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Definitions and acronyms
Acronyms

Definitions

BACI

CEPII database of bilateral trade (Base Analytique du Commerce
International)

DDI

Domestic “direct investment” (domestic mergers and acquisitions)

EU

European Union

FDI

Foreign Direct Investment

ISTAT

Italian National Institute of Statistics

LP

Labour Productivity

MA

Market Access

MRT

Multilateral Resistance Term

NUTS3

Nomenclature of territorial units for statistics: small regions for specific
diagnoses

NACE2

Statistical classification of economic activities in the European
Community

OLS

Ordinary Least Squares

REV

Firm total revenue

SIRENE

French system of administrative identifier of firms and establishments
(Système national d’Identification et du Répertoire des ENtreprises et de
leurs Etablissements)

TFP

Total Factor Productivity

VA

Value added
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1.

Introduction

1.1.

General context

This deliverable is part of the work package aiming to describe how globalisation in general
and the rise of global value chains in particular interacts with knowledge flows, intangible
assets and productivity. One important objective is analysing two main channels through
which globalisation and global competition affect productivity. Within firm-productivity is
firstly affected by external shocks and transmitted within the business networks via
commercial relations (components, parts, professional services, etc.) and ownership
relations (between parents and their affiliates and between affiliates of the same group
domestic or abroad). The outcome of this transmission of shocks is the reallocation of
factors and thus diverging total revenue across firms. To address these issues, it is necessary
to focus on the firm level since growth and efficiency happens ultimately at the firm level;
these are individual firms that trough their decisions generate (or not) value and jobs and
ultimately absorb the shocks transmitted throughout the business network they belong to.
Their business network channel and its intensity condition the response to large and
unexpected demand shocks such as the pandemic. Observing the firms accordingly helps to
better understand the ultimate micro-level mechanisms that generate the patterns we
observe at more aggregate level, be it national or regional. Knowing these mechanisms is
crucial for policies concerned with the effects of trade liberalisation and consequences for
the economy of shocks transmitted by the global economy such as the impacts on demand
of foreign lockdowns. When considering individual firms, ownership structure and
commercial relationships are indeed the two important dimensions of the business network
to investigate. But another issue worth studying is the localization of the firm, as spillovers
across firms belonging to different groups, industries or locations, may be prominent within
countries between regions and within regions.
A recent literature is exploring these issues. Trade flows, input-output relations and within
firms multinational transactions (through affiliates) have been shown to play a role in the
transmission of shocks to, and among, firms (Di Giovanni & Levchenko 2010, Kleinert,
Martin & Toubal 2015, Cravino & Levchenko 2017, Di Giovanni et al. 2018, Boehm, Flaaen &
Pandalai-Nayar 2019, Bena, Dinc & Erel 2020). How firms adjust to foreign shocks remains to
be further explored, especially when complex ownership structures establish international,
and domestic, networks of firms. Firm-to-firm connections and business networks
contribute to explain why domestic firms might be indirectly affected by foreign demand
shocks through their business network (Dhyne, Kikkawa, Mogstad & Tintelnot 2020). It has
also been shown that production networks are irresponsive to small shocks when firm-tofirm connections are costly to establish (Huneeus 2018). As of the strategy of identification
of these mechanisms, natural disasters have been used as firm-specific idiosyncratic shocks
propagating through the network of input-output relationships as output losses in presence
of specific inputs (Barrot & Sauvagnat 2016). The pandemic has also been used as a case
study of shocks transmitting throughout the vertical business network of firms, although for
the French case only and without considering the regional dimension of the analysis
(Lafrogne-Joussier et al., 2022).
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1.2.

Deliverable objectives

Against this background, we propose in this deliverable a different strategy of identification
of the shocks (with a focus on demand shocks exogenous to the firms) and of measurement
of their propagation. We quantify how foreign demand shocks affect directly and indirectly
domestic firm revenues per employee and labor productivity, as the result of their trade and
ownership networks, at a given competitiveness level of the industry region of the firm. The
transmission channels we consider are from the global economy to the domestic firms, and
within the domestic economy across locations, sectors and firms, connected through
business relationships (either Foreign Direct Investment or within country business groups.
We illustrate these mechanisms using the example of the Covid 19 shock faced by exporters
of the three countries on their destination markets. This location-industry specific foreign
demand shock is accordingly transposed into a region-industry variation in productivity and
factor misallocation, conditional on the observed competiveness levels.

2.

Methodological approach

Instead of relying on firm-specific shocks, which is always problematic as shocks can be
idiosyncratic (e.g. the decision of a manager or the low quality of an intermediate
component from the suppliers network), we first compute an aggregated Market Access
shock which is common to all firms in a given location (NUTS3) and industry (NACE2). Being
computed as the variation in conditional import demand of foreign countries (from a
structural gravity estimation), the resulting vector of external shocks can be considered
plausibly exogenous to individual firm productivity. Moreover, external shocks are evaluated
at a given level of competitiveness of the exporting industry-region the firm belongs to, as
we consider the variation in import demand at destination excluding our countries of
interest own exports. As a result, the usual export competitiveness channel (being the
aggregate realization of individual firm’s productivity shocks) is therefore silenced.
This exercise is performed on three countries (France, Italy and Spain) manufacturing firms
for which we now their precise location and industry in each of the three countries. Starting
from industry-location specific shocks we evaluate the role of ownership network on their
diffusion within a country. In light of the relevance of indirect shocks on firm performances
(Dhyne et al. 2020, Huneeus 2018) we investigate whether foreign shocks on a given
location propagate to connected locations throughout domestic production networks. The
contribution of this deliverable is therefore to estimate, for a given level of competitiveness
of the exporting country, how exogenous external demand shocks impact firm performance
(i.e. revenue per employee and productivity) while separating both their direct (location
specific) and indirect impact. The latter impact is modelled as the spillover effect from other
locations through domestic network of trade and investments. Importantly, demand shock
is likely to be exogenous to changes in firm productivity, as computed from a theory
consistent trade equation cleaning the variation from any confounding effect. The next step
of the research agenda is to go beyond the labour productivity and quantify the impact of
the mechanisms here described on factor misallocation.
We conclude our analysis on the transmission of foreign demand shocks with a simple
exercise that intends to quantify the exposure of district-sectors of a given country to the
foreign demand shock triggered by the Covid-19 pandemic. This shock had an impact on the
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economy through many channels, both on the supply- and demand-side, with important
consequences also linked to domestic lock-downs. Therefore, the following exercise is not
an attempt to quantify the whole impact, but rather an application of the framework
presented above that exploits the exogeneity of the Covid-19 shock. To proceed we
construct location-industry specific Covid-19 shocks using as shifter the log-difference
between sectoral imports by foreign countries in the first three quarters of year 2020 with
respect to the same period of year 2019 and weighting the log-change in imports with the
pre-determined export shares of the location-industry. We consider 31 countries that
account for approximately the 80% of the exports of Italy, Spain and France. then obtain
location-industry specific Covid-19 shocks, $\Delta MA^{Covid}_{jk}$,

3.

Summary of activities and research findings

Our main source of firm data is the commercial dataset Orbis from which we extract the
exhaustive panel of manufacturing firms in Italy, Spain and France over the period 20092017. Importantly, the estimation panel is built as the recollection of different vintages of
the database as to ensure the greatest yearly coverage. Three types of information are
retained: i) annual balance sheets of the firm; ii) its location and iii) its global ownership
network (in year 2007). As we do not observe trade flows at the firm level, we opt for an
exogenous external demand shock, constructed using aggregated trade data by sector and
year, for each of the three countries in the sample.
Firm-level variables include: revenues, value-added (VA), total employment, labour
productivity, headquarter location (NUTS 3) and main sector of activity (NACE 2). As for the
global ownership network, we retain information on all ownership linkages in the 2007
Orbis vintage. We choose this year because it is prior the start of our panel, making the
ownership decisions likely "pre-determined" to the demand shock and productivity changes
tackled in our analysis. Based on this information, we can build both firm-specific and
location-specific linkages with foreign countries as well as with other locations within a
given country. Our outcome variable is the variation in either firm revenue per employee or
firm productivity vis-`a-vis an external demand shock, conditional on the competitiveness of
each firm location. We accordingly need information on the export structure of each of the
three exporting countries (before the shock) by sector and destination as well as of each
region within them. By matching firms and locations (NUTS 3) we obtain an exogenous
structure of exports with the relevant dimension: region of the firm, exporting countrysector the region belongs to and country of destination of exports. "Italian National Institute
of Statistics (ISTAT)" and "Ministero de Industria, Comercio y Turismo" provide trade data
disaggregated at NACE 2 level for respectively Italy and Spain NUTS3 regions with the Rest
of the World. As an example, we observe exports from the NUTS3 of Turin to Japan, in
products grouped in the NACE sector number
This data is not readily available for France at the NUTS3 level thus we proceed differently.
The “Douanes dataset" provides information on the destination of exports for each French
manufacturing firm, by destination and year at the product level.2 The SIRENE database
documents the location of the exporting firms, sharing the same administrative identifier.
By merging the two databases and collapsing the data at the Départment (which correspond
to French NUTS3) - industry (NACE2) - foreign country level, we obtain the corresponding
information for France.
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On the demand side, we build shocks exogenous to the firm (and its country of location) by
using aggregate trade data, at the country-year-NACE 2 level. Such data are sourced from
BACI (Gaulier & Zignago 2010). We proceed as follow. First, we estimate a structural gravity
equation at the country-by-industry level and recover the inward Multilateral Resistance
terms (MRT thereafter) for each destination market. Then we derive the corresponding
market access term for each exporter region, sector, destination and year by aggregating
destination market inward MRTs using predetermined NUTS3-by-industry export weights
(i.e. in year 2009). As a consequence, our foreign country-sector specific trade shocks is the
conditional demand – multilateral resistance term of imports - of foreign countries from the
Rest of the World, excluding shipments from Italy, France and Spain.
On the trade side, the last piece of information needed is trade between regions within
countries, i.e. internal trade. Unfortunately, trade between NUTS3 regions is not directly
observed in official statistics. In order to establish the strength of connections across France,
Italy and Spain NUTS3 regions (in a given sector) we must rely on a gravity theoretical
framework. For a given industry, we calibrate trade elasticity to physical distance from a
structural gravity estimation using country-by-country trade flows between EU-28 State
Members (from BACI dataset). Given that we consider trade flows within the single EU
market, clear of tariffs and Non-Tariff Barriers, we can safely assume that such elasticities
equally apply at the sub national level. We combine then the estimated (distance)
elasticities with the actual distance between NUTS3 region as well as their economic shares
to infer the “virtual" exchanges among them.
Regarding the Covid demand shock we use our 3 countries imports from the rest of the
world at the HS6-digits level from Trade Data Monitor and aggregated them at the 2-digits
NACE rev. 2 industry level. Included countries are: Australia, Austria, Belgium, Brazil,
Canada, China, Czech Republic, France, Germany, Greece, Honk Kong, Hungary, India, Italy,
Japan, Morocco, Mexico, Netherlands, Poland, Portugal, Romania, Russia, Saudi Arabia,
Singapore, South Korea, Spain, Sweden, Switzerland, Turkey, UK, USA.
We firstly estimate the direct impact of the exogenous demand shock on the performance
of each firm, conditional on its industry and region, and on the competitiveness of this
industry-region. The outcome variable is either the 5-year difference of firm labour
productivity or the five-year change in the revenue per employee of the firm. Our baseline
equation explains this outcome for each firm in each year with the five-years change in the
demand addressed to any firm located in that industry-region at given competitiveness level
of the exporting country, net of any confounding factor specific to the region and year
considered (e.g. a supply shock in the region the firm belongs to, common to all industries in
that region).
We then cut our sample into two bins according to the connection of the industry-region of
the firm to ownership networks. For sake of a plausible identification strategy, this network
is fixed in year 2007, prior to the shocks we are interested in. This ensure that successive
firm level productivity changes do not feedback into the ownership network through
mergers and acquisitions. We ask whether the industry-regions comprises firms
internationally connected through a foreign parent or a foreign subsidiary. To wrap up, in
this second approach, we estimate the impact of the external demand shock separately for
firms operating within connected regions (even if these firms are not themselves connected)
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and the rest of our population. We control for any confounding factor specific to the region
and year considered by sake of the region-year fixed effect.
Our third step is to consider the distance between this business network defined on the
basis of trade relationships and another metric of the business networks that considers FDI
weights for each region-industry, and we investigate the role played by the degree of
synchronization between the trade and ownership foreign networks. To proceed, we
compute the Euclidian distance between the pre-determined vectors of trade and
ownership weights for each sector-region, with all foreign partners. The distribution of this
distance across industry-region is informing us on the potential impact of trade and
ownership links between firms and across borders.
We then split the sub-population of firms operating in connected regions into two bins,
according to the own connection of the observed firm, as not all firms in a connected region
are indeed connected.
These transmission channels are then used to shed light on the geographic distribution of
districts within each country most impacted by the external demand shock induced by the
Covid19 episode.
Let us now have a glance at the econometric results. The result of our baseline estimation of
the impact of an exogenous demand shock on labour productivity of the firm, at given level
of competitiveness of the industry-region, controlling for unobserved region-year shocks
common to all firms tells us that the negative shock translates into a drop in labour
productivity. Global shocks are thus transmitted to the firms through trade networks, as
expected. But interestingly, this transmission is largely mediated by firms’ ownership
networks: if we split the industry-regions, those with no FDI connection are much less
affected. Our quantification is that firms in FDI-connected industry-regions are three-time
more affected by demand shocks. Hence, most of the trade impact is channelling through
the combined network of international trade and ownership relationships.
Our results then demonstrate that firms operating in industry-regions where the two
networks - trade and FDI - overlap the most are more severely affected, compared to the
rest of firms operating in industry-regions with a lower proximity of the two networks. Our
quantification is that firms operating in industry-regions with largely overlapping trade and
ownership networks are affected twice as much, compared to firms in other regions with
more limited overlap. And recall that even the latter firms are more impacted than firms in
regions with no FDI involvement.
Lastly, even unconnected firms are much more affected in connected regions: the
explanation is that global business networks transmit the demand shock to firms that are
not themselves engaged in international ownership, as a consequence of business
relationships between connected and unconnected firms in the considered industry-region
(think of subcontractors for instance).
Another piece of evidence provided by our exercise is about the indirect impact of a trade
shock. We already identified some indirect impact above, as non-FDI connected firms could
well be more affected by the demand shock as a consequence of the presence in their
industry-region of connected firms. The type of indirect link we are considering now is
different. An example of the indirect effect corresponding to demand shocks’ spillovers
across industry-regions, is a firm located in Barcelona and operating in the mechanical
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industry will be affected indirectly by the demand shock faced by Bizkaia (by firms operating
e.g. in Bilbao, as the result of the industry-destination orientation of the Basque
autonomous community exports). We show that that above one-third of the total impact of
the demand shock is channelling through indirect effects across regions and industries of a
given country.
We also show that around 30% of the impact channels through domestic spillovers and that
that domestic spillovers are more than three times larger in industry-regions connected with
other regions of the same country, within the same industry: external demand shocks are
largely transmitted within the boundaries of the firms across the different regions of a given
country.
Our last set of results is about the demand shock of the Covid 19. Three main conclusions
emerge from our simulation exercise: first, the shock transmitting through trade and FDI is
on average higher than that transmitting through trade only, confirming that ownership
connections are amplifying the transmission of shocks within boundaries of the firms.
Secondly, geographical differences exist within each country: in all of the three, the
Southern part is on average less connected to foreign markets than the rest of the country.
In contrast, in Spain and France the most economically developed districts contribute largely
to the sectoral impact: Barcelona, Madrid, Ile-de-France and Haute-Garonne. The Italian
situation again reflects the heterogeneity of its economic structure: Turin, Florence, Rome,
Milan and Prato are districts respectively specialized in the five most impacted sectors.
Lastly, looking at firms outcomes, while the Covid-19 shock is expected to reduce TFP
growth in the medium term, on average up to 0.8 percentage points for FDI-connected
districts, within locations the impact of contraction in foreign demand can reach 2.2
percentage points of TFP growth for connected industries (as for example the French Motor
vehicles industry in Hauts-de-Seine).

4.

Conclusions and future steps

Our conclusions are clear-cut. Global shocks are transmitted through trade networks and
this transmission is largely mediated by firms’ ownership networks. Firms operating in FDIconnected industry-regions are three-time more affected by external demand shocks.
Moreover, firms operating in industry-regions with largely overlapping trade and ownership
networks are affected twice as much. Also, unconnected firms that are not themselves
engaged in international ownership are also indirectly affected by external demand shocks,
as a consequence of business relationships between connected and unconnected firms.
Above one-third of the total impact of the demand shock is channelling through indirect
effects across regions and industries of a given country. Importantly, domestic spillovers
have been shown to play also a big role in the transmission of external demand shocks.
Finally, we exploit the exogeneity of the Covid-19 shock to provide descriptive evidence of
our conceptual and empirical approach. We show that the drop in foreign demand triggered
by the pandemic has mainly transmitted to districts connected to the international
ownership network. At the sectoral level, there are no particular differences concerning
impacted sectors between the considered countries. From a policy perspective, our findings
stress that the impact of foreign shocks is not limited to firms engaged in international
business through commercial or ownership connections. All firms operating in exposed
Page 10 of 11
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industry-regions are affected because of their business relationships, and this result extends
to firms operating in a different region and/or sector of the affected country. From the point
of view of firms operating in the three EU Member states covered by our analysis, the
economy has really become global. Shocks are transmitted across borders by trade and/or
within the boundaries of the firms because of decisions made by headquarters. And
international shock is even transmitted across regions of a given country, as a result of
complex business relationship, commerce or ownership, between domestically located
firms.
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Abstract
International demand shocks are transmitted within the trade and ownership firms’ networks and impact directly or indirectly domestic firm productivity and labor misallocation.
Considering manufacturing firms for Italy, Spain and France over the period 2009-2017, we
quantify these transmission channels from the global economy to the domestic firms, and
within the domestic economy across locations, sectors and firms. We compute international
demand shock as plausibly exogenous to individual firms, based on a theory consistent trade
equation controlling for the impact of any confounding effect. Our results confirm that global
shocks are transmitted through trade networks and that this transmission is largely mediated
by firms’ ownership networks both across and within the borders of the three countries.
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1

Introduction
How globalization, global competition and foreign demand shocks affect domestic firms’ productivity and the reallocation of resources across firms has been extensively studied in the empirical
literature and economic theory provides sound foundations for the underlying mechanisms. Import competition drives the least productive firms out of the market, while the most productive
firms benefit from foreign demand and thrive (Melitz 2003). In presence of multi-product firms,
the within-firm product selection adds to the previous selection mechanisms (Mayer, Melitz &
Ottaviano 2014).
A related issue is how shocks are transmitted within the trade and ownership firms’ networks
and affect their performance. Highly integrated county-pairs exhibit higher business cycle correlation (Frankel & Rose 1998), not only because they are facing common shocks (Imbs 2004) but
also because cross-border trade is transmitting the shocks through exports or vertical production
linkages between sectors (Di Giovanni & Levchenko 2010).
Combining these two frameworks helps to understand the microeconomic origins of aggregate business fluctuations: idiosyncratic shocks to individual firms, or idiosyncratic reactions to
common shocks, do not wash out in the aggregate either due to the fat-tailed distribution of
productivity and firm size (Gabaix 2011, Di Giovanni & Levchenko 2012, Bricongne, Carluccio,
Fontagné, Gaulier & Stumpner 2022), or because vertical linkages and related business networks
generate co-movements between firms (Acemoglu, Carvalho, Ozdaglar & Tahbaz-Salehi 2012,
Carvalho 2014). The latter explanation, suggesting the possibility of “cascade effects” whereby
productivity shocks to sectors or firms propagate throughout the economy, accounts for about
two-thirds of the contribution of firm-specific shocks to the aggregate fluctuations (Di Giovanni,
Levchenko & Mejean 2014).
Within firms multinational transactions (through affiliates) also play a role in the transmission
of shocks to, and among, firms (Kleinert, Martin & Toubal 2015, Cravino & Levchenko 2017,
Di Giovanni, Levchenko & Mejean 2018, Boehm, Flaaen & Pandalai-Nayar 2019, Bena, Dinc
& Erel 2020). Firm-to-firm connections therefore contribute to explain why domestic firms are
indirectly affected by foreign shocks through their business network (Carvalho, Nirei, Saito &
Tahbaz-Salehi 2020, Dhyne, Kikkawa, Mogstad & Tintelnot 2020, Barrot & Sauvagnat 2016).

2

Indeed, firms are localized in space. Within each country, region-industry pairs will adjust differently to foreign shocks because of complex ownership structures and business networks of local
firms. The research question of this paper is therefore to quantify how foreign shocks affect domestic firms productivity and labor misallocation within industries and districts, as a consequence
of their trade and ownership networks. Using firm level and regional data, we aim to reveal these
transmission channels, controlling for the confounding factor of the firm’s industry-region competitiveness. The transmission channels we consider are from the global economy to the domestic
firms, and within the domestic economy across districts, sectors and firms, connected through
business relationships (either Foreign Direct Investment – FDI thereafter – or within country
business groups).
Instead of relying on idiosyncratic firm-specific shocks correlated with the firm performance,
we first compute an aggregated Market Access shock which is common to all firms in a given
administrative district (based on the European “Nomenclature of territorial units for statistics”,
NUTS3 level) and industry (2-digit NACE rev 2). Being computed as the variation in conditional
import demand of foreign countries (from a structural gravity estimation), the resulting vector of
external shocks can be considered plausibly exogenous to individual firm productivity. Moreover,
external shocks are evaluated at a given level of competitiveness of the exporting industry-district
the firm belongs to, as we consider the variation in import demand at destination excluding our
countries of interest own exports. As a result, the usual export competitiveness channel (being
the aggregate realization of individual firms productivity shocks) is therefore silenced.
This exercise is performed on manufacturing firms operating in three European countries –
France, Italy and Spain – for which we know their precise location and industry in each of the
three countries. Starting from industry-location specific shocks we evaluate the role of ownership
network on their diffusion within a country. In light of the relevance of indirect shocks on firm
performances (Dhyne et al. 2020, Huneeus 2018) we investigate whether foreign shocks on a given
location propagate to connected locations throughout domestic production networks.
The contribution of this paper is to estimate, for a given level of competitiveness of the exporting country, how exogenous external demand shocks impact firm performance – i.e. productivity
and labor misallocation– while separating both their direct (location specific) and indirect impact.
The latter impact is modeled as the spillover effect from other locations through domestic network
3

of trade and investments. Importantly, demand shock is likely to be exogenous to changes in firm
productivity, as computed from a theory consistent trade equation cleaning the variation from
any confounding effect. We finally test our conceptual and empirical framework by providing an
estimate of the expected impact of the Covid-19 shock on firm level outcome, showing for each of
the analyzed countries the most impacted districts and sectors.
This paper speaks to the literature addressing productivity spillovers within the international
and regional networks of the firms. Buyer-supplier relationships and the structure of the production network of the firm affect its productivity (Bernard, Moxnes & Saito 2019). Production
networks amplify regional or local shocks on productivity as a result of sectoral and interregional linkages (Caliendo, Parro, Rossi-Hansberg & Sarte 2018). Local demand shocks propagate
through the firm’s internal networks, across regions, and impact employment at the plant level
as a result of optimal within firm labor allocation (Giroud & Mueller 2019). Beyond the borders
of the firm, after the setting of a large manufacturing plant in a certain location, productivity
spillovers propagate throughout the other regions of the economy through the networks of multiregion firms (Giroud, Lenzu, Maingi & Mueller 2021). Our contribution is i) to combine firm-level
evidence on productivity and labor misallocation in the regions of three European countries with
industry-region data and international trade data; ii) to rely on a theoretically consistent exogenous conditional demand shock; and iii) to quantify how firms’ trade and ownership networks
transmit these shocks and ultimately affect their outcomes, within industries and districts. We are
therefore able to distinguish the direct transmission channels from external demand shocks to the
district sector-year in which a firm operates, from the spillover flowing across districts and sectors
within each country (the indirect channel). Our strategy is conducive to a series of novel results.
We show that i) most of the foreign demand impact is channeling through the combined network
of trade and ownership relationships: firms operating in a district-sector with largely overlapping
trade and ownership networks are twice as much affected; ii) the impact of a demand shock is 50%
higher for firms connected to foreign markets through FDI; iii) global business networks transmit
the demand shock to firms that are not themselves engaged in international ownership, but are
located in a connected regions; iv) concerning misallocation, undersized firms faced by a positive
foreign demand shock distribute returns away from the labor share instead of growing; and v)
two-third of the total impact of an external demand shock is channeling through spillovers across
4

different districts of a given sector-country.
The rest of the paper is organized as follows. Data and construction of variables are described
in the Section 1. Section 2 details the empirical analysis, while Section 3 discusses the results.
Section 4 offers some concluding remarks.

1

Data description and variable construction

Our main source of firm data is the commercial dataset Orbis1 from which we extract a comprehensive panel of manufacturing firms in Italy, Spain and France over the period 2009-2017.
Importantly, the estimation panel is built as the recollection of different vintages of the database
as to ensure the greatest yearly coverage. Three types of information are retained: i) firms’ annual balance sheets, from which we source revenues, value-added, total employment and capital
stock; ii) headquarter location (NUTS 3, referred to as “district” thereafter) and main sector of
activity (2-digit NACE rev. 2); iii) firm global ownership network (in year 2007). We choose this
year because it is prior the start of our estimation sample and to the 2008 financial crisis that
contributed to reshuffling ownership networks. In such a way, the distribution of ownership connections is likely to be “pre-determined” to the external demand shocks tackled in the empirical
analysis. Based on this information, we build both firm-specific and district-specific linkages with
foreign countries as well as with other districts within a given country.
The main outcome variable of our analysis is the variation in firm productivity and misallocation vis-à-vis a change in external demand, conditional on the unobserved time-varying
characteristics of the district and sector in which the firm operates.2 .
The firm level outcome variables we focus on are: i) labor productivity (measured as the log
of value added – VA – per worker, LPitV A ); ii) revenues per worker (in logs, LPitREV ); iii) Total
Factor Productivity (TFP) (computed using both a Cobb-Douglas, T F PitCD , and a translog,
T F PitT L , production function); iv) absolute labor misallocation (|GAP L |TitL ). Labor misallocation
1

http://www.bvdep.com
Baseline estimation is conducted using linearly interpolated values of firms’ balance sheets variables. As a
robustness check we report our main estimation results using non interpolated values in the Appendix, results are
barely affected.
2
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is computed following Fontagné & Santoni (2019) and Petrin & Sivadasan (2013) as:


|GAP L |TitL = ln |V M PitL − wit |

(1)

where wit is the marginal cost of labor3 , and V M PitL its marginal product from:
V M PitL = ϕlit

Pit ∗ Qit
Lit

(2)

with ϕlit that is the labor elasticity estimated from a translog production function. A positive
labor gap implies that the marginal product of labor is higher than its marginal cost, and therefore
the firm is likely undersized. The opposite is true when the gap is negative. In absolute terms,
the higher the absolute gap, the higher is the firm deviation from its “optimal” size.
The main variable of interest is the external demand shock. As trade flows at the firm level
are credibly endogenous, we opt for measuring the external demand shock at the district-sectoryear level. For the three countries we are interested in (i.e. France, Italy and Spain), we build
plausibly exogenous (to the individual firms in a given district) demand shocks by combining
foreign countries’ conditional import demand with pre-determined trade shares in a shift-share
fashion. The shift component measures the conditional import demand of foreign countries using
the BACI dataset (Gaulier & Zignago 2010). The set of foreign destinations d considered in the
calculation includes the full array of destination markets in the world4 excluding France, Italy
and Spain. We purge import demand from Origin-sector-time (γokt ) and origin-destination-sector
(νodk ) unobserved characteristics using the following structural gravity model:

ln(Xodkt ) = β0 + γokt + δdkt + νodk + εodkt

(3)

By virtue of the gravity principles, the destination-sector-time fixed effects, δdkt , map to the
theoretical Inward Multilateral Resistance (IMR) term of each destination, thus capturing the
theory consistent determinants of demand for each destination-sector-year triplet, see for example
Bakker (2021).
3
4

Since we do not observe the salary paid to the marginal employee, we use the average wage as a proxy.
Approximately 180 countries as recorded in the CEPII-BACI dataset
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We compute district-sector-destination specific export shares, wjdk,2009 , at the beginning of the
estimation sample – in order to derive a pre-determined exposure to external demand shocks –
using trade data at district-sector level for each country:

wjdk,2009 =

Xjdk,2009
D
P
Xjdk,2009

(4)

d=1

where Xjdk,2009 are exports by district j to country d in sector k in 2009. “Italian National
Institute of Statistics (ISTAT)” and “Ministero de Industria, Comercio y Turismo” provide trade
data disaggregated by sector, district and destination market for Italy and Spain respectively. As
an example, we observe exports from the district of Turin to Japan, in the automotive sector
(division 29 of NACE rev. 2). Unfortunately, this information is not ready available for France
at the district level, hence we proceed differently. Transaction-level export data of the French
customs provide information on the destination of exports for each French manufacturing firm
by destination market, product and year.5 The Stocks d’entreprises database documents the
precise location of exporting firms on the French territory. Thanks to the common administrative
identifier, we are able to merge the two databases and obtain the corresponding information for
France.
Finally, we derive the market access term for each district-sector-year, M Ajkt , by aggregating
destination market IMR terms, i.e. shift, using predetermined district-sector-destination export
shares as follow:
M Ajkt =

D
X

wjdk,2009 ∗ exp(δ̂dkt )

(5)

d=1

1.1

Spillover Effect

So far we model the direct transmission channels from external demand shocks to the districtsector-year in which a firm operates. The last step is to drill into the indirect transmission channel,
defined as the internal transmission of the direct external shocks to the three countries considered
(i.e. spillover flowing across districts and sectors within each country). We will loosely call this
channel the “spillover” effect.
5

Lionel Fontagné thanks the Direction Générale des Douanes et Droits Indirects for granting access to the
Statistics of External Trade.
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To construct this measure we need trade flows between districts within countries, i.e. internal
trade. Unfortunately, trade between districts is not reported in official statistics. Again, we
build on the gravity framework to proxy intra-national trade connections within France, Italy and
Spain. For a given industry k, we calibrate trade elasticity to physical distance, βk , from a gravity
estimation using country-by-country trade flows between EU28 State Members.6 . Consistently
with the gravity theoretical prediction, we derive the “virtual” trade between districts in a given
country and sector, ln(X̃jj 0 kt=2009 ), as the product of origin and destination economic mass7 and
the strength of bilateral frictions, measured as the geodesic distance between districts’ centroid
and the industry level (distance) elasticities estimated over the intra EU28 trade flows:





 GDP

jkt=2009 ∗ Ej 0 kt=2009 
ln(X̃jj 0 kt=2009 ) = ln 
 + βk ln(Distancejj 0 )
J
P


GDPjkt=2009

(6)

j=1

where GDPjkt=2009 is exporter GDP in jkt = 2009; Ej 0 kt=2009 is importer expenditure in jkt =
J
P
2009;
GDPjkt=2009 is the aggregate GDP for each country; βk is trade elasticity of industry k,
j=1
0

and Distancejj 0 is the distance in km between the centroid of district j and j .8
Using the matrix of “virtual” trade from Equation 6 we construct within-country shares
w̃jj 0 kt=2009 as:
w̃jj 0 kt=2009 =

X̃jj 0 kt=2009
J
P
X̃jj 0 kt=2009

(7)

j 0 =1,j 0 6=j

The construction of the indirect shock mimics that of the direct one, aggregating external
demand shock of connected district M Aj 0 kt :

Spilljkt =

J
X

w̃jj 0 kt=2009 ∗ M Aj 0 kt

(8)

j 0 =1,j 0 6=j
6

Industry specific (2-digits NACE rev. 2) trade elasticity to physical distance is estimated by running, for each
industry k, the following regression: ln(Xij(k)t ) = β0 + β(k) ln(Distanceij ) + F Eit + F Ejt + εij(k)t where i is the
exporter country, j the importer country, both of them within EU-28, and t goes from 2009 to 2017. Given that
we consider trade flows within the single EU market, clear of tariffs and Non-Tariff Barriers, we can safely assume
that such elasticities equally apply at the sub national level.
7
Measured as the in-sample aggregation of gross production of the firms located there.
8
We only consider “virtual” trade flows above 1,000 e.
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2

Empirical analysis

In this section we present our empirical strategy to study the impact of an external demand shock
on firm-level outcomes. All firms i in a given district j operating in sector k in year t face the
same external demand shock, i.e. market access, M Ajkt . Being computed as conditional import
demand from the rest of the world excluding France, Italy and Spain and controlling for district
and industry unobserved time-varying characteristics as well as firm time-invariant factors, the
estimated effects are plausibly exogenous to individual firms productivity shocks. The first set of
regressions read as follow:

∆5 Yit = β0 + β1 ∆5 M Ajkt + γjt + δkt + ∆5 εit

(9)

where the dependent variable of Equation 9 may take the form of: labor productivity, ∆5 LPitV A ;
log revenues per worker, ∆5 LPitREV ; Total Factor Productivity, under a Cobb-Douglas, ∆5 T F PitCD ,
or a translog production function, ∆5 T F PitT L . The operator ∆5 indicates a 5-year difference.
Individual firm fixed effects are thus removed from the estimation and γjt and δkt controls for
district and industry time trends. As the main variable of interest varies only by district industry
and year standard errors are clustered at the district-sector-year and the firm level. Estimation
results are reported in Table 2.
We extend the analysis to test the role of ownership linkages in the transmission of external demand shocks. Using information on the parent/subsidiary locations, we partition M Ajkt according
to the degree of “FDI exposure” in a given district-industry cell. By looking at the pre-determined
ownership network in year 2007 we separate M Ajkt between district-sectors internationally conF DIjk =1

nected through a foreign parent/subsidiary linkage, ∆5 M Ajkt

, and district-sectors exposed

to external demand shock only through trade.
We further refine the analysis by investigating the degree of synchronization between trade
and ownership networks. To proceed, we first compute the Euclidean distance between trade and
F DIjk =1

ownership networks, ρ; and then split M Ajkt

pc

ρ≥90
between district-sectors with high, F DIjk=1

and low synchronization.
F DIjk =1

Furthermore, as an additional measure of the degree of “FDI exposure” we split the M Ajkt
pc

#f di≥90
according to the number of firms with a foreign ownership linkage, F DIjk=1
. Results for
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productivity related outcomes are shown in Table 2 whereas results looking at labor misallocation
are reported in Table 3.
Our last set of equations aims at quantifying the indirect effects of external demand shocks
spreading through domestic linkages. The estimated equation now reads as follow:

∆5 Yit = β0 + β1 ∆5 M Ajkt + β2 ∆5 Spilljkt + γjt + δkt + ∆5 εit

(10)

Equation 10 looks at both productivity and labor misallocation adding to the direct effect of
∆5 M Ajkt the indirect one channelling through domestic trade and ownership linkages, Spilljkt .
The domestic transmission channel is modelled using inter-district intra-national “virtual trade”
at the sectoral level, projected by means of a gravity equation embarking production at origin
and income destination, geodesic distance between districts centroids and an elasticity of trade to
distance recovered from international intra-European Union trade flows. Mirroring the analysis
of F DIjk , we split the spillover variable between district-sector with/without domestic ownership
connections; where DDIjk = 1 indicates that a district-sector is linked to other districts within a
country through domestic direct investments.

3

Results

This section presents the results of the econometric analysis described in Section 2 and then
provides a quantification of the expected impact of the Covid-19 related shock based on the
estimated elasticity of domestic productivity to foreign demand shocks. Furthermore we detail
the expected impact of the pandemic induced foreign demand collapse by districts and sectors in
France, Italy and Spain (based on their pre-pandemic sectoral specialization and global production
linkages).

3.1

The impact of foreign demand shocks

Table 2 considers the impact of a foreign demand shock on different measures of firm productivity
controlling for firm specific unobservable factors as well as for district-year and sector-year macroeconomic trends.
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For all the different measures of firm productivity, column (a) to (d), the estimated parameter
of MAjkt is positive and significant, confirming that labor productivity of domestic firms tends
to co-move with foreign demand (Kleinert et al. 2015, Bakker 2021, Di Giovanni, Levchenko &
Mejean 2020). Quantitatively, a 10% increase in foreign demand faced by a district-sector implies
an increase of firm productivity in that district-sector of about 0.4%. Global shocks are thus
transmitted to domestic firms through trade networks, as expected.
Table 1: Trade direct impact

Dep. var:

∆5 LPitV A
(a)

∆5 LPitREV
(b)

∆5 T F PitCB
(c)

∆5 T F PitT L
(d)

∆5 M Ajkt

0.037**
(0.0166)

0.034**
(0.017)

0.044***
(0.014)

0.042***
(0.019)

Observations
R-squared
FEs
Cluster
Country

569,389
0.009
jt kt
i jkt
all

571,166
0.012
jt kt
i jkt
all

567,354
0.014
jt kt
i jkt
all

567,354
0.014
jt kt
i jkt
all

Notes: Clustered standard errors in parentheses. *** p < 0.01, **
p < 0.05, * p < 0.1. “Country all” means France, Italy and Spain
pooled.

Table 2 separates the impact of foreign demand shock according to the local FDI exposure
(by district and sector). The dependent variable is the TFP (based on a Trans-Logarithmic
production function, TL), ∆5 T F PitT L . Columns (a) and (b) show that the transmission is largely
mediated by firms’ ownership networks. On one hand, district-sectors with no FDI connection
F DIjk =0

(MAjkt

) are statistically not affected by foreign demand shocks. On the other hand, firms in
F DIjk =1

FDI-connected district-sectors (MAjkt

) are strongly affected by foreign demand. Hence, most

of the foreign demand impact is channeling through the combined network of trade and ownership
relationships. This effect holds also when controlling for country-sector-year fixed effects (Column
b).
We further decompose in column (c) of Table 2 the effect of a demand shock by considering the
intensity of the overlap between trade and ownership networks. The dummy variable ρ is taking
the value of 1 for the districts-sectors in which the overlap between trade and FDI networks is
F DIjk=1

above the sample median. The interaction between MAjkt

and the dummy ρ tells us how

firms operating in district-sectors where the two networks – trade and FDI – overlap the most
11

react to foreign shocks, compared to firms operating in district-sector with a lower proximity
of the two networks. The estimated coefficients from column (c) reveal that firms operating
in a district-sector with overlapping trade and ownership networks are twice as much affected
compared to firms operating in district-sectors with more limited overlap. The parameter for
district-sector with no FDI involvement is again not statistically different from zero, suggesting
that, in our sample, ownership linkages are the main transmission channel of foreign shocks with
trade operating as a magnifier.
In column (d) we split firms operating in FDI-connected district-sectors according to the
intensity of the district-sector exposure, using the dummy 1D. The variable 1D takes the value
of 1 for the district-sectors above the 90th percentile of the number of investments. Firms in
district-sectors in the first decile of the distribution are about twice as much affected than firms
in district-sectors with a lower level of FDI exposure. This evidence suggests that beyond the
documented impact of the intensive margin of FDI exposure, the extensive margin is playing a
role in shaping the overall effect.
In column (e) we focus on the sub-population of firms operating in FDI-connected districtsectors, and split them according to their own connection (or not) with the dummy F DIi (taking
the value of 1 if the firm i is directly linked to foreign markets). Column (e) confirms that the
impact of the demand shock is 50% higher for connected firms, compared to unconnected firms
(both in connected districts). Interestingly, the estimated effect for firms not directly involved in
FDI, i.e. MAFjktDIi =0 , suggests that global business networks transmit the demand shock to firms
that are not themselves engaged in international ownership, but are located in a connected regions
(think of subcontractors relations for instance).
Table 3 focuses on the impact on labor misallocation. In column (a) we show that the same
impact at place for TFP (Table 2, column (a)) manifests also for labor misallocation. The magnitude of the coefficients for FDI connected district-sectors is also comparable a 10% increase in
foreign demand is associated with a 0.8% increase in labor gap. Columns (b) and (c) provide
evidence about the direction of this widening gap, i.e. whether this gap becomes more negative,
meaning that marginal cost of labor increases more than its marginal return, or, on the contrary,
whether it becomes more positive. Firms in FDI-connected district-sectors with negative gaps at
the beginning of the time rolling-window are not impacted by foreign demand shock, while firms
12

Table 2: The role of FDI

Dep. var:
F DIjk =0

∆5 M Ajkt

F DIjk =1

∆5 M Ajkt

(a)

(b)

0.010
(0.018)
0.078***
(0.017)

-0.012
(0.019)
0.064***
(0.019)

ρ=0
F DIjk=1

∆5 M Ajkt

∆5 T F PitT L
(c)

(d)

(e)

-0.012
(0.019)

-0.012
(0.019)

-0.012
(0.019)

0.056***
(0.019)

ρ=1
F DIjk=1

0.114***
(0.037)

∆5 M Ajkt

1D=0
F DIjk=1

∆5 M Ajkt

0.048**
(0.020)

1D=1
F DIjk=1

∆5 M Ajkt

0.110***
(0.032)

∆5 M AFjktDIi =0

0.062***
(0.019)
0.098*
(0.055)

∆5 M AFjktDIi =1
Observations
R-squared
FEs
Cluster
Country

567,354
0.014
jt kt
i jkt
all

567,350
0.015
jt okt
i jkt
all

567,350
0.015
jt okt
i jkt
all

567,350
0.015
jt okt
i jkt
all

567,350
0.015
jt okt
i jkt
all

Notes: Clustered standard errors in parentheses. *** p < 0.01, ** p <
0.05, * p < 0.1. “Country all” means France, Italy and Spain pooled.
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with positive gaps significantly increase labor misallocation by widening the gap between the
marginal return and the marginal cost of labor. This result, connected to the documented impact
on TFP, seems to indicate that the average improvement in the total efficiency in production of
the firm is distributed relatively more to capital than to labor. Therefore, faced by a positive
foreign demand shock, firms with positive misallocation gaps, i.e. undersized firms, prefer to stay
undersized distributing returns away from the labor share.

Table 3: Impact on labor misallocation
∆5 |GAP L |TitL

Dep. var:

F DIjk =0

∆5 M Ajkt

F DIjk =1

∆5 M Ajkt

Observations
R-squared
FEs
Cluster
Country

(a)

GAPit−5 < 0
(b)

GAPit−5 > 0
(c)

-0.058
(0.039)
0.087**
(0.041)

0.005
(0.070)
-0.036
(0.082)

-0.062
(0.049)
0.146***
(0.048)

561,717
0.006
jt kt
i jkt
all

165,142
0.017
jt kt
i jkt
all

396,573
0.012
jt kt
i jkt
all

Notes: Clustered standard errors in parentheses. *** p <
0.01, ** p < 0.05, * p < 0.1. “Country all” means France,
Italy and Spain pooled.

Finally, we study the indirect impact of a foreign shock, i.e. the diffusion of external demand
shocks through the domestic production network. Column (e) of Table 2 already provided evidence
of such effect, as the impact of a foreign demand shock manifests also for firms without foreign
ownership linkages. In Table 4 we consider a broader definition of spillover as detailed in Section
1.1. To give an example, a firm located in Barcelona and operating in the mechanical industry
may be indirectly exposed to the foreign demand shocks faced by her subsidiaries located in other
Spanish districts. The baseline results are reports in column (a) of Table 4. The point estimates
for the direct and indirect effects are both positive and significant and suggest that the diffusion
channel is relevant (although the spillover coefficient is less precisely estimated). Noteworthy,
column (b) reveals that diffusion effects materializes mostly through the domestic ownership
14

DDIjk =1

linkages, Spilljkt

, for both productivity and labor misallocation (column e). Overall, about

two-third of the total impact of external demand shock is channeling through indirect effects
across different districts of a given sector-country.
Table 4: Direct and indirect impact

Dep var:
∆5 M Ajkt
∆5 Spilljkt

∆5 T F PitT L
(a)
(b)
0.036**
(0.014)
0.058*
(0.033)

F DIjk =0

∆5 M Ajkt

-0.004
(0.056)
0.053
(0.101)

0.019
(0.038)
0.159*
(0.084)

F DIjk =1

DDIjk =0

∆5 Spilljkt

DDIjk =1

∆5 Spilljkt

567,354
0.014
jt kt
i Ckt
all
all

567,354
0.014
jt kt
i Ckt
all
all

(e)

-0.052
(0.049)
0.102*
(0.053)
0.130
(0.092)
0.174*
(0.104)

0.010
(0.018)
0.068***
(0.020)
0.031
(0.033)
0.102**
(0.043)

∆5 M Ajkt

Observations
R-squared
FEs
Cluster
Country
Sample

(c)

∆5 |GAP L |TitL
(d)

165,767
0.017
jt kt
i Ckt
all
GAP < 0

397,225
0.011
jt kt
i Ckt
all
GAP > 0

397,225
0.011
jt kt
i Ckt
all
GAP > 0

Notes: Clustered standard errors in parentheses. *** p < 0.01, ** p < 0.05,
* p < 0.1. “Country all” means France, Italy and Spain pooled.
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3.2

The Covid-19 shock

We conclude our analysis on the transmission of foreign demand shocks with a simple exercise that
intends to visualize and quantify the exposure of district-sectors of a given country to the foreign
demand shock triggered by the Covid-19 pandemic. This shock had an impact on the economy
through many channels, both on the supply- and demand-side, with important consequences also
linked to domestic lock-downs. Therefore, the following exercise is not an attempt to quantify
the whole impact, but rather an application of the framework presented above that exploits the
exogeneity of the Covid-19 shock.

We construct location-industry (jk ) specific Covid-19 shocks closely following the definition
of M Ajkt in Equation 5. The only difference is that, due to data limitations, we now use as
shift component the log-difference between sectoral imports by foreign countries in the first three
quarters of year 2020 with respect to the same period of year 2019. We consider 31 countries
which account for approximately the 80% of the exports of Italy, Spain and France9 . We then
obtain location-industry specific Covid-19 shocks, ∆M ACovid
, weighting the log-change in imports
jk
with the pre-determined (2009) export shares of the location-industry10 :

∆M ACovid
jk

=

D
X

wjdk,2009 ∗ (logMd2020 − logMd2019 )

(11)

d=1

To provide evidence of the different exposure of districts, we average district-sectors shocks
weighting by the share of each sector (jk) in a district (j) GDP11 :

∆M ACovid
j

=

K
X
k=1

GDPjk
∗ M ACovid
PK
jk
GDP
jk
k=1

(12)

On average, a typical sector-by-industry in our sample experiences a reduction in foreign
demand of about 10.4 percent (out of which 6.5 percent is due to FDI-connected industries within
9

We downloaded countries imports from the rest of the world at the HS6-digits level from Trade Data Monitor
and aggregated them at the 2-digits NACE rev. 2 industry level. Included countries are: Australia, Austria,
Belgium, Brazil, Canada, China, Czech Republic, France, Germany, Greece, Honk Kong, Hungary, India, Italy,
Japan, Morocco, Mexico, Netherlands, Poland, Portugal, Romania, Russia, Saudi Arabia, Singapore, South Korea,
Spain, Sweden, Switzerland, Turkey, UK, USA. Data for Australia are recorded for the period January-July.
10
Equation 4
11
We consider the sectoral composition in year 2009, prior to the estimation period.
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the district). Table 5 reports the most impacted locations and industries in Spain, France and
Italy. In almost all districts, listed in column (a), the major contribution to the shock is given
by FDI connected sectors listed in column (b). The only exceptions are the districts of Jaén for
Spain, Ardennes for France, and La Spezia and Potenza for Italy, marked with

∗

in column (b).

Looking at the sectors which contribute the most for each district, we have a dominance of Motor
Vehicles (NACE division 29) and related sectors such as Metal Products (NACE division 25),
Machinery and Equipment (NACE division 28), and Other Transport Equipment (NACE division
30).
The right panel of Table 5 lists the most impacted sectors, column (c), in each country. Motor
Vehicles (NACE division 29), Leather (NACE division 15), Transport Equipment (NACE division
30) and Apparel (NACE division 14) are the four most impacted sectors in all countries. The fifth
ones are Machinery (NACE division 28), Paper (NACE division 17) and Textiles (NACE division
13) for respectively Spain, France and Italy. The total shock is also in this case driven by the
contribution of FDI-connected district-sectors: only the Leather sector in Spain has a significant
contribution detained by district-sectors without FDI (i.e. Alicante).
Figure 1 and Figure 2 quantify the different exposure of French, Italian and Spanish districts
to the foreign demand shock due to the pandemic. In Figure 1 we report the expected impact
. Given the role of FDI in transmitting foreign
on T F P of the external demand shock ∆M ACovid
j
DI
shocks, in Figure 2 we split the contribution due to the sectors involved in trade only (∆M AnoF
,
j

Panel a) and in trade and FDI (∆M AFj DI , Panel b).
Figure 1 reveals the geographic distribution of most impacted districts within each country.
As for Spain, districts in North-West of the country have been more impacted: 4 out of 5 of the
main affects districts are located in this region, see Table 5 (Burgos, Zaragoza, Pontevedra and
Guipuzkoa). As for France, the most impacted districts are the ones close to the German, Belgian
and Swiss border (among them Doubs, Ardennes, Moselle). The district of Haute-Garonne, in
the South-West of the country, owes its large exposure to foreign shock to its specialization in
the aeronautic industry, an industry particularly penalized by the worldwide travel restrictions
imposed during the year 2020 to contain the spread of the epidemics. Finally, as concerns Italy,
most impacted districts are more geographically dispersed with respect to France and Spain: in
the North-West one of the most severely affected districts is Turin: which is the location, as
17

Table 5: COVID-19 foreign shock: most impacted districts and sectors by country

(a)

District (NUTS3)
main sector
(b)

(c)

Sectors (NACE)
main district
(d)

ES

Burgos
Zaragoza
Jaén
Pontevedra
Gipuzkoa

Motor vehicles (29)
Motor vehicles (29)
Motor vehicles (29)*
Motor vehicles (29)
Machinery (28)

Motor vehicles (29)
Leather (15)
Trans. equip. (30)
Apparel (14)
Machinery (28)

Barcelona
Alicante*
Madrid
Barcelona
Madrid

FR

H.-Garonne
Doubs
Moselle
Yvelines
Ardennes

Trans. equip. (30)
Motor vehicles (29)
Motor vehicles (29)
Motor vehicles (29)
Motor vehicles (29)*

Motor vehicles (29)
Leather (15)
Trans. equip. (30)
Apparel (14)
Paper (17)

Hauts-de-Seine
Paris
Haute-Garonne
Paris
Hauts-de-Seine

IT

La Spezia
Torino
Potenza
Pisa
Chieti

Metal products (25)*
Motor vehicles (29)
Motor vehicles (29)*
Leather (15)
Motor vehicles (29)

Motor vehicles (29)
Leather (15)
Trans. equip. (30)
Apparel (14)
Textiles (13)

Turin
Florence
Rome
Milan
Prato

Notes: column a reports the list of most impacted districts within a country and
column b the most impacted sector within the district. Column c lists the most
impacted sectors within a country and column d the most impacted district within
the sector. In column 2, ∗ denotes whether a sector-district is not (or marginally)
involved in FDI. The detailed estimated effects by district and sectors are reported
in the Annex, Table 6 and Table 7 respectively.
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the district of Potenza in the South of the country, of the main production facilities of FIAT
(one of the most sizeable car makers in the country). The other heavily affected districts are
scattered in the central-northern part of the country, due to the socio-economic industrial poles
that characterize the Italian economic structure: among them are Pisa in the west and Chieti in
the east of the country.
Figure 2 provides the decomposition of the Covid-19 shock according to FDI connections of
each district. Two main points emerge: first, the shock transmitting through trade and FDI,
Panel (b), is on average higher than that transmitting through trade only, Panel (a). The total
shock in the previous figure is mainly determined by the contribution given by FDI connected
sectors in each district. Secondly, geographical differences exist within country: in all of the three,
the Southern part is on average less connected to foreign markets than the rest of the country.
In Spain and France the most economically developed districts contribute largely to the sectoral
impact: Barcelona, Madrid, Íle-de-France and Haute-Garonne. The Italian situation again reflects
the heterogeneity of its economic structure: Turin, Florence, Rome, Milan and Prato are districts
respectively specialized in the five most impacted sectors.
Looking at firms outcomes, while the Covid-19 shock is expected to reduce TFP growth in the
medium term, on average up to 0.8 percentage points for FDI-connected districts, within locations
the impact of contraction in foreign demand can reach 2.2 percentage points of TFP growth for
connected industries (as for example French Motor vehicles industry in Hauts-de-Seine.12

12

The average effect is computed using the estimated coefficient from column d of Table 2, to quantify the impact
of foreign demand shock for FDI-connected sectors we use the estimated coefficients in column a of Table 2.The
detailed quantification for the most impacted locations and sectors in each country is reported in the Annex, see
Table 6 and Table 7 respectively.
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Figure 1: Impact of direct foreign shock on T F P
.66 - .80
.53 - .66
.40 - .53
.26 - .40
.13 - .26
0 - .13
No shock

Notes: The figure plots the impact on T F P of the external ∆M ACovid
shock using the estimated coefficients from
j
Table (column d). The geographical unit is NUTS3. A more intense color is associated with a more pronounced
drop in T F P . The reported impacts are percentage changes.

Figure 2: Decomposition of the impact of direct foreign shock on T F P
(a) Trade without FDI

(b) Trade and FDI
.66 - .80
.53 - .66
.40 - .53
.26 - .40
.13 - .26
0 - .13
No shock

Notes: The figure decompose the impact on T F P of the external ∆M ACovid
shock between locations connected
j
through trade and FDI F DIjk = 1 or only trade using the estimated coefficients from the main equation, Table
(column d). The geographical unit is NUTS3. A more intense color is associated with a more pronounced drop in
T F P . The reported impacts are percentage changes.
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4

Conclusion

This paper asked how globalization, global competition and foreign demand shocks affect domestic
firms’ productivity, with a focus on how shocks are transmitted within the trade and ownership
firms’ networks. To answer this question, we quantified how foreign demand shocks affect, directly
and indirectly, domestic firm productivity and labor misallocation, as the result of their trade
and ownership networks, at a given competitiveness level of the district-sector of the firm. The
transmission channels we considered are from the global economy to the domestic firms, and within
the domestic economy across districts, sectors and firms, accounting for business relationships and
the prevalence of Foreign Direct Investment relationships and of relations between firms belonging
to the same group within a country. An important element of our identification strategy worth
stressing is that the demand shock: i) is constructed such as to make sure it is exogenous to the
firm characteristics; and ii) is computed based on a theory consistent trade equation controlling
for the impact of any confounding effect.
We considered an extensive panel of manufacturing firms in Italy, Spain and France over the
period 2009-2017. Each firm has been identified according to the district and industry of operation. We addressed transmission channels through the export structure of these district-sectors,
through the international network of ownership connections between firms, and through the domestic business networks characterized by internal (i.e. domestic) trade and internal ownership
structures.
Our conclusions are clear-cut. Global shocks are transmitted through trade networks and
this transmission is largely mediated by firms’ ownership networks. Firms operating in FDIconnected district-sectors are eight-time more affected by external demand shocks. Moreover,
firms operating in district-sectors with largely overlapping trade and ownership networks, or
belonging to the first quantile of FDI distribution, are affected twice as much of firms in districts
with lower level of overlapping or FDI exposure. Moreover, unconnected firms that are not
themselves engaged in international ownership, but are located in an internationally connected
district-sector, are indirectly affected by external demand shocks, plausibly as a consequence of
local business relationships between connected and unconnected firms. Above two-third of the
total impact of the demand shock is channeling through indirect diffusion effects across districts
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and sectors of a given country: domestic spillovers have been shown to play also a big role in
the transmission of external demand shocks. Results hold for both firm productivity and labor
misallocation. As regards the latter, the shock transmits only to firms with positive misallocation
gaps, i.e. firms with a marginal product of labor higher than its costs.
Finally, we exploit the exogeneity of the Covid-19 shock to provide descriptive and graphical
evidence of our conceptual and empirical approach. We show that the drop in foreign demand
triggered by the pandemic has mainly transmitted to districts connected to the international
ownership network. At the sectoral level, there are no particular differences concerning impacted
sectors between the considered countries. Building on the regression coefficients estimated in the
empirical analysis, we measured a medium-term impact of the pandemic on firms’ TFP and labor
misallocation reaching 2.2 percentage points of TFP growth for the most impacted district-sectors.
From a policy perspective, our findings stress that the impact of foreign shocks is not limited
to firms engaged in international business through commercial or ownership connections. All
firms operating in exposed district-sectors are affected as a result of their business relationships,
and this result extends to firms operating in a different district and/or sector of the affected
country. From the point of view of firms operating in the three EU Member states covered by our
analysis, the economy has really become global. Shocks are transmitted across borders by trade
and/or within the boundaries of the firms as a result of decisions made by headquarters. And
international shock are even transmitted across districts of a given country, as a result of complex
business relationship, commerce or ownership, between domestically located firms.
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Appendix
Covid shock by location
The following tables report the detailed estimated effects by main district, Table 6 and main
sectors Table 7 by country. We obtain the average impact on each sector in each country by
aggregating district-sectors specific shocks weighting by the share of each district-sector (jk) GDP
on total national sector (k) GDP13 :

∆M ACovid
k

=

J
X
j=1

GDPjk
∗ M ACovid
PJ
jk
GDP
jk
j=1

(13)

Table 6: COVID-19 foreign shock: most impacted districts
District

∆M Aj

∆M AFj DI

DI
∆M AnoF
j

Main sector (NACE)

Impact on
∆T F P

ES

Burgos
Zaragoza
Jaén
Pontevedra
Gipuzkoa

-14.4%
-14.3%
-14.1%
-13.9%
-13.3%

-9.5%
-13.6%
-2.6%
-11.0%
-11.1%

-4.9%
-0.8%
-11.5%
-2.9%
-2.1%

Motor vehicles (29)*
Motor vehicles (29)*
Motor vehicles (29)
Motor vehicles (29)*
Machinery (28)*

-0.8%
-1.1%
-0.3%
-0.9%
-0.9%

FR

H.-Garonne
Doubs
Moselle
Yvelines
Ardennes

-17.9%
-16.4%
-15.9%
-14.4%
-14.3%

-17.9%
-14.7%
-15.0%
-14.3%
-6.4%

-0.1%
-1.6%
-0.9%
-0.1%
-7.9%

Trans. equip. (30)*
Motor vehicles (29)*
Motor vehicles (29)*
Motor vehicles (29)*
Motor vehicles (29)

-1.4%
-1.2%
-1.2%
-1.1%
-0.6%

IT

La Spezia
Torino
Potenza
Pisa
Chieti

-17.7%
-16.5%
-16.2%
-15.9%
-15.5%

-1.6%
-1 5.3%
-3 .4%
-1 3.3%
-8.8%

-16.1%
-1.2%
-12.9%
-2.6%
-6.7%

Metal products (25)
Motor vehicles (29)*
Motor vehicles (29)
Leather (15)*
Motor vehicles (29)*

-0.3%
-1.2%
-0.4%
-1.1%
-0.8%

Notes: ∆M Aj reports district demand shocks computed as Equation 12. ∆M AFj DI and
DI split ∆M A in two bins which consider demand shocks of sectors respectively
∆M AnoF
j
j
with and without FDI. The last column report the estimated impact on ∆T F P T L obtained
DI for their respective impact measured as the coefby multiplying ∆M AFj DI and ∆M AnoF
j
ficients of Table 2 (column a) for ∆T F P T L . Main sector (NACE) identifies the sector which
contributes the most to ∆M Aj , with the corresponding NACE heading. ∗ denotes whether
the sector is involved in FDI.

13

As before, we consider the sectoral composition in year 2009, prior to the estimation period.
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Table 7: COVID-19 foreign shock: most impacted sectors
Sectors (NACE)

∆M Ak

∆M AFk DI

DI
∆M AnoF
k

Main district

Impact on
∆T F P

ES

Motor vehicles (29)
Leather (15)
Trans. equip. (30)
Apparel (14)
Machinery (28)

-25.06%
-24.06%
-23.27%
-20.61%
-17.62%

-22.36%
-11.98%
-18.34%
-13.83%
-15.61%

-2.70%
-12.08%
-4.94%
-6.78%
-2.01%

Barcelona*
Alicante*
Madrid*
Barcelona*
Madrid*

-1.78%
-1.06%
-1.48%
-1.15%
-1.24%

FR

Motor vehicles (29)
Leather (15)
Trans. equip. (30)
Apparel (14)
Paper (17)

-31.04%
-23.43%
-18.57%
-16.82%
-14.19%

-27.94%
-18.35%
-17.88%
-13.72%
-9.86%

-3.10%
-5.08%
-0.68%
-3.09%
-4.33%

Hauts-de-Seine*
Paris*
Haute-Garonne*
Paris*
Hauts-de-Seine*

-2.22%
-1.49%
-1.41%
-1.10%
-0.81%

IT

Motor vehicles (29)
Leather (15)
Trans. equip. (30)
Apparel (14)
Textiles (13)

-25.47%
-22.24%
-19.27%
-16.04%
-13.86%

-22.54%
-15.96%
-12.30%
-11.28%
-11.66%

-2.93%
-6.28%
-6.97%
-4.76%
-2.20%

Turin*
Florence*
Rome*
Milan*
Prato*

-1.79%
-1.31%
-1.03%
-0.93%
-0.93%

Notes:: ∆M Ak reports sectoral demand shocks computed as in Equation 13 but using as weights
DI split ∆M A in two bins which consider
country sector weights. ∆M AFk DI and ∆M AnoF
k
k
demand shocks of district-sectors respectively with and without FDI. The last column report
DI for their
the estimated impact on ∆T F P T L obtained by multiplying ∆M AFj DI and ∆M AnoF
j
respective impact measured as the coefficients of Table 2 (col. 1) for T F P T L . Main district
identifies the district which mostly contributes to ∆M Ak . ∗ denotes whether the district is
involved in FDI.
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Robustness checks
In this section we report a set of additional results computed using revenues as measure of firm
performance. All the main results are qualitatively the same as in the one based on productivity
reported in the main text.
A1: Trade direct impact - I
Dep var

∆5 REVit
(a)

∆5 M Ajkt

(b)

(c)

(e)

(f)

0.0558***
(0.0193)

0.0076
(0.0207)

0.0050
(0.0208)

0.1224***
(0.0266)
0.1413*
(0.0722)

0.1073***
(0.0266)
0.1374*
(0.0710)

0.0803***
(0.0271)
0.1194*
(0.0709)

378,903
0.0118
jt
i jkt
all

378,903
0.0160
jt kt
i jkt
all

378,902
0.0174
jt okt
i jkt
all

0.0843***
(0.0158)

F DIjk =0

0.0558*** 0.0557***
(0.0193)
(0.0193)
0.1233***
(0.0261)
0.1174***
(0.0268)
0.2378**
(0.0973)

∆5 M Ajkt

F DIjk =1

∆5 M Ajkt

F DIjk =1,ρ=0

∆5 M Ajkt

F DIjk =1,ρ=1

∆5 M Ajkt

∆5 M AFjktDIi =0
∆5 M AFjktDIi =1
Observations
R-squared
FEs
Cluster
Country

(d)

378,903
0.0117
jt
i jkt
all

378,903
0.0118
jt
i jkt
all

378,903
0.0118
jt
i jkt
all

Notes: Clustered standard errors in parentheses. *** p < 0.01, ** p < 0.05, * p < 0.1.
“Country all” means France, Italy and Spain pooled.
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A2: Trade direct impact - II
Dep var

∆5 REVit

F DI =0
∆5 M Ajkt jk
F DIjk =1

∆5 M Ajkt

(b)

(g)

(h)

(i)

(j)

(k)

0.0558***
(0.0193)
0.1233***
(0.0261)

0.0553***
(0.0193)

0.0076
(0.0207)
0.1089***
(0.0261)

0.0078
(0.0207)

0.0050
(0.0208)
0.0823***
(0.0265)

0.0050
(0.0208)

F DIjk =1,1st D=0

0.1125***
(0.0265)
0.3613***
(0.1018)

∆5 M Ajkt

F DIjk =1,1st D=1

∆5 M Ajkt

Observations
R-squared
FEs
Cluster
Country

378,903
0.0118
jt
i jkt
all

0.1050***
(0.0261)
0.2413**
(0.1025)

378,903
0.0118
jt
i jkt
all

378,903
0.0160
jt kt
i jkt
all

378,903
0.0160
jt kt
i jkt
all

0.0781***
(0.0266)
0.2196**
(0.1047)
378,902
0.0174
jt okt
i jkt
all

378,902
0.0175
jt okt
i jkt
all

Notes: Clustered standard errors in parentheses. *** p < 0.01, ** p < 0.05, * p < 0.1. “Country
all” means France, Italy and Spain pooled.
A3: Trade indirect impact
Dep var

∆5 REVit
(l)

∆5 M Ajkt
∆5 Spilljkt

0.0506***
(0.0182)
0.0862
(0.0436)

F DIjk =0

∆5 M Ajkt

(n)

F DIjk =1

DDIjk =0

∆5 Spilljkt

DDIjk =1

∆5 Spilljkt

378,903
0.0118
jt
i okt
all

(o)

0.0380**
(0.0188)
0.0679
(0.0480)
0.0350
(0.0219)
0.0764***
(0.0281)
0.0653
(0.0419)
0.1559**
(0.0706)

∆5 M Ajkt

Observations
R-squared
FEs
Cluster
Country

(m)

378,903
0.0118
jt
i okt
all

0.0067
(0.0221)
0.0949***
(0.0282)
0.0435
(0.0476)
0.1755***
(0.0594)
378,903
0.0160
jt kt
i okt
all

378,903
0.0161
jt kt
i okt
all

Notes: Clustered standard errors in parentheses. *** p < 0.01,
** p < 0.05, * p < 0.1. “Country all” means France, Italy and
Spain pooled.
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