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Silvia Sopranzetti���

Abstract

!is paper provides an overview of the current productivity trends and 
their potential drivers exploring the impact of Global Value Chain (GVC) 
participation in the European economies and in the US in 2000-2014. More 
speci"cally, we investigate whether the reorganisation of the production acti-
vity and the adoption of new business models as captured by the extent of 
GVC  participation contributes to gain fresh insights about the factors af-
fecting the productivity slowdown in the advanced economies (12 European 
countries and the US). !en we test the linkages between productivity growth 
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and GVC  participation in an augmented production function framework and 
we "nd a positive and statistically signi"cant impact of forward and backward 
participation on productivity growth. We also address the main challenges in 
measuring GVC  participation and check the robustness of our econometric 
results using an Instrumental Variable (IV) approach. Data are gathered from 
WIOD and EUKLEMS.

Sintesi - Crescita della produttività e partecipazione alle catene globali del 
valore: evidenza empirica e principali problemi di misurazione

Questo lavoro fornisce una panoramica sulle recenti dinamiche della crescita della 
produttività e delle sue potenziali determinanti con riferimento all'impatto della parte-
cipazione alle catene globali del valore (CGV) nelle economie europee e negli Stati Uni-
ti nel periodo 2000-2014. In particolare, si analizza l’ipotesi che la riorganizzazione 
dell'attività produttiva e l'adozione di nuovi modelli di business, approssimati dall'in-
tensità della partecipazione alle CGV, possano o!rire nuove indicazioni sui fattori alla 
base del rallentamento della produttività nelle economie avanzate. L’analisi propone 
una valutazione della relazione tra crescita della produttività e partecipazione alle CGV 
nel quadro di una funzione di produzione che incorpori la partecipazione alle CGV. I 
risultati empirici evidenziamo un e!etto positivo e statisticamente signi"cativo della 
partecipazione sulla crescita della produttività. Nel lavoro, si esplorano anche le princi-
pali problematiche legate alle misure di partecipazione alle CGV. I dati utilizzati sono 
di fonte WIOD e EUKLEMS.

JEL Classi!cation: O30; F23.

Parole chiave: Crescita della Produttività; Catene Globali del Valore.

Keywords: Productivity Growth; Global Value Chains.
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1. Introduction

Labor productivity growth has been declining in advanced economies 
since the beginning of the seventies (Bergeaud et al., 2016) experiencing a 
pronounced deceleration after the Great Recession (Figure 1). Many di#erent 
explanations about the underlying causes of this so-called secular stagnation 
have been proposed so far but there is no consensus among researchers yet. 
Explanations vary from the view that the slowdown re$ects cyclical factors 
related to the "nancial crisis to the belief that the decline is driven by lon-
ger-standing structural factors: measurement errors, misallocation of produc-
tion inputs, changes in sectoral composition, reduction in the rate of technical 
progress and di#usion, the increasing necessity to adopt new business models 
to compete in the global market (ECB, 2017; Jona-Lasinio et al., 2019).

Figure 1  Labor productivity growth in the Euro Area, the US and Italy 
(% changes)

1RWH��7KH�¿JXUH�VKRZV�DQQXDO�JURZWK�LQ�JURVV�YDOXH�DGGHG�SHU�KRXU�ZRUNHG�LQ�,WDO\�DQG�($�����0DUNHW�(FRQRP\�DJJUH�
JDWH���DQG�LQ�WKH�86��%XVLQHVV�6HFWRU��

Source:�DXWKRUV¶�FDOFXODWLRQV�EDVHG�RQ�(XURVWDW�DQG�%($�GDWD�
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!e empirical evidence suggests that after the 2008-09 "nancial crisis, the 
slowdown of labor productivity in the United States and Europe has been 
driven primarily by a fall in Multi Factor Productivity (MFP) associated with 
a marked reduction of capital per worker (capital deepening). In this respect, 
recent studies indicate that the decline of capital accumulation has been de-
termined mainly by an accelerator response of investment to the prolonged 
demand weakness that contributed to reduce capital deepening (Ollivaud 
et al., 2018), thus negatively in$uencing MFP growth also via spillover ef-
fects (Jona-Lasinio et al., 2019). But the analysis of the drivers of the slow-
down across countries remains complex as there are relevant heterogeneities 
to be taken into account: some economies may require more emphasis on 
demand-side, as opposite to supply-side, driving factors. Additionally, the 
slowdown is becoming more puzzling because some countries are also ac-
tively participating to the globalization of the production activity assumed to 
generate productivity gains (Criscuolo and Timmis, 2017). !e aim of this 
paper is to provide fresh empirical evidence on the drivers of the slowdown by 
exploring the linkages between productivity growth and Global Value Chain 
(GVC) in a production function framework. In particular, we consider two 
modes of GVC  participation: 1) Forward (i.e. domestic value added embod-
ied in foreign exports), capturing the domestic value added content of gross 
exports and including the value added generated by the exporting industry 
during its production processes as well as any value added created from up-
stream domestic suppliers that is embodied in exports. !is measure is likely 
to be higher for countries (and sectors) involved in upstream production, 
with output and exports of that country feeding into the production and 
exports of downstream producers (i.e. forward integration); 2) Backward (i.e. 
foreign value added embodied in domestic exports), measuring the value of 
imported intermediate goods and services that are embodied in a domestic 
industry’s exports. !e value added can be generated from any foreign indus-
try upstream in the production chain. !e index of backward participation 
is used to evaluate to what extent the exports of a country are dependent on 
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imported content, the so-called backward integration. It is therefore likely to 
be higher if a country (or sector) is involved in downstream production.

In what follows, the analysis is structured into two steps: "rst, we o#er an 
overview of the current productivity trends and their potential drivers in the 
Euro area and in the US, then we investigate whether the participation to 
GVC  (both forward and backward) contributed to productivity growth over 
the last 15 years. !e paper is organized as follows. Section 2 provides an sum-
mary of the literature while section 3 illustrates the measurement challenges 
and the data used in the analysis. Section 4 o#ers some descriptive evidence 
about the drivers of the slowdown and the extent of countries’participation 
in GVC  and its correlation with productivity growth. Section 5 presents the 
empirical strategy and discusses the econometric results. Section 6 concludes.

2. Background Literature on GVC participation and productivity growth

!e rising relevance of global value chains in modern economies stimu-
lated new research e#orts investigating the linkages between industries and 
countries participation in GVCs and productivity gains (Jona-Lasinio and 
Meliciani, 2019; Criscuolo and Timmis, 2017). !ere are potentially several 
channels through which GVCs can foster productivity growth, Criscuolo and 
Timmis (2017) highlight some of them. First, there is the classical argument 
of gains from specialization: in a value chain, "rms can specialize in the acti-
vities in which they are relatively more e%cient and outsource the others (the 
analogous of product specialization in the classical literature on trade libe-
ralization). Second, GVCs participation can a#ect productivity by allowing 
"rms to have access to a larger variety of cheaper and/or higher quality and/or 
higher technology imported inputs. !ird, GVCs facilitate knowledge spillo-
vers stimulating the interaction between domestic "rms and multinationals. 
Finally, similarly to the case of international trade, GVCs can give "rms access 
to larger markets and increase competition, thus favoring the development 
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of the most productive "rms and inducing the exit of the least productive. 
However, taking a di#erent perspective, the relationship between GVC  par-
ticipation and productivity growth can be also explored following the litera-
ture dating back to Coase (1937), focused on the identi"cation of the forces 
driving the “make or buy” decision of a "rm and evaluating the pros and 
cons of both market transactions and vertical integration. In theory, GVC  
participation puts the "rm in the position of escaping from this dichotomy, 
as GVC  involvement allows to choose between a wide array of market-based 
governance arrangements. !e organization of the production process along 
a global value chain increases the extent of modularization, given the current 
level of technology, thus generating productivity gains. But Hortacsu and Sy-
verson (2007) "nd that value chain integration increases "rms’ productivity, 
but the cause is not vertical integration per se. !e productivity improvement 
is connected to the ability of operating in multiple ready-mix plants and to 
logistical advancements. 

More recently, Grossman and Rossi-Hansberg (2008) suggested that o#-
shoring and GVCs generate productivity gains as a result of the implied "ner 
international division of labor acting as factor-augmenting technical change. 
Also Li and Liu (2014) and Baldwin and Robert-Nicoud (2014) underscore 
a positive productivity e#ect from GVC  participation generated by increased 
competition, greater diversity in input varieties, learning externalities and te-
chnology spillovers. More up to date e#orts instead investigate the in$uence 
of vertical specialization on economic performance of countries participating 
in GVCs (Kummritz, 2016; Constantinescu et al., 2017). In particular, Kum-
mritz (2016), considering 54 countries and 20 industries over 5 years, "nds 
that an increase in GVC  participation leads to higher domestic value added 
and productivity independently of countries’ income levels. Using an instru-
mental variable approach, he shows that a one percent increase in backward 
GVC  participation stimulates an increase of 0.11% of domestic value added 
but there is no direct e#ect on labor productivity. On the other hand, a one 
percent increase in forward GVC  participation leads to 0.60% higher dome-
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stic value added and to 0.33% higher labor productivity. Constantinescu et 
al. (2017), using data on trade in value added from the World Input-Output 
Database, covering 13 sectors in 40 countries over 15 years "nd that partici-
pation in global value chains is a signi"cant driver of labor productivity.

3. Measures of GVC participation and data description

In this paper, we measure Global Value Chain (GVC) participation from 
WIOD data that track both the origin and destination of value added embod-
ied in gross exports and "nal demand, by country and sector.

!e indicators are based on the work of Koopman et al. (2010, 2014) 
extending the work of Hummels et al. (2001) and Johnson and Noguera 
(2012). Hummels et al. (2001) compute an index of vertical specialization 
accounting for the use of imported inputs in producing goods that are then 
exported. However, this indicator does not take into account country exports 
intermediates that are afterwards used to produce "nal goods abroad absorbed 
at home. By using input–output data for source and destination countries 
simultaneously, Johnson and Noguera (2012) overcome this limitation de"n-
ing value-added exports as income generated in a given source country that 
is embodied in "nal goods absorbed in a particular destination and compute 
the ratio to gross export as a measure of the intensity of production sharing. 
Finally, Koopman et al. (2010, 2014) provide an uni"ed framework that in-
tegrates the existing measures in block matrix formulation. !ey fully decom-
pose gross exports into value added components and connect o%cial gross 
statistics to value-added measures of trade.

Following this approach, gross export of a country, can be fully decom-
posed into two broad components (Figure 2): foreign value-added embedded 
in gross exports (1) (backward linkages) and domestic value-added in exports 
(2+3+4+5) . According to the type of goods domestic value added in export 
can be further decomposed into domestic value added embedded in export 
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of "nal goods (2) and domestic value added embedded in export of inter-
mediates (3+4+5). Finally, considering the "nal destination of absorption, 
domestic value added in export of intermediates can be break in: domestic 
value added in export in intermediates directly absorbed in the "rst destina-
tion domestic market (3); domestic value added in export in intermediates 
further used as intermediate inputs for exports by third countries (4 forward 
linkages) and domestic value added export in intermediates that is initially 
exported but ultimately returned home&embedded in imports from another 
country (5). 

By means of this decomposition we can generate the two standard in-
dicators for measuring GVC  participation: a) “Forward” (DVAX), assessing 
the extent to which domestic exports are used by foreign "rms as inputs to 
produce their own exports. !is is the ”seller-related” measure or supply side 
in GVCs; b) “Backward”(FVAX), measuring the extent to which domestic 
"rms use foreign intermediate value added for exporting activities. !is is the 
“Buyer” perspective or sourcing side in GVCs.

Figure 2  Decomposition of gross export in value added trade

Source: $XWKRU¶V�HODERUDWLRQ�EDVHG�RQ�.RRSPDQ������
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Backward participation is therefore likely to be higher if a sector is in-
volved in downstream production as opposed to Forward, which is likely to 
be higher for sectors performing mainly upstream productions. As a conse-
quence, the mechanisms through which GVC  participation may potentially 
a#ect productivity growth can di#er depending on the position of the "rm 
along the chain. In principle, backward activities favor the exploitation of 
complementarities between domestic and foreign capabilities and the access 
to more advanced foreign technology is potentially bene"cial for growth. For-
ward activities instead, increase exposure to new ideas and incentives to up-
grade the production process, thus facilitating gains from specialization.

Measurement method 
To compute the above measures of GVC  participation assume a G-coun-

try, N-sector production and trade system where matrix X  represents gross 
output that can be used either as intermediate or "nal good. Using the har-
monised input-output tables we derive A the matrix of input-output coe%-
cients, describing the units of intermediate goods needed for the production 
of one unit of gross output. Multiplying A and X  we obtain the matrix of 
goods for intermediate use. !e relationship between gross output, interme-
diate goods, and "nal demand goods can then be expressed as: 

 
X AX Y= +  (1)

 
With Y  being the matrix of goods for "nal use. !en rearranging the pre-

vious equation as X BY=  with: 
 

( )B I A 1= - -  (2)
 

where B is the Leontief inverse matrix. To obtain the GVC  indicators in gross 
export it is necessary to determine the value-added share matrix V  and the 
matrix of gross export E . Finally, multiplying V  by B and E , we get the ma-
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trix vae. For the general G-country N-sector case, this is as follows:
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In a simple example with two countries (i and j) and industries (k and l) 

we can zoom in to see the exact matrices content: 
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From the vae matrix it is possible to decompose gross exports into value 
added along four dimensions: source country, source industry, using country, 
and using industry. For instance, vaeikjl is the value added of industry k from 
country i in the exports of industry k from country j. De"ning ik as the do-
mestic country i industry k and jl as the foreign country j industry l, DVAX
of ik, the forward linkage indicator is obtained as:

DVAX vaeik ikjljl
= ||  (3) 
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with i l! . It represents the row sum of the elements of the vae matrix of 
country i sector k and is equal to the sum of value added from the domestic 
industry k of country i in the exports of all industries l in all foreign countries 
j.

FVAX of ik, the backward linkage indicator is obtained as:
  

S S E E2 2 2 2 2~ ~U U U= +  (4)

with i l! . It represents the column sum of the elements of the vae matrix of 
country i sector k and is equal to the sum of value added from all industries l 
of all foreign countries l in the exports of industry k in country i.

Similarly, it is also possible to decompose value added according to "nal 
demand (Timmer et al. 2013) in fact, the the directly importing country 
often di#ers from the ultimate destination where the good is absorbed by 
"nal demand. !ose indicators di#erently from those based on export tracks 
not only the value added traded in the production of exports, but also value 
added embedded in domestic and international "nal demand, consumed as 
a "nal goods. If we assume to have the same a G-country, N-sector produc-
tion and trade system as before, to compute the indicator in "nal demand is 
necessary to apply the same decomposition used for the ones in gross export 
therefore we have to multiply the Leontief inverse B for the value added ma-
trix V  to obtain the value added share matrix BV  but, di#erently from the 
indicators in gross export we multiplay BV  by the matrix of "nal demand F , 
the ( ) ( )G N N# #  diagonal matrix with country i’s demand for "nal goods 
produced in country j sector k along the principal diagonal. !e "nal BVF 
matrix is the decomposition of global value added by combinations of coun-
ty-sector of origin and country-sector of "nal destination. Also in this case we 
can derive two di#erent indicators: the row sum of the elements of the BVF 
matrix of country i sector k is the domestic value added embodied in foreign 
"nal demand ( )DVAFD  in formula:
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DVAFD vafik ikjl
jl

= ||

and the column sum of the elements of the BVF matrix of country i sector 
k is foreign value added embodied in domestic "nal demand FVADD in 
formula:

FVADD vafik jlik
jl

= ||

Figure 3 shows the average values of domestic value added and foreign val-
ue added in export versus "nal demand for the countries and sectors included 
in our analysis. !e two indicators are correlated both in domestic and in for-
eign value added, however they are not perfectly correlated con"rmig the fact 
that they measure di#erent mode of participation in the global production 
network and the relation is di#erent for domestic and foreign value added. 
In particular the domestic value added measures in export and "nal demand 
are more correlated compared to the foreign ones and, for all the observations 
the indicator in "nal demand is higher than the one in export, which is not 
surprising considering that advanced countries (as the ones included in our 
sample) tend to participate more in "nal goods with respect to intermediates 
therefore they will show high indicator in domestic value added in "nal 
demand.
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Figure 3   'RPHVWLF�YDOXH�DGGHG�DQG�)RUHLJQ�YDOXH�DGGHG�LQ�H[SRUW�DQG�ÀQDO�GHPDQG

Source:�$XWKRU¶V�FDOFRODWLRQ�EDVHG�RQ�:,2'�

Along with GVC  indicators the database employed in this paper in-
cludes data on tangible and ICT  capital as well as standard growth ac-
counting variables such as output and labor input. !e source for GVC  
measures of participation is the World Input Output Database (WIOD) 
while the main source for output, labor, tangible and ICT  capital is the 
EU KLEMS database (see O’Mahony and Timmer 2009, for details). A 
set of control variables for the econometric analysis are gathered from the 
World Bank database. !e analysis covers the years 2000-20141for 12 
European countries (AT, BE, DE, DK, ES, FI, FR, IT, NL, PR, SE, UK) 
plus US and 30 Nace Rev 2 industries.

 

1 !e time coverage of our analysis is determined by the availability of WIOD data that are up to 2014.
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4. Descriptive evidence

4.1 Sources of productivity growth

We provide descriptive evidence on the sources of the slowdown 
adopting a standard growth accounting approach (GA)2 for 12 EU econo-
mies and the US over the years 2000-2015.

Figure 4   Contributions to labor productivity growth (%)

  
Note: 7KH�¿JXUH�FRPSDUHV�DYHUDJH�IDFWRUV�FRQWULEXWLRQ�WR�DQQXDO�JURZWK�LQ�JURVV�YDOXH�DGGHG�SHU�KRXU�ZRUNHG�LQ�
VHOHFWHG�DGYDQFHG�HFRQRPLHV�RYHU�WKH�SHULRGV�����������DQG������������)RU�WKH�SRVW�FULVLV�\HDUV��GDWD�UHIHU�WR������
�����IRU�,WDO\�DQG�6ZHGHQ��

Source: DXWKRUV¶�FDOFXODWLRQV�EDVHG�RQ�(8./(06�GDWD�

As a "rst step, we look at the traditional decomposition of the sources of 
growth and then we consider individual sectoral contributions to aggregate 
labor productivity growth. 

Figure 4 presents the standard sources of growth results before (2000-2007) 

2 1942 [Tinbergen, 1942], 1957 [Solow, 1957], and Griliches, 1967 [Jorgenson and Griliches, 1967] and 1976 
[Diewert, 1976].
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and after (2010-2015) the "nancial crisis for the sample economies. !e early 
2000s were characterized by heterogeneous performances among advanced 
economies, with some European countries (UK, Finland, Sweden) outpacing 
the performance of the US, while others (Spain, Italy and, to a lesser extent, 
France) lagging behind. Since 2007, however, productivity growth recorded a 
widespread decline converging towards historically low average growth rates 
across countries. In 2000-2007, labor productivity growth has been driven 
by capital deepening in Belgium, France, Italy, Spain and Denmark (ranging 
from 0.4 pp in Spain to 1.1 pp in Belgium), whereas MFP accounted for a 
major share of labor productivity growth (from 1.2 pp in the US to 3.1 pp 
in Finland) in the remaining economies. In the post-crisis period, the con-
tribution of capital deepening dropped signi"cantly in most of the European 
countries (-0.1 pp in Finland, 0.5 pp in Austria but 0.8 pp in Spain).

Over the same period of time, the MFP slowdown was even more pro-
nounced and widespread: the average growth rate was almost zero in the 
US and negative in the European economies3. In the pre-crisis years, MFP 
accounted for a large portion of the productivity growth rate di#erentials 
between the Mediterranean economies (Italy and Spain) and the other coun-
tries, providing a negative contribution (on average by 0.32 pp and 0.45 pp 
respectively) to labor productivity growth. After 2008-09, the contribution 
of MFP increased in Denmark, Germany, Italy and Spain, remained stable in 
Belgium, and decreased in the remaining economies. In Finland, France, Ger-
many and Spain, the slowdown in capital deepening and MFP growth was 
partly counterbalanced by an increase in the contribution from labor quality.

When we move to individual sectors’ contribution to productivity growth 
(tables A1 and A2 in the appendix), we "nd that Professional services have 
been the main drag on labor productivity growth in most countries, provid-
ing a positive contribution over the whole period only in Sweden, UK and the 
US. !en Wholesale and retail services boosted aggregate productivity growth 

3 However, excluding the crisis years, 2008 and 2009, from the calculations we get a di#erent and more varied 
picture
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in all advanced economies, although with a declining contribution besides the 
Mediterranean economies (Italy moved from an average of 0.11 pp in 2000-
2007 to 0.45 pp in 2010-2015, and Spain from -0.19pp to 0.57pp).

In 2000-07, labor productivity growth was mainly driven by services: 
Telecommunication services in France and Italy (contributing on average to 
0.28 pp and 0.26 pp, respectively), Financial services in Spain and Denmark 
(0.6), Wholesale services in Germany and Sweden (0.7) and in the US (0.6). 
Swedish productivity growth was also largely a#ected by the manufacturing 
of Electrical and optical equipment (0.7 pp) growing at remarkably high rates 
over this period. Between 2000 and 2007, Telecommunications experienced 
highly di#erentiated yearly rates of growth across countries recording 6% in 
Germany, 10% in Spain, 11% in Italy and Sweden, and 12% in France. At 
the same time, productivity growth was particularly high in Electrical and op-
tical equipment, increasing by 17% in the US, 15% in Sweden, 7% in France 
and Germany, and around 4% in Spain and 2% in Italy. !e very same sectors 
acting as the largest contributors to labor productivity growth before the crisis 
account for most of the slowdown observed at the aggregate level since 2010. 
Although the slowdown has been widespread across countries and sectors, a 
few exceptions emerge. Among them, Professional services and Wholesale 
and retail trade in Spain (with contribution increasing to 0.2 and 0.6 pp, 
accordingly), IT services and Transport equipment in Germany (respectively 
from 0.11 to 0.2 pp, and from 0.25 to 0.48pp), the whole manufacturing 
sectors in Spain and Italy.

5. Global Value Chain participation and productivity growth

In this section we merge the evidence on GVC  participation and produc-
tivity growth.

Figure 5 shows the average intensity of forward and backward participation 
over the years 2000-2014 distinguishing between the extent of participation 
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in two time periods: 2000-2007 and 2008-2014. !e sample countries dis-
play higher forward than backward participation but the scope of GVC  par-
ticipation varies signi"cantly across countries and sectors. Small open econ-
omies such as Belgium, Denmark and Netherlands import a larger amount 
of input from abroad (backward participation) while bigger countries such as 
the US and UK are relatively more involved in the GVCs as suppliers of value 
added. Italian forward participation is higher than the average of the sample, 
decreasing slightly in the second period, while backward participation is lower 
with an increasing trend after 2008. Overall, the degree of forward participa-
tion is relatively homogeneous across countries, while backward participation 
appears more heterogeneous. Backward participation has increased for all the 
countries in our sample after 2008 as opposed to forward participation show-
ing mixed trends. 

Figure 5 – Forward and Backward Participation 2000-07 and 2008-14
 

6RXUFH��DXWKRUV¶�FDOFXODWLRQV�EDVHG�RQ�:,2'�GDWD�
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Figure 6 - Forward and Backward Participation intra and extra EURO area

6RXUFH��DXWKRUV¶�FDOFXODWLRQV�EDVHG�RQ�:,2'�GDWD�

Figure 6 shows the average rate of participation distinguishing the partner 
economies those intra or extra euro area. Accounting for the currency area 
between dimension provides additional insights about a possible integrated 
market e#ect on the di#erent modes of participation. Economic integration 
might favor GVC  participation simply eliminating currency risk and tari#s. 
When production processes encompass multiple border crossings, as in GVC  
production, the trade costs are ampli"ed, and can a#ect the competitiveness 
of the entire value chain. Moreover, euro area countries present a shared busi-
ness climate potentially boosting participation via a reduction of intra-"rms 
monitoring costs. Our sample economies show stronger forward linkages in-
tra euro area compared to the extra euro area. !e di#erence is larger for UK, 
Spain and Finland and is mainly driven by the services sector . Backward link-
ages are instead more di#erentiated between countries. For half of the sample 
countries backward participation intra and extra euro area are comparable. 
However, Netherlands and Belgium show larger participation with extra euro 
area, mainly for manufacturing while Austria, Denmark and Sweden have 
stronger linkages within euro area. Italy has stronger forward participation 
linkages intra euro area mainly in manufacturing but larger backward partic-
ipation extra euro area.
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As the main goal of our analysis is to investigate if and to what extent 
global value chain participation is related to labour productivity growth, Fig-
ure 7 shows the relationship between the average rates of growth of labour 
productivity and GVC  participation (both for forward and backward) across 
the sample economies.

Figure 7  Labor productivity and GVC participation growth

Source: DXWKRUV¶�FDOFXODWLRQV�EDVHG�RQ�:,2'�DQG�(8./(06�GDWD�

We split our time span comparing average rates of growth before 
(2000/2007) and after the crisis (2008/2014). Productivity growth and GVC  
participation are positively and strongly related with slightly higher correla-
tion for forward compared to backward participation. On average forward 
and backward participation as well as productivity growth were relatively 
higher before the "nancial crisis.
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6. Empirical strategy

6.1 Econometric approach

We further explore the relationship between GVC  participation and pro-
ductivity growth estimating a standard production function augmented with 
measures of backward and forward participation. Our benchmark equation 
is as follows:

ln ln lnL
Y

L
K GVC

, ,
, ,

, ,
, ,

i c t
i c t

i c t
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where c is country, i  industry and t time; Y  is total value added, L are hours 
worked, K j is capital stock with j=total, tangible, R&D and software cap-
ital assets; GVC  refers to the mode of global value chain participation with 
z dvax=  (forward) and fvax (backward), and id  and tc  are industry and 
time dummies. 

As it is well known in the empirical literature, the estimation of a produc-
tion function as equation (5) might be biased as it can violate the assump-
tion of strict exogeneity of factor inputs, and might be a#ected by structural 
identi"cation problems related to measurement errors and multicollinearity. 
Moreover, equation (5) may su#er from reverse causality because more pro-
ductive sectors might be in the position of participating more intensively in 
GVCs, reversing the direction of the relation we test. !us, we estimate equa-
tion (5) resorting also to Instrumental Variables (IV) as suggested by Acker-
berg et al (2015), and we follow Kummritz (2016) to identify the proper in-
struments for participation. Speci"c instruments are generated summing the 
predicted bilateral value added $ows obtained combining a measure of trade 
and industry distance over countries and sector4. In the following section we 

4 !e detailed description of the construction of the instruments for GVC participation is described in the appen-
dix.
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illustrate our main empirical "ndings.

6.2 Econometric results

Table 1 shows the "rst set of results for equation (5). All regressions con-
tain industry and time "xed e#ects and are estimated both by Generalized 
Least Squares (GLS) (odd cols) and IV (even cols). Columns 1 to 4 present 
results for the productivity impact of forward participation while columns 
5 to 8 refer to backward participation. As expected, total capital stock has a 
positive and statistically signi"cant coe%cient across all speci"cations with 
bigger IV coe%cients, thus suggesting an underestimation bias in the GLS 
estimates. !en, as shown by Corrado et al. (2017) intangible assets are likely 
to generate larger productivity returns compared to traditional capital assets 
so that we also check for di#erential e#ects of tangible and intangible assets 
types in equation (5). Cols 3,4 and 7,8 distinguish capital assets between 
tangible, R&D and Software. Both GLS and IV estimated coe%cients for the 
three asset types are statistically signi"cant, thus corroborating the evidence 
of a positive productivity impact from intangibles also in a framework ac-
counting for GVC  participation. !is results is consistent with the argument 
provided by Durand and Miller (2018) claiming that intangible assets such as 
standards, speci"cations, R&D achievements, as well as software and organi-
zational know-how are typically scalable assets, imposing negligible marginal 
costs following the initial investment made to create them and resulting in in-
"nite returns to scale. !e di#erence in scale economies between tangible and 
intangible assets implies that the "rms controlling intangible-intensive parts 
of the chain will be in the position of experiencing a relatively larger produc-
tivity improvement from network participation as output expands (Haskel 
and Westlake, 2017). !is is why intangible capital is an essential element 
for productivity growth along the chain (Jona-Lasinio and Meliciani, 2019).

Both modes of GVC  participation positively and signi"cantly a#ect pro-
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ductivity growth, with forward linkages exerting a stronger impact compared 
to backward participation. As empirical research in support of the theoretical 
predictions linking GVCs to productivity is limited and because most of the 
empirical analysis focused mainly on the impact of backward participation, 
we do not have a comparable benchmark for our empirical results on forward 
linkages. But to get the sense of the size of the e#ects generated by both 
participation modes we quantify the contribution of participation to labor 
productivity growth using columns 4 and 8 in Table 1. Forward participation 
accounts for 0.008 percentage points per year for a growth rate of productiv-
ity equal to 0.015 percent per year. !at is a rather large contribution com-
pared to backward participation which accounts for 0.002 percentage points.

7DEOH����3URGXFWLYLW\�JURZWK�DQG�*9&�SDUWLFLSDWLRQ��EHQFKPDUN�VSHFLÀFDWLRQ
(1) (2) (3) (4) (5) (6) (7) �;ϴͿ

&ŽƌǁĂƌĚ�ƉĂƌƟĐŝƉĂƟŽŶ �ĂĐŬǁĂƌĚ�ƉĂƌƟĐŝƉĂƟŽŶ

VARIABLES ǆƚŐůƐ IV ǆƚŐůƐ �/s ǆƚŐůƐ �/s ǆƚŐůƐ �/s

ln K Ltot3 ^ h 0.300*** 0.503*** Ϭ͘ϮϴϵΎΎΎ �Ϭ͘ϴϬϮΎΎΎ

(0.017) (0.106) (0.017) (0.217)

ln dvax3 ^ h Ϭ͘ϬϳϵΎΎΎ 0.144*** Ϭ͘ϬϰϵΎΎΎ 0.114***

(0.006) (0.022) (0.005) ;Ϭ͘ϬϭϴͿ

ln K Ltang3 ^ h Ϭ͘ϬϴϲΎΎΎ Ϭ͘ϭϲϴΎΎ Ϭ͘ϬϴϴΎΎΎ 0.165**

(0.014) (0.077) (0.014) (0.077)

ln K L&R D3 ^ h 0.027*** 0.035* 0.026*** 0.031*

(0.006) ;Ϭ͘ϬϭϴͿ (0.006) ;Ϭ͘ϬϭϴͿ

ln K LSw3 ^ h 0.062*** Ϭ͘ϬϴϵΎΎ 0.055*** Ϭ͘ϬϵϲΎΎ

(0.010) (0.041) ;Ϭ͘ϬϬϵͿ (0.042)

ln fvax3 ^ h 0.015*** 0.042*** 0.012*** 0.027***

(0.003) (0.010) (0.002) �;Ϭ͘ϬϬϳͿ

KďƐĞƌǀĂƟŽŶƐ ϯ͕ϰϴϲ Ϯ͕ϲϵϵ Ϯ͕ϴϯϵ 2,431 ϯ͕ϰϵϰ Ϯ͕ϳϵϱ Ϯ͕ϴϰϰ 2,433

zĞĂƌ�&� YES YES YES YES YES YES YES YES

^ĞĐƚŽƌ�&� YES YES YES YES YES YES YES YES
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7DEOH��� Productivity growth and GVC participation: controls

&ŽƌǁĂƌĚ �ĂĐŬǁĂƌĚ
ln K Ltang3 ^ h Ϭ͘ϬϵϱΎΎΎ Ϭ͘ϬϵϭϴΎΎΎ

ln K L&R D3 ^ h Ϭ͘ϬϮϳϵΎΎΎ 0.0273***

ln K LSw3 ^ h 0.0563*** 0.0517***

ln dvax3 ^ h 0.0467***

ln fvax3 ^ h -0.107* ͲϬ͘ϭϭϵΎ

ln pop3 ^ h -0.0103 ͲϬ͘Ϭϭϰϵ

ln tax3 ^ h -0.0231** ͲϬ͘Ϭϭϰϵ

ln reg3 ^ h
KďƐĞƌǀĂƟŽŶƐ 2,435 Ϯ͕ϰϯϵ

ǇĞĂƌ�&� YES YES

ƐĞĐƚŽƌ�&� YES YES

Finally, to check the robustness of our results, in Table 2 we test equation 
(5) including controls for country size (population), the degree of market reg-
ulation (reg) and "scal pressure, measured as corporate tax rate (tax). !e re-
sults are broadly una#ected. Indeed, market regulation has a small impact on 
productivity growth, country size is barely signi"cant while "scal pressure has 
no e#ect. However, our "ndings suggest that besides the existence of a strong 
positive link between GVC  and productivity growth, further investigation of 
the multiple channels through which this relation operates is warranted.

7. Conclusions

In this paper, we explored the linkages between GVC  participation and 
productivity growth in a sample of 12 European economies and the US in 
2000-2014. Our "ndings support the existence of a positive linkage between 
di#erent modes of GVC  participation and productivity growth, which is 
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stronger for forward linkages. !e analysis developed so far reinforces the idea 
that the increasing relevance of GVC  participation and the consequent reor-
ganization of the production processes might signi"cantly a#ect productivity 
growth and that a deeper investigation of the multiple mechanisms through 
which di#erent modes of GVC  participation a#ect productivity in the econ-
omies is warranted.
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Appendix 

A1 - Instrumenting GVC participation

!e estimation of our benchmark equation may violate the assumption of 
strict exogeneity therefore we choose to follow the Kummritz(2016) approach 
instrumenting for GVC  participation .

Both the GVCs indicators we use are calculated summing up for each 
country and sector combination, bilateral value added $ows,therefore to built 
our IV we need at "rst to predict the bilateral value added $ows then used as 
instruments in a 2SLS. To predict the vaeijkl $ows we need to take in account 
two dimensions: the distance between countries i and j and the distance 
between industries k and j. We could estimate country distance using the 
bilateral trade costs and the industrial distance as the number of intermediate 
stages between them: the interaction of this two components will be use in a 
“zero” stage to instrument the vae  bilateral $ows.

!e gravity model augmented to consider GVCs Noguera(2012) shows 
how the vaeij $ow depends not only on the bilateral trade costs ijx  but also 
on the trade costs icx  of all the countries which sent indirectly value added to 
j through i mediation. If we exclude ijx , namely the trade cost between the 
two countries we are considering, we can use the normalised sum of the bilat-
eral trade costs to predict the country distance component of the vaeij $ow. 
Given the exclusion of ijx , the indirect bilateral cost has the advantage to be 
exogenous respect to the vaeij $ow we try to instrument.

!us, the "rst part of the instrument will be the average trade cost weight-
ed by the trade partner export share:

e
e

i t
ictc

ijt c
ict

c
)x x= ||  (6) 

 
where ,c i j!
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Considered the country level we need to address the industry one. To in-
strument GVC  participation we need to take into account also industrial dis-
tance since, the value added between sectors could $ow directly if the sectors 
are close or it can $ow indirectly via other sectors if they are involved in dif-
ferent stages of production !us, the larger the industrial distance, the larger 
the probability that third sector a#ects the trade relation.

!e industrial distance is calculated using upstreamness and downstream-
ness developed byAntras and Chor(2013)

upstreamnessupstreamness y
a y

k
lj

ikjl ik

lj l

)
)= ||  (7) 

 
 

a streamnessdownstreamness downikjlk lj l)= ||  (8) 
 

where y is total output and a the share of inputs in outputs obtained from 
the matrix of input-output coe%cients. !e indicator of industrial distance 
used is calculated as:

 
taninddis ce upstreamness downstreamness

1
l

kl
k )

=  (9)
 

where upstreamness represents how far is a sector as a seller of value added 
from the "nal demand and downstreamness represents how far is a sector as a 
buyer of value added from primary inputs.

Eventually, to implement the IV strategy, we need to combine this two 
elements to predict an instrument of the  $ows which can be used in a 2SLS 
strategy.

We predict the bilateral value added $ows as:

( )ln ln tanvae indis ce k iikjlt ij kl ik y y0 1 )b b x c c c= + + + +  (10) 
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And we obtain our instruments for fvax and dvax aggregating the  $ows as:

vax vaef ikt jl jlikt= ||  (11) 

dvax vaeikjltikt jl
= ||  (12) 

 
We estimate 4 di#erent instrumental variables as in Kummritz(2016):the 

"rst is the same as the one in Kummritz (2016) with bilateral gross export 
trade costs and industrial distance aggregated for all the years in the sample, 
the second is estimated using bilateral gross export trade costs and industrial 
distance computed for every year, the third is generated using bilateral value 
added trade costs and industrial distance aggregated over time in our the sam-
ple and "nally the fourth is obtained using bilateral value added trade costs 
and industrial distance calculated for every year.
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A2 – Industry growth accounting results

7DEOH�$����Sectoral contribution to labor productivity grow
th by country (2000-2007)

Sector                             Country
AT

BE
DE

DK
ES

FI
FR

IT
N

L
SE

U
K

U
S

 Food, beverages tob.
0.11

0.12
0.01

0.02
0.10

0.17
0.07

0.00
0.03

Ϭ͘Ϭϴ
0.07

0.05

�dĞǆƟůĞƐ
0.06

0.07
0.04

0.02
0.10

0.04
Ϭ͘Ϭϵ

0.06
0.02

0.02
Ϭ͘Ϭϵ

0.06

 W
ood and paper

Ϭ͘Ϭϵ
Ϭ͘Ϭϴ

0.04
0.05

0.02
0.25

0.05
0.03

0.05
0.12

0.05
0.07

��ŚĞŵ
ŝĐĂůƐ�

0.12
0.10

0.16
0.07

0.07
0.07

0.12
0.02

0.23
0.11

0.10

�ZƵďďĞƌ�ĂŶĚ�ƉůĂƐƟĐƐ�
0.05

Ϭ͘Ϭϴ
Ϭ͘Ϭϵ

0.07
0.02

Ϭ͘Ϭϴ
0.10

0.04
0.04

0.07
Ϭ͘Ϭϴ

0.02

�D
ĞƚĂůƐ

Ϭ͘Ϭϵ
0.10

0.10
0.02

0.01
0.20

0.06
Ϭ͘Ϭϴ

Ϭ͘Ϭϵ
0.13

0.11
0.05

��ůĞĐƚƌŝĐĂů�ĂŶĚ�ŽƉƟĐĂů�ĞƋƵŝƉ͘
0.13

Ϭ͘Ϭϴ
0.32

0.13
0.06

1.46
0.14

0.05
0.11

0.72
0.07

0.51

�D
ĂĐŚŝŶĞƌǇ͕�ĞƋƵŝƉŵ

ĞŶƚ�Ŷ͘Ğ͘Đ͘
Ϭ͘ϭϵ

0.06
0.14

Ϭ͘ϭϴ
0.04

Ϭ͘ϭϴ
0.07

Ϭ͘Ϭϴ
0.13

0.23
0.07

0.06

�dƌĂŶƐƉŽƌƚ�ĞƋƵŝƉŵ
ĞŶƚ

0.16
Ϭ͘Ϭϵ

0.25
0.02

0.12
0.01

0.01
0.03

0.06
0.26

Ϭ͘Ϭϴ
0.15

 O
ther m

anufacturing
Ϭ͘Ϭϴ

0.01
Ϭ͘Ϭϵ

Ϭ͘Ϭϴ
0.03

0.05
Ϭ͘Ϭϴ

0.02
0.05

Ϭ͘Ϭϵ
0.07

0.05

��ůĞĐƚƌŝĐŝƚǇ͕�ŐĂƐ͕�ǁ
ĂƚĞƌ

0.04
0.02

0.01
-0.03

0.11
Ϭ͘Ϭϵ

0.06
0.01

0.07
0.04

0.05
-0.03

��ŽŶƐƚƌƵĐƟŽŶ
0.12

0.22
0.11

-0.14
ͲϬ͘ϳϵ

-0.13
ͲϬ͘Ϭϴ

-0.17
0.12

0.12
0.01

-0.22

�t
ŚŽůĞƐĂůĞ͕�ƌĞƚĂŝů�ƚƌĂĚĞ

0.27
0.45

0.66
0.45

ͲϬ͘ϭϵ
0.53

Ϭ͘ϭϵ
0.11

0.50
0.71

Ϭ͘ϰϴ
0.55

�dƌĂŶƐƉŽƌƚĂƟŽŶ͕�ƐƚŽƌĂŐĞ
Ϭ͘Ϭϴ

0.14
0.22

0.17
ͲϬ͘Ϭϴ

0.03
0.05

0.15
0.23

Ϭ͘ϭϵ
Ϭ͘ϭϴ

Ϭ͘Ϭϴ

��ĐĐŽŵ
ŽĚĂƟŽŶ͕�ĨŽŽĚ

0.05
0.10

0.00
-0.10

-0.34
0.04

-0.06
ͲϬ͘ϭϴ

-0.03
-0.02

-0.01
0.00

�WƵďůŝƐŚŝŶŐ͕�ĂƵĚŝŽǀŝƐƵĂů�
0.03

0.00
0.00

Ϭ͘Ϭϵ
-0.03

0.02
0.05

0.01
0.03

0.05
0.07

Ϭ͘ϯϵ

�dĞůĞĐŽŵ
ŵ
ƵŶŝĐĂƟŽŶƐ

0.11
0.21

0.13
0.30

0.25
Ϭ͘Ϯϴ

Ϭ͘Ϯϴ
0.26

Ϭ͘Ϯϵ
0.23

0.31

�/d͕
�ŝŶĨŽƌŵ

ĂƟŽŶ�ƐĞƌǀŝĐĞƐ
0.05

0.05
0.11

Ϭ͘Ϭϴ
0.07

0.06
Ϭ͘Ϭϴ

0.01
0.10

0.17
0.15

0.16

 Finance and insurance
0.32

0.14
-0.25

0.57
0.56

-0.01
0.12

Ϭ͘ϭϵ
Ϭ͘Ϯϵ

0.24
0.51

Ϭ͘ϯϴ

�WƌŽĨĞƐƐŝŽŶĂů�ƐĞƌǀŝĐĞƐ
-0.01

-0.26
-0.20

-0.27
-0.40

ͲϬ͘ϭϴ
-0.20

-0.25
-0.07

0.32
0.42

0.15

��ƌƚƐ͕�ĞŶƚĞƌƚ͕͘�ƌĞĐƌĞĂƟŽŶ
0.00

-0.03
-0.03

-0.05
-0.02

0.10
-0.01

-0.01
-0.02

-0.02
0.01

�K
ƚŚĞƌ�ƐĞƌǀŝĐĞ�ĂĐƟǀŝƟĞƐ

0.02
0.03

-0.01
0.00

-0.03
0.02

-0.06
-0.03

0.07
-0.02

-0.06

Source:�DXWKRUV¶�HODERUDWLRQ�EDVHG�RQ�(8./(06�GDWD�
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7DEOH�$����Sectoral contribution to labor productivity grow
th by country (2010-2015)

Sector        Country
AT

BE
DE

DK
ES

FI
FR

IT
N

L
SE

U
K

U
S

 Food, beverages tob.
0.03

0.10
0.03

0.03
-0.05

-0.11
0.04

0.05
0.04

0.06
0.03

-0.07

�dĞǆƟůĞƐ
0.02

0.00
0.01

0.01
0.03

0.02
0.02

0.11
0.01

0.00
-0.01

0.01

 W
ood and paper

0.11
0.01

0.04
0.04

0.06
0.22

0.04
0.06

0.03
0.05

-0.01
0.00

��ŚĞŵ
ŝĐĂůƐ�

Ϭ͘Ϭϵ
0.14

Ϭ͘Ϭϴ
Ϭ͘ϯϴ

0.05
Ϭ͘Ϭϵ

0.07
Ϭ͘Ϭϴ

0.00
-0.05

-0.02

�ZƵďďĞƌ�ĂŶĚ�ƉůĂƐƟĐƐ�
Ϭ͘Ϭϵ

0.02
0.07

0.01
0.05

0.02
0.02

0.07
0.03

0.03
0.00

-0.01

�D
ĞƚĂůƐ

0.16
Ϭ͘Ϯϴ

0.15
0.04

0.23
0.11

0.04
0.16

0.03
0.24

0.04
0.01

��ůĞĐƚƌŝĐĂů�ĂŶĚ�ŽƉƟĐĂů�ĞƋƵŝƉ͘
0.10

-0.03
Ϭ͘ϭϴ

Ϭ͘Ϭϴ
0.02

-0.25
0.07

0.03
0.06

Ϭ͘Ϯϵ
0.00

0.13

�D
ĂĐŚŝŶĞƌǇ͕�ĞƋƵŝƉŵ

ĞŶƚ�Ŷ͘Ğ͘Đ͘
Ϭ͘Ϭϵ

0.01
0.12

Ϭ͘ϭϵ
0.04

0.00
0.04

Ϭ͘Ϭϵ
Ϭ͘Ϭϵ

Ϭ͘ϭϴ
0.00

0.01

�dƌĂŶƐƉŽƌƚ�ĞƋƵŝƉŵ
ĞŶƚ

0.06
0.05

Ϭ͘ϰϴ
0.03

0.12
0.03

0.03
0.06

0.04
0.22

0.13
0.12

 O
ther m

anufacturing
Ϭ͘Ϭϵ

0.00
0.03

0.14
Ϭ͘Ϭϴ

0.02
0.04

0.01
0.03

0.00
0.03

-0.01

��ůĞĐƚƌŝĐŝƚǇ͕�ŐĂƐ͕�ǁ
ĂƚĞƌ

-0.02
-0.04

-0.01
0.01

-0.06
0.07

0.04
-0.16

0.02
0.11

-0.03
0.02

��ŽŶƐƚƌƵĐƟŽŶ
-0.17

0.06
0.05

Ϭ͘Ϭϴ
0.17

0.00
-0.13

0.11
Ϭ͘Ϭϵ

-0.16
0.23

-0.07

�t
ŚŽůĞƐĂůĞ͕�ƌĞƚĂŝů�ƚƌĂĚĞ

0.16
0.15

Ϭ͘Ϯϴ
0.34

0.57
Ϭ͘ϭϵ

0.25
0.45

0.56
Ϭ͘ϰϴ

0.32
0.31

�dƌĂŶƐƉŽƌƚĂƟŽŶ͕�ƐƚŽƌĂŐĞ
Ϭ͘Ϭϴ

0.10
-0.07

0.32
0.21

0.31
0.13

ͲϬ͘Ϭϴ
Ϭ͘ϭϵ

0.21
Ϭ͘Ϭϵ

-0.07

��ĐĐŽŵ
ŽĚĂƟŽŶ͕�ĨŽŽĚ

0.07
-0.06

0.02
-0.07

-0.12
ͲϬ͘Ϭϵ

0.00
-0.04

-0.11
-0.15

-0.11
-0.16

�WƵďůŝƐŚŝŶŐ͕�ĂƵĚŝŽǀŝƐƵĂů�
0.00

0.01
0.01

Ϭ͘Ϭϵ
-0.02

-0.03
0.02

-0.05
-0.02

Ϭ͘Ϭϴ
0.07

0.21

�dĞůĞĐŽŵ
ŵ
ƵŶŝĐĂƟŽŶƐ

-0.07
0.01

0.05
0.25

0.22
0.12

0.14
0.02

-0.01
0.12

-0.01

�/d͕
�ŝŶĨŽƌŵ

ĂƟŽŶ�ƐĞƌǀŝĐĞƐ
0.05

0.05
0.20

0.04
0.01

0.27
0.05

0.00
0.13

0.21
0.12

0.11

 Finance and insurance
0.02

0.25
0.12

-0.12
-0.26

0.02
0.07

0.13
-0.06

Ϭ͘Ϯϴ
-0.24

0.05

�WƌŽĨĞƐƐŝŽŶĂů�ƐĞƌǀŝĐĞƐ
-0.06

-0.25
-0.05

0.04
0.21

-0.10
-0.07

-0.26
0.01

Ϭ͘Ϯϴ
0.31

0.14

��ƌƚƐ͕�ĞŶƚĞƌƚ͕͘�ƌĞĐƌĞĂƟŽŶ
0.01

-0-01
0.01

0.00
-0.04

-0.01
-0.02

-0.03
-0.04

-0.06
0.02

�K
ƚŚĞƌ�ƐĞƌǀŝĐĞ�ĂĐƟǀŝƟĞƐ

-0.01
0.01

0.01
0.02

ͲϬ͘Ϭϵ
-0.03

0.04
0.00

0.04
0.03

-0.01
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ECONOMIA ITALIANA  2020/2
>Ă�ƉƌŽĚƵƫǀŝƚă�ĚĞůůĞ�ŝŵƉƌĞƐĞ�ŝƚĂůŝĂŶĞ͗�ĂŶĚĂŵĞŶƚŽ͕�ĚĞƚĞƌŵŝŶĂŶƟ�Ğ� 
ƉƌŽƉŽƐƚĞ�ƉĞƌ�ƵŶ�ƌŝůĂŶĐŝŽ
>Ă�ƐƚĂŐŶĂǌŝŽŶĞ�ĚĞůůĂ�ƉƌŽĚƵƫǀŝƚă�ĂĐĐŽŵƵŶĂ�ůĂ�ŵĂŐŐŝŽƌ�ƉĂƌƚĞ�ĚĞŝ�ƉĂĞƐŝ�KĐƐĞ�Ğ�ĂƉƉĂƌĞ�
ĐŽŵĞ�ƵŶ�ƚƌĂƩŽ�ĞŵĞƌŐĞŶƚĞ�ĚĞůůĂ�ĂƩƵĂůĞ�ĨĂƐĞ�ĚĞů�ĐĂƉŝƚĂůŝƐŵŽ�ĐŽŶƚĞŵƉŽƌĂŶĞŽ͘�dƵƩĂǀŝĂ͕�
ŝů�ƋƵĂĚƌŽ�ŝƚĂůŝĂŶŽ�ğ�ĂŶĐŽƌĂ�Ɖŝƶ�ƉƌĞŽĐĐƵƉĂŶƚĞ�ƌŝƐƉĞƩŽ�Ăů�ĐŽŶƚĞƐƚŽ�ŝŶƚĞƌŶĂǌŝŽŶĂůĞ�ƉŽŝĐŚĠ�
ŝů�ƌĂůůĞŶƚĂŵĞŶƚŽ�ĚĞůůĂ�ƉƌŽĚƵƫǀŝƚă�ŚĂ�ŽƌŝŐŝŶŝ�Ɖŝƶ�ƉƌŽĨŽŶĚĞ�Ğ�ůŽŶƚĂŶĞ�ŶĞů�ƚĞŵƉŽ͘�YƵĞƐƚŽ�
ŶƵŵĞƌŽ�Ěŝ��ĐŽŶŽŵŝĂ�/ƚĂůŝĂŶĂ͕��ĚŝƚŽƌƐ�DĂƩĞŽ��ƵŐĂŵĞůůŝ͕�DĂƌĐĞůůŽ�DĞƐƐŽƌŝ�Ğ�ZŽďĞƌƚŽ�
DŽŶĚƵĐĐŝ͕� ĨŽƌŶŝƐĐĞ� ĂůĐƵŶŝ� ĞůĞŵĞŶƟ� ŝŶƚĞƌƉƌĞƚĂƟǀŝ͕� ĂƉƉƌŽĨŽŶĚŝƐĐĞ� ĂůĐƵŶĞ� ĚĞůůĞ� ĐĂƵƐĞ�
ĚĞůůĂ�ƐŝƚƵĂǌŝŽŶĞ�ŶĞů�ŶŽƐƚƌŽ�WĂĞƐĞ�Ğ�ĐŽŶƚƌŝďƵŝƐĐĞ�Ăů�ĚŝďĂƫƚŽ�Ěŝ�policy͘
��ĚŝīĞƌĞŶǌĂ�Ěŝ�ƋƵĂŶƚŽ�ĂĐĐĂĚƵƚŽ�ŝŶ�ƋƵĂƐŝ�ƚƵƫ�ŝ�ƉĂĞƐŝ�ĞĐŽŶŽŵŝĐĂŵĞŶƚĞ�ĂǀĂŶǌĂƟ͕� ů͛ŝŶ-
ƐŝĞŵĞ�ĚĞůůĞ�ŝŵƉƌĞƐĞ�ŝƚĂůŝĂŶĞ�ĚĞůůĂ�ŵĂŶŝĨĂƩƵƌĂ�Ğ�ʹ�ƐŽƉƌĂƩƵƩŽ�ʹ�ĚĞŝ�ƐĞƌǀŝǌŝ�ŶŽŶ�ŚĂ�ƐĂƉƵ-
ƚŽ�ĂĚĂƩĂƌƐŝ͕�ĨƌĂ�ůĂ�ĮŶĞ�ĚĞŐůŝ�ĂŶŶŝ�KƩĂŶƚĂ�Ğ�ŝ�Ɖƌŝŵŝ�ĂŶŶŝ�EŽǀĂŶƚĂ�ĚĞů�ƐĞĐŽůŽ�ƐĐŽƌƐŽ͕�ĂůůĞ�
ŶŽǀŝƚă�ƐƚƌƵƩƵƌĂůŝ�ŝŶĚŽƩĞ�ĚĂůůĞ�ŝŶŶŽǀĂǌŝŽŶŝ�ŶĞůů͛/�d�Ğ�ĚĂůůĂ�ƚĞŶĚĞŶǌŝĂůĞ�ƵŶŝĮĐĂǌŝŽŶĞ�ĚĞŝ�
ŵĞƌĐĂƟ�ŝŶƚĞƌŶĂǌŝŽŶĂůŝ͘�
/Ŷ� /ƚĂůŝĂ� ůĂ�ƐƚĂŐŶĂǌŝŽŶĞ�ĚĞůůĂ�ƉƌŽĚƵƫǀŝƚă�Ğ� ůĂ�ƐĐĂƌƐĂ�ĐƌĞƐĐŝƚĂ�ĚĞů�W/>�ŶĞŐůŝ�ƵůƟŵŝ�ǀĞŶ-
ƟĐŝŶƋƵĞ�ĂŶŶŝ�ĚŝƉĞŶĚŽŶŽ�ĚĂůů͛ŝŶĂĚĞŐƵĂƚŽ�ŶƵŵĞƌŽ�Ěŝ�ŝŵƉƌĞƐĞ�ĚŝŶĂŵŝĐŚĞ�ĐƵŝ�ĐŽƌƌŝƐƉŽŶ-
ĚĞ͕�ƐƵů�ĨƌŽŶƚĞ�ŽƉƉŽƐƚŽ͕�ƵŶ�ĞĐĐĞƐƐŽ�Ěŝ�ŝŵƉƌĞƐĞ�ĐŚĞ�ʹ �ƐŽƉƌĂƩƵƩŽ�ŶĞůůĞ�ĚŝŵĞŶƐŝŽŶŝ�ŵŝŶŽƌŝ�
ʹ�ƌŝƐƵůƚĂŶŽ�ƉŽĐŽ�ĞĸĐŝĞŶƟ�Ğ�ůĂ�ĚŝīƵƐĂ�ĐĂƉĂĐŝƚă�ĚĂ�ƉĂƌƚĞ�Ěŝ�ĂǌŝĞŶĚĞ�ĐŽŶ�ƉŽĐŚĞ�ƉƌŽƐƉĞƚ-
ƟǀĞ�Ěŝ�ĐƌĞƐĐŝƚĂ�Ă�ƌŝŵĂŶĞƌĞ�ƐƵů�ŵĞƌĐĂƚŽ͘
/�ƋƵĂƩƌŽ�ƐĂŐŐŝ�ƐƵů�ƚĞŵĂ�ĐŽŶƚĞŶƵƟ�ŝŶ�ƋƵĞƐƚŽ�ŶƵŵĞƌŽ�ŽīƌŽŶŽ�ƉƌŝŵĞ�Ğ�ƉŽƐƐŝďŝůŝ�ƐƉŝĞŐĂ-
ǌŝŽŶŝ�Ěŝ�ƋƵĞƐƚŽ�ĂƐƐĞƩŽ��ƐƚƌƵƩƵƌĂůĞ�ĚĞů�ƐŝƐƚĞŵĂ�ĚĞůůĞ�ŝŵƉƌĞƐĞ�ĐŚĞ�ĐĂƌĂƩĞƌŝǌǌĂ�ů͛/ƚĂůŝĂ�
ŶĞů�ĐŽŶĨƌŽŶƚŽ�ĐŽŶ�Őůŝ�Ăůƚƌŝ�ƐŝƐƚĞŵŝ�ĞĐŽŶŽŵŝĐĂŵĞŶƚĞ�ĂǀĂŶǌĂƟ͕�ĐŽŶƚƌŝďƵĞŶĚŽ�ĂĚ� ŝŶĚŝ-
ǀŝĚƵĂƌĞ�ŝ�ĨĂƩŽƌŝ�ĐŚĞ�ŽƐƚĂĐŽůĂŶŽ�ůŽ�ƐǀŝůƵƉƉŽ�ĚĞů�ƐŝƐƚĞŵĂ�ƉƌŽĚƵƫǀŽ�Ğ�ůĞ�ůĞǀĞ�ƐƵůůĞ�ƋƵĂůŝ�
ĂŐŝƌĞ�ƉĞƌ�ƵŶ�ƉŝĞŶŽ�ĚŝƐƉŝĞŐĂŵĞŶƚŽ�ĚĞů�ƐƵŽ�ƉŽƚĞŶǌŝĂůĞ�Ěŝ�ĐƌĞƐĐŝƚĂ͘�̂ ŝ�ƚƌĂƩĂ͕�ŝŶ�ƉĂƌƟĐŽůĂƌĞ͕�
Ěŝ�ĐĂƌĞŶǌĞ�ŽƌŐĂŶŝǌǌĂƟǀĞ�Ğ�ŵĂŶĂŐĞƌŝĂůŝ͕�Ěŝ�ƵŶĂ�ƐĐĂƌƐĂ�ƉƌŽƉĞŶƐŝŽŶĞ�Ăůů͛ŝŶŶŽǀĂǌŝŽŶĞ͕�Ěŝ�
ƉŽƐŝǌŝŽŶŝ�ƐƵďŽƌĚŝŶĂƚĞ�ŶĞůůĞ�ĐĂƚĞŶĞ�ŝŶƚĞƌŶĂǌŝŽŶĂůŝ�ĚĞů�ǀĂůŽƌĞ͘�YƵĞƐƚŽ�͚ǀƵŽƚŽ͛�ƌŝŇĞƩĞ�ĂŶ-
ĐŚĞ�ůĞ�ĚŝĸĐŽůƚă�ƐƚƌƵƩƵƌĂůŝ�ĚĞůůĂ�ŶŽƐƚƌĂ�ƐŽĐŝĞƚă͗�ů Ă͛ŵďŝĞŶƚĞ�ƉŽůŝƟĐŽͲŝƐƟƚƵǌŝŽŶĂůĞ�Ğ�ďƵƌŽ-
ĐƌĂƟĐŽ�ĂĐĐƌĞƐĐĞ�ů͛ŝŶĐĞƌƚĞǌǌĂ�Ğ�ƉƌĞŵŝĂ�ŝ�ĐŽŵƉŽƌƚĂŵĞŶƟ�ƉĂƐƐŝǀŝ͕�ƌĂīŽƌǌĂŶĚŽ�ĞƐƚĞƌŶĂůŝƚă�
ŶĞŐĂƟǀĞ͘�ZĞĐƵƉĞƌĂƌĞ�Őŝă�ŶĞů�ďƌĞǀĞ�ƚĞƌŵŝŶĞ�ƉĂƌƚĞ�ĚĞů�ƌŝƚĂƌĚŽ�ĂĐĐƵŵƵůĂƚŽ�ğ�ƵŶ�ŽďŝĞƫǀŽ�
ĚŝĸĐŝůĞ�ŵĂ�ŶŽŶ�ǀĞůůĞŝƚĂƌŝŽ͘�

��KEKD/��/d�>/�E��ŶĂƐĐĞ�ŶĞů�ϭϵϳϵ�ƉĞƌ�ĂƉƉƌŽĨŽŶĚŝƌĞ�Ğ�ĂůůĂƌŐĂƌĞ�ŝů�ĚŝďĂƫƚŽ�
ƐƵŝ�ŶŽĚŝ�ƐƚƌƵƩƵƌĂůŝ�Ğ�ŝ�ƉƌŽďůĞŵŝ�ĚĞůů͛ĞĐŽŶŽŵŝĂ�ŝƚĂůŝĂŶĂ͕�ĂŶĐŚĞ�Ăů�ĮŶĞ�Ěŝ�ĞůĂďŽ-
ƌĂƌĞ�ĂĚĞŐƵĂƚĞ�ƉƌŽƉŽƐƚĞ�ƐƚƌĂƚĞŐŝĐŚĞ�Ğ�Ěŝ�policy͘�>͛ �ĚŝƚƌŝĐĞ�DŝŶĞƌǀĂ��ĂŶĐĂƌŝĂ�Ɛŝ�
ŝŵƉĞŐŶĂ�Ă�ƌŝƉƌĞŶĚĞƌĞ�ƋƵĞƐƚĂ�ƐĮĚĂ�Ğ�Ă�ĨĂƌĞ�Ěŝ��ĐŽŶŽŵŝĂ�/ƚĂůŝĂŶĂ�ŝů�Ɖŝƶ�ǀŝǀĂĐĞ�
Ğ�ĂƉĞƌƚŽ�ƐƚƌƵŵĞŶƚŽ�Ěŝ�ĚŝĂůŽŐŽ�Ğ�ƌŝŇĞƐƐŝŽŶĞ�ƚƌĂ�ĂĐĐĂĚĞŵŝĐŝ͕�policy makers ed 
ĞƐƉŽŶĞŶƟ�Ěŝ�ƌŝůŝĞǀŽ�ĚĞŝ�ĚŝǀĞƌƐŝ�ƐĞƩŽƌŝ�ƉƌŽĚƵƫǀŝ�ĚĞů�WĂĞƐĞ͘


