Papers in Regional Science 103 (2024) 100018

journal homepage: www.sciencedirect.com/journal/papers-in-regional-science

Contents lists available at ScienceDirect

Papers in Regional Science

Smile-and-go. Regional performance through global value chains in Europe

Roberta Capello®, Roberto Dellisanti

Politecnico di Milano, ABC Department, Milan, Italy

Check for
updates

ARTICLE INFO ABSTRACT

JEL Classifications:

By applying the smile curve concept to regional value added growth rather than to levels, the paper claims that

F1 local value-added growth increases when a region is specialised in scarce natural resources or scarce human
018 skills within a GVC. Under these circumstances, in fact, the region can establish favourable terms-of-trade. The
R11

Keywords:

global value chains
regional growth
smile curve

results obtained at European regional level clearly show that regions rich of high and scarce skills and natural
resources are those gaining the most out of GVCs’ participation, witnessing the existence of a “dynamic smile
curve” and opening the issue of increasing regional inequalities in a period of global integration.

1. Introduction

The development of complex and dense Global Value Chains (GVCs)
represents one of the distinguishing aspects of modern economies and
significant surges in international exchanges have been meticulously
documented. Particularly noteworthy is the extensive body of literature
that has delved into the advantages accruing to nations as a result of
heightened involvement in GVCs, especially in the post-1990 era
(Gereffi et al., 2001). The World Bank estimates that a 1% increase of
GVCs’ participation leads to more than 1% increase in income levels
(World Bank, 2020), and this seems true especially for developing areas
(Pahl & Timmer, 2020). Despite the acknowledgement of the positive
effects GVCs have for countries, these seem heterogeneous according to
the development stage of the place and their growth trajectories (Jithin
et al., 2023; Tian et al., 2022). In fact, in developed economies, GVCs
improve the inputs’ competitiveness, higher variety, and economies of
scale (Baldwin & Lopez-Gonzalez, 2015); while, for developing ones,
this facilitates industrial upgrading through learning externalities and
technology spillovers (Ndubuisi & Owusu, 2021).

To the best of our knowledge, the regional effects of GVCs’ parti-
cipation in terms of growth have not been studied yet in great details.
The aim of the paper is to investigate which regions gain the most from
GVCs’ participation in EU by highlighting the prevailing position re-
gions assume in the chain. To reply to such question, the paper draws
on the well-known literature on the smile curve developed at firm level,
where the higher productivity gains obtained by GVCs’ participation

are associated with the capacity of firms (and nations) to offshore the
low level production activities, and keep in house the pre- and post-
production phases, characterised by higher value added. In our case,
the smile curve is applied at aggregate (regional macroeconomic) level
and is conceptually linked to value added growth rather than levels,
suggesting that the GDP and productivity growth advantages are ex-
plained by the positioning of the region in the GVC. Local economies, in
fact, experience value added increases when they are able to specialise
in trade exploiting resources or skills that are scarce and therefore the
region can exchange goods produced with such resources at more fa-
vourable terms of trade.

In the context of value chains, the gains, in fact, depend on the ca-
pacity to generate value added thanks to the participation to the in-
ternational division of labour in a production network. In the literature,
creation of value added has been linked to the kind of functions and
tasks countries are capable to host (Meng et al., 2020), reflected in the
type of jobs. This has led to the famous distinction between Head-
quarters- and Factory-economies, the former primarily hosting high-
value functions, while the latter predominantly handling low-value
added activities and jobs related to GVCs (Baldwin, 2016).

However, especially after the financial crisis (2008), people and
governments are doubting about the true benefits of GVCs’ participa-
tion, showing the existence of a “Paradoxical Pair of Concerns” (Baldwin
& Tto, 2021). While most developed countries have reservations about
the benefits of offshoring due to potential declines in productivity and
employment, emerging nations are becoming more concerned about
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receiving jobs with low value-added. These doubts on the benefits of
global trade are heightened after COVID-19 pandemic and the Russian
invasion of Ukraine that created unprecedented, sudden shocks in
trade, and underlined once again the fragility of the international di-
vision of tasks.

The concerns over the negative side of GVCs’ participation are
presented in official documents of Institutions and Governments that
launched slogans like the manufacturing imperative (Rodrik, 2011),
highlighting the importance of an industrial revival. Examples in this
respect are the Open Strategic Autonomy in EU, advocating an industrial
autonomy in key sectors in the European Union while staying open to
global trade and cooperation (Tocci, 2021), and the Obama’s plan to
relaunch manufacturing, expressing the need for the US economy of a
relaunch in industrial employment and productivity (Obama, 2012).

In the field of international economics, the capacity of nations to
participate in international trade is commonly described as their ability
to establish favourable terms of trade by leveraging their relative
comparative advantages. Nevertheless, tackling this issue becomes even
more intricate at the regional (sub-national) level, given that the me-
chanisms that apply on an international scale may not necessarily apply
at this lower level (Camagni, 2002). If this is the case, regions partici-
pate to global trade in a context of absolute, rather than comparative,
advantage (Camagni, 2002) so that when they have no clear advantage
to offer, they risk the exclusion from international trade, experiencing
desertification, depopulation and economic downturn. Thus, translated
at the regional level, the “Paradoxical Pair of Concerns” assumes an
important meaning: strong regions in developed nations might register
deindustrialization, resulting in job losses and decreased productivity
(Camagni et al., 2022), while less developed areas of advanced coun-
tries may be either excluded from GVCs (low participation) or destined
to low-level tasks, a paradox which reinforces spatial inequalities.

As mentioned above, the aim of the paper is to show which regions
gain more or less through the participation to GVCs taking into con-
sideration their positioning along the chain, exploiting the functional
specialization embedded into the “smile curve” concept (Section 2), and
translating it into a “dynamic smile curve concept” at the regional level
(Section 3). An empirical framework is employed to validate the “dy-
namic smile curve” empirically (Section 4). The results obtained
(Section 5) lead to important concluding messages on the dark side of
GVCs, being sources of increasing regional inequalities (Section 6).

2. The Smile Curve approach and economic growth
2.1. Evolution and measurement of the Smile Curve concept

The concept of Smile Curve is not new in academic research. The
Smile Curve was initially introduced in approximately 1992 by Stan
Shih, the founder of Acer, a technology company based in Taiwan.
According to Shih (1996), in the personal computer industry the highest
value added to the product occurs at both ends of the value chain, ra-
ther than in the middle. Shih claimed that blind participation in every
industry would result in the loss of corporate competitiveness without a
clear understanding of “where’s the beef?” (meaning, obviously, the
profits or the value). Using his words, "if you enter the computer in-
dustry without understanding the smiling curve, you won’t be able to
smile" (Shih, 1996 p. 205). The curve takes the shape of a smile when
plotted on a graph, with the horizontal axis representing the various
stages of production or value creation, and the vertical axis indicating
the value-added or profit margin at each stage (Mudambi, 2007, 2008).
In this respect, the overused example of the iPhone value chain de-
scribes how Apple tries to position at the two extremes of the Smile (i.e.
R&D, at the beginning of the chain, and marketing activities at the end)
in the attempt to capture the production phases characterised by higher
value added (Gereffi, 2019). The production phases in the middle of the
chain are those generally offshored by firms, that in this way design
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their strategies so to upgrade through GVCs (Crescenzi & Harman,
2023; Gereffi, 1999).

The idea of the Smile Curve conceals the concept of positioning
within GVCs, often referred to as the distance from either the final
demand or the primary inputs (also called downstreamness and up-
streamness, respectively). Firms tend to occupy a position on the smile
according to their prevailing activity, but the underlying logic is that
different positioning along the Smile Curve mirrors different functional
specializations. In fact, high-level functions (e.g., R&D, marketing,
management) are typical of the two ends, while low-level ones (e.g.,
production, standardised activities) are found in the middle. This
stream of literature tried to estimate the relationship between the value
added of firms and the upstreamness, finding that the results go in fa-
vour to the quadratic expectation (Rungi & Del Prete, 2018; Shin et al.,
2012). In fact, firms specialised in R&D and marketing are significantly
more productive compared to firms specialised in fabrication (de Vries
et al., 2021) also thanks to the specialization in specific (high-value
added) segments of the production process.

In recent years, the literature has endeavoured to outline the smile
curve at an aggregate level using two main methods. The first one is based
on project-specific data on greenfield FDIs, which encompasses not only
the sector of the transaction but also the specific operational function the
project fulfils. The aggregate database of the single information at firm
level allows to construct the functional specialization of countries and
industries in international production. Thanks to rich indicators, studies
using this approach managed to determine how much an economy is
specialised in production-related activities compared to knowledge-in-
tensive ones, proxying the smile curve (Coveri & Zanfei, 2022; Stollinger,
2021). The richness and granularity of the data related to functions enable
a detailed analysis of the smile curve, through the mapping of the spatial
distribution of different functions, even if one has to bear in mind that
these choices are not random (McCann & Mudambi, 2005) and that these
data represent only a portion of GVCs, failing indeed to capture the value
created by local firms engaged in global trade.

At aggregate macroeconomic level, “firms’ value chains intersect
and overlap” (Baldwin & Ito, 2021, p. 1845) and understanding the
stage within the chain is more complex. In fact, while at the firm, in-
dustry, or FDI level the linkage between GVCs and functional specia-
lisation is straightforward, in an economy-wide perspective it is more
difficult to identify the prevailing role an economy plays within GVCs.
Only few attempts exist in this direction at the country level, trying to
estimate the prevailing functions countries might have in GVCs. The
most famous and relevant example is the dichotomy proposed by Ri-
chard Baldwin between Factory (hosting production) and Headquarters
economies (hosting high-level functions, like R&D, marketing, and
sales), with the former associated to the global South and the latter to
the global North (Baldwin, 2016). Also in this case the logic used is to
try to capture the value in the chain associated with different functional
levels, but the a-priori are different.

The aggregate trade approach identifies the smile curve employing
Input-Output (I-O) trade matrices, useful to determine functional spe-
cialization through the examination of the labour composition em-
bedded in value-added exports (Johnson & Noguera, 2012; Timmer
et al., 2019). This was accomplished by aligning specific occupations
with corresponding business functions, for instance, categorising en-
gineers and related professionals under the R&D function, and assem-
blers under the fabrication stage. This asymmetry in functions is par-
ticularly evident in the developing stage of countries that host diverse
functions. As highlighted by Baldwin & Lopez-Gonzalez (2015, p.
1969), “the headquarter economies [...] arrange the production net-
works” while “factory economies provide the labor”. In fact, head-
quarters- and factory-economies embed different wage levels, different
market power, and especially different functional levels (Baldwin,
2013), explaining the different advantages factory- and headquarter-
economies obtain from their participation in GVCs.
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2.2. A dynamic regional smile curve through favourable terms of trade

As already mentioned, the idea of the smile curve refers to levels of
value added. In other words, different positioning along the smile curve
is associated with different potential value capturing possibilities.
However, the concept can be applied to the growth potential deriving
from GVCs’ participation and positioning. The scant literature in this
respect is mostly at the firm level and it underlines how, thanks to
GVCs’ participation, firms find niches for upgrading (product, process,
environmental quality,...) (De Marchi et al., 2013; Giuliani et al., 2005;
Krishnan et al., 2023), to be more innovative (Ascani et al., 2020), and
gain from finer niches of functional specialisation (Pleticha, 2021;
Wang et al., 2017).

In the attempt to translate this reasoning at the aggregate macro-
economic level, the literature tried to understand how higher involve-
ment in GVCs may support growth. UNCTAD described how there exists
correlation between GDP per capita growth and GVCs’ participation
(UNCTAD, 2013), and their findings are corroborated also in more re-
cent studies describing how a larger involvement in value chains sup-
ports economic development (Jangam & Rath, 2021). The mechanism
through which GVCs’ participation generates economic growth at the
wider level was explained thanks to the fostering of investments
(Krisztin & Piribauer, 2023), learning opportunities, new practices, and
high-level skills. All this was made possible mainly by a favourable
absorptive capacity of the area (Crescenzi & Harman, 2023) that allows
to spread around the economy the effects of GVCs, focusing more on the
context conditions rather than on the ways and forms of GVCs’ parti-
cipation.

If the translation of the Smile Curve concept on an economy-wide
perspective is problematic at the country level, it is not simpler at the
regional (sub-national) level. In this paper, we associate the capacity of
aregion to position on the two ends of the smile curve, where we expect
that the region registers higher growth rates, thanks to the control it
plays on the GVC. At the macroeconomic level, control is associated
with economic power, enforced through a specific allocation of tasks
(Camagni & Pompili, 1990). Economic power in GVCs, a concept that
has been mainly detailed at the firm level (Dallas et al., 2019), man-
ifests in situations where regions specialise in scarce and critical re-
sources that can be either natural or skills, which are in limited supply
relative to demand, and thus capable of generating extra profits and
rents. These regions effectively exchange their resources at favourable
terms of trade with other areas, securing a significant portion of the
local value added generated in the process (Capello et al., 2023b). This
also works in dynamic terms. These regions are the ones that, once an
increase in trade flows takes place, capture the highest increase in value
added and therefore register higher growth rates, through even scarcer
resources and skills sold internationally at higher prices. These scarce
resources are of two types. On the one hand, we refer to natural re-
sources (e.g. mining, quarrying, and energy supply) which are typical of
some sectors; on the other, we identify high-level skills resources that
cross the whole manufacturing sector and characterise specific func-
tions like pre- (e.g. R&D) and post-production (e.g. marketing and sales)
phases.

The logic is graphically depicted in Fig. 1, where a dynamic regional
smile curve is represented. Primary resources regions and headquarter
regions, characterised respectively by a specialisation in scarce natural
resources and in high-value added functions (both pre- and post-pro-
duction activities) register a higher value-added growth rate when they
participate in GVCs compared to regions merely specialised in pro-
duction activities.

3. Measuring and mapping a dynamic smile curve at the EU
regional level

In order to translate the concept of the dynamic smile curve into
empirics, we develop a two-step procedure. We use first a sectoral logic,
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Fig. 1. a dynamic regional smile curve. Source: authors’ elaboration.

in order to separate out those regions that are abundant in natural re-
sources (such as energy commodities like oil, gas, coal, ...) from the
others. The remaining regions are distinguished according to the
functions they host within the manufacturing sector, defined by
Timmer et al. (2019) as “a set of tasks carried out by a particular oc-
cupational class of workers” (p. 2).

Empirically speaking, primary resources regions have been identi-
fied as those specialised in energy commodities (Table 1). The func-
tional (or task) disaggregation within GVCs is not available in tradi-
tional Input-Output (I-O) matrices at the regional level (Thissen et al.,
2018), that allow to exploit value-added trade information (Brakman &
Van Marrewijk, 2017). A way applied in the literature to overcome such
a limit is to apportion domestic value added of each country according
to their share in terms of high or low-level activities, so to identify the
functional specialisation of countries in trade (Baldwin & Robert-
Nicoud, 2014; Timmer et al., 2019). This methodology is applied in this
work at regional level (Table 1). The underlying principle is that
headquarters are the loci where there is a concentration of managerial,
research and development, and marketing functions, based on high-
level skills, while factories focus on production and fabrication, whose
tasks require low-level skills.

To correct for data quality on occupation (obtained from the Labour
Force Survey) — a source extremely dependent on national definitions of
occupations — it was compulsory to build the functional specialisation of
the region as the occupational share in domestic value added in trade
relative to the national average, with the inevitable result of the iden-
tification of high (or low) level functions in all countries (Table 1). In
order to overcome this latter limit and be able to distinguish the real
European Headquarters and Factory regions, an indicator of the regional
wage share of value added with respect to the European level has been
applied as an additional filtering indicator. High wages reflect scarce
and rare skills, present in high-level functions, and highly selective in
space, associated with headquarters. Low wages, on the contrary, at-
tract operational and routine tasks, typical of factory activities
(Table 1).

While this additional filter was enough to identify Factory econo-
mies, Headquarters economies required an additional indicator cap-
turing the high control they exert on GVCs (Baldwin & Ito, 2021;
Gereffi, 2014). At aggregate (regional) level, control can be measured
through the presence of favourable terms of trade (Capello et al.,
2023Db). In other words, Headquarters regions contribute to the GVCs in
a manner that exceeds their import-to-export (Table 1).

! This condition is deliberately not imposed on factories, as the ability to
generate favourable terms-of-trade can also conceptually exist for this category.
Through process or product innovations, factories can in fact achieve favour-
able exchange conditions as well. The precise empirical measurement of the
three regional roles, with a technical discussion on the sources and the in-
dicators used is presented in Appendix A.



R. Capello and R. Dellisanti

Table 1
Definitions and indicators by regional categories.
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Regional Primary resources Factory regions Headquarters regions
categories regions
Definitions Regions mostly trading Labour-intensive regions mostly specialised in Knowledge-intensive regions mostly specialised in
natural resources production controlling functions
Indicators Trade specialisation in Higher than the national share of manufacturing Higher than the national share of manufacturing
primary resources domestic value added in exports over regional value domestic value added in exports over regional value
added produced by low-level functions added produced by high-level functions
Lower than EU average wage share of value added Higher than EU average wage share of value added
Higher than EU average domestic value added in
intermediate goods over foreigner value added
Table 2
Number of regions by GVCs’ category.
Period Primary resources regions Factory Headquarters Other regions Total
Crisis 56 43 42 106 247
Post-Crisis 56 39 43 109 247

Residually, other regions are those that do not fit none of the pre-
vious definitions, in that they do not have a clear role in GVCs, neither
in terms of functional specialization in high- or low-skills nor in terms
of specialisation in natural resources. Table 2 presents a simple count of
regions for each GVCs role, showing a strong structural pattern of the
phenomenon over time. Regions that do not belong to any particular
category of the smile curve are less than a half, while it appears quite an

equal distribution of regions among primary resources, factory and
headquarter regions in Europe.

Fig. 2 maps regions according to the GVCs’ categories they belong
to, focusing on 2010, as Table 2 shows a stable trend. The map presents
some interesting visual insights. First of all, the three categories of re-
gions seem to follow different spatial patterns. Headquarters regions are
typical of the strong Western areas, such as southern Germany, the

Legend
I primary resources
[ factories

B headquarters
[ other regions

Fig. 2. Headquarters, factories, and primary resources regions (2010). Source: authors’ elaboration.

o
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influential manufacturing regions in Southern France like Haute-Gar-
onne, where Airbus has its headquarters, or many historically leading
manufacturing regions in the UK, such as the Manchester area or Lan-
cashire. In the West, however, there are few regions that emerge with
the role of factories. Among these, Lombardy and Piedmont in Italy
stand out as historical productive regions, the latter for the automotive
sector, as well as the Portuguese Central region where production fa-
cilities for many companies in various sectors (from agri-food to
pharmaceuticals) are located. Eastern countries, instead, contain the
highest number of Factory regions. Almost all Eastern countries have at
least one Factory region, and this is due to both low wages and low-
level functions tending to concentrate in the latest countries that joined
the Union. Finally, the primary resources regions do not have such a
clear distinction between East and West and are located in a more
random manner throughout the continent. As expected, among these
regions, we find those most dependent on natural resources (peat, coal,
oil, or gas), which are rich in places like Scotland, Castilla y Leon,
northern Sweden, Silesia, or Severozipad.”

The results shown in the map are in line with the traditional literature
that claims that the smile curve links the positioning on the chain with the
level of value added associated with a specific activity (e.g., marketing is
associated with a higher value than production activities). In fact, in the
case of the three groups of regions, activities with high-level functions
typically imagined at the two ends of the chain are all absorbed by
headquarters regions (pre- and post-production), as confirmed by the
ANOVA analysis presented in Table 3. The difference of the (mean) value
added in manufacturing by groups of regions (i.e. mean VA in the group of
regions in the row minus the mean VA in the group of regions in the
column) clearly show how the headquarters regions are associated with
the highest level of manufacturing value added, and this is statistically
significant for all differences.’

However, this paper sets an additional, more demanding, challenge. As
mentioned before, the aim of the work is to understand who benefits from
participation in GVCs in terms of economic growth, and the division into
three groups aids us in this endeavour. Specifically, the hypothesis to be
empirically tested is that the ability to leverage scarce resources (both
natural resources and skills) enables different territories to grow through
participation in GVCs. The dynamic regional smile curve illustrated in Fig. 1
describes how the presence of scarce natural resources, positioned very
upstream in the value chain, along with all phases of production char-
acterized by a high level of knowledge, allows for greater growth gains
from GVCs’ participation compared to mere production. By providing an
explanation to the mechanisms of convergence or divergence between
regions, this work represents a conceptual advancement in the literature.

The existence of a dynamic smile curve requires empirical valida-
tion, and it leads to the research questions that are the subject matter of
the empirical analysis. Do regions benefit from a higher involvement
into GVCs? Moreover, does a dynamic smile curve exist? These questions
will be tested in Section 5, using the empirical framework and data
presented in the next Section 4.

4. Empirical framework
4.1. Data and indicators

The lack of regional studies on GVCs’ participation and its effects on
local growth is partly justified by the scarcity of data on GVCs and on

2 Although based on different criteria, many of the regions falling in the ca-
tegory of Primary Resources are the same identified by the European
Commission as EU coal, peat and oil shale regions (Alves Dias et al., 2021)
supporting this reasoning.

3 Since the Bartlett’s Test for equality of variances among groups rejects the
null hypothesis, the significance of the difference between groups was tested
using the Thamane’s T2 Test, which corrects for unequal variances.
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functions at this level of disaggregation. This limitation has been partly
overcome, once trade in value added matrices at the regional level have
been published (Thissen et al., 2018), allowing to exploit value-added
trade information (Almazian-Gomez et al., 2023; Brakman & Van
Marrewijk, 2017). The indicators built for this study take advantage
from this source, i.e. the interregional I-O trade data contained in the
EUREGIO database (Thissen et al., 2018) that merges WIOD data, re-
gional economic accounts, and estimates of interregional trade flows, in
order to detail the I-O trade linkages of European regions at NUTS2
level (Thissen et al., 2013).

This database covers all NUTS2 level for EU27 + UK, with the ex-
ception Bulgaria, Romania, not available at the regional level, and
Croatia, not available in the database.” The main GVCs-related in-
dicators employed in this work are participation and positioning, to-
gether with the regional classification in headquarters, factory, and
primary resources regions.

At regional level, the regional participation in manufacturing GVCs is
obtained combining indicators of backward and forward linkages from
I-O matrices. A generic region r’s participation (part) is obtained as the
sum of Foreign Value Added (FVA) and Domestic Value Added (DVA) in
intermediate goods as a share of gross exports (EXGR). The former
element captures the backward participation, i.e. the value of foreign
inputs used for my exports; while the latter measures the extent of
forward participation, i.e. the value that is domestically generated and
exported into the chain as input for others. Since regions may partici-
pate to GVCs in both ways, this ratio proxies the intensity of involve-
ment in GVCs, as follows (Eq. 1):

Y FVA  mans + 2 DVAIem

GVCs party man =
e Y EXGRy man,s o))

where man indicates the manufacturing sector, interm refers to in-
termediate goods, r indicates a generic region, and s is another
generic region, different from r. Summations over s indicate that
variables are measured for all partners of region r. In Eq. (1) both
forward and backward participation are considered together because
the degree of regional involvement in GVCs depends on both de-
terminants.

Foreign value added (FVA) and Domestic value added (DVA) are
obtained using the EUREGIO I-O matrices, and applying the Koopman
et al. (2014) decomposition to gross exports, capable to distinguish the
different sources of value added.

For the positioning of each region within the manufacturing GVC, we
first apply a traditional measure of upstreamness. In particular, we apply
the one proposed by Antras et al. (2012) as average distance from final
use, calculated as follows (Eq. 2):

ZZ'\; dma"*jF‘ ZN= ZNz dman,kdmanJF
GVCs pos, yan = % + lY A e i 1Y )
man man man
N N N
4% Zj=l Zk:l Zl:l dman,ldl,kdkjF} + o
Yman (2)

+

In Eq. (2), for each industry i, F; represents the usage of gross output
(Y)) as a final good, while d;; is the monetary value of sector i’s output
needed to produce one unit of industry j’s output, in monetary value
(Antras et al., 2012). This measure is calculated for each region (r) of
our database, with a focus on the manufacturing sector.

Larger values of position are associated with higher levels of up-
streamness of a region. In other words, the higher the value of the in-
dicator, the higher the level of upstreamness, i.e. a specific area is po-
sitioned at the initial phases of the GVCs, mostly focused on the use of
intermediate inputs in its production processes rather than on

* Slovenia and Lithuania are available at NUTSO (country-level) but given
their small size they are still included in the analysis.
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Table 3

Tamhane's T2 pairwise multiple comparison tests of the manufacturing value added across different regional GVCs roles.
Vs Other regions Primary resources regions Factory regions
Primary resources regions -1737.741** -
Factory regions -171.246 1566.495 -
Headquarter regions 3677.274%* 5415.015%** 3848.528

*** p < 0.01, ** p<0.05 *p<0.1,8§p<0.15

Preliminary Bartlett's equal-variances test: ¥%(3) = 94.3715; Prob > x> = 0.000

producing final goods.® However, GVCs positioning measure contains 5. Results

what has been defined as a “puzzling finding” (Antras & Chor, 2018;
Bolea et al., 2022), since some of the regions or nations at which the
measure was applied turned out to be both upstream and downstream
the international chain. To cope with this empirical issue, and to reflect
our conceptual framework, in the model we substitute the continuous
variable of positioning with a categorical one, constructed on the basis
of the different functional and sectoral categories in which regions fall
as represented in Fig. 1: other regions; primary resources regions; fac-
tory regions; headquarters regions.

4.2. Empirical model

With the aim of empirically testing the relationship between regions'
participation in manufacturing GVCs and economic growth, this paper
estimates the following regional growth model:

AVAEE = f(GVCs part,, ,;GVCs posmfl;X”_l; 56 we ) + €y 3)

where the dependent variable represents the compound annual growth
rate of the regional manufacturing value added over the two periods
considered AVA!(,, and GVCspart,, , and GVCspos,, , are in-
dicators respectively of regional participation and positioning in GVCs.
r is a generic region, while t-1 is the time at which the explanatory
variables are measured, i.e. the beginning of each period and also the
first year at which the value added growth is calculated, except for the
GVCs-related data that refer to 2010 for the second period (post-crisis)
since no more recent data are available through the EUREGIO data-
base.® X, ,_, represents a set of control variables. In particular, these are
urbanization economies, measured through rent values in the main city
of the region (Capello et al., 2023a), wealth of the region (GDP per
capita), innovativeness of the region (patents per employee), and human
capital (share of secondary educated individuals). In a second stage, we
estimate Eq. (3) substituting the upstreamness variable (GVCs posm_l)
with the categorical one. Table 4 presents the descriptive statistics of
the variables in the model.

The empirical model includes both regional (NUTS2) (¢,) and period
fixed effects (6;) and it is estimated over two periods, to separate out the
effects of the financial crisis (2008-2012), when international trade
collapsed, with the post-crisis (2013-2019) when it expanded again.
Moreover, the model incorporates also country-by-period fixed effects
(w) since this approach enables to capture country-specific, time-
varying macroeconomic and policy shocks that may be correlated with
economic performance and/or GVCs’ participation and are shared
among regions within a given country.

5 These two indicators (GVCs participation and positioning) display a low
correlation (Pearson coeff. Equal to 0.25). This is explained by the fact that
positioning reflects the number of production phases that the industry's output
must undergo before reaching its ultimate consumers (Ignatenko et al., 2019),
and it is not dependent on the degree of involvement in GVCs.

6 The selection of 2010 for GVCs-related variables in the second period is a
second-best option. Ideally, 2013 would have been optimal, aligning with other
controls, but it reflects data limitations on GVCs at the regional level.
Nevertheless, considering that the financial crisis peaked in Europe right after
Lehman Brothers' collapse in 2008 and an initial economic recovery occurred in
2010, 2010 serves as a reasonable compromise for this analysis.

The results of the empirical analysis align with the rationale posed
by the two research questions outlined in Section 3. The initial finding
pertains to the contribution of participation in GVCs to regional eco-
nomic growth. As evident from column (1) of Table 5, the coefficient for
participation in manufacturing GVCs is positive and statistically sig-
nificant. This implies that higher regional involvement in GVCs is as-
sociated with greater economic growth, in line with the favourable
view of GVCs on economic dynamics.

Interestingly enough, by interacting a post-crisis period dummy
with the participation variable, the results reveal a pronounced and
statistically significant effect in the interaction coefficient, while the
value associated with participation alone loses its significance. This
outcome witnesses the cyclical nature of GVCs; in fact, results show
how during periods of growth and economic expansion, participation in
GVCs constitutes a development factor, and, conversely, when crises
appear, GVCs reduce their positive effects on growth.

Columns (3) and (4) of Table 5 introduce another piece to the
puzzle. Holding participation level constant, upstreamness is tested as a
possible growth factor. Interestingly, the estimates show that the
coefficient for upstreamness alone is not statistically significant (col. 3).
What is interesting instead is that when included in quadratic form, a U-
shaped effect emerges (col. 4). Specifically, the single term is negatively
and significantly related to growth, while the squared term yields a
positive and significant result, confirming the convexity of the parabola
(U-shape).

In order to test the effect of participation at different levels of po-
sitioning in GVCs, the two indicators have been interacted (also in
quadratic form) and, for sake of clarity, the marginal effects are de-
picted in Fig. 3.” The marginal effects show that a smile curve effect
(i.e., quadratic) does indeed exist. They are significant up to less than
the 50th percentile (dotted line in Fig. 3), and lose significance for
regions with higher levels of upstreamness.

This result appears to suggest that the regions situated further
downstream in the value production chain are the ones that capture the
greatest economic growth value from participating in GVCs. This result
may be due to the "puzzling finding" (Antras & Chor, 2018), occurring
when countries that seemed to be positioned upstream based on their
production-staging proximity to final demand (upstreamness) are si-
multaneously positioned also downstream when assessed by their pro-
duction-staging proximity to primary factors (downstreamness). Antras
& Chor (2018) assert that this “puzzling finding” arises from the fact
that countries that distribute a disproportionate portion of their output
directly to final consumers (thus appearing downstream in GVCs) tend
to exhibit high value-added to gross output ratios, indicating a limited
incorporation of intermediate inputs in their production process (thus
appearing upstream in GVCs). Bolea et al. (2022) identified the “puz-
zling finding” also at the regional level, using the same database em-
ployed in this study, clearly suggesting that there is often an overlap
between regions classified as upstream and downstream, generating
confusion in the interpretation of the results.

7 Table 7 in Appendix B presents the full table of results of the empirical
models including interactions among variables. This result refers to column (1).
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Table 4
Summary statistics of the variables in the model (average mean of the two periods: 2008-2012 and 2013-2019.
Variable Obs. Mean Std. dev. Min Max Source
Growth of GVA manufacturing 494 0.011 0.041 -0.113 0.303 Author's elaboration based on EUROSTAT data
Regional GVCs’ participation in manufacturing 494 0.506 0.044 0.384 0.684 Author's elaboration based on EUREGIO data
GVCs’ positioning in manufacturing 494 1.683 0.637 1.027 6.056 Author's elaboration based on EUREGIO data
Urban rent (In) 494 7.534 0.575 5.515 9.738 Capello et al., (2023a)
GDP per capita (In) 494 -3.750 0.484 -5.065 -2.392 Author's elaboration based on EUROSTAT data
Patents per employee (In) 494 0.181 0.173 0.000 0.860 Author's elaboration based on EUROSTAT data
Secondary education (%) 494 47.046 14.479 11.100 79.500 Author's elaboration based on EUROSTAT data
Table 5
Regression results: the role of GVCs’ participation and positioning.
Dep variable: Growth rate of manufacturing VA ) 2 (€)) (O]
GVCs’ Participation 0.288* 0.055 0.294* 0.308*
(0.165) (0.175) (0.169) (0.171)
GVCs’ Participation * Dummy post-crisis period 0.279%**
(0.059)
GVCs’ Positioning -0.007 -0.073*
(0.015) (0.040)
GVCs’ Positioning? 0.008**
(0.004)
Land rent (In) 0.010%* 0.009* 0.010%* 0.010**
(0.005) (0.005) (0.005) (0.005)
GDP per capita (In) -0.237%** -0.219%** -0.237%** -0.240%***
(0.028) (0.026) (0.028) (0.028)
Patents per employee (In) 0.111* 0.028 0.113* 0.099%
(0.067) (0.062) (0.067) (0.068)
Secondary education (%) 0.001* 0.001* 0.001* 0.002*
(0.001) (0.001) (0.001) (0.001)
Dummy post-crisis period 0.050%** -0.088*** 0.050%** 0.048%***
(0.004) (0.029) (0.004) (0.005)
Constant -0.145 1.732 -0.192 -0.361
(1.518) (1.431) (1.518) (1.525)
Observations 494 494 494 494
R-squared 0.665 0.697 0.666 0.669
Number of regions 247 247 247 247
Regional fixed effects YES YES YES YES
Country-by-period fixed effects YES YES YES YES
Robust standard errors in parentheses
*** p < 0.01, ** p < 0.05, *p <0.1, § p<0.15
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Fig. 3. Average marginal effects of GVCs’ participation on regional growth at different percentiles of positioning.
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Fig. 4. Marginal effects of GVCs’ participation on regional growth for different groups of regions.

Primary resources regions Factory regions

Table 6
Pairwise Wald tests comparing marginal effects across GVCs roles of regions.
vs Other regions
Primary Resources regions 0.344%*
Factory regions -0.111
Headquarter regions 0.333*

-0.454%*

-0.011 0.444%+

% p < 0.01, ** p < 0.05, * p < 0.1

Crisis period (2008-2012)

Post-crisis period (2013-2019)

The dynamic smile curve
\ !
\ /
N 7
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Change in regional growth due to an increase in GVCs’ participation
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Others Primary Resources Factories Headquarters

Groups of regions by GVCs' positioning

Fig. 5. Marginal effects of GVCs’ participation on regional growth for different groups of regions and periods.

Our categorization of regions into Primary Resources, Factories, and
Headquarters regions serves as a valuable way out this puzzling issue. In
this logic, the prevailing regional role within manufacturing GVCs may
serve as a good proxy of the positioning of regions in an aggregate scale
perspective, coping with the issues posed by the “puzzling finding”.

Fig. 4 shows the marginal effects of participation in manufacturing GVCs
on economic growth for different groups of regions, based on their prevalent
role.® The results that emerge are interesting and align with the expectations

8 Marginal effects based on column (2) in Table 7 in Appendix B.

of Fig. 1. Specifically, the only regions that truly manage to grow through
participation in GVCs are those that leverage their scarce resources, whether
natural as in the case of primary resources,” or high-level skills such as
headquarters. The other two types of regions, on the other hand, are unable
to harness the chains to their advantage because they either do not stand out
in a specific role (other regions) or are factories, areas defined based on the
lowest-level functions where fabrication activities are concentrated.

° This result is in line with the findings of Naudé et al. (2010) who showed
the strong effect of specialization in the export of primary resources on growth.
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Table 6 presents an additional information. By statistically com-
paring the marginal effects of the different groups of regions through a
Wald test, it shows the statistical differences between groups of regions.
Results indicate that Headquarters and Primary Resources regions ex-
hibit similar behaviour, showing a statistically comparable marginal
effect (a not-significant difference of —0.011) and a statistically sig-
nificant difference with respect to the other two types of regions (a
difference of 0.333 and 0.444, respectively). By the same token, Pri-
mary Resources regions show differences with the other regions and,
more interestingly, with the Factory regions (a difference of 0.344 and
0.454, respectively).

Finally, since the financial crisis of 2008 represented a turning point
in GVGCs, leading to a contraction of global trade up to four times more
intense than that of GDP (Bems et al., 2011) and a temporary decline in
value production fragmentation (Los et al., 2015), we estimated the
results in the two periods considered in the analysis. Fig. 5 separates out
the marginal effects of GVCs’ participation on regional growth also by
period.'’ Interestingly enough, the dynamic smile curve clearly
emerges in the post-crisis period. This is due to two reinforcing statis-
tical results. On the one hand, the average statistically insignificant
marginal effects of participation in GVCs in Factory regions turns out to
be significant in the post crisis period. On the other, the average posi-
tive and significant result on participation in GVCs by Primary Re-
sources regions is in fact driven by the effects in the post crisis period.
These results reinforce the idea mentioned above that it is in periods of
economic expansion that GVCs play their major role as sources of
growth."'

6. Conclusions

This work contributes to the academic discourse on GVCs and their
capacity to generate positive regional economic dynamics. Specifically,
the innovative objective of this article was twofold. On one hand, we
have provided a conceptual rationale for the significance of positioning
within GVCs for economic growth: namely, areas abundant of scarce
resources are able to extract the highest value from participation in
GVCs, imposing favourable terms of trade. This holds especially in
dynamic terms; when the involvement of a region in GVCs increases,
the increasing demand of scarce resources that is generated in the GVC
leads regions abundant in such precious resources to increase their
prices, augmenting the value added they obtain from their participation
in the chain. On the other hand, the paper elucidates and delineates this
conceptual reasoning at a regional (sub-national) scale, a dimension
largely overlooked in classical international trade literature. This en-
abled the mapping of diverse types of regions in Europe - i.e. head-
quarters, factory, and primary resources regions - which engage with
GVCs in markedly distinct ways and consequently exhibit divergent
growth trajectories.

The results of the empirical analysis demonstrate our expectations
that the advantages of increased participation in GVCs for regions de-
pend on the predominant role played within the chains. Regions’ ability
to harness limited resources, both in terms of natural endowments and
skillsets, enables them to establish advantageous terms of trade and
experience larger growth rates. Additionally, these outcomes are in-
fluenced by the broader economic context, and results show that the
“dynamic smile curve” is obtained in periods of economic expansion
rather than of crisis.

These findings, novel in the regional literature on GVCs, hold sig-
nificant implications both in academic and policy realms, particularly
concerning economic and regional inequalities. Indeed, the varying

10 Marginal effects based on column (3) in Table 7 in Appendix B.

11 These comparison between marginal effects by period are statistically
confirmed in Appendix B, where we discuss the statistical difference of the
effects through Wald tests distinguishing between the two sub-periods.
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growth outcomes associated with different regional roles in GVCs can
exacerbate pre-existing spatial disparities (Aguiar de Medeiros &
Trebat, 2017). Income distribution within countries tends to worsen
due to GVCs (Duarte et al., 2022), possibly also due to the reshuffling of
workers in response to market demands (Rohit, 2023). Our results
suggest that a similar situation is reflected at regional level. Strong
regions, endowed of scarce skills and natural resources, are those that
gain the most from GVCs’ participation.

Our results add other two important messages. First of all, they re-
mind us that during the crisis period GVCs were a source of limited
growth particularly in heavily manufacturing-oriented regions, gen-
erating dissatisfaction and grievances, particularly among the working
class (Colantone & Stanig, 2018). Secondly, they recall that in Europe,
the areas designated as "Factory Europe" by Baldwin (Baldwin & Lopez-
Gonzalez, 2015) are also the ones potentially facing the middle-income
trap today (Diemer et al., 2022). Understanding the role these terri-
tories will play in the future GVCs will also shed light on whether and
how a response to the development trap and discontent can be for-
mulated (Cerqua et al., 2022; Di Matteo et al., 2022; Dijkstra et al.,
2020; Rodriguez-Pose et al., 2023). These findings suggest that future
research on these aspects should be carried out. Academic research
should further delve into the connection between GVCs and inequal-
ities, particularly at the regional level, and this is the subject matter of
our research avenue.
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