharp decrease in transportation costs by more than
90% in the 20th century (Glaeser and Kohlhase,
2004), because of new transportation technologies
(Levinson, 2006) and logistical systems (Danyluk,
2018; Kaneko and Nojiri, 2008), along with the low-
ering of trade barriers and deregulation of FDI, made
it easier for firms to establish production in low-cost
areas at the international scale. The potential for
higher profits in such areas has been further enhanced
by government policies of investment incentives,
low corporate taxes, and financing the construction
of modern infrastructure that lower set-up sunk costs
for investing firms and, therefore, lower their invest-
ment risk (Clark and Wrigley, 1995; Jacobs, 2019;
Pavlinek, 2016, 2020).

Both assembly firms and component suppliers are
attracted to lower-cost peripheral locations by the
potential of a higher rate of profit. For example,
between 2005 and 2016, 93% of jobs created abroad
in the European Union (EU) by large and medium-
sized German automotive firms and 92% of jobs by
French firms were created in ECE, where foreign
firms accounted for 95% of all new automotive
industry jobs. German and French firms alone
accounted for 48% of these jobs and firms from five
core countries of the contemporary automotive
industry (Germany, France, Japan, USA, and South
Korea) together accounted for 78% (Pavlinek, 2020).
However, spatio-temporal fixes in the form of the
establishment of production in new low-cost areas
are only a temporary solution to declining
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profitability. As more and more firms are exploiting
a spatio-temporal fix by establishing production in
the same or similar peripheral regions, an increased
demand for labor exhausts labor surplus, leading to
rising wages that undermine the rate of profit and
future growth. Rising production costs and declining
profits eventually force firms that are most depend-
ent on low labor costs to look for new production
areas with labor surplus and lower wages, which
often leads to relocations of the most labor-intensive
activities, such as the assembly of cable harnesses,
from the existing integrated peripheral regions to
previously unintegrated peripheries (Aldez-Aller
and Barneto-Carmona, 2008; Lampoén et al., 2015,
2016; Pavlinek, 2015). These new peripheral areas
thus become competitive in attracting new invest-
ments of core-based firms, especially in labor-inten-
sive and routine production compared with the more
expensive core or existing integrated peripheries
(Frigant and Layan, 2009). The influx of profit-seek-
ing investment capital into areas with a potential for
a higher rate of profit results in economic growth in
new low-cost peripheral regions. The outcome of
this spatial investment behavior is the geographic
expansion of production into new areas that are inte-
grated into a transnational production network
through capital, commodity, trade, and technology
linkages (hence the integrated peripheries), along
with the economic growth bouncing from region to
region (Harvey, 1982).

The integration of new peripheries into the European
automotive industry production networks. These pro-
cesses can be demonstrated in the European automo-
tive industry, where the geographic expansion of the
automotive industry into peripheral regions and the
development of transnational production networks
have been strongly related to state development poli-
cies (Oberhauser, 1987; Pavlinek, 2016; Ward,
1982), regional integration, the establishment and
expansion of the common market in the EU, and
regional free trade agreements with non-EU coun-
tries (Hudson and Schamp, 1995; Jacobs, 2019;
Layan and Lung, 2004). Since the early 1960s, car-
makers have actively lobbied for the geographic
expansion of European regional integration that

would give them opportunities to establish produc-
tion in low-cost areas (Freyssenet and Lung, 2004;
Layan, 2000). This has led to the geographic expan-
sion of the automotive industry from its established
centers into new areas since the 1960s.

The automotive industry first expanded into
peripheral regions within individual countries, such
as expansion from the Paris region along the Seine
River and into upper Normandy and Lorraine in
France (Oberhauser, 1987), from northern to south-
ern Italy (Hudson and Schamp, 1995), and from
Stuttgart to southern Bavaria, Bremen, and
Hannover-Braunschweig in Germany (Jones, 1993).
The FDI-driven geographic expansion of high-vol-
ume production at the international scale started in
Belgium with Ford Genk in 1964 and GM Antwerp
in 1967, followed by Renault, Audi, and Volvo.
These greenfield investments in Belgium were
driven by typical features of integrated peripheries
(Pavlinek, 2018, 2020), including the lowest corpo-
rate taxes in Western Europe at the time, relatively
low labor costs, investment incentives, and member-
ship in the then European Economic Community
(Jacobs, 2019). The expansion of integrated periph-
eries through FDI has continued in Spain and
Portugal since the 1980s (Ferrdo and Vale, 1995;
Jacobs, 2019; Lagendijk, 1995), former East
Germany, Czechia, Hungary, Poland, Slovakia, and
Slovenia since the early 1990s (Lung, 2004;
Pavlinek, 2002), Turkey and north Africa since the
mid-1990s (Layan and Lung, 2007), and Southeastern
Europe since the early 2000s (Pavlinek, 2017).

Restructuring in core areas

The growth of production in newly integrated
peripheries impacts the existing locations within a
transnational production network. The automotive
industry in core areas continues to be favored by
several crucial factors that make it attractive for
additional investment, including large internal and
external scale economies, high accumulated and exit
sunk costs, an accessibility to large markets, low
transportation costs, high-quality labor force, the
proximity of R&D facilities, highly developed infra-
structure, and high-quality institutions (Bordenave



Pavlinek

65

and Lung, 1996; Carrincazeaux et al., 2001; Clark
and Wrigley, 1997; Frigant and Lung, 2002). Core
areas might benefit from the expansion of produc-
tion in integrated peripheries because the finer divi-
sion of labor and increased regional specialization
within the transnational production network increase
the specialization of core regions in capital-intensive
production, skill-intensive, high-value-added activi-
ties, and strategic functions. At the same time, the
high-volume assembly of small cars with weaker
engines and labor-intensive production of generic
components can be gradually relocated to the inte-
grated periphery because of lower production costs
and labor surplus (Frigant and Layan, 2009; Jones,
1993; Jirgens and Krzywdzinski, 2009; Layan,
2006; Pavlinek, 2002, 2020). German automotive
firms led by VW have been particularly successful in
such complementary specialization by setting up
low-cost production of small cars and/or low-vol-
ume production of special models in Spain since the
late 1980s (Jacobs, 2019), and Portugal (Ferrdo and
Vale, 1995) and ECE (Pavlinek, 2002) since the
early 1990s. It resulted in the more efficient territo-
rial division of labor in automotive GPNs and, con-
sequently, in improved competitiveness and higher
corporate profits (Chiappini, 2012). The share of
small and compact cars assembled abroad by German
automakers reached 67%, compared with only 7%
for the upper-medium and 4% for luxury cars by
2010. French automakers assembled 72% of small
and compact cars in foreign locations in 2010
(Danyluk, 2018).

At the same time, existing core locations and
older integrated peripheries, such as Belgium and
Spain, may experience declining production and job
losses due to the expansion of production in new
integrated peripheries, especially in labor-intensive,
low-value-added and less profitable production of
generic components that does not require proximity
to other firms. In extreme cases, this restructuring
may lead to factory closures and relocations of pro-
duction, especially of automotive components
(Frigant and Layan, 2009; Jacobs, 2019; Lampoén
et al., 2015; Pavlinek, 2020). In Western Europe,
between 2005 and 2016, large restructuring events,
resulting in the creation or loss of at least 100 jobs or
10% or more of the labor force in automotive

industry firms or factories employing at least 250
workers, led to 181 factory closures, 50 relocations,
and 35 partial relocations. Additionally, 529 firms
experienced rationalization and job cuts leading to
387,000 job losses altogether. At the same time,
133,000 jobs were created, resulting in the overall
loss of 254,000 jobs (Pavlinek, 2020). Some labor-
intensive activities that, for various reasons cannot
be relocated, continue to persist in core areas. In
those cases, labor surplus can be imported from
abroad and immigrant labor has been used for the
expansion of existing plants in Western Europe for
decades (Ward, 1982).

Overall, therefore, the integration of peripheral
regions into transnational automotive industry GPNs
triggers restructuring in core regions, semiperipher-
ies, and older integrated peripheries that results in a
finer division of labor and greater regional speciali-
zation. As we could see, this continuous process of
change has underlined the dynamic geography of the
European automotive industry since the early 1960s.
Based on the conceptual discussion, I will next
explain a methodology that I will use to delimit the
spatial hierarchy of the European automotive indus-
try, before presenting empirical results of the
analysis.

Methodology: delimiting the core,
periphery, and semiperiphery

of the European automotive
industry

The national economies of EU member countries are
the basic unit of analysis for two reasons: first, the
methodology has specifically been developed to
evaluate the relative positions of individual coun-
tries in the transnational (European) production sys-
tem; second, the necessary automotive industry data
for the conducted analysis are only available for
national economies from Eurostat since 2003. These
data are unavailable for sub-national units.

The starting point of my analysis is Mahutga’s
(2014) measurement of the positional power of
countries in GPNs as the aggregate positional
power of country firms in a particular industry
based on bilateral national trade data. I apply this
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approach in the automotive industry of EU coun-
tries by using data extracted from Eurostat’s
ComExt database for the 2003-2017 period.
However, following Friedmann (1967), I argue
that trade relations alone and trade-based meas-
ures, such as the value and volume of exports, are
insufficient for determining the relative position of
countries in transnational production systems. We
also need to consider the decision-making power
and the strength of innovation activities in the
automotive industry. Therefore, I normalize the
positional power of countries in the automotive
industry by the indices of the degree of foreign
control and innovation into an aggregate index,
which I call the AIP. I then use a cluster analysis of
AITP to determine the relative position of EU coun-
tries in the European automotive industry produc-
tion network between 2003 and 2017.

Positional power

The positional power of countries estimates the aver-
age network position of firms in its territory
(Mahutga, 2014). It focuses on power asymmetries
within GPNs/GVCs and considers the uneven eco-
nomic power position of individual countries in
transnational production networks based on interna-
tional trade. The positional power of countries is cal-
culated from national trade data in a particular
industry. In the case of the automotive industry, we
can measure country’s j’s producer-driven power
(P/) as follows:

P =Y log(X, /Y. +1)
i=1

where:

X, is the value of automotive industry exports from
country j to country /;

Y, is the total value of imports of the receiving coun-
try i; and

log is the base 10 logarithm.

Country j has a high producer-driven power when it
captures a large share of markets in many other
countries through its exports, that is, these other
countries depend on imports from country j. It has a
low producer-driven power when it has a small num-
ber of such trade partners (countries).

Since the producer-driven power is only based on
exports, it ignores the buyer-driven power of large
assembly firms and global Tier 1 suppliers in GPNs.
It also underestimates the positional power of coun-
tries whose automotive industry is geared to large
domestic markets rather than exports. Therefore, I
have also calculated the buyer-driven power (PJB ) of
country j as follows (Mahutga, 2014):

PP = log(¥; / X,.+1)

i=1

where:
Y, is the value of automotive industry imports
imported by country j from country i,

X, is the total value of exports of the exporting coun-
try I;and

logis the base 10 logarithm.

Country j has a high buyer-driven power when it has
many trade partners (countries) from which it
imports a high share of these countries’ total auto-
motive industry exports, that is, these other countries
depend on exports to country j. It has a low buyer-
driven power when it has a small number of such
trade partners.

The trade data was calculated for the product cat-
egories 870120871690 of the HS6 product specifi-
cation from the Eurostat ComExt database (Eurostat,
2020a). The positional power of a particular country
in the automotive industry was then calculated as the
average of its producer-driven and buyer-driven
power for each year between 2003 and 2017
(Appendix 1). Since positional power does not meas-
ure the size of the automotive industry, countries with
a larger output can have a smaller positional power
than countries with a smaller output, and vice versa.

Ownership and control power

Spatial systems based on the core-periphery struc-
ture are integrated through authority-dependency
relationships, in which core areas dominate periph-
eral areas (Friedmann, 1967). Therefore, if we want
to evaluate the power position of countries in such
structures, we need to include a measure of power
and control other than the one based on trade rela-
tions. We need to consider the uneven distribution of
decision-making power among automotive industry
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firms, that is, who controls the industry and has the
power to decide about the production and the distri-
bution of its rewards. In other words, who controls
who will produce what, where, for what price, and
how the benefits of production (e.g., profits) will be
distributed within the GPN? These dominance and
control relationships are very important proxies of
the core and periphery position of countries (Fischer,
2015; Friedmann, 1967; Lung, 2004). Generally,
core countries are those that control production in
other countries through resident TNCs that directly
own production facilities abroad in the case of the
automotive industry. Indirectly, TNCs control pro-
duction abroad also through setting the terms of
trade with automotive products and through domi-
nating captive local suppliers in peripheral regions
(Pavlinek, 2018; Pavlinek and Zizalova, 2016). The
decision-making power about the entire TNC and its
GPN tends to be highly concentrated in the TNC
headquarters in their home countries (Pries and
Wicken, 2020). Peripheral countries are those whose
industry is predominantly controlled from abroad,
typically through the direct ownership of production
facilities in the automotive industry by foreign
TNCs. This capital dependency has strong implica-
tions for the strategic decision-making, technologi-
cal, know-how, and managerial dependency.
Firm-level empirical evidence from the ECE auto-
motive industry shows that the most important stra-
tegic decisions about foreign-owned factories are
made by parent companies abroad in their TNC
headquarters (Pavlinek, 2016; Pavlinek and Zenka,
2016). Semi-peripheral countries are positioned in-
between: they control production in foreign (mostly
peripheral) countries through TNCs based in semi-
peripheral countries and, at the same time, a signifi-
cant share of their domestic industry is controlled
through direct ownership from abroad, mostly from
core countries. Pavlinek (2018) has, in terms of for-
eign ownership and control, considered semiperiph-
eral countries of the automotive industry as those
that lack high-volume domestic assembly firms but
have domestic “global suppliers” that invest in for-
eign countries (e.g., Britain, Canada, Sweden) (see
also Mordue and Sweeney, 2020).

The positional power of countries was therefore
normalized by the index of foreign control (IFC)

(Pavlinek, 2018), which calculates the relative
importance of foreign-owned firms in the automo-
tive industry in a given country. The IFC was calcu-
lated for each country and year between 2003 and
2017 as the average value of the share of foreign-
controlled enterprises of five indicators in the manu-
facture of motor vehicles, trailers, and semi-trailers
(NACE 29 (2008-2017) and NACE 34 (2003-2007))
(Eurostat, 2020c): production value, value added at
factor cost, gross investment in tangible goods, num-
ber of persons employed, and turnover or gross pre-
miums written. A low degree of foreign control
indicates a core position, while a high degree of for-
eign control indicates a periphery position in trans-
national production networks. The IFC can vary
between 0 and 1, with 1 indicating a total foreign
control of the automotive industry and 0 indicating
zero foreign control. The positional power of each
country for each year was normalized by dividing it
by the IFC resulting in the IFC normalized positional
power of countries, which strengthened the relative
position of countries with the low degree of foreign
control of its automotive industry (e.g., Germany),
while weakening it for countries with the high degree
of foreign control (e.g., Slovakia).

Innovation power

As discussed in the conceptual section, the core areas
of spatial systems are the prime zones of innovation
activities, while peripheral regions are typified by
lower innovation activity (Friedmann, 1967; Isaksen
and Trippl, 2017; Lung, 2004; Todtling and Trippl,
2005). In order to estimate the intensity of innovation
activities in the automotive industry as a whole, the
index of innovation was calculated from the share of
total R&D personnel and researchers of persons
employed and the share of business expenditure on
R&D of the total value of production in the automo-
tive industry (NACE 29 (2008-2017) and NACE 34
(2003-2007)) (Eurostat, 2020d). Both measures were
normalized for each country and year using the fol-
lowing method: a country with the highest value was
set to 1 and the values of all other countries were cal-
culated in proportion to the strongest country.
Therefore, the values for all countries and both vari-
ables fall between 0 and 1. In the next step,
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I calculated the average of these two normalized
measures for each country and a particular year,
which I call the “index of innovation.” The index of
innovation thus measures the relative importance of
innovation activities in the automotive industry of a
given country. Next, I used the index of innovation to
further normalize the positional power to arrive at the
AIP through multiplying the IFC normalized posi-
tional power by the index of innovation, which low-
ers the IFC normalized positional power by a greater
degree for countries with a weak index of innovation
than for countries with a strong index of innovation
(Appendix 2).

Data limitations

The 20032017 study period was selected because the
data for the IFC and innovation index is unavailable
prior to 2003. The automotive industry product cate-
gories 870120-871690 of the HS6 product specifica-
tion from the Eurostat ComExt database, which were
used for the trade data, are not 100% compatible with
the automotive industry product specification NACE
Rev. 2 (NACE 29), which was used for the IFC and the
index of innovation for the 2008-2017 period.! No
trade data is available for Malta and Cyprus.
Luxembourg, Greece, and Croatia also had to be
removed from the analysis due to data unavailability
for the IFC and the index of innovation. Luxembourg
had the lowest average 2003—2017 positional power of
all EU countries, and Greece and Croatia were posi-
tioned just above the second-lowest-ranked, Ireland,
but below Bulgaria, which suggests periphery posi-
tions for these three countries. Since none of them is an
important automotive producer, their removal should
not affect the overall analysis. Because trade data is
unavailable for Poland and Slovakia for 2003, I used
their 2004 trade data for 2003. The data for the IFC
and innovation index is based on NACE 34 for the
20032007 period and NACE 29 for the 2008-2017
period.2 The 2003-2007 data for the IFC and the index
of innovation is unavailable for Ireland. I have used the
average values of the 2008-2012 data for these two
indicators to normalize the positional power of Ireland
for the 2003-2007 period. In cases when one or two
data values of the individual components used for the
calculation of the IFC for a particular country were not
available for a particular year, I used the data for the

closest available year, as these values do not change
dramatically from year to year. Belgium, Germany,
Austria, Sweden, and Britain provide the data of the
share of total R&D personnel and researchers of per-
sons employed only every other year. I have calculated
the data for missing years as an average value of the
previous and following years. Denmark, France, and
Britain did not provide the 2003—2006 data for R&D
expenditures and I have used the 2007 values for these
years, instead.

Delimiting spatial categories

The K-means cluster analysis was applied on the
descendent order of the natural logarithm of average
AIP values in order to delimit five clusters for the
2003-2017, 2003-2007, 2008-2012, and 2013-
2017 periods. Five-year AIP averages were used in
order to minimize the effect of data limitations on
annual fluctuations in AIP. Five delimited clusters
correspond with the spatial categories as follows: a
higher-order core, lower-order core, semiperiphery,
periphery, and lower-order periphery (Table 2).

Drawing on the cluster analysis, I have evaluated
changes in the position of countries during 2003—
2017 as follows: first, I have used the clusters based
on the 2003-2017 AIP averages to determine posi-
tions of individual countries during the entire 2003—
2017 period. Second, I have compared the 2003-2017
position of each country with its 2003-2007, 2008—
2012, and 2013-2017 positions. If a country was
classified in the same cluster during all three 5-year
periods as during the entire 2003—-2017 period, I con-
sidered its relative position to be stable. If not, I con-
sidered its relative position to be unstable.

Results

Core countries

Stable core. The cluster analysis based on the natu-
ral logarithm of the average 2003-2017 AIP values
classified five countries in the core of the European
automotive industry: Germany, France, Italy, Swe-
den, and Britain (Table 2, Figures 1 and 2). Ger-
many, France, and Italy were delimited in the stable
core, with Germany being classified in a separate
cluster corresponding with its higher-order core
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Figure |. Automotive industry power (AIP) of selected European Union (EU) countries, 2003—2017.

Source: Author based on data in Appendix 2.

position. France and Italy represented a much
weaker lower-order stable core. The stable core
countries consistently kept their AIP rank positions
during 2003-2017 (Table 3).

Germany dominated trade relations with all
European countries during the entire period (i.e.,
had the highest value of the positional power every
year) (Appendix 1 and Table 4), had the lowest IFC
(Table 5), and the second highest average level of
the innovation index (Table 6). Germany’s domi-
nant position of the higher-order core is reflected

by its AIP being on average 8.4 times higher than
that of France and 12.5 times higher than that of
Italy (Appendix 2 and Figure 1).

The lower-order core position of France is based
on its second strongest positional power, the third
lowest degree of foreign control, and the fifth
strongest innovation index. The relative position of
France weakened between 2003 and 2017 due to the
relative decline of the French automotive industry
since the second half of the 2000s (Pardi, 2020).
France’s relative position also worsened in
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Table 3. Change in the relative position of European Union (EU) countries between 2003-2007 and 2013-2017

according to automotive industry power (AIP).

Rank Rank Rank Difference between 2003-2007 and
2003-2017 2003-2007 20132017 20132017
Germany | | | 0
France 2 2 2 0
Italy 3 3 3 0
Sweden 4 4 4 0
Britain 5 5 5 0
Austria 6 6 7 -1
Netherlands 7 7 6 |
Belgium 8 10 8 2
Spain 9 9 9 0
Finland 10 8 10 -2
Slovenia Il 15 | 4
Czechia 12 Il 12 -1
Denmark 13 13 13 0
Lithuania 14 14 15 -1
Poland 15 17 14 3
Hungary 16 19 16 3
Estonia 17 12 21 -9
Romania 18 16 20 -4
Portugal 19 20 19 |
Latvia 20 18 17 |
Slovakia 21 22 18 4
Ireland 22 21 22 -1
Bulgaria 23 23 23 0

Source: Calculated by author from data available at Eurostat (2020a; 2020c; 2020d).

automotive innovation due to the partial relocation
of automotive R&D abroad. Renault Technology
Romania (RTR) was opened in 2007 and it has
employed 2300 engineers at three sites in Romania
who, in addition to providing technical support for
Renault’s factories in eastern Europe, Turkey, and
north Africa, develop and test vehicles on the MO
platform, which was previously done in France
(Benadbdejlil et al., 2017). Similarly, the Kwid had
been the first Renault model that was completely
designed abroad (in India) instead of the corporate
R&D center in France (Midler et al., 2017).
Consequently, despite the fact that French automak-
ers continue to conduct the most important automo-
tive R&D in France, the R&D’s share of total
business expenditures and employment has declined
in France.

Italy’s AIP was the weakest of the three stable
core countries because of Italy’s weaker average
positional power compared not only with France but
also Belgium, Britain, and Spain. Its car production
halved after 2000 (Calabrese, 2020), weakening its
positional power (Appendix 1). At the same time,
Italy’s IFC and index of innovation were similar to
those of France. The second lowest IFC therefore
differentiates Italy from unstable core countries and
is the basis of its stable lower-order core position
(Table 5).

Unstable core. Sweden and Britain represent the
unstable core, since Sweden was delimited as the
semiperiphery during 2013-2017, while Britain
was delimited as the semiperiphery during 2003—
2007 and 2013-2017, indicating their borderline



Pavlinek

73

Table 4. Change in the relative trade position of European Union (EU) countries between 2003—-2007 and 2013—

2017 according to positional power.

Rank Rank Rank Difference between 2003-2007 and
20032017 2003-2007 2013-2017 2013-2017
Germany | | I 0
France 2 2 2 0
Belgium 3 4 3 |
Britain 4 3 4 -1
Spain 5 5 5 0
Italy 6 6 6 0
Sweden 7 7 9 -2
Poland 8 10 8 2
Czechia 9 I 7 4
Netherlands 10 8 10 -2
Austria | 9 | -2
Slovakia 12 19 12 7
Hungary 13 12 13 -1
Lithuania 14 14 14 0
Slovenia 15 16 15 |
Romania 16 20 16 4
Latvia 17 15 17 -2
Finland 18 13 18 -5
Estonia 19 17 19 -2
Denmark 20 18 20 -2
Portugal 21 21 21 0
Bulgaria 22 22 22 0
Ireland 23 23 23 0

Source: Calculated by author from data available at Eurostat (2020a).

core-semiperiphery position. Sweden’s core position
was mainly based on the consistently highest index
of innovation with the exception of 2007 and 2008.
Sweden’s weakening AIP position after 2008 was
related to its worsening positional power ranking
and to the increased IFC related to the collapse of
Saab and takeover of Volvo Cars by Ford and then
Geely. The core position of Britain is based on its
strong positional power and strong innovation com-
bined with a high degree of foreign control. Britain
was the fourth largest vehicle producer in the EU
until 2018, with its export-oriented production
geared toward EU markets. The declining output
since 2017 suggests that Brexit might negatively
affect Britain’s relative position in the European
automotive industry in the long run (Coffey and
Thornley, 2020).

Semiperiphery countries

The semiperiphery is an intermediate spatial zone
that is geographically concentrated in Western
Europe and is mainly distinguished by a high degree
of foreign control, weaker positional power than
Germany and France, and variable strength of inno-
vation activities (Tables 1-5, Figures 1 and 2).

Stable semiperiphery. The cluster analysis delimited
Austria, the Netherlands, Spain, Belgium, and Fin-
land in the stable semiperiphery. Spain is the second
largest vehicle producer in Europe. It represents an
example of an older integrated periphery which
developed based on FDI-driven growth (Jacobs,
2019) and advanced into the semiperiphery. Spain’s
weaker than expected fifth average positional power



74

European Urban and Regional Studies 29(1)

Table 5. Index of foreign control in the European automotive industry by country (in percentages), 2003-2017.

Average Average Average Rank Rank Rank Change in rank between
20032017 2003-2007 2013-2017 2003-2017 2003-2007 2013-2017 2003-2007 and 20132017
Germany 14.6 14.1 14.8 | | | 0
Italy 20.3 20.8 19.6 2 2 2 0
France 228 23.1 235 3 3 3 0
Finland 284 26.5 29.7 4 4 4 0
Denmark  33.5 349 335 5 5 5 0
Slovenia 537 45.3 63.3 6 6 6 0
Sweden 56.9 52.3 66.1 7 7 8 -1
Estonia 64.5 59.8 66.2 8 9 9 0
Netherlands 68.0 71.0 64.8 9 13 7 6
Lithuania 68.8 56.5 80.9 10 8 14 -6
Ireland 72.6* 65.7° 79.4 I 10 13 -3
Austria 77.3 72.8 79.4 12 15 12 3
Latvia 78.1 65.8 85.3 13 I 16 -5
Spain 784 71.1 86.1 14 14 18 -4
Portugal 79.3 80.4 793 15 17 I 6
Britain 80.0 76.7 82.9 16 16 15 |
Belgium 81.0 81.9 79.2 17 20 10 10
Romania 828 67.3 91.6 18 12 20 -8
Poland 83.6 80.8 85.6 19 18 17 I
Bulgaria 85.0 81.5 87.8 20 19 19 0
Czechia 91.8 91.2 92.0 21 21 21 0
Hungary 93.1 92.1 94.6 22 22 22 0
Slovakia 95.6 93.1 96.4 23 23 23 0

22008-2017 average.
20082012 average.

Source: calculated by author from data available at Eurostat (2020c).

is due to its specialization in the production of
smaller low- to medium-value-added vehicles (Alaez
et al., 2015). Spain’s relatively low AIP also reflects
its high dependence on foreign capital (Alaez et al.,
2015; Jacobs, 2019) and a lower relative importance
of R&D given the overall size of its automotive
industry.

Belgium represents the second example of an old
integrated periphery that advanced into the semiperiph-
ery. Belgium’s positional power was the third strongest
in the EU after Germany and France mainly due to the
specialization of the two remaining assembly plants
(the Audi Brussels and Volvo Car Gent) in the export-
oriented high-value-added production of luxury SUVs
and electric vehicles (Jacobs, 2019). Despite the
improvements in the comparative positions of Belgium

in the IFC, as a number of foreign-owned factories
closed (Jacobs, 2019), and in innovation capacity, its
AIP continues to be undermined by a high degree of
foreign control and a weak innovation index, which is
at the level of Spain.

Austria had the highest average AIP in the stable
semiperiphery despite its weak positional power
compared with other semiperipheral countries with
larger automotive industries. Its position was mainly
based on a strong innovation capacity (Trippl et al.,
2021) with the third highest average value of the
index of innovation (after Sweden and Germany).
The Netherlands’ average AIP was only slightly
lower than that of Austria, but the Netherlands’ posi-
tional power grew faster after the 2008-2009 eco-
nomic crisis. Its AIP is also based on the sixth highest
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Table 6. Index of innovation in the European automotive industry by country (in percentages), 2003-2017.

Average Average Average Rank

2003-2017 2003-2007 2013-2017 2003-2017 2003-2007 2013-2017 2003-2007 and 2013-2017

Sweden 97.6 97.9 98.9 |
Germany 88.4 85.2 87.6 2
Austria 62.0 542 64.0 3
Britain 50.8 385 62.0 4
France 47.7 48.1 41.8 5
Italy 46.6 38.6 52.7 6
Netherlands  44.0 39.9 533 7
Finland 28.3 26.8 29.8 8
Slovenia 21.3 8.2 26.4 9
Portugal 18.8 13.4 17.1 10
Spain 18.7 14.4 20.8 I
Czechia 18.4 253 14.3 12
Denmark 18.1 9.8 222 13
Ireland 16.0* 15.8° 16.2 14
Lithuania 15.3 8.0 18.8 15
Belgium 14.9 10.3 19.6 16
Estonia 12.5 19.1 8.8 17
Hungary 1.1 8.0 13.0 18
Romania 10.5 15.0 8.5 19
Latvia 10.0 6.8 I1.5 20
Poland 7.1 5.1 1.3 21
Slovakia 42 3.2 6.7 22
Bulgaria .1 0.0 3.2 23

Rank Rank Change in rank between
I | 0
2 2 0
3 3 0
7 4 3
4 7 -3
6 6 0
5 5 0
8 8 0

17 9 8

14 14 0

13 I 2
9 16 -7

16 10 6

I 15 -4

19 13

I5 12 3

10 20 -10

18 17 I

12 21 -9

20 18 2

21 19 2

22 22 0

23 23 0

22008-2017 average.
2008-2012 average.

Source: Calculated by author from data available at Eurostat (2020d), Statistics Sweden (2020).

index of innovation and a below-average IFC for
semiperipheral countries, despite a weak positional
power. Finally, Finland had a weak positional power
combined with a very low degree of foreign control
(the largest automotive firm in Finland is a domes-
tic-owned contract manufacturer Valmet) and the
eighth strongest innovation index in the EU.

Unstable semiperiphery. The unstable semiperiphery
was composed of Denmark, Czechia, and Slovenia.
However, these three countries were classified as
peripheral during 2003-2007 and 2013-2017, high-
lighting their borderline periphery-semiperiphery
position (Table 2, Figures 1 and 2). The AIP of these
countries increased during 2003-2012 but decreased
after 2012 (Denmark and Slovenia) or stagnated

(Czechia), and was significantly lower than the AIP
of the stable semiperiphery. Czechia has by far the
largest automotive industry of these three countries
with 1.4 m vehicles assembled in 2017 (Slovenia
189,000, Denmark zero). Denmark has a low posi-
tional power but the fifth lowest IFC and its innova-
tion index is higher than any ECE country except for
Slovenia. Slovenia had the sixth lowest IFC and
recorded the largest improvement in rank by innova-
tion index in the EU between 2003 and 2017. This
improvement was caused by a six-fold increase in
the share of Slovenia’s business expenditure on
R&D of the total value of production between the
2003-2007 and 2008-2012 averages, which might
be related to changes in statistical accounting from
NACE 34 to NACE 29.
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Czechia had a strong and increasing positional
power based on its rapidly growing automotive
industry during the study period, which was under-
mined by the high degree of foreign control and
worsening innovation index. Czechia used to have a
relatively significant domestic automotive R&D
before 1990. After 1990, the domestic sector
decreased R&D spending and employment as it was
taken over by foreign firms, and the surviving
domestic firms rationalized their R&D activities. At
the same time, the growth in R&D spending and
employment by foreign firms was slower than the
growth of production (Pavlinek, 2004, 2012).

Periphery countries

The cluster analysis delimited two clusters that are
classified as the periphery and lower-order periph-
ery. With the exception of Portugal and Ireland, the
automotive industry periphery is located in ECE and
is typified by the highest degree of foreign control,
the lowest innovation index, and mostly low posi-
tional power. Due to the rapid growth of the FDI-
driven  export-oriented  automotive  industry
(Pavlinek, 2017), all ECE countries, with the excep-
tion of the Baltic countries, improved their positional
power. However, the relative ranking of the most
rapidly growing ECE countries worsened in innova-
tion activities as the increase in production and trade
was much faster than the increases in R&D expendi-
tures and employment (Pavlinek, 2012). The IFC
increased in all ECE countries, but most in those
with the largest and fastest-growing automotive
industries. ECE thus recorded the highest degree of
foreign control in the automotive industry, which
underscores its peripheral position.

Stable periphery. The stable periphery included
Poland, Portugal, Romania, Estonia, and Lithuania.
Poland’s AIP was rapidly growing after 2010,
reaching the levels of Czechia in 2016 and 2017,
and its relative position in innovation activities also
improved, suggesting progression toward the semi-
periphery. Romania experienced the second largest
improvement in the positional power ranking of all
EU countries, as the large influx of FDI led to the

rapid development of low-cost production and the
largest automotive industry job creation by large
and medium-sized firms in the EU between 2005
and 2016 (Pavlinek, 2020). At the same time,
Romania suffered the second largest decrease in
innovation index ranking and the largest drop in the
IFC ranking. This is despite the already discussed
significant growth of R&D expenditures and
employment at RTR, which, however, did not keep
pace with the rapid FDI-driven growth of the auto-
motive industry in Romania as a whole (Pavlinek,
2020). Consequently, the relative importance of
R&D activities in the automotive industry as a
whole decreased. This development reiterated
Romania’s peripheral position as its overall AIP-
based relative position worsened during the study
period. Portugal has a weak positional power but a
stronger position of its domestic sector than ECE
countries, and an above-average index of innova-
tion among peripheral countries. Estonia and Lithu-
ania have small automotive industries with a
significantly lower IFC compared with the rest of
ECE, which is the main reason behind their stable
periphery position.

Unstable periphery. Although the cluster analysis
delimited Ireland, Hungary, Latvia, and Slovakia as
the periphery during 20032017, it delimited them
in the lower-order periphery during one or two of the
2003-2007, 2008-2012 and 2013-2017 periods.
Despite having large automotive industries, Slovakia
was delimited as the lower-order periphery during
2003-2007 and 2008-2012, while Hungary was
delimited as the lower-order periphery during 2003—
2007. This is because Slovakia had the highest and
Hungary the second highest IFC and Slovakia had
the second lowest index of innovation. The improve-
ment in the relative AIP position of both countries
was therefore driven by large increases in the export-
oriented production that strengthened their posi-
tional power. Indeed, Slovakia recorded the largest
rank position improvements in both positional power
and AIP during the study period. Ireland and Latvia
have small automotive industries with Ireland
recording the lowest average positional power dur-
ing 2003-2017.
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Conclusion

The goal of this article has been to analyze the core-
semiperiphery-periphery spatial structure of the
European automotive industry during the 2003-2017
period and determine the position of individual
countries in these spatial zones. I have explained the
different roles of these spatial zones in the integrated
transnational automotive industry production system
and, based on Harvey’s theory of spatio-temporal
fix, the geographic expansion of the European auto-
motive industry, through the integration of new
peripheries into transnational GVCs and GPNs. This
integration is driven by the investment of predomi-
nantly core-based automotive TNCs (Pavlinek,
2020) that are continuously searching for new low-
cost production sites with a potential for a higher
rate of profit. I have also shown how this expansion
and integration of new peripheries affects the exist-
ing automotive industry locations in the core and
semiperipheral regions.

The combination of theoretical and conceptual
insights of the GVC, GPN, and spatial divisions of
labor approaches has allowed for the identification of
critical indicators for determining the relative posi-
tion of countries in transnational production networks
of the automotive industry. The GVC approach,
along with the spatial divisions of labor approach,
highlighted the importance of transnational control in
the automotive industry and its relationship to the
core-periphery position of countries. The GPN
approach, along with the spatial divisions of labor
approach, revealed the importance of specialized
regional assets, such as R&D and innovation assets,
in reflecting the core-periphery position. The GPN
and GVC approaches, with their emphasis on the
transnational network organization of the automotive
industry, have been instrumental for estimating the
trade-based network position of firms of individual
countries in the European automotive industry.

Drawing on this conceptual explanation of the
spatial structure of transnational automotive industry
production networks, this article has introduced a
methodology for determining the AIP of countries in
order to evaluate their relative positions in the core,
semiperiphery and periphery of the European auto-
motive industry during the 2003-2017 period. The
analysis revealed mostly stable relative positions of

countries in this spatial hierarchy, although several
countries were classified in less stable borderline
positions. The stable core is dominated by Germany
and also includes France and Italy. Sweden and
Britain represent the unstable core countries on the
borderline between the core and semiperiphery due
to a significantly larger foreign control of their auto-
motive industries, which also applies to the semipe-
riphery. The stable semiperiphery is located in
Western Europe. The most distinguishable features
of the periphery, which is mostly located in ECE,
include a very high degree of foreign control and
weak innovation capabilities, despite a large auto-
motive industry in several peripheral countries. The
results presented here are broadly in line with sev-
eral previous studies (Bordenave and Lung, 1996;
Jones, 1993; Mordue and Sweeney, 2020) but they
differ from studies that distinguish the core and
periphery of the European automotive industry
mainly on the basis of geography (Brincks et al.,
2016). It would be interesting to extend this method-
ology to the sub-national regional level in order to
determine the relative position of regions within the
core-periphery structure of the European automotive
industry, because it would show a more complex
spatial pattern due to the high degree of spatial con-
centration and clustering of the contemporary auto-
motive industry in particular regions (Sturgeon et al.,
2008). On one hand, it would reveal semiperipheral
and peripheral regions of the automotive industry in
core countries, while, on the other hand, it would
identify the semiperipheral regions in peripheral
countries. Unfortunately, the statistical data for this
sub-national analysis using the same methodology is
currently unavailable.

The most likely changes in the foreseeable future
will include the consolidation of positions of coun-
tries that were classified in unstable positions.
Sweden and Britain have been trending from the
unstable core toward the semiperiphery. Denmark,
Czechia, and Slovenia were classified in the semipe-
riphery only during the 2008-2012 period, which
was affected by the global economic crisis, and are
likely to consolidate their positions in the periphery
rather than the stable semiperiphery in the foreseea-
ble future. Slovakia and Hungary are likely to stabi-
lize their periphery positions due the continuing
growth of their automotive industries. The
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automotive industry in the periphery was the most
dynamic during the study period, as theorized in the
conceptual explanation. Can we therefore expect the
potential transitions of the most advanced peripheral
countries into the semiperiphery in the long run as
happened in the cases of previous integrated periph-
eries of Western Europe, such as Belgium and Spain?
Although Domanski et al. (2014) have argued that it
has already happened based on the structure of pro-
duction, exports, and product quality, the conceptual
approach, methodology, and empirical analysis pre-
sented in this article only partially support this con-
clusion. Still, the narrowing gap in AIP between the
most advanced and rapidly growing peripheral coun-
tries, such as Poland, and the stable semiperiphery
suggests that it is a plausible scenario. However, a
large modern automotive industry may not be suffi-
cient to advance a country into the semiperiphery of
automotive transnational production networks unless
it has a reasonably strong domestic sector, including
firms that are able to globalize, and have sizeable
innovation activities (see also Lampon et al., 2016;
Mordue and Sweeney, 2020). The rapid growth of
the automotive industry in the stable periphery has
been slowing down and is unlikely to continue in the
future because of the increasingly exhausted sources
of labor surplus and, consequently, rising wages.
Since the ECE automotive industry is overwhelm-
ingly under foreign ownership and control, the only
remaining ways to improve its relative position is
through the strengthening of innovation activities
and shifting to a higher-value-added production,
which takes time. Given the spatial organization of
the automotive R&D (Frigant, 2007; Pavlinek, 2012;
Sturgeon et al., 2008), the ECE periphery is likely to
continue to trail behind Western Europe in innova-
tion activities despite some selective recent growth.
Additionally, despite some exceptions, the relative
position of domestic firms in ECE has continued to
weaken as they have been unable to strongly benefit
from the FDI-driven growth of the automotive indus-
try (Pavlinek, 2020). For these reasons, we should
not expect a shift of ECE countries into the stable
semiperiphery any time soon.

A policy advice to countries wishing to improve
their relative position in transnational automotive

industry production networks and increase the relative
rewards accrued from the automotive industry is two-
fold. They should support the development of automo-
tive R&D and other high-value-added activities
through strategic industrial policies, as well as nurture
domestic automotive firms so they can grow and even-
tually globalize by investing abroad. In the coming
decades, the European automotive industry will be
affected by the transition to the production of electric
vehicles, automation, robotics and digitalization
(industry 4.0), autonomous driving, and new forms of
car ownership. All these changes will potentially have
significant impacts on the structure, employment, and
geography of production. Although the precise effects
are unknown at the moment, this transformation will
take place at different speeds in the core, semiperiph-
ery and periphery. The core and semiperiphery coun-
tries are already experiencing some of these changes
earlier and faster due to their greater innovation poten-
tial, stronger institutional support, and the proximity to
large and affluent markets. It remains to be seen how
these changes will affect the spatial structure of the
European automotive industry.
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Notes

1. In particular, the ComExt database includes the
manufacture of agricultural tractors, tractors used
in construction or mining, off-road dumping trucks,
and trailers and semi-trailers specially designed for
use in agriculture, which is excluded from NACE 29
(Eurostat, 2008; 2020a).

2. NACE 34, used until 2008, refers to the NACE Rev.
1.1 classification of the automotive industry, and
NACE 29, introduced in January 2009, refers to its
NACE Rev. 2 classification. These two classifica-
tions are not fully compatible because, compared
with NACE 34, NACE 29 includes the manufacture
of electrical ignition or starting equipment for inter-
nal combustion engines, electrical sound signaling
burglar alarms for motor vehicles, and the manufac-
ture of car seats. Compared with NACE 34, NACE
29 excludes the manufacture of pistons, piston rings,
carburetors, and such, for all internal combustion
engines, diesel engines, and so forth, manufacture
of inlet and exhaust valves of internal combustion
engines, and the repair and maintenance of contain-
ers (Eurostat, 2020b).
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