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Regional reindustrialization patterns and productivity growth
in Europe
Roberta Capelloa and Silvia Cerisolab

ABSTRACT
After a long period of deindustrialization, Europe faces ‘the need to reverse the declining role of industry’, as the
European Union officially claims, to relaunch productivity. Despite this strong political claim, scientifically sound
analyses on whether a reindustrialization process takes place, and if it is accompanied by a relaunch of productivity,
are still missing. Drawing on the path-dependence theoretical framework, different reindustrialization patterns are
conceptually identified and operationally associated with European NUTS-2 regions thanks to an original database of
value added at (sub-manufacturing) sectoral regional level in different time spans. Results suggest that the patterns
are associated with different degrees of industry productivity growth. Ad-hoc policies accompanying different
reindustrialization modes are suggested. They can help to achieve a critical mass of reindustrialization that could
potentially stimulate a still missing effect on aggregate productivity increase.
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INTRODUCTION

In the last two decades, Europe has substantially changed
the industrial structure of its gross value added (GVA),
with the deindustrialization phenomenon clearly emer-
ging. The process of deindustrialization was interpreted
as a natural trend of modern advanced economies (Nickell
et al., 2008; Rodrik, 2016; Rowthorn & Ramaswamy,
1997; Škuflić & Družić, 2016), and justified under differ-
ent respects. Initially, according to the stages of develop-
ment theory (Fisher, 1933; Hoover, 1948), that is,
depicting regional development as a natural sequence of
phases (from agriculture to manufacturing to services).
Later, through studies on the way restructuring and
relaunching of local competitiveness can be accompanied
by a decreasing importance of the manufacturing sector
(Camagni, 1991a; Rodwin, 1991).

Overall, the trend was interpreted as a mere and almost
physiological consequence of different phenomena,
namely: technological innovation, international trade,
delocalization of production in countries often

characterized by lower labour costs or changes in consu-
mers’ expenditures when income increases (rising living
standards leading to a shift in demand). The deindustria-
lization process was accompanied by a decline in pro-
ductivity growth (productivity paradox/productivity gap)
(e.g., Acemoglu et al., 2014; Brynjolfsson, 1993; Solow,
1987). Other drawbacks involved private research and
innovation and included a loss of local know-how (Pisano
& Shih, 2009, 2012) and specialized labour force (Gibson,
2014), and a tertiarization trend in favour of low value-
added (VA) services.

Therefore, the initially positive interpretation of the
deindustrialization process began to be criticized,
especially after the economic crisis that started in 2008.
In fact, the low GVA growth, the productivity gap of
Europe and the drawbacks mentioned above pushed pol-
icymakers towards the idea that Europe needs to reverse
the declining role of industry within its boundaries, avoid-
ing competing on low-price and low-quality products, but
strengthening instead an industrial competitiveness based
on a high technological level to enable the transition to a
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low-carbon and resource-efficient economy (Alessandrini
et al., 2017; European Commission, 2010, 2012, 2014).

Moreover, the idea that the industrial sector is by its
nature accompanied by higher productivity growth as
opposed to the service sector was used to interpret dein-
dustrialization as one of the causes for the productivity
gap analysed by many scholars and institutions (e.g., Ace-
moglu et al., 2014; Brynjolfsson, 1993; Cette et al., 2016;
European Central Bank (ECB), 2017; Ortega-Argilés,
2012; Solow, 1987; Van Ark et al., 2013).

Since higher labour productivity growth is a key factor
in raising living standards in advanced economies, within
the political realm some clear messages came forward.
‘Europe needs to reverse the declining role of industry’, or
‘New investment… to bring innovation and new technol-
ogies back onto factory floors’ (European Commission,
2012; emphases added), or:

Europe urgently needs to strengthen the basis for post-crisis

sustainable growth and modernization. To that end, it must

send a clear signal of its commitment to reindustrialization,

the modernization of Europe’s industrial base and the

promotion of a competitive framework for EU industry.

(European Commission, 2014; emphasis added)

or ‘The automation and digitization of manufacturing,
products and data-driven services will successfully transform
European industry, driving change at a pace never seen
before’ (European Commission, 2019; emphasis added),
are some of the main political statements in official
documents.

The reaction of the academic and scientific arena to
these political messages has been very limited with excep-
tionally few academic works specifically investigating the
issue (Christopherson et al., 2014), and our work seems
to be one of the first attempts trying to highlight whether
a reindustrialization process is underway in Europe and, if
so, where it is taking place and how, according to a
regional approach to this issue.

Our main idea is that a relaunch of productivity is not
simply a matter of reindustrialization, but of the type of
reindustrialization that takes place. Reindustrialization
can in fact assume different forms. It can be the result of
a backshoring of activities that already existed in the
area, brought back in their original location, or of the cre-
ation of new industrial activities, which find new attractive
locations in the European regions. These different forms
of reindustrialization are all plausible and are differently
related to the local productivity dynamics: they can be
associated just to the productivity growth of the specific
reindustrializing manufacturing sectors at the regional
level, but also – through a propagation mechanism – to
the productivity trend of the whole industry and, even
more broadly, of the entire aggregate regional productivity
dynamic. Of course, we may think that whether they are
able to provide propagation to the whole economy strongly
depends not only on their intensity but on whether the
reindustrializing activities reach a sufficient critical mass
to expand to the whole economy.

This paper is one of the first attempts to tackle the
issue of the reindustrialization process in Europe, measur-
ing it, and linking it to a relaunch of productivity in
Europe. It does so by (1) finding out if a reindustrialization
process did in fact take place in Europe and where at the
regional (NUTS-2) level; (2) if so, identifying the particu-
lar reindustrialization patterns followed and where, and (3)
highlighting the association of reindustrialization, and the
different patterns that characterize such a process, with the
growth of productivity at the regional level.

The article is based on an original database on regional
and manufacturing sub-sectoral VA that has been built
through a tough and meticulous effort in data collection
(and purchase) from national statistical offices, which
was accompanied by a systematization and some esti-
mation work when needed.

The remainder of the paper is structured as follows.
We start by discussing reindustrialization and its possible
different modes (next section) and move forward by intro-
ducing our own definition of reindustrialization, operatio-
nalizing our interpretation of the different possible
reindustrialization patterns, and introducing the database.
Subsequently, regional reindustrialization is analytically
identified and presented, together with its different typol-
ogies, and the relationship with regional productivity
dynamic is empirically explored. Finally, we conclude
and put forward some ideas on possible future steps for
the research work.

PATH-DEPENDENCE AND
REINDUSTRIALIZATION PATTERNS

Initially brought out in the technological development
field by David (1985, 1986) and Arthur (1988, 1989),
the path-dependence concept has been applied to interpret
complex dynamic processes of regional economic renewal,
transformation and decline (Henning et al., 2013). There-
fore, it offers a sound conceptual framework also for the
study of a structural transformation process such as
reindustrialization.

In this framework, local history and self-reinforcing
development processes are interpreted through the idea
that the sectoral and structural paths followed by cities
and regions do determine their long-term development
trajectories (Hassink & Shin, 2005; Simmie et al., 2008;
Stam & Garnsey, 2009). Considering this interpretation,
reindustrialization occurs through the reinforcement of the
pre-existing specialized industrial structure through an
upgrading strategy, when firms adjust to the new con-
ditions based on their established practices (Table 1).
The risk of a lock-in – when it becomes difficult and
expensive to deviate from a specific trajectory and an
industry fails to adapt in response to an external shock –
is overcome by the relaunch and modernization of still
existing know-how. The renewal of local knowledge
regenerates previously existing development paths, stimu-
lating external increasing returns and agglomeration econ-
omies (Martin, 2010; Martin & Sunley, 2006; Simmie,
2012), suitable entrepreneurial climate resulting from
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pre-existing conditions (Carlsson, 2007), and reduced
transaction costs (Maskell & Malmberg, 2007).

Upgrading is just one of the strategies that can be pur-
sued. In fact, other reindustrialization strategies can exist,
when one detaches from the seminal contributions and
embraces a new view on the potentially favourable impor-
tance of history in the regional economic evolution (see
also Capello & Lenzi, 2018; Grillitsch et al., 2018).
New path creation is possible and actually occurs
(Boschma & Frenken, 2011) and can be achieved through
exogenous shocks (and in fact the economic crisis could be
easily considered as such) and Schumpeterian creative
destruction, but also through layering (a gradual process
of changing the industrial structure), conversion (learning
and reorientation, through the entry of new firms that
employ newer techniques), or recombination of resources
and competences that can originate new paths.

When this is the case, a diversification strategy is put in
place (Table 1). In this perspective, reindustrialization can
make the local inherited knowledge and skill base of an
industry evolve in favour of a diversification of the pre-exist-
ing specialized industrial structure, forming the basis for
local renovation through related technological/product/
skill development (Boschma, 2017; Frenken et al., 2007;
Frenken & Boschma, 2007). Path-dependent processes
are in this case consistent with cumulative and incremental
change and the reindustrialization pattern is here inter-
preted as a trajectory along which new diversified paths
based on related knowledge are developed (see also Hen-
ning et al., 2013). The specific know-how in a region, in
fact, can be modified over time, but the fundamental capa-
bilities are usually preserved (Maskell &Malmberg, 1999),
in line with the idea that a revitalization of the long-time
specialization may imply only a modest change in the
knowledge infrastructure, since it could just involve the
adaptation of existing structures (Trippl & Otto, 2009).

Path dependence may also dissolve (see Sydow et al.’s,
2005, idea of path dissolution) because of a deindustriali-
zation trend or – more simply, and possibly more likely –
there could be some path de-locking elements leading to a
renewal, which would involve a significant change of the
existing trajectory of development, possibly moving
towards new and more dynamic sectors through major
innovation (Chapman et al., 2004; Hassink, 2007).

These aspects can be paired with regional reindustrializa-
tion patterns in which the reindustrializing manufacturing
sectors are not those characterizing the initial specializ-
ation of the area. This could perhaps be more expected
in regions without a very long manufacturing history and
therefore identified by a younger/less deep path-depen-
dence before the economic crisis. According to Simmie
et al. (2008, p. 4), for instance, ‘New ideas and new devel-
opment pathways appear more often in areas without long
industrial histories.’ These patterns, in fact, can be defined
by the emergence of reindustrialization in new manufac-
turing sectors with respect to the pre-existing industrial
specialization and, in this sense, may be related to path
creation, either in terms of a reorientation or of a creation
strategy (Table 1). Such patterns could even stem from
creative recombination along unrelated sectors leading to
the emergence of new industrial structures.

The distinction between a reorientation and a creation
strategy refers to the propensity to focus or to widen the
new know-how. A reorientation towards new manufactur-
ing sectors that achieve a critical mass of knowledge can be
labelled as a ‘Shrinkage of the pre-existing industrial fabric
towards a new specialization,’ signalling an industrial con-
version that can take place through the entry of new firms
that employ newer techniques leading to a change in the
organization, arrangements, aim and scope of the existing
functions. Instead, a creation of new non-core manufactur-
ing sectors further widens sub-manufacturing sectoral
diversification without achieving a specialization, signal-
ling the existence of a variety of knowledge niches that
exploit variety for novelty, giving rise to an enlargement
of the pre-existing diversified industrial fabric.

One can assume that each reindustrializing mode dif-
fers in terms of local productivity dynamics: those patterns
able to reinforce local knowledge and to give rise to self-
reinforcing collective learning processes are logically
expected to be related with higher productivity gains.
This belief is well rooted in the long-standing regional
economic theory, from the traditional export-base models
(Hoyt, 1954; Weimer & Hoyt, 1939) and industrial dis-
trict perspective (Becattini, 1989; Marshall, 1920; Dei
Ottati, 2003) to the more recent dynamic approaches
associated with collective learning and localized knowl-
edge (Aydalot, 1986; Aydalot & Keeble, 1988; Camagni,

Table 1. Regional reindustrialization patterns.
Reindustrialization development paths in
the evolution of the development path over
time

Specialized manufacturing
sectors

Non-specialized manufacturing
sectors

Increasing sub-manufacturing sectoral

specialization

A. Reinforcement of the pre-

existing specialized industrial

fabric

(UPGRADING)

C. Shrinkage of the pre-existing

industrial fabric towards a new

specialization

(REORIENTATION)

Increasing diversification B. Diversification of the pre-

existing specialized industrial

fabric

(DIVERSIFICATION)

D. Enlargement of the pre-existing

diversified industrial fabric

(CREATION)
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1991b). In these theories, productive specialization
(Kemeny & Storper, 2015) and local cumulated knowl-
edge lead to static and dynamic positive externalities for
local firms. This is true especially in the short run, when
the advantages stemming from diversification (Hidalgo
et al., 2007; Nefke et al., 2011) and higher knowledge
complexity (Balland & Rigby, 2017; Hidalgo & Haus-
mann, 2009) may be not yet apparent due to the initial
risk/cost implied by these strategies.

Accordingly, within the four regional reindustrializa-
tion patterns mentioned in Table 1, the reinforcement of
the pre-existing specialized industrial fabric regional rein-
dustrialization pattern is expected to be especially associ-
ated with productivity dynamics. Related to this, the
empirical part of this work aims at highlighting if and
where the different regional reindustrialization patterns
take place in Europe and at associating a productivity
dynamic to each of them.

METHODOLOGICAL ISSUES

Definition of reindustrialization
To approach reindustrialization, in its different forms and
with its diverse implications on the dynamic of local pro-
ductivity, the first step is of course to define the concept in
a way that can be operationalized and therefore quantitat-
ively analysed.

As any definitional and/or measurement process, it
should reflect the focus of interest, both in terms of the
spatial unit over which it is considered and of the indicator
to be used (Cheshire, 1991). Our interest is particularly in
the subnational (NUTS-2) level of the phenomenon, and
we especially aim at capturing the process of recreating man-
ufacturing sectors through previously existing or new man-
ufacturing sectors.

As already mentioned, despite a wide political interest
in the issue, the academic literature has not deepened the
topic, so that (as per our knowledge) there is not much
reference in this respect. What the existing research ana-
lysed quite thoroughly is instead deindustrialization.
Therefore, one could think to use the same indicators,
just interpreting them according to a reindustrialization
perspective. This is, however, not that straightforward
because of many limits concerning the measurement.

Most works on deindustrialization measured it
through the trend (decrease) in manufacturing employment,
in absolute or relative terms. Such choice was neverthe-
less disputable because it could be explained by many
other trends that have nothing to do with a real
reduction of the industrial VA: physiological processes,
innovation and technological progress or wide

restructuring, all affect employment dynamics but do
not capture a reduction in the industrial VA. Similarly,
in the case of reindustrialization, a positive trend in the
employment in manufacturing could simply be the result
of public assistance and sheltered development in specific
manufacturing sectors and this situation could easily
coexist with a decrease in VA.

This limit is of course solved by using the change in
manufacturing VA, again either in absolute or relative
terms. To avoid influences due to changes in prices, the
increase in manufacturing VA could be analysed in con-
stant terms. However, this measure tends to catch changes
in quantity of output rather than changes in quality, which
are mostly left aside (Aghion et al., 2019; Camagni et al.,
2021). It would be again highly debatable to exclude from
the measurement of a ‘reindustrialization’ process regions
that are able to sell their products at increasing prices,
acquiring market shares.

Taking all these considerations into account, the
increase in the share of manufacturing VA at current prices
is the way out of these impasses (Rowthorn &Ramaswamy,
1997; Sachs et al., 1994). The share, rather than the absol-
ute value, guarantees that the price effects are controlled
for, while the VA at current prices contains the quality
effect. In addition, this is consistent with the perspective
taken by the European Commission, which also set a rein-
dustrialization goal in terms of share of industrial VA over
total (Alessandrini et al., 2017).

In the present study, therefore, reindustrialization
occurs when the change in the share of current manufacturing
VA grows over time. In practical terms, here reindustrializa-
tion is identified when the change in the share of current
manufacturing VA in a post-crisis period (2013–17) is
higher – or relatively less negative – than the change in
the share of current manufacturing VA in a pre-crisis
period (2000–07).1

However, as the literature claims, the changes in the
share of manufacturing VA are influenced by the changes
in the price of services, since the last ones influence the
change in the share of service VA at current prices.

To control for this possible interference, Table 2 shows
the trend in the relative prices of manufacturing in the two
periods of our analysis. For the second period, the ratio is
relatively stable and therefore they do not influence our
share of manufacturing VA. In the first period, instead,
the ratio decreases, witnessing that service prices increased
more than manufacturing ones and influence the trend in
the share of manufacturing VA. In relative terms, the qual-
ity in manufacturing increases less than the one in services,
which is in fact a signal of loss of competitiveness, consist-
ent with a deindustrialization process, which was actually

Table 2. Trend in relative prices in the EU-28, 2000–17.
2000 2001 2002 2003 2004 2005 2006 2007 2013 2014 2015 2016 2017

Manufacturing prices/total

prices in the European Union

1.142 1.125 1.108 1.084 1.061 1.046 1.019 1.012 1.002 0.994 1.006 1.009 1.006

Source: Authors’ elaboration of European Union KLEMS data.
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taking place in the period. The trends in service prices only
emphasize such a tendency.

Operational identification of the different
reindustrialization patterns
The aim of this section is to empirically distinguish the
different regional reindustrialization patterns conceptually
devised before. To do this, we go through two different
steps. In the first step, within reindustrializing regions,
reindustrializing manufacturing subsectors need to be
identified. Within a reindustrializing region, a specific
manufacturing sector is considered as reindustrializing if
the change in its share of current VA over total manufac-
turing VA in the post-crisis period (2013–17) is higher
than the change in its share of current VA in the pre-crisis
period (2000–07), in line with the definition of reindus-
trialization presented above. Once identified, their VA is
aggregated at the regional level and represents the VA of
the regionally reindustrializing manufacturing sectors.

The second step aims at associating every region to a
specific reindustrialization pattern. To this end, two indi-
cators are built. The first represents the level of initial
specialization of the regionally reindustrializing manufac-
turing sectors identified in the first step. This is computed
in terms of location quotient (LQ) of regionally reindus-
trializing manufacturing sectors. The second indicator
represents the dynamics in the specialization of such man-
ufacturing sectors over time, and it is calculated as the
absolute difference between the LQs in 2017 and 2000,
respectively. When analysed together, the two indicators
give rise to four possible situations (Table 3):

. A specialization in reindustrializing manufacturing sec-
tors in the initial period, and an increase of this special-
ization over time captures a local economic system of
reinforcement of the pre-existing specialized industrial
fabric.

. A specialization in reindustrializing manufacturing sec-
tors in the initial period, and an increasing diversifica-
tion over time captures a diversification of the pre-
existing specialized industrial fabric.

. A diversification in reindustrializing manufacturing
sectors in the initial period, and an increasing

specialization over time measures a shrinkage of the
pre-existing industrial fabric towards a new specialization.

. A diversification in reindustrializing manufacturing
sectors in the initial period, and an increasing diversifi-
cation over time is a signal of an enlargement of the pre-
existing diversified industrial fabric.

Table 3 visually displays the operational procedure
showing the initial level of specialization in regionally
reindustrializing manufacturing sectors on the columns
and the variation of specialization in regionally reindus-
trializing manufacturing sectors on the rows.

To operationalize the reasoning and empirically apply
our logic to the European regions, a database is needed.
The effort in this case is not associated with the creation
of complex indicators. Instead, it is related to the collection
of raw data on VA and employment at sub-manufacturing
sectoral regional level in time series. Especially the disag-
gregation of the sectoral level in specificmanufacturing sec-
tors (at two-digit NACE code) is rather complicated.2

The manufacturing VA at current prices at regional
(NUTS-2) level is available from Eurostat. Problems
arise when a higher sectoral disaggregation of regional
manufacturing VA data is needed, since such information
is not publicly accessible from Eurostat. To overcome such
limitations, an interaction with the individual European
national statistical offices was developed to gather the
data. For some countries such information was not avail-
able. In those cases, the necessary pieces of information
were estimated. Thanks to the existence of a primary
source on disaggregated manufacturing VA for some
specific years, the specialization of regions in reindustria-
lizing manufacturing sectors could be identified, and the
kind of industrialization pattern of each region devised
(see Appendix A in the supplemental data online).

The results of the application of the data to our con-
ceptual framework are displayed in the next section.

REINDUSTRIALIZATION PATTERNS IN
EUROPEAN REGIONS

Based on the operational definition provided above,
Europe as a whole experienced a reindustrialization

Table 3. Forms of reindustrialization: operational classification of the different regional patterns.
Initial specialization in regionally reindustrializing manufacturing

sectors

Variation of specialization in regionally
reindustrializing manufacturing sectors

Specialized
(LQ2000> 1)

Non-specialized
(LQ2000< 1)

Increase in specialization

(LQ2017> LQ2000)

A. Reinforcement of the pre-existing

specialized industrial fabric

(UPGRADING)

C. Shrinkage of the pre-existing

industrial fabric towards a new

specialization

(REORIENTATION)

Increase in diversification

(LQ2017< LQ2000)

B. Diversification of the pre-existing

specialized industrial fabric

(DIVERSIFICATION)

D. Enlargement of the pre-existing

diversified industrial fabric

(CREATION)
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process, the only exceptions at the country level being
Romania and Malta. Figure 1 provides a picture of the
reindustrialization patterns, as defined above. As shown,
not all regions reindustrialized. In this case, some regions
industrialized (hatching in Figure 1), while others deindus-
trialized (black areas in Figure 1). In the first case fall those
regions that kept on increasing their share of VA in man-
ufacturing in the post-crisis period, although more slowly
with respect to the pre-crisis period. As for this category,
the case of Germany is quite emblematic: a traditionally
manufacturing country, which in fact was not really
experiencing a strong deindustrialization process during
the pre-crisis period (as was instead the case for most
European countries and regions) and which in some
cases simply continued on its industrialization path, even
if at a more moderate pace. In the second case (deindustria-
lizing regions) are instead classified those regions experi-
encing a real deindustrialization process, i.e., a negative
trend in the share of manufacturing VA, which is even
more accentuated in the post-crisis period.

The different reindustrialization patterns in the Euro-
pean regions are however more interesting. As can be
observed from Figure 1, the situation is quite hetero-
geneous, with dark grey representing the regions that rein-
dustrialized through the reinforcement of the pre-existing
specialized industrial fabric (51 regions), dots filling the
areas that reindustrialized through the shrinkage of the
pre-existing industrial fabric towards a new specialization
(39 regions), stripes representing the regions that showed a
diversification of the pre-existing specialized industrial fab-
ric (49 regions), and the light grey areas being instead
those characterized by an enlargement of the pre-existing
diversified industrial fabric (52 regions).

The category including those regions that reindustria-
lized through the shrinkage of the pre-existing industrial
fabric towards a new specialization is in fact the least

numerous. This is not surprising, since – as highlighted
above – this is a difficult pattern to be put into practice.
It implies in fact a more significant change with respect
to the regeneration of mature clusters and it involves a
shift in the regional development trajectory, relying less
on incumbent firms and more on completely new enter-
prises (see also Alessandrini et al., 2017).

From a careful observation of the sub-manufacturing
sectoral specialization in the different reindustrialization
patterns of each country (see Table A1 in the supplemental
data online), it emerges that no systematic association
exists between sub-manufacturing sectoral specialization
and regional reindustrialization pattern. This means that
our regional reindustrialization patterns are not forged
by a specific sub-manufacturing sectoral specialization. If
this is the case, the explanation of how a manufacturing
sector can indeed reindustrialize has to be looked for in
the context conditions of the area. Localized externalities,
traditions, skills and know-hows and proximity relation-
ships of cultural elements and values, as well as of rules
and practices (Camagni 2008) appear to be important
sources of efficiency of production processes and innova-
tive capacity. Within the local conditions, a particular
importance is nowadays attributed to intangible assets,
such as the embeddedness of local actors in place-specific
production and innovation networks, competence and
knowledge bases, and institutional environments (also
including culture and shared trust) – which depend on
the actions and interactions of actors (Boschma, 2004).
Moreover, systems with very similar initial states can fol-
low radically divergent paths over time (Baum & Silver-
man, 2001) and this is in line with recent contributions
that show how – even starting from similar initial struc-
tural conditions – regions may end up in different develop-
ment paths, due for instance to local innovative
entrepreneurship, local institutional entrepreneurship,

Figure 1. Regional reindustrialization patterns in Europe.
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and place-based leadership (see Grillitsch & Sotarauta’s,
2020, ‘trinity of agency’). This question goes beyond
regional industrial structure.

Finally, concerning the relationship between the
different types of reindustrialization patterns and pro-
ductivity gains, this calls for a specific analysis, reported
in the next section.

REINDUSTRIALIZATION AND
PRODUCTIVITY DYNAMICS

This section explores whether and how the different
regional reindustrialization patterns are accompanied by
the dynamic of productivity in the European regions.
The objective of the analysis is not to explain productivity
growth, but to carefully explore the relationship between
the different reindustrialization patterns and the dynamic
of productivity.

Although a causal association is not what we look for
here, an econometric approach is chosen to better control
for additional local elements that are likely to affect
regional productivity growth. This is more convincing
with respect to what could be interpreted from (even ela-
borated) descriptive statistics and analysis of variance
(ANOVA) techniques.

Reindustrialization patterns can be related either to the
aggregate local productivity dynamics or to industrial pro-
ductivity growth since their association with productivity
growth could propagate to the local industrial sector or
to the local economy as a whole. Given the different
types of regions categorized within the reindustrialization
patterns that emerge from the descriptive analysis pre-
sented above, in fact, the outcome cannot be taken for
granted.

The possible propagation effect associated to the
different reindustrialization patterns that can be visible
on the whole economy (regional aggregate productivity
growth) was investigated by estimating the following gen-
eral models:

prod growth2013–2018 = a+ b1ind + b2reind

+ b3X2013 + b4east

+ b5south+ 1 (1)

prod growth2013–2018 = a+ b1reind + b2X2013

+ b3east ++b4south+ 1 (2)

prod growth2013–2018 = a+ b2reinforcement

+ b3diversification+ b4enlargement

+ b5X2013 + b6east + b7south+ 1

(3)

where the reference units are European NUTS-2 regions;3

prod growth2013–2018 is labour productivity growth4

between 2013 and 2018; ind is a dummy variable equal
to 1 if the region is ‘industrializing’ (see the previous sec-
tion); and reind is a dummy variable equal to 1 if the region
is ‘re-industrializing’. X is a vector of control variables
including local characteristics that are traditionally

recognized as associated with the dynamic of productivity,
that is, population density (pop density) to take agglomera-
tion economies into account; the share of upper secondary
and post-secondary non-tertiary educated over total
employment (hc secondary) and the share of tertiary edu-
cated over total employment (hc tertiary), for the quality
of the labour force. Although human capital is a renown
and widely recognized determinant of regional growth
(Lucas, 1988; Mathur, 1999; Romer, 1986), in fact, we
here decided to consider these two different categories
since it could well be the case that more ‘technical and
practical’ skills, proxied by upper secondary and post-sec-
ondary level of education, could be more useful in enhan-
cing industrial productivity growth, rather than ‘classical’
human capital in terms of tertiary education.

Moreover, the share of research and development
(R&D) expenditure over gross domestic product (GDP)
(R&D) is included as an input measure for innovation
and GDP per capita (gdp pc) is entered in its logarithmic
form (due to its high skewness) to control for the initial
level of wealth in the region. Finally, two dummy variables
(east and south) control for groups of countries traditionally
characterized by similar economic structures. All the
explanatory variables are measured at the beginning of
the explained period (2013) and retrieved from Eurostat.

Specification (1) above is then slightly modified into
specification (2) to better highlight the role of reindustria-
lizing regions with respect to all non-reindustrializing
regions. Subsequently, the sample is restricted to reindus-
trializing regions in specification (3), where a series of
dummy variables is introduced to identify the different
types of reindustrializing patterns to investigate the poten-
tially different relationship of the regional reindustrializa-
tion patterns with productivity growth. Here reinforce is a
dummy variable equal to one if the region is associated
with the reinforcement reindustrialization pattern, diversifi-
cation a dummy variable for the diversification reindustria-
lization pattern, and enlargement that for the enlargement
pattern.

The results of the investigation on the potential propa-
gation effects on the whole regional productivity growth
are displayed in Table 4. The dependent variable is aggre-
gate regional labour productivity growth. The outcome
tells clearly that reindustrializing regions increase their
productivity growth as much as all other regions (columns
1 and 2) and that there is no significant difference among
the regional patterns of reindustrialization (column 3).
Therefore, propagation effects in terms of productivity
growth from regionally reindustrializing manufacturing
sectors, if any, seem to be not strong enough to be visible
on the whole regional economy. They seem to depend on
the share of local sectors involved in reindustrialization
processes, which may require a critical mass to generate
propagation to the whole economy. Moreover, virtuous
mechanisms including inter-industrial linkages require
time to be transmitted to the whole economy, something
that this type of analysis does not grasp.

Such results led us to make a further step forward, dee-
pening the analysis to consider if propagation from the
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reindustrializing manufacturing sectors is at least detect-
able on the dynamic of the industry as a whole. Thus,
the specifications presented above are slightly changed to
use labour productivity growth in industry (sectors B–E
in the NACE rev. 2 classification) as a dependent variable.
The results are reported in Table 5.

It clearly emerges how reindustrializing regions per-
form significantly better than deindustrializing regions in
terms of productivity growth in industry (column 1), and
this is true even when the reference group becomes all
non-reindustrializing regions (column 2). Within reindus-
trializing regions (column 3), those reinforcing the pre-
existing specialized industrial fabric are the ones
accompanied by higher industrial productivity gains with
respect to the others. Thus, the propagation effects of rein-
dustrializing manufacturing sectors – although not
appreciable at the aggregate level – are distinguishable
on the industry. We believe these results are related to
the positive role of increased specialization in the reindus-
trializing manufacturing sectors, possibly associated with
an improvement of the critical mass that could contribute
to explain the outcome, mainly through collective learning

processes involving the spontaneous exchange of knowl-
edge at the local level.

Very interestingly, the share of tertiary educated
employees (hc tertiary) is not significantly correlated with
the dynamic of industrial productivity, while the share of
secondary and post-secondary educated employees (hc sec-
ondary) shows a positive and significant relationship with
the dependent variable. This could be due to the perform-
ance in industry being in fact more related to different and
more technical/vocational specific skills, not necessarily
linked to formal tertiary education.

An important consideration is to be made here. As
highlighted in the previous section, in fact, the reinforce-
ment regional reindustrialization pattern is not necessarily
associated to more advanced regions. This further corro-
borates our finding that a reindustrialization strategy
based on the rejuvenation of manufacturing sectors in
which the region was traditionally specialized is signifi-
cantly linked to a higher productivity growth in industry.

The analysis shows how regional reindustrialization
patterns are differently associated to industrial productivity
growth. Regionally reindustrializing manufacturing sectors

Table 4. Regional reindustrialization patterns and aggregate productivity growth.
(1) (2) (3)

Industrialization 0.001

(0.005)

Reindustrialization −0.002 −0.002
(0.003) (0.002)

Reinforcement 0.001

(0.002)

Diversification −0.001
(0.002)

Enlargement 0.000

(0.001)

hc secondary 0.010 0.011 0.007

(0.009) (0.009) (0.007)

hc tertiary 0.017 0.017 0.013

(0.011) (0.011) (0.008)

R&D 0.002** 0.002** 0.003***

(0.001) (0.001) (0.001)

pop density 0.000 0.000 0.000

(0.000) (0.000) (0.000)

log GDP pc −0.004 −0.004 −0.006
(0.004) (0.004) (0.004)

east 0.017*** 0.017*** 0.016***

(0.003) (0.003) (0.003)

south −0.001 −0.001 −0.001
(0.002) (0.002) (0.001)

constant −0.023 −0.024 −0.030*
(0.019) (0.019) (0.018)

Observations 238 238 191

R2 0.416 0.416 0.428

Prob> F 0.000 0.000 0.000

Note: Robust standard errors are shown in parentheses. ***p<0.01, **p<0.05, *p<0.1.
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are accompanied by industrial productivity growth, and
this is especially true for regions characterized by a
reinforcement of the pre-existing specialized industrial
fabric. Although propagation effects are detectable on
regional industrial productivity growth, they are instead
not detectable at the regional aggregate level. Substan-
tially, the effects on industrial productivity growth do
not seem to be sufficient to spread to the whole economy.
This can in fact be due to a limited share of local manufac-
turing sectors involved and to the need of time for virtuous
mechanisms to be transmitted to the whole economy,
possibly through some inter-industry virtuous connections
(e.g., between manufacturing and business services). This
is probably not (yet) the case.

CONCLUSIONS

Following a long period of diffused deindustrialization,
after the 2008–09 economic crisis the European Commis-
sion has pushed for a process of reindustrialization, aiming
to achieve a quality and innovation-based resurgence of

the manufacturing sector and, through this, to favour over-
all growth and competitiveness.

Despite a wide political interest, however, the present
work is – as per our knowledge – one of the first academic
attempts to explore this issue, both conceptually and
empirically. Our aim was to identify specific regional rein-
dustrialization patterns – based on traditional sectoral
specialization and its evolution over time, according to a
path-dependence conceptual framework – and to investi-
gate their relationship with the dynamic of regional
productivity.

Conceptually speaking, different strategies can be put
in place to reindustrialize, either by reinforcing the pre-
existing industrial fabric or diversifying it, involving new
and possibly more dynamic manufacturing sectors, starting
from different degrees of specialization in reindustrializing
manufacturing sectors. All this gave rise to four possible
strategies of reindustrialization, expected to be differently
associated to productivity gains.

Drawing on a purposely gathered regional-sectoral
database, European NUTS-2 regions were here

Table 5. Regional reindustrialization patterns and industry productivity growth.
(1) (2) (3)

Industrialization 0.014**

(0.006)

Reindustrialization 0.015*** 0.008**

(0.004) (0.003)

Reinforcement 0.007*

(0.004)

Diversification 0.001

(0.005)

Enlargement 0.001

(0.003)

hc secondary 0.063*** 0.071*** 0.042***

(0.015) (0.017) (0.016)

hc tertiary 0.018 0.023 −0.015
(0.019) (0.021) (0.019)

R&D 0.005*** 0.005*** 0.006***

(0.001) (0.001) (0.002)

pop density −0.000 −0.000 −0.000
(0.000) (0.000) (0.000)

log GDP pc −0.012* −0.013* −0.007
(0.007) (0.007) (0.008)

east 0.001 −0.001 0.003

(0.004) (0.005) (0.005)

south 0.014*** 0.015*** 0.013***

(0.004) (0.004) (0.004)

constant −0.098*** −0.103*** −0.048
(0.034) (0.035) (0.042)

Observations 238 238 191

R2 0.204 0.184 0.206

Prob> F 0.000 0.000 0.000

Note: Robust standard errors are shown in parentheses. ***p<0.01, **p<0.05, *p<0.1.
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categorized in the different reindustrialization patterns
identified and their association with regional productivity
growth was studied. Our findings show that reindustriali-
zation, and especially the reinforcement pattern, is posi-
tively associated to the dynamic of industrial
productivity. Favourable effects seem in fact to propagate
to the whole industry, although apparently they are not
yet strong enough to be detectable at the aggregate level.

Our empirical results suggest that industrial policies
should be directed towards the strengthening of local
industrial reindustrialization specificities when they
already exist. When this is not the case, it is the goal of
policymakers to identify those reindustrialization manu-
facturing sectors on which their normative interventions
should concentrate, since achieving a critical mass of
industrial knowledge in the area seems to be important
to make the most out of a reindustrialization process.
The choice of the specific manufacturing sectors is a mat-
ter of prioritizing based on a clear vision about the future
development of the area. In this sense, a smart specializ-
ation strategy can be of help both to prioritize and to
choose a vision for the region (Capello & Kroll, 2016).
If this has been in fact the case in the different reindustria-
lization processes we observed is a research objective still to
be pursued, studying in particular the key local manufac-
turing sectors on which the industrial policy should be
based at the regional level.

Future research may also focus on how much the
trends highlighted in the present work are related to
back-shoring or near-shoring phenomena.5 Moreover, a
causal relationship between different reindustrialization
patterns and productivity gains calls for additional in-
depth analysis. Finally, further research may also elaborate
on the idea of the European Union that reindustrialization
should take place especially in advanced manufacturing
sectors. Our feeling is that this is not necessarily the best
way to proceed. What is instead important is that a mod-
ernization process accompanies reindustrialization, what-
ever manufacturing sector is involved. This is an
extremely important topic that we aim to address in the
near future.
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NOTES

1. As for the choice of periods, they were selected based
on the observation of the trends in the data and on data
availability, and were confirmed by the European Central
Bank (ECB) (2017). In order to make the trends in the
two periods perfectly comparable, the compound annual
growth rate (CAGR) is used. This is computed as:

[(
VAtn

VAt0
)

1

tn − t0 − 1],

where t0 is the initial year; and tn is the final one.
2. For a more thorough description of the detailed
aspects related to the construction of the database, see
Appendix A in the supplemental data online.
3. NUTS-1 for Germany, due to data availability.
4. Compound annual growth rate (CAGR). The data
source is Cambridge Econometrics, which was preferred
with respect to Eurostat since it allowed us to cover all
the countries (including the UK) at the NUTS-2 level
up to 2018, at both the aggregate and industrial sector
(B–E) levels.
5. Reshoring production activities to nearer places with
respect to previous locations.
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