Received: 5 September 2023

Revised: 20 July 2024

Accepted: 23 July 2024

DOI: 10.1111/twec.13624

ORIGINAL ARTICLE

‘@’ The World Economy, WILEY

Global value chains and inward FDI: An
empirical investigation of European firms

Michele Imbruno'?

Sabina Szymczak®

lSapienza University of Rome, Rome,
Italy

“Nottingham Centre for Research on
Globalisation and Economic Policy
(GEP), Nottingham, UK

3University of Campania “Luigi
Vanvitelli”, Caserta, Italy

4Sapienza University of Rome, Rome,
Italy

*Gdansk University of Technology,
Gdansk, Poland

Correspondence

Rosanna Pittiglio, University of
Campania “Luigi Vanvitelli”.

Email: rosanna.pittiglio@unicampania.it

Funding information

Excellence Initiative - Research
University, Grant/Award Number: DEC-
3/2022/IDUB/IV.2/EUROPIUM

| Rosanna Pittiglio®

| Filippo Reganati*

| Joanna Wolszczak-Derlacz®

Abstract

This paper empirically investigates whether and how
the level of GVC integration of a given market may ex-
plain the presence of foreign-owned firms. Using firm-
level data from 28 European Union countries during the
period 2008-2014, we provide evidence that a greater
country-sector-level GVC participation, via both back-
ward and forward linkages, exerts a positive effect on a
firm's likelihood to receive FDI. These findings appear
particularly strong for new EU Member States and ser-
vices industries when looking at the differences across
countries and sectors. Interestingly, when exploring
the role of country-sector position along the GVC, we
find that FDI gains from backward GVC integration are
more prominent if the markets are associated with the
final stages of the supply chain, whereas those from for-
ward GVC integration are greater when the markets are
associated with the initial stages, in line with the smile
curve hypothesis.
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1 | INTRODUCTION

Over the past three decades, the production of goods and services has become increasingly
fragmented internationally, giving rise to what is commonly referred to as global value chains
(GVCs) or global supply chains (Antras, 2020; Baldwin, 2013; Gereffi, 2018; Taglioni &
Winkler, 2016).! Firms have adopted organisational models in which production processes
have been fragmented into several stages carried out in various countries with the conse-
quence that intermediate goods and services cross national borders several times before being
assembled and sold as a final output. From the early 1990s to 2007, the share of GVC trade in
world trade rose from around 40% to over 50%, only to decline slightly after the global finan-
cial crisis 2007-2008 (World Bank, 2020). At the same time, world trade has become increas-
ingly concentrated in a few importing and exporting firms, in most cases multinational
enterprises (MNEs), which represent 15% of all traders but account for about 80% of total
trade (UNCTAD, 2013). Insofar as MNEs set up factories in several countries to produce inter-
mediate goods that are used as inputs for their final products in a global production network,
we may establish a mutually reinforcing dynamic between foreign direct investment (FDI)
and the participation of given countries in GVCs (Baldwin, 2016).> However, although the
role of MNEs in the international coordination of production and the creation of complex
global production structures is widely recognised, empirical research on the relationship be-
tween FDI and GVCs is still scant.

Only recently has the empirical literature made some effort to analyse the main driving
forces of GVCs, mainly how FDI influences countries’ GVC integration. However, an empir-
ical question not yet fully addressed is investigating the opposite direction of the causal link
between FDI and GVCs, that is, how the GVC integration level of a given market can affect
the presence of foreign-owned firms. MNEs' investment decisions might be driven towards
firms operating in countries and sectors with high levels of GVC participation, as this can
facilitate access to specific inputs or global markets, favouring the integration in the global
economy. This paper aims to address this gap in the existing literature by investigating, from a
microeconomic perspective, the impact of a country/sector's involvement in GVCs on a firm's
probability of receiving FDI. More specifically, we examine both modes of GVC participation
of country-sector pairs. On the one hand, backward GVC participation reveals that a country-
sector pair imports many foreign inputs to produce final goods and services for its exports or
final consumption. On the other hand, forward GVC participation refers to the degree of a
country-sector's involvement as a producer and an exporter of intermediate goods and ser-
vices that can be used in other countries’ exports.

Using firm-level data from 28 EU countries during the period 2008-2014, we show that
an increase in country-sector GVC participation, via both backward and forward linkages,

"It is important to note how today, services not only contribute to manufacturing value chains but are also
characterised by international fragmentation processes similar to those of goods. For instance, the software production
process can be divided into architecting, code development, testing, implementation, marketing and distribution,
maintenance, helpdesk support and training and education (Miroudot & Cadestin, 2017).

*For instance, the OECD (2018) reports that MNEs accounted for 36% of global output in 2016, as well as being
responsible for about two-thirds of global exports and more than half of imports. Moreover, as the participation of
MNEs in GVCs gained importance, international trade in goods and services became increasingly intra-firm trade:
related-party trade accounted for 47.9% of total US imports for consumption and 34.0% of total US exports in 2020 (US
Census Bureau, 2021).
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positively affects a firm's likelihood to receive FDI. These results are robust when using differ-
ent estimation methods (conditional logit model, dynamic model and instrumental variable
approach), different definitions of foreign ownership and GVC integration and the post-crisis
period only. However, some degree of heterogeneity exists between countries and sectors. Both
GVC participation types positively impact a firm's probability of receiving FDI in the new EU
countries (CEE). In contrast, only backward GVC participation has a positive and statistically
significant effect for the old EU countries (EU15). Moreover, by splitting the two groups of
countries between manufacturing and service sectors, we find that a greater involvement in
GVCs based on forward linkages in services leads foreign firms to set up horizontal subsid-
iaries in the old EU countries and vertical subsidiaries in the CEE, while a greater involve-
ment in forward GVC participation in manufacturing leads foreign firms to close horizontal
subsidiaries in the EU15. In addition, higher participation in GVCs of intermediate service
assemblers (associated with larger value added) leads foreign firms to establish horizontal af-
filiates in the EU15 and vertical affiliates in the CEE. In contrast, higher involvement in GVCs
of intermediate goods assemblers (associated with smaller value added) does not significantly
impact a firm's decision to invest abroad.

Subsequently, we explore whether the country-sector position along the supply chain plays
any role in explaining the FDI gains from GVC participation. Consistent with the smile curve
hypothesis (Baldwin & Evenett, 2015; Mudambi, 2007, 2008), we find that the impact of back-
ward GVC integration on a firm's likelihood to receive FDI is positive if the country sectors are
positioned along the last stages of the supply chain, and negative if they are located more up-
stream. Conversely, the effect of forward GVC integration on a firm's probability to receive FDI
is positive when the country sectors are located along the initial stages, and negative if they are
more downstream.

This paper mainly contributes to understanding the relationship between FDI and GVC in-
tegration. Most studies look at the role of FDI in explaining the establishment of global value
chains, using data at the country (sector) level, and their findings suggest that a greater pres-
ence of MNEs may favour the GVC participation of the host economies, primarily through back-
ward linkages (Adarov & Stehrer, 2021; Buelens & Tirpak, 2017; Del Prete et al., 2018; Kowalski
et al., 2015). Unlike all this evidence, we focus on the inverse relationship between FDI and
GVC, that is, whether and how GVC integration on a given market can affect inward FDI, using
firm-level data. To some extent, we also contribute to the literature on host country determinants
that may influence a firm’s locational investment choice. Although this is extensive and varies in
terms of the approaches and methodologies used (among the main studies using firm-level data,
see: Blonigen, 2005; Crozet et al., 2004; Devereux & Griffith, 1998; Guimaraes et al., 2000; Head
et al., 1999; Head & Ries, 1996; Javorcik, 2004), there are few works, and all based on macro-level
data, that have so far documented that a high GVC integration of a given market (country-sector
pair) can favour the presence of MNEs (Carril-Caccia & Pavlova, 2020; Cipollina et al., 2021;
Martinez-Galan & Fontoura, 2019). Differently from all these studies, we use firm-level data to
explore, from a microeconomic perspective, whether and how a firm's probability of receiving
FDI is affected by the involvement of its country/sector in GVCs.

To this end, we construct a unique panel dataset for European Union (EU28) firms over the
period 2008-2014 using data from Bureau van Dijk's AMADEUS and Historical ORBIS. While
the first dataset provides firm-level financial and economic information, the second allows infor-
mation to be collected on a firm's yearly ownership structure. Subsequently, we merge this firm-
level dataset with country-sector-level GVC measures, built using data from the World
Input-Output Database (Timmer et al., 2015, 2016). We further contribute to this literature by
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exploring the existence of heterogeneity in the impact of GVC participation in relation to the EU
membership of the host country (old and new EU Member States) and the macro-sectors (man-
ufacturing and services), as well as by assessing whether the GVC effect on inward FDI depends
not only on the intensity of GVC participation but also on the position within the GVC. More
generally, this paper contributes to the literature exploring how GVC integration may influence
(other) firm-level outcomes - such as productivity, local sourcing and foreign technology acqui-
sition — which generally finds a positive impact (Amendolagine et al., 2019; Giunta et al., 2022;
Montalbano et al., 2018; Rigo, 2021).3

The rest of the paper is structured as follows: Section 2 discusses the conceptual background
to highlight the main hypothesis on the impact of GVC integration on inward FDI. Section 3
introduces the data, sample and descriptive statistics. Section 4 describes the empirical strategy
and discusses the results of the econometric analysis. Section 5 concludes.

2 | CONCEPTUAL BACKGROUND AND MAIN HYPOTHESES

To address how and why the GVC integration level of a given market can attract foreign firms,
two key factors must be considered: (i) the way an economy participates in the GVC and (ii) the
motivation behind inward FDI. Concerning the first factor, a country can participate in GVCs in
two ways, reflecting both backward and forward linkages in the value chain. A high backward
GVC participation reveals that the country sector plays a deeper role in the value chain by im-
porting many foreign inputs to produce final goods and services for exports or final consump-
tion. Conversely, a high forward GVC participation means that the country sector is strongly
involved as a producer and an exporter of intermediate goods and services that can be used in
other countries’ exports. Regarding the motivation behind the FDI, theories of MNEs tradition-
ally distinguish between two types of FDI: horizontal and vertical FDI. In the first case, MNEs
aim to satisfy local demand in the host market and avoid trade costs, whereas in the second case,
MNEs are interested in acquiring specific resources not available at home.

Generally speaking, high participation in GVCs is expected to drive inward FDI. Indeed, ap-
plying an augmented gravity model framework, some studies have recently tested the participa-
tory role of a country in GVCs as a destination location factor influencing inward FDI.
Martinez-Galan and Fontoura (2019) use data on bilateral FDI inward stock of 40 OECD coun-
tries in the period from 2002 to 2011 and show that the higher the degree of participation of a
country in GVCs, the higher the bilateral FDI inward stock. Focusing on cross-border mergers
and acquisitions (M&A) in 28 EU countries and 14 other major economies for the period 2000-
14, Carril-Caccia and Pavlova (2020) find that the participation of both origin and destination

3Using firm-level cross-sectional data from 31 Latina-American countries, Montalbano et al. (2018) find evidence of
productivity gains from GVC participation, which are relatively larger in industries operating in upstream stages of the
GVC. Using firm-level data from France, Germany, Italy and Spain, during the period 2002-2014, Giunta et al. (2022)
document that GVC participation via both forward and backward linkages entails improvement in labour productivity.
Drawing on firm-level cross-sectional data from 19 Sub-Saharan countries and Vietnam, Amendolagine et al. (2019)
demonstrate that heightened participation in GVCs correlates with increased levels of local sourcing by foreign
investors. Furthermore, they emphasise the significance of a firm's position within the GVC, observing that
specialisation in upstream stages of production is positively linked to a higher potential for foreign investor sourcing
and a greater inclination to support local suppliers. Using similar data from 18 developing and emerging economies,
Rigo (2021) finds that in some developing countries GVC participation fosters a firm's performance as a result of the
acquisition of foreign technology.
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countries in GVCs has a significant positive impact on bilateral M&As. Similarly, using M&A
data for 22 investor countries and 47 host countries from 1985 to 2010, Cipollina et al. (2021)
support the hypothesis that GVC participation (backward and/or forward) positively impacts
cross-border M&A.*

In particular, higher participation of a country (and industry) in GVCs based on backward
linkages is likely to attract both vertical and horizontal FDI. In the first case, inward FDI is driven
by efficiency-seeking motives, and MNEs mainly aim to transform imported intermediate inputs
to process exports to final destinations (Ekholm et al., 2007). At the same time, MNEs may invest
abroad to satisfy local demand by opening a local distribution network or producing post-sales
customer services in the host country (distribution-oriented FDI). For instance, this might be
when a retailer invests in a host country to distribute products for final consumption imported
from the retailer's home country (Hanson et al., 2001). Higher forward integration of a country
(and industry) in GVCs is also expected to be conducive to vertical and horizontal inward FDI. In
the first case, MNEs may relocate parts of their production process to the host country to secure
complete control of a critical intermediate product. For instance, FDI driven by natural resource-
seeking motives or the desire to improve or expand existing technologies (strategic asset-seeking
FDI) is expected to be positively associated with forward GVC linkages. In addition, MNEs may
be interested in acquiring local input producers to benefit from their market profit opportunities
(market-oriented FDI).

Given these considerations, we propose the following hypothesis:

Hypothesis 1. Following an increase in GVC participation of a given market,
through either backward or forward linkages, firms are more likely to receive FDI
(FDI gains from GVC integration).

It can be explored whether these GVC effects concern both horizontal and vertical FDI by
considering separately advanced and emerging destinations. Since the majority of foreign-owned
firms are from high-income countries and they generally tend to establish horizontal affiliates
in other high-income countries and vertical affiliates in low-income countries, we can formulate
the following hypothesis:

Hypothesis 2. FDI gains from GVC integration are likely to occur in advanced
countries (Horizontal FDI) and emerging countries (Vertical FDI).

To fully assess the FDI attractiveness of a given market, we should consider not only its
degree of participation in GVCs but also its positioning along the supply chain. One indicator
to measure the country-sector GVC position is that of upstreamness (Antras et al., 2012), that
is, the further away a country sector is located in the production chain from the final demand,

*Moreover, the authors also explore whether the relationship between GVC participation and M&As depends on the
level of a country's upstreamness. They find that backward participation in GVCs is positively linked to cross-border
M&As when the investing country is specialised in a sector with a low level of upstreamness while the receiving
country is in a sector with a high level of upstreamness, and when both countries are in a sector with a low level of
upstreamness. Conversely, forward participation in GVCs has a positive impact on cross-border M&As when the
investing country is specialised in a high-upstream sector and the receiving country in a low-upstream sector, and
when they are both in a low-upstream sector.
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the more upstream its GVC activities are.’ Therefore, being positioned upstream in the value
chain implies that production requires mostly primary inputs, and outputs are supplied to
intermediate users. This is typical for producing raw materials or knowledge (e.g. R&D, de-
sign, etc.). Conversely, being positioned downstream means that production requires more
intermediate inputs, and outputs are supplied to final rather than intermediate users.
Downstream producers specialise in the assembly of processed products or post-sales cus-
tomer services. In the literature on GVCs (Baldwin & Evenett, 2015; Baldwin & Ito, 2022;
Mudambi, 2007, 2008), it has been stressed that the relationship between the supply chain
position and value added takes a ‘smile shape’: most of the value added accrues in firms oper-
ating at the two ends of the supply chain (such as R&D/design in the upstream, and distribu-
tion/marketing in the downstream), while a smaller share of value added is captured in the
intermediate stages (assembly). The smile curve hypothesis has been empirically confirmed
by several studies using country-sector or firm-level data (Ito & Vézina, 2016; Meng et al., 2020;
Rungi & Del Prete, 2018). Thus, we expect the backward GVC effect on the presence of foreign
firms to be positive along the last stages (distribution) and negative along more upstream
stages (production); conversely, the forward GVC effect on the presence of foreign firms is
expected to be positive along the first stages (R&D) and negative along more downstream
stages (production).

At the aggregate level, it has already been shown that service sectors, on average, exhibit
larger value added than manufacturing sectors, and GVC integration over time shifted value
added from manufacturing to service sectors (Baldwin & Ito, 2022). Therefore, we expect that
following a larger GVC integration, the presence of foreign-owned firms may increase, especially
in services sectors, at the expense of manufacturing sectors. We can, therefore, formulate the
following hypothesis:

Hypothesis 3. FDI gains from GVC integration are larger in services sectors (R&D
& Distribution) than in manufacturing sectors (Production).

3 | DATA AND DESCRIPTIVE ANALYSIS
3.1 | Datasource and sample

The empirical analysis is based on a firm-level panel dataset for European Union firms (EU28),
built by merging data from three different sources: the AMADEUS and Historical ORBIS data-
bases, both managed by Bureau Van Dijk, as well as the World Input-Output Database (Timmer
et al., 2015; WIOD, 2016). The AMADEUS dataset includes detailed financial and economic in-
formation on European companies operating in the manufacturing and service sectors. In par-
ticular, we use data on turnover, cost of employees, number of employees, start-up year and
sector of activity (NACE Rev. 2). Subsequently, we have integrated Amadeus data with informa-
tion on the yearly ownership structure of firms (covering the period 2008-2014), collected from
Historical ORBIS. For each firm and year, the latter dataset allows the identification of the

*Note that these activities at both extreme ends of the supply chain are somewhat different, and specialising in these
slices of the production process (or input components) depends on the type of supply chain a country is involved in.
This, in turn, will determine how much value added a country can reach. For instance, producing post-sales customer
services normally generates a higher value-added share for countries than specialising in assembly activities.
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ownership status and, specifically, the owner's name and/or the identification number, the own-
ership share and the nationality. Finally, the firm-level dataset has been merged with the country-
sector-level information on GVC participation and position, calculated using the World
Input-Output Database (WIOD, 2016), which contains annual time-series of world input-output
tables and factor requirements covering 43 countries plus the Rest of the World (high- and
medium-income countries; all EU28 included). After excluding missing values and outliers, as
well as dropping unusual changes in data that seemed to be errors (such as negative values of cost
or number of employees), we obtained a dataset involving 677,233 Western European (EU15)
firms and 183,190 Central and Eastern European (CEE) firms over the period 2008-2014. The
final dataset accounts for around 3.5 million observations.® In the following subsection, we pro-
vide detailed information on the definition of foreign firms and details on the variables included
in the empirical analysis.

3.2 | Foreign firms and GVC linkages

Different definitions of foreign firms are provided in the firm-level literature on FDI.” This study
defines foreign firms as firms involving a single foreign investor directly owning at least 10% of
shares in the given company. However, our sensitivity analysis also considers different percent-
ages of foreign ownership control. Therefore, we identify three alternative groups of foreign
firms:

« FMNEs: Firms where a foreign investor holds more than 10% of a company's shares.

« Majority FMNEs: Majority ownership exists when a foreign investor holds more than 50% of a
company's shares.

« Total-controlled FMNEs: When a foreign investor holds a company's total shares.

Figure 1 describes the distribution of foreign firms from 2008 to 2014, considering the above-
defined three ownership percentages. The figure shows that the share of foreign firms increases
over time. This evidence is entirely in line with an elaboration based on Eurostat data (2022).8
Additionally, it is worth noting that about 75% of firms are from the service sector, while the re-
maining firms are from the manufacturing sector.

Some industries have been dropped because they mainly refer to public administration or sectors that do not conform
to the usual principles or behaviours observed within the market environment, that is, sectors 84 (Public administration
and defence; compulsory social security), 90 (Creative, arts and entertainment activities), 91 (Libraries, archives,
museums and other cultural activities), 98 (Undifferentiated goods- and services-producing activities of households for
own use) and 99 (Activities of extraterritorial organisations and bodies). Some other industries have been dropped
because they were aggregated within a single sector in WIOD data, although they are too heterogeneous or unspecified;
namely, 94 (Activities of membership organisations), 95 (Repair of computers and personal and household goods) and
96 (Other personal service activities) which are within the sector S in WIOD data.

’Some authors consider foreign-owned MNESs to be all firms involving a single foreign investor directly owning at least
10% of shares in a company (Altomonte & Pennings, 2009). Some other scholars have relaxed this definition
considering inward FDI when the share of foreign capital is more than 10% for a company (Ablov, 2015; Cieslik, 2013).
Finally, other researchers define as foreign, all firms where the ultimate owner is foreign (Basile et al., 2005; Pittiglio &
Reganati, 2019).

8https:/ /ec.europa.eu/eurostat/databrowser/view/FATS_G1B_08.
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FIGURE 1 Share of foreign firms over time. Source: Own compilation based on Bureau van Dijk's data.

Regarding global value chain measures, following Wang et al. (2017), we consider backward
and forward measures of GVC participation. The GVC participation index based on backward in-
dustrial linkage (GVC_b) assesses the percentage of final products produced by a country sector
coming from GVC activities:

GVC_b=(Y_GVC)]Y 1)

while the GVC participation index based on forward industrial linkage (GVC _f) measures the per-
centage of production factors employed in a country sector that are further involved in cross-country
production-sharing activities:

GVC_f =(VA_GVC)/VA 2)

where VA is the value added, Y is the final production and VA_GVC and Y _GVC correspond to
the GVC-related components of each respectively. In particular, VA_ GVC is the value added of the
given country sector embodied in its intermediate exports, while Y _GVC stands for the produc-
tion of final goods and services that represent the value added involved in GVC activities through
upstream firms. It is worth noting that a country-sector pair may be involved in production frag-
mentation as a user (backward participation) and/or as a producer (forward participation) of in-
termediates. Some studies considering GVCs and their relation with productivity or labour market
outcomes (Hagemejer, 2018; Szymczak & Wolszczak-Derlacz, 2022; World Bank and World Trade
Organization, 2019) pointed out that to obtain a complete picture of GVC ties, it is important to
know the position of a sector in the production chain. Therefore, in this study, we focus on the GVC
position index by Wang et al. (2017). Specifically, the average production line position (GVC_p) in a
global value chain can be defined as the ratio of forward production length and backward produc-
tion length. Therefore, GVC _p = 1 identifies a production stage in the middle of the global value
chain, whereas GVC_p < 1 (GVC_p > 1) means that the production stage is at the end (the begin-
ning) of the global value chain. Measuring GVC_p as a ratio allows to overcome potential problems
related to using two separate indices in the spirit of ‘upstreamness’ and ‘downstreamness’, where
differences in the total length of the chains are not considered. Figure 2 shows the average GVC
participation for the EU15 and CEE countries and all countries. On average, forward participation is
higher than backward one, and CEE countries are characterised by higher GVC participation than
EU15 countries. The trend of both GVC participation measures over time is similar across country
groups: we observe growing GVC involvement, except for a drop in 2009 due to the financial crisis.
These stylised facts are confirmed for both the manufacturing and service sectors when looking at
Figure A1, which further suggests that GVC participation via both backward and forward linkages
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FIGURE 2 Forward and backward GVC participation in time, 2008-2014 (medians for the EU15 and CEE
countries and the whole sample). Source: Own compilation based on data from WIOD (2016).

Country classification according to the different level of integration (2014)
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FIGURE 3 Country classification according to the different levels of integration (2014). The bubble size
represents the relative capability of FDI attraction at the country (sector) level, as in equation (3). Source: Own
compilation based on WIOD (2016) and Bureau van Dijk.

is, on average, greater in manufacturing than in the service sector. This picture aligns with previous
findings (e.g. Parteka & Wolszczak-Derlacz, 2020). Figure 3 describes the distribution of destina-
tion countries according to their level of GVC participation concerning the sample median of GVC
participation in 2014, the last year of our analysis. In the figure, the bubble size is measured as the
relative capability of FDI attraction at the country (sector) level:

FMNEs;
> FMNEs;
Firmsy, 3)
> Firmsy,

Relative _capability_FDI _attraction; =
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where FMNES,, represents country k's inward FDI and Firms,, is the total number of firms in the
country.

From the figure, we observe a relatively high capability of FDI attraction for Eastern European
countries, such as Latvia, Romania, Slovakia or Czechia, as well as for selected Western European
countries, for instance, Luxembourg, Denmark, the Netherlands or Ireland. This evidence is sim-
ilar to what was reported by the UN (2007) using a set of inward FDI measures. Considering GVC
participation, there seems to be a correlation between backward and forward indices, meaning
that higher GVC involvement often means simultaneously engaging both types of linkages. An
exception would be the case of Ireland, which has an average backward participation below the
sample median and one of the highest forward participation levels. This means that Ireland has
a low dependence on globally sourced intermediate goods and services, and plays an important
role of supplier in GVCs. The highest GVC involvement through both linkages is observed in
Eastern European countries, such as Hungary, Czechia and Slovakia.

In Figures A2 and A3 in the Appendix 1, we present the GVC involvement of industries and
their relative capability of FDI attraction for the manufacturing and service sectors respectively.
Generally perceived as less tradable, services show a smaller range and medians of both GVC
participation indices and a higher concentration of values than the manufacturing sector. The
examples of industries with above median GVC participation are the typical intermediate ser-
vices, like water and air transport or wholesale trade, which also show a high capability of FDI
attraction in our sample. Conversely, utilities’ supply and waste management, also considered
as relatively more tradable (OECD, 2018), and here exhibiting high GVC participation among
services, does not show a high presence of FDI. For instance, we may observe the manufacturing
of coke and refined petroleum products as having high backward GVC participation, which is
characteristic of countries that are not direct petroleum producers, as in our sample. Without
surprise, the production of food and beverages shows limited GVC connections, while the most
attractive industries for foreign investors are those producing motor vehicles and electronics.

4 | ECONOMETRIC EVIDENCE
4.1 | Main analysis

To investigate whether GVC integration of a given market (country-sector pair) is a relevant driver
for the presence of foreign-owned firms, we consider the following econometric specification:
IFDIjj; = p1GVC _bj¢y_1 + f,GVC_fie—1 + BcCier—1 + BxXicim1 + @ + o + €y 4)
where the dependent variable IFDI;;.captures the inward FDI status of a given firm i operating in
sector j and located in country c at time ¢, while the main explanatory variables are the country-
sector-level GVC participation indices through backward (GVC_bj,_;) and forward channels
(GVC_fie—1)- We also include control variables at both the country-sector level Cj,,_, (i.e. aggregate
productivity, measured as value added divided by the total number of hours worked) and the firm
level X;.,_, (productivity, measured as turnover divided by the number of employees; size, measured

ict—
as the number of employees; and age). Finally, we include firm and year fixed effects (a; and «,),” to

°Note that industry-country fixed effects are omitted because they are captured by the firm fixed effects.
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account for time-invariant firm characteristics and common macroeconomic shocks across firms,
respectively, while £, denotes the idiosyncratic error term. Notice that all explanatory variables are
lagged by 1 year to reduce the potential problems of reverse causality but also to account for the fact
that a firm's FDI decision to adjust to GVC integration might not be immediate. Our results are based
on the linear probability model and robust standard errors.

Considering hypotheses 1 and 2, we expect that:

(i) g, > 0, given that high globally integrated input buyers located within a given market jc can
lead to a higher presence of foreign firms as input buyers (horizontal FDI) or input suppliers
(vertical FDI). In other words, more sophisticated local input assemblers can be purchased
by their foreign competitors to benefit from their profit opportunities (horizontal integration)
or can be purchased by foreign upstream firms to benefit from their high-quality assembly
capabilities (vertical integration).

(ii) g, > 0, given that high globally integrated input suppliers located within a given market jc can
lead to a higher presence of foreign firms as input suppliers (horizontal FDI) or input buyers
(vertical FDI). In other words, more sophisticated local input producers can be purchased by
their foreign competitors (horizontal integration) to benefit from their profit opportunities
or can be purchased by foreign downstream firms to benefit from their high-quality inputs
(vertical integration).

Results related to Equation (4) are displayed in Table 1, considering the two GVC measures
alternatively in columns 1 and 2, and jointly in column 3. In line with our hypothesis 1, the two
coefficients turn out to be positive and statistically significant. Therefore, when a given market jc
is relatively more involved in GVCs, in either a backward or forward manner, it can attract more
foreign firms. We also find that a firm's probability of being involved in inward FDI is higher if the
firm is, on average, older, larger and more productive, with production in a relatively more effi-
cient sector. Our results are confirmed when considering the conditional logit model in column 4.
The related odds ratios are reported in column 5 after rescaling the GVC measures from the range
of [0,1] to the range of [0,100]% to quantify the effects more easily. They suggest that the odds of
having inward FDI increase by 3.8% following a one-percentage-point increase in backward GVC
integration, and 2.4% subsequent to a one-percentage-point increase in forward GVC integration.
We keep considering our baseline econometric specification (the linear probability model) for the
rest of the analysis.

4.2 | Country heterogeneity: EU15 versus CEE

Considering that most foreign-owned firms are from advanced countries, we can investigate our
Hypothesis 2. The horizontal FDI channel can be explored by focusing on old EU destinations
(EU15—advanced economies), whereas the vertical FDI channel can be explored by focusing
on new EU destinations (CEE—emerging economies). In other words, we assume that foreign
firms from a given advanced country tend to replicate the whole production process in similar
foreign countries to supply foreign markets (horizontal FDI) and relocate only some stages of the
supply chain in dissimilar foreign countries to exploit differences in production costs (vertical
FDI). Therefore, we discern the sample between the old (EU15) and the new EU Member States
(CEE), and by considering equation (4), we run our regression separately for each sub-sample.
The results are, respectively, displayed in columns 6 and 7 of Table 1.
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We find that the positive effects of both GVC participation types are strongly confirmed for
CEE Member States (column 7). These results suggest that higher GVC involvement of assem-
blers (input producers) located in a given market incentivises foreign firms to establish some up-
stream (downstream) stages of production in that market: the vertical FDI hypothesis is strongly
confirmed. Regarding EU15 members (column 6), only the positive effect of backward GVC par-
ticipation is statistically significant, given that the forward GVC effect is statistically insignificant.
These findings suggest that only higher GVC involvement of assemblers in a given market leads
foreign firms to establish affiliates for market-seeking purposes. In contrast, higher GVC involve-
ment of input producers appears to have no effect. In other words, the horizontal FDI hypothesis
is only partially confirmed: following the GVC integration of destination markets, foreign firms
are more interested in supplying final consumers than intermediate producers in those markets.

4.3 | Sector heterogeneity: Manufacturing versus services

Moreover, considering that GVC integration leads to higher value added (VA) along the first and
the last stages of the supply chain (mainly R&D and distribution services) and lower VA along
the intermediate stages (mainly manufacturing production), according to the smile curve story,
we expect that the positive GVC integration effects concern more the service than the manufac-
turing sector (Hypothesis 3). In the latter sector, GVC integration could even adversely affect
the presence of foreign firms. Indeed, when interacting the main explanatory variables with two
dummies capturing whether firms operate within the manufacturing sector (MAN) or service
sector (SERV) in column 1 of Table 2, the positive effects of both GVC participation types are

TABLE 2 Inward FDI and GVC linkages: Manufacturing versus Services.

Whole sample EU15 CEE
Dependent variable: IFDI;, @ 2) 3)
GVC_bj,_, x MAN,; 0.078%*+ 0.017* 0.073%**
[0.010] [0.010] [0.020]
GVC_fiy_y X MAN, 0.005 —0.027%** 0.034%*
[0.007] [0.007] [0.014]
GVC_bj,_, X SERV; 0.160%** 0.064*** 0.177+%*
[0.010] [0.014] [0.016]
GVC_fyy X SERV, 0.069%** 0.024%+* 0.047%#*
[0.007] [0.008] [0.016]
Sectoral control YES YES YES
Firm controls YES YES YES
Firm FE YES YES YES
Year FE YES YES YES
R-squared 0.7328 0.7735 0.6574
Observations 3,140,214 2,400,349 739,865

Note: ***p <0.01, **p <0.05, *p <0.1. Standard errors were corrected for clustering at the firm level in parentheses. Sector
control variables: InProd _sectj,_,. Firm control variables: InAge,_,, InSizej,_y, InProdye,_;.

Source: Own compilation.
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strongly confirmed for the services sectors. In contrast, only the positive impact of backward
GVC participation is statistically significant for the manufacturing sectors but with a halved
magnitude than the other sectors.

When exploring the sector heterogeneity within the two geo-economic EU sub-samples in
columns 2 and 3, we find that the positive effects of both GVC integration modes are again con-
firmed relatively more for the services than the manufacturing sectors, in line with the smile
curve story. For the EU15's manufacturing sector, we obtain even a negative and statistically
significant coefficient for forward GVC participation. Indeed, we document that higher GVC in-
volvement of intermediate service producers (associated with larger VA) pushes foreign firms to
establish horizontal affiliates in advanced countries and vertical affiliates in emerging countries.
Conversely, higher GVC involvement of intermediate goods producers (associated with smaller
VA) leads foreign firms to open vertical affiliates in emerging countries and shut down horizon-
tal affiliates in advanced countries. Moreover, higher GVC involvement of intermediate service
assemblers (associated with larger VA) pushes foreign firms to establish horizontal affiliates in
advanced countries and vertical affiliates in emerging countries. At the same time, higher GVC
involvement of intermediate goods assemblers (associated with smaller VA) generates similar
effects but with a smaller magnitude. Finally, we find evidence that positive GVC participation
effects, primarily through backward linkages, on inward FDI are relatively larger in CEE com-
pared to EU15 in the manufacturing and service sectors. This suggests that multinationals use
EU emerging markets as an export platform.

4.4 | Robustness checks and further investigations
441 | Alternative foreign ownership measures

We run several robustness checks, as shown in Table 3. We utilise different thresholds regarding
the foreign ownership share to define a foreign company. Our definition of inward FDI status is
based on a foreign ownership share higher than 10%, which follows the standard IMF definition.
However, when considering a stricter definition, that is, inward FDI firms are only those with
a foreign ownership share higher than 50% (column 1) or equal to 100% (column 2), our main
findings are confirmed, although with a smaller magnitude. We also consider the actual share of
foreign ownership as a dependent variable through OLS in column 3, and we keep finding that
firm-level inward FDI share is increasing in GVC participation of a given destination market via
both backward and forward linkages.

442 | Alternative GVC integration measures

We employ alternative measures of GVC participation, namely, the measures by Borin and
Mancini (2019) used in the World Bank’'s World Development Report (2020). These measures
are obtained using a decomposition of bilateral exports following a country-level perspective
with a source-based approach. We use the GVC backward participation index, computed as GVC
backward participation (foreign and domestic value in imported inputs that are re-exported)
divided by gross exports, and the GVC forward participation index, calculated as GVC forward
participation (value of domestic productions re-exported by the bilateral partners) divided by
gross exports. The related results are displayed in column 4 of Table 3 and corroborate our main
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findings: foreign firms are more likely to be attracted to markets associated with higher GVC
integration through both backward and forward linkages.

4.4.3 | Sensitivity tests

Our sample period (2008-2014) covers the financial crisis of 2008-2009, which may affect both
firm-level FDI decisions and market-level GVC integration. Although common macroeconomic
shocks are already captured by year-fixed effects, as robustness, we limit the period for the years
2010 onwards in column 3 of Table 3 and show that the positive effects of the two GVC integra-
tion measures on the firm's likelihood to receive FDI remain and appear even more evident for
GVC backward participation.

Previous literature highlights that firms pay sunk fixed costs to establish affiliates abroad
(Helpman et al., 2004; Kimura & Kiyota, 2006), which implies firm-level IFDI status dependence
across time. Therefore, we add the lagged IFDI dummy to our baseline specification. The results
in column 4 of Table 3 suggest that sunk costs, as reflected by the positive and statistically signifi-
cant coefficient for the lagged IFDI dummy, appear to be an important factor when a foreign firm
decides to invest in local firms in the host economies. It is worth noting that both GVC effects on
inward FDI remain almost identical.

Next, we also check whether a specific industry might drive our results. Therefore, we run
our baseline equation by considering several sub-samples and excluding one sector at a time. All
results (available upon request) display positive and statistically significant coefficients of both
backward and forward GVC participation. Therefore, our findings are not driven by a specific
industry.

4.4.4 | Endogeneity issues

As mentioned in our literature discussion, using country (sector) level data, some studies docu-
mented that the presence of foreign-owned firms may enhance the GVC participation of given
market (Antras, 2020; Asian Development Bank, 2021). For instance, using an augmented grav-
ity model with data from 40 developed and emerging countries during the period 1995-2011,
Buelens and Tirpak (2017) illustrate the active role of inward FDI in shaping host economies'’
export structures and their participation in GVCs. They show that bilateral FDI stock is posi-
tively related to both gross bilateral trade and the bilateral import content of exports. Del Prete
et al. (2018) analyse the involvement of North African GVCs at a country and sectoral level, and
conclude that, despite high country heterogeneity, inward FDI and trade openness are positively
associated with GVC participation. Fernandes et al. (2022) use data from more than 100 coun-
tries over the period 1990-2015 and find that inward FDI is a critical determinant in explaining
GVC participation.

When exploring the two types of GVC participation, it has been shown that a higher in-
ward FDI leads to a larger GVC integration of the destination market, especially via backward
linkages. For instance, focusing on a group of developing countries from Asia and Africa/
the Middle East, Kowalski et al. (2015) show a positive and significant relationship between
backward linkage and inward FDI stock, while no significant impact of inward FDI stock on
forward linkage is found. Based on a European sample of countries over the period 2000-
2015, Adarov and Stehrer (2021) demonstrate not only that FDI is an essential driver of GVC
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participation but also that its impact depends on the direction of investment and the position
of a country sector in the GVC. More specifically, inward FDI encourages the formation of
backward GVC linkages, while outward FDI facilitates forward GVC participation, mainly in
high-tech manufacturing industries.

Therefore, our findings might be affected by reverse-causality problems. To check whether
this is the case, we also explore this inverse relationship at the country-sector level in our context
by regressing the change of our two measures of GVC participation over the whole sample period
on the initial presence of foreign-owned firms, measured as foreign-owned firms' sales divided
by overall firms' sales. The results are reported in Appendix Table Al. Columns 1 and 2 show
that foreign-owned firms' initial presence may positively influence both backward and forward
GVC participation. However, when including the country and sector fixed effects in columns 3
and 4, the statistical significance of both coefficients vanishes, and the sign of the forward par-
ticipation coefficient switches to negative. First, these results are coherent with previous studies
documenting that inward FDI may positively impact backward GVC participation and that there
is an unclear impact on forward GVC participation. Second, the results in columns 3 and 4 are
reassuring because when controlling for time-invariant country and sector characteristics (as
we also did in our main analysis by considering firm fixed effects), the problem of reverse cau-
sality is dramatically reduced. However, to further reduce this concern and, more generally, the
potential endogeneity problem, we also implemented an instrumental variable (IV) strategy as
robustness. Considering the signs of the coefficients reported in columns 3 and 4 of Appendix
Table A1, we possibly expect that the OLS coefficient is upward-biased for backward GVC par-
ticipation and downward-biased for forward GVC participation. To implement our instrumental
variables strategy, we adapt the IV approach used in previous studies (Autor et al., 2013) to our
data. Specifically, the GVC participation of a given country sector is instrumented by the average
value for countries from the same group (EU15 or CEE), excluding the country of interest. One
might be concerned that the exclusion restriction could be violated if, for example, there are
spillover effects from GVC integration between neighbouring countries. For instance, an Italian
firm near the French border might receive more FDI due to both French and Italian GVC integra-
tion. To address this concern, we exclude all direct neighbours when computing our instrumen-
tal variable. For example, for Italy, we consider all the other old Member States (EU15) except
its neighbours, France and Austria. Regarding the relevance, our first-stage results, reported in
Appendix Table A2, indicate that our instruments are positively correlated with our main explan-
atory variables. The second-stage results reported in column 7 of Table 3 corroborate our main
findings that both backward and forward GVC integration of a given market increase a firm's
likelihood to receive FDI. Moreover, it is worth noting that the size of the IV coefficient is smaller
for backward and larger for forward GVC participation compared to the OLS coefficient, in line
with our expectations.

4.4.5 | Exploring further the smile curve story

To further explore the smile curve story, we analyse whether the GVC integration effects depend
on the initial GVC positioning (GVC_pjc,00s), by considering the following equation:

IFDIUCl =71 GVijCt—l + Y2 GVijct—l X GVijCZOOS + V3 GVijCt—l

+74GVC_fie11 XGVC_Dicanos + B Cieo1 + PxXic—1 T+, + i

(5)
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TABLE 4 Inward FDI and GVC linkages: The role of market position along the GVC.

Whole sample EU15 CEE
Dependent variable: IFDI;, (€)) ) 3)
GVC_bjy 4 0.384%#* —0.043 1.092%#*
[0.046] [0.050] [0.098]
GVC_bjyy X GVC _Pjenos —0.281%** 0.076 —1.019%**
[0.047] [0.052] [0.101]
GVC_fi —0.203%** —0.094** —0.414%#*
[0.038] [0.040] [0.082]
GVC_fiy X GVC_Pjeaoos 0.260*** 0.103** 0.494%#*
[0.040] [0.042] [0.087]
Sector controls YES YES YES
Firm controls YES YES YES
Firm FE YES YES YES
Year FE YES YES YES
R-squared 0.73 0.77 0.66
Observations 3,573,909 2,735,555 838,354

Note: ***p <0.01, **p <0.05, *p <0.1. Standard errors were corrected for clustering at the firm level in parentheses. Sector

control variables: [nProd _sect;,_,. Firm control variables: InAge InSizeye,_,, InProdye, ;.

ji ijet=1>

Source: Own compilation.

We expect that the backward GVC effect on foreign firm presence is positive along the last
stages of the supply chain (distribution) and negative along more upstream stages (production),
that is, y; > 0; y, < 0; conversely, the forward GVC effect on foreign firm presence is expected to
be positive along the first stages (R&D) and negative along more downstream stages (produc-
tion), that is, y; < 0; 7, > 0."°

The results of Equation (5), shown in column 1 of Table 4, appear coherent with our expec-
tations. The greater presence of foreign firms arising from backward GVC integration tends to
decrease as we move towards country-sector pairs that are farther from the final consumers (i.e.
from the final to intermediate stages). At the same time, the greater presence of foreign firms
arising from forward GVC integration tends to decrease as we move towards country-sector pairs
closer to the final consumers (i.e. from the initial to intermediate stages).

Our results are also strongly confirmed in column 3 when focusing on the subsample of CEE
members (vertical FDI hypothesis). Foreign firms tend to establish vertical affiliates in country-
sector pairs that outsource more intermediate inputs from global markets and are also positioned
along the final stages of production (e.g. distribution). Indeed, they tend to reduce their presence
if those country-sector pairs are positioned in more upstream stages (e.g. production). At the
same time, foreign firms tend to establish vertical affiliates in country-sector pairs that supply
more intermediate inputs to global markets and are also positioned along the initial stages of
production (e.g. R&D). Indeed, they tend to reduce their presence if those country-sector pairs
are positioned in more downstream stages (e.g. production).

Note that the variable GVC —ch2008 alone is omitted because it is time invariant, and therefore, dropped by the
country-sector fixed effects.
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FIGURE 4 Marginal plots: Illustration of the result from Table 4: Column 1. Source: Own compilation
based on data from WIOD (2016) and Bureau van Dijk.

Finally, as regards the subsample of EU15 members (horizontal FDI hypothesis) in column
2, only the forward GVC integration effects are confirmed. Foreign firms tend to open horizontal
affiliates in country-sector pairs that supply intermediate inputs to international markets if they
are positioned along the first stages of production (e.g. R&D). Conversely, they tend to shut down
their horizontal affiliates if those country-sector pairs are positioned in more downstream stages
(e.g. production).

To better illustrate the results, we present Figure 4, plotting the predictive margins for
different GVC positions to address the question of how the firm's probability of receiving
FDI changes depending on the interplay between GVC participation and GVC position. We
report (either backward or forward) GVC participation on the horizontal axis and the pre-
dictive margins related to a firm's probability of receiving FDI. The three lines in each graph
represent the different positions along the global value chain. It is worth remembering that
GVC_p equals 1 for a production stage in the middle of the value chain; GVC_p lower than
1 means closer to the final demand (downstream country sector) and GVC_p higher than 1
means closer to the beginning of the value chain (upstream country-sector). For forward GVC
participation, we observe a different effect, depending on whether the industry is downstream
or upstream. As GVC participation via forward linkages increases, a firm's probability of re-
ceiving FDI decreases for country sectors closer to the final demand and increases for country
sectors closer to the beginning or in the middle of the supply chain. For the other type of
GVC integration, the findings are reversed. Indeed, as backward GVC participation increases,
a firm's probability of receiving FDI increases for country sectors that are closer to the final
demand, and declines for country sectors that are positioned at the beginning or in the middle
of the supply chain.

We have used the time-invariant measure of GVC positioning to ensure that inward FDI ef-
fects arise from changes in GVC integration rather than changes in GVC position over time. Now,
we additionally check what happens when considering the time-varying GVC position.'! Again,
we show the plots to illustrate better the results (Figure A4 in the Appendix 1). The sensitivity
analysis confirms our baseline result along the ‘smile curve’ hypothesis.

"More specifically, GVC —PjCZOOS has been replaced by GVC —cht—l in equation 5. In this case, GVC —cht—l has
been also included alone because it is time varying.
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5 | CONCLUSION

In this study, we explore whether GVC participation of a given market, via both backward and
forward linkages, is an important driver for inward FDI at the firm level.

Our baseline results suggest that a firm's probability of receiving FDI is higher when the firm
is active in country sectors that are more involved in forward and backward GVC participation.
However, if we divide the countries into old Member States (EU15) and new Member States (CEE)
and split sectors between manufacturing and services, we find that the positive effects of both types
of participation in GVCs are mostly confirmed for CEE countries, especially in the services sector.
This shows that services are playing an increasing role in GVCs, as noted by the World Bank (2020).
Multinational enterprises are increasingly shifting services to CEE. Commonly relocated services
encompass ICT services, like software development, web development and ICT support; as well as
business process outsourcing, such as customer support, technical support, back-office operations
and call centre services. These countries attract FDI due to their lower labour costs for the same skill
level of workers. As a result, foreign firms can leverage these cost advantages to deliver services more
effectively, ultimately enhancing profitability and competitiveness in the global market. Regarding
the manufacturing sector, we find that GVC integration, involving both backward and forward link-
ages, is associated with a lower level of FDI attractiveness than the services sector, especially in EU15
countries. Notably, forward GVC participation decreases the likelihood of a firm receiving FDI in
these countries. These results suggest that multinational enterprises re-shore certain manufacturing
stages from advanced to emerging EU countries, using the latter as export-platform markets.

More insights emerge when considering the GVC position of the destination market as an
additional factor influencing the location choice of foreign firms. Indeed, we demonstrate that
the magnitude of the positive GVC participation effect changes along different stages of the pro-
duction line. More specifically, we find that as participation in forward GVCs increases, the prob-
ability of inward FDI decreases for country sectors closer to the final consumer and increases for
country sectors closer to the beginning of the value chain. Conversely, the greater the participa-
tion in backward GVCs, the greater the likelihood of inward FDI in downstream sectors and the
lower the likelihood in upstream sectors.

While MNEs, with their production fragmentation strategies, are one of the main actors in
the creation of GVCs, their location choices are determined by the existence of GVCs. This last
aspect has important implications for policymakers and policies to attract FDI. To attract MNEs,
investment policies must not only reduce regulatory burdens on foreign investors and use firm
incentives but also improve and showcase country's comparative advantages to multinationals
and help domestic companies to internationalise and integrate into GVCs.

Finally, further investigation is needed into the relationship between FDI and GVCs. For in-
stance, it would be interesting to extend this analysis to a more recent period in order to explore
how the GVC effects on inward FDI adjust to recent global disruptions, such as COVID-19 and
the Russia-Ukraine war.
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APPENDIX 1

TABLE A1l Changein GVC integration measures over 2008-2014 versus initial foreign presence at the
country-sector level.

AGVC—b]?Z)OS—ZOM; AGVC ji008—2014 AGVC—b}?OS—ZOl!‘ AGVC —Gi008—2014

Dependent variables: ) 2) 3) 4
FD[shjoOO8 0.025%** 0.013 0.008 —0.008
[0.009] [0.012] [0.008] [0.012]
Country FE NO NO YES YES
Sector FE NO NO YES YES
R-squared 0.0093 0.0011 0.2833 0.2966
Observations 1548 1549 1548 1549

Note: ***p <0.01, **p <0.05, *p <0.1. Robust standard errors in parentheses.

TABLE A2 Firststage results.

GVC_bjy_, GVC_fiey 4
Dependent variables @) 2)
IV_GVC_byy 4 0.439%*+ 0.156%**

[0.002] [0.003]
IV_GVC_fiuy 4 0.104%** 0.501%%*

[0.001] [0.002]
Sector controls YES YES
Firm controls YES YES
Firm FE YES YES
Year FE YES YES
F test of excluded instruments F(2, 755,837) 28997.22 33984.23
Sanderson-Windmeijer multivariate F test of excluded instruments: 25486.04 25819.75
F(1, 755,837)
Observations 3,573,909 3,573,909

Note: ***p <0.01, **p <0.05, *p <0.1. Standard errors corrected for clustering at the firm level in parentheses. Sector control

variables: InProd _sect, InSize, InProd;j,,_;.

ji1- Firm control variables: InAge

fjct—1> ljct—1>

Source: Own compilation.

RIGHTS LI M iy

8518017 SUOWILLIOD BA1IRID 3|l [dde 3} Aq peusnob ke Ssole O '8N JO Sajnu 10} Afeiq1 T 8UIIUO 8|1 UO (SUORIPUOO-PUE-SLUIBH 0" A8 | IMATe.q Ul |UO//StL) SUORIPUOD pue SLB | 31 88S *[720z/0T/22] U0 ARigiaulluo AB|IM "elfeleuelyo0D Ad 1Z9ET 98MYTTTT OT/I0pALI0Y A8 1M AReiqjul|uo//Sdny Wwoiy pepeojumod ‘0T ‘¥20Z ‘TOL6.97T


https://onlinelibrary.wiley.com/action/rightsLink?doi=10.1111%2Ftwec.13624&mode=

IMBRUNO ET AL.

ﬂl—WI LEY-% The World Economy/

GVC_b, Manufacturing

2008 2009 2010 2011 2012 2013 2014

mm EU28 ——CEE EU15

GVC_b, Services

0.25
0.2
0.15
0.1
0.05

2008 2009 2010 2011 2012 2013 2014

mmmm EU28 ——CEE EU15

GVC_f, Manufacturing

0.5

2008 2009 2010 2011 2012 2013 2014

mmm EU28 ——CEE EU15

GVC_f, Services

2008 2009 2010 2011 2012 2013 2014

mmmm EU28 ——CEE EU15

FIGURE A1l Forward and backward GVC participation in manufacturing and services sectors. Source: Own

compilation based on WIOD (2016).

Manufacturing (2014)

GVC f

FIGURE A2 Sector classification according to the different levels of integration (2014): Manufacturing
(Manufacture of: food products (10), beverages (11), tobacco products (12), textiles (13), wearing apparel (14),
leather products (15), wood and products of wood and cork, except furniture, etc. (16), paper and paper products
(17), printing and reproduction of recorded media (18), coke and refined petroleum products (19), chemicals
and chemical products (20), basic pharmaceutical products and pharmaceutical preparations (21), rubber and
plastic products (22), other non-metallic mineral products (23), basic metals (24), fabricated metal products,
except machinery and equipment (25), computer, electronic and optical products (26), electrical equipment (27),

machinery and equipment n.e.c. (28), motor vehicles, trailers and semi-trailers (29), other transport equipment
(30), furniture (31), other manufacturing (32), Repair and installation of machinery and equipment (33)).

Sonreo: (xm mmniil tion based on WIOD (2016).
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Services (2014)

GVC_f
IS

GVC_b

FIGURE A3 Sector classification according to the different levels of integration (2014): Services (Electricity,
gas, steam and air conditioning supply (35); Water collection, treatment and supply (36); Sewerage (37); Waste
collection, treatment and disposal activities; materials recovery (38); Remediation activities and other waste
management services (39); Construction of buildings (41); Civil engineering (42); Specialised construction
activities (43); Wholesale and retail trade and repair of motor vehicles and motorcycles (45); Wholesale

trade, except motor vehicles and motorcycles (46); Retail trade, except motor vehicles and motorcycles (47);
Land transport and transport via pipelines (49); Water transport (50); Air transport (51); Warehousing and
support activities for transportation (52); Postal and courier activities (53); Accommodation (55); Food and
beverage service activities (56); Publishing activities (58); Motion picture, video and television programme
production, sound recording (59); Programming and broadcasting activities (60); Telecommunications (61);
Computer programming, consultancy and related activities (62); Information service activities (63); Financial
service activities, except insurance and pension funding (64); Insurance, reinsurance and pension funding,
except compulsory social (65); Activities auxiliary to financial services and insurance activities (66); Real

estate activities (68); Legal and accounting activities (69); Activities of head offices; management consultancy
activities (70); Architectural and engineering activities; technical testing and analysis (71); Scientific research
and development (72); Advertising and market research (73); Other professional, scientific and technical
activities (74); Veterinary activities (75); Rental and leasing activities (77); Employment activities (78); Travel
agencies, tour operators and other reservation services and related (79); Security and investigation activities
(80); Services to buildings and landscape activities (81); Office administrative, office support and other business
support activities (82); Education (85); Human health activities (86); Residential care activities (87); Social work
activities without accommodation (88); Gambling and betting activities (92); Sports activities and amusement
and recreation activities (93); Activities of households as employers of domestic personnel (97).). Source: Own
compilation based on WIOD (2016).
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FIGURE A4 GVC participation backward and forward, interaction with GVC position (varying over time),
total sample. Source: Own compilation based on data from WIOD (2016) and Bureau van Dijk's data.
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